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Pursuant to an Order of the 
% Chancery Division of the High Court of Justice made in 
an Action In the Matter < the Es 


eceased Bessemer & Co., Ltd., aga’ 

bn le we Ww No, 581 the CREDITORS of ALEXANDER 
N late of 3 Lombard Court in the City of London 
trading there as Alexander Wilson and also as the British 

meers Exvort’ Agency and of 43 Blenheim Gardens 
wal n in the County of Surrey and jh of 29 F inchiey 
éstcliff-on-Sea in the County of Essex, Mechanica 
Eo neer and Merchant deceased, who died on the 26th day 
of fe 1915 are - or before the Ist day of October 1916 
te send b to A. E, Cubison of Dove Court, Old 
Jewry, in "the Cy oa London, the Solicitor of the Defendant 
the their Christian and surnames 
aidreases and T tatens the full particulars of their claims 
of thei and the nature of the securities 
will be 
d Order. 








eir 
tif any) held by them or prs default thereof the 
aya Ae — from the benefit of the 
Every Cred’ olding any security is to produce the same 
before the Tdge in Chambers Room No. 704, Royal Courts of 
comes. Strand, mdon on the 20th day of October 1916 at 
hulf-past eleven o'clock In the forenoon being the time 
ap argh for eieadicnoe. on the claims 


is 5th day of July 1916. 
‘A. ECU BISON. Dove Court, Old ‘hela EC. 
Oeiicitor for the Defendant. 
a 





Aeronautical Institute of 
GREAT BRITAIN. 


Bye .—Wanted, Man Used to 
ectrical and General Engineer! ‘eo me , experi- 


in office routine and Pree ye meth and the 
fllowing of oe. Factory ¢e on Government work. 


an already me on Government work, will be em- 
ployed. —Apply in fa firing full culars of babour 
d he hearest rd of Trade La’ 


Saat pet Bi meg = The Engineer” and number P5659. 


(Fovernment of Tasmania.—The 
dro-electric De ment of the above Government 
invite APPLICATIONS yee rye electrical engineers for 
= POSITION of CHIEF TANT to a Department. 
Applicants must have ee experien 
construction, and operation of E.H.T. plants and 








rau htsman with Experience 

types of Electric Cranes. Government controlled 

firm, Manchester district. State age, wages, and experience. 

No person oeaty. employed upon Government work will be 

engaged.—A pply to your nearest Board of Trade Labour 
“The ” and number 723. 








equired for Drawing Office of 


Government Pegg awe meget IL ENGIN = 


Belgian. Civil Mining Engineer 
a - —— bel ad ites soe: = esY.s 

wi f — 

Adare ee. 9, Calle teak Madrid. Spain nglish, an PsOD w a. 


(jrude Oil Engines, Semi- Diesel 
and Diesel types.—Advertiser, havin <7 ay 
positions with a firms, is PREPA to TAKE FULL 
CONTROL, both nh ure of above ; will 











ING ASSISTANTS; must 

ineligible for military pest, he c a appointment oa 
peor of Water and Sewage Work and for others 
a good cassia of Steel Work Ginternciion. —State age, 
uired, and enclose copies of recent testi- 
x No. 685, care of Street’s, 8, Da wir -irgs 





and in the commercial — supply of electric’ 
heine given t> applicants having experience on 
service. 

Salary £550 per annum, Rares - Beis with a three 
years’ wegen. and firs Sen pee _ - 4 Leis 

Applications, stating age an ualifications, an enclosing 
net owe than three yee mt testimoniaia, to forwarded to 
The ‘AGENT-GENERAL FOR TASMANIA, 56, Victoria: 
oupet, 8.W., not later than wy Pi mine new: . 

Department's present plan 0} capacity, 

ngdoeid lic 000ft., transmi 33a 


on 88,000 volts 64 miles. 
Manager Wanted Shortly, by 

old-established Company in London, to reorganise 
resent Business and Develop Co’onial and Export le. 


ity, 
Sidro-slecizte 











wonia bv’ ropa to 
juired, General Engineer’s 


e 

Req phAvoHTaMax, for a Firm on Government Contract, 

ara Head of Drawing-o -office. Good drawing-office and 

works experience essential. No person already employed on 

Sovernennt work will be e —Apply to your nearest 
e Labour Exchange, mentioning «The Engi- 

eee _ snd number * ond aeeaher. 87. 


a 
results ; over r military ate Address, P560, Engineer 
Office, 33, Norfolk-street, Strand, P560 


Engineer, A.M.I. C: E. (39), De- 


RES ——— ENGAGEMENT, thoroughly experi- 
enced in car design and manufacture, and general engineering 
work, with a dang commercial training, gocd organiser, 
energetic, and not afraid of responsibility. Frese P507, 
Engineer Office, 33, Norfolk-street, Strand, P507 


Ergin ineer, Efficient and Econo- 
first-class Cert. years charge, good refs., 

WANTS. “GARE STEAM PLANT Letters, Engineer,’ 

Reporver Office, Gravesend. P580 











be a first-class 





Weanted. Engines Shop Fore- Eagineer, Familiar with the 
MAN for ab a heavy all-round General Repair Shop ; must oe oa, of Seen ee Re BOUIRES 
man and resourceful, with some D.O. | ENG Gey MET.” English Seth” and" Giving, “wecentiy 


yo 4 of directing his men = 


experience, an 
ditiously, Anyone en; 


—— through 
their work ex 


vernment 





Saeeaeae from a Crown Colony.—Address, 
Office, 33, Norfolk-street, Strand, W.C. 


Epgineer (35), M.I.P.T., Free to 


go abroad ; seven years on oilfields in S. America and 
Far East ; experience as manager; SEEKS APPOINTMENT 
with Oil *Company in the Far East or else e abroad.— 
——, P6511, Engineer, Office, 33, Norfolk t, Strand, 


P51l 5 


P557, Engineer 
P557 B 






























EXPERIMENTAL WORKSHOP AND State age, experience, sa) Strict confidence.— Address, | work or eligible for service need not apply. State fully age, 
INDUSTRIAL LABORATORY. P555, Engineer Office, 33, Norfolk-street, Strand, W.C. P5654 work or lige wage, with copies of ie ional  apeiy ts 
“3 your nearest Boar ur Exchange, mentioning 
EXPERIMENTSL AED, FEgtARCH WORK Superintendent Wanted for | The Engineer” and number 77 
st. J , SW. inishing and Inspecting of 4.5in. H.E. Shells. No 
wee. re matte “oe person already employed on Government work wil be |W anted, Foreman over Machine 
H rf i, —Apply in stati ex ence, and sal 
Pertahep ant Laboratory: 4, mee cequireds rabbetdenae 5 Bas aI rd of Trade Labour Exchange, men- medium SHOP.” ee draulic and general — ron oy ol Bn 
tioning “The Engineer rand number 67. g output. ay % person on, already © engaged on Gorern- 
E . ~ . ° ment wor! te age, experience, presen’ 
P (ity and Gui ld 8 Technical lhe National Boiler and General ad past employers, an wages.—Apply to your rT neane t Board 
’ COLLEGE, FINSBURY. REQUIRE additial INSFEC BS tm ust be practical sad nemo ; ; 
; LEONARD-STREET, LONDON, E.C. neers or boilermakers of experience with e ENERGETIC 
sc NGINEERING Prof. Manurrsox, M.Sc aa boilers, should have theoretica! 1 knowledge and be able to 
MIL ENGINEERING. Prof } Mancrtsox, MSc. pest re. and <9 aa the a nah todo th ROOM FOREMA 
: “* rawings of boilers and engines; the duties include the ee 
| ELECTRICAL ENGINEERIN soon GT M pnir=. Ro of all of boilers, the indication and exami- TOOL O N 
APPLIED CHEMISTR o° “og, LF. — nation of engines. Commencing salary £11 per calender month 
The DAY. COURSES i 1 to the needs of various | 0" upwards to and experience. REQUIRED 
8 monte, including (a Pupils from decmdonr Schools above es nigh eligible <= rt napector, giving r . . 
hod by , Take Charge of High-class 








ire to receive a » practical and scientific 
ving previously served a 
to go through a more 


the age of 15 w 
training ; and (b) yount 3 men who, ha’ 
pam or Be: mticeship, desire 
"The next entrance examination will be held on September 
19th in the su of Mathematics and English, but Matricu- 
lation at any British University is accepted. The fees are £20 
47) egvamme Coll be had t free on 
he lege may 
application to the "REGISTRAR of the COLLEGE. 66 


oo, outline of experience and studies, and copies of test: 
monials, EDWARD G. BILLER. Chief Engineer. lla 


wo Technical Assistants and 


DRAUGHTSMEN gee od a. ry nt by letter, stat- 
ing: age, experience, and HERS and 
SPOONER, Chartered Patent ; hy Staple _— ae. 
Chancery-lane, London. 








THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 


(UNIVERSITY OF MANCHESTER). 


J. C. M. Garxert, M.A. (late Fellow of Trinity 
omen, Cambridge). 


Prixcipar: 













The Session 1916-1917 will open on 5th October. Matricn- 

lation a. Entrance Examinations will be held in July and 

Septembe: 

The mo tus, forwarded free on application, gives par- 

ticulars of the courses leading to. the Manchester University 

degrees in the Faculty of Tochnology, in the following de- 

partments :— 

MECHANICAL ENGINEERING. 

ELECTRICAL ENGINEERING. 

SANITARY ENGINEERING (including Municipal Engi- 
neering). 


THE CHEMICAL toy Sion (including General 
Chemical Technology, Bleaching, Dyeing, Printing, 
Papermaking, Brewing, and Metallurgy). 

THE TEXTILE INDUSTRIES. . 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 

MINING. 

ARCHITECTURE. 

During the Session 1916-1917, First Year Courses will be 

specially adapted to the requirements of students who may 

wish to take Commissions in H.M. Forces. 769 


, Ov“ -Acetylene Welding for War 


cil of THE: eRRITISH ACETYLENE soa 

WELDING. ASSOCIATION take tahe peoeure in announci: 
th yt —_ inaugurated a NSULTATIVE D RT: 
MENT f the purpose of assisting in the Elucidation of 
Welding. °Problems GRATUITOUSLY. The intention is 
to ‘ote te = advice and technical assistance where desired. 


E SECRETARY, 
The British f= §— and Welding Association, 
103 and 104, Cheapside, London, E.C 2021 





Wanted, Assistant Metallurgical 


CHEMIST, with knowledge of Mechanical Testing 
fa referred, for Baginewring | Works in Midlands. State age, 
HI details, ex lence, and saat op No erence on 
Government oork will be engaged.— A: ly your nearest Labour 
Exchange, quoting ‘‘ The Engineer ane No. A2057. 


a Good All-round 


\ N anted, 

MECHANICAL DRAUGHTSMAN, well upin modern 
Blast Furnaces, — Ovens, with Bye-produ and Chemical 
Plants. State age, experience, and requi . No 
inexperienced Beene need apply. —Applications to be made to 

our nearest bour Exchange, quoting “The neer ” and 
No. A2066. No person on Government work will be engaged. 


Wanted, Good Draughtsman, | | 


with experience in Grinding and ing Machinery, 
-— a. and Conveying Plant. No person already em- 


ed on Government work will be eT = vai 
fu 2a 


iculars and sal required, to 
Wanted Immediately, First- 











MPANY, Ltd., Misterton, Gainsborough. 

CLASS JIG and TOOL DRAUGHTSMAN, with ex- 
tensive experience on Automobile ne Tools. "Must be 
capable, s) a ee a initiative. No person on Govern- 
ment wor! Excellent prospects to the nett 


dba 
TOOL-ROOM IN AIRCRAFT FACTORY. 
Must have had 


WIDE EXPERIENCE 
in 
SMALL TOOL, JIG-MAKING, AND PRESS TOOLS. 


No Rn i will be considered without highest references 
for work in similar capacity. 

Six o'clock jo! 

No one already on Government work can be ees. 

Apply, giving full particulars, to nearest Board of Trade 
a Exchange, mentioning “‘The Engineer” Bes! num- 





Foundry Foreman Required for 
a ~ sad Castings. Re 1y, sos cat experience, and 

7 No person gaged on vernment 
ome? will be employed.—Apply a ninth aaniet Board of Trade 
Labour Exchange, mentioning ‘‘ The Engineer” and number 43. 


Opt Foreman Smith Required | i: 


to take Charge of Forge and Smithy of Locomotive 

rks, Manchester district ; must be conversant with the treat- 
ment “ry, — stecls, and capable of designing own stamping 
blocks and tools. No person already en, on Government 
work will be employed.—Apply to your nearest Board of 
bon ad —- Exchange, mentioning “The Engineer” and 
number 2. 


achine Shop Foreman Wanted 
at once. Competent man with some erecting experience. 
Well up in all latest methods. No. rr already employed on 
Government work will be en; Apply, giving all particu- 
lars to nearest Board of bour Fy en tha mentioning 











man. —Apoly, hatin neren experience, age and q 


“The ” and number Pee. 





to Box A. 2020, your nearest Labour Exchange. 


Wanted Immediately for the 


Spree TWO first-class DRAUGHTSMEN, 
accustomed to B Coke Ovens, and Bye-product 
plants. — saan age and salary required. No — 
already on Government will ——. —Apply to 
your nearest Board of Trade Labour Exchange, mentioning 

Engineer” and number 31. 


W anted in Government Con- 

TROLLED 28 vee ot pct memao a DRAUGHTS- 
MAN for General Works EK uty. will be 
given to men of ood edi education, with some _nowlodge of 











Ssackine tool design.—State full particul: » experi- 
ence, and salary expected, to your neares' earest Labou ¢change, 
neer” and No. X No. person on 


quoting “The 
vernment work will be engaged. 





sav ow at Once, First-class 
talk Lea gsm and Fn es giving 
Offlos 35, Norfelk-strect, Strand, WO —— 


Advertising and Publicity.— 


MAN — le) WANTED by firm of Machine Tool 
Makers = Foe class of wo! “torig Facey ene aan full p=: 
ticulars and wages requi: addressed to the SEC. 
TARY, Wn m. Asquith, Tid High- -road Well W bh, Halifax. 


anted, by a Firm of Hi 


CLASS Machine Tool Makers, TECHNICAL RB. 
SENTATIVE for the British Isles who has had previous = 
perience as a Salesman. Applicants must eee Raed gol 
joe and terms ui All replies will be 








A Few Good Detail Draughts- 


MEN | ee for Uryent Work in an A 





| Wanted, at Munition Factor ry as 
EN of 


ge age Managers, energetic YOUNG 
educeiion ion who have been discha — from Army or are 
ineligible. Must be capable of — omg full day’s work. 
eaqneeing experience an asset.—A Engineer Office, 
orfoik-street, Strand, W.C. Ba 


Wanted for Locomotive Manu- 


FACTORY, ASSISTANT MANAGER,— iy es stat- 
ing full details and career, to THE VULCAN F( ip arg 
Limited, Newton-le-Willows, Lancashire. 


W orks Engineer (not Already 
engaged on Sovmvenet work) REQUIRED as MAN. 
GER of a ine Foundry in ab gs oes principally na 
vary small repetition ily Must have extensive practica’ 
experience of machine moulding off e and the mechanical 
er pushing six 
d good disciplinarian, . liberal salary woul 
oopctanls given to acquire an interest in the 
rticulars (on one — of the noone co only) 
bilities, age, and copies of testimonial) 
ngineer Office, 33, Norfolk-street, Strand, a C. 


















paid, and an op 

concern. 

<, career, ae? 
dress, 17, 


establi licants should state age, experience, 
salai uired, an enclose at least two references. Agvet 
Box 7, care of Messrs. R. F. White & Son, General A ver: 


tising ‘Agente, 33, Fleet-street, London, E.C. 


raughtsman and Clerk of 
WORKS WANTED for > house Extensions. State 
experience and salary uired. rson resident more 
than 10 miles pal ~ already em on Government work 
will en; Appl ly, CLE EI AND and DURHAM 
ELECTRIC SWE MITED, Middlesbrough. 25a 


igen term (Chief) Wanted 


for ee heme and General Engineering Works on East 
ready on Government work will 


be be employed pay re stati experience, to your 
Board o ~y Exchai > 








ay 
Engi- 


nge, mentioning “The 
neer * Ls heme Re re r 


Lane (Leading) Wanted 


at once for London Engineering Works. Good experi- 
uisite in Jigs and Tools, prefera woe Aeroplane Engine 
ona: Motor Car Work. Noman utider military age need apply. 
No man at present on Government work will be changed —Bend 
full particulars, ne dpe eee yey | ve es 
of 





t 
ddress, 771, Engineer Office, 33, — 
street, Strand, W.c 771 


i Representati ve Required 

by Firm manufacturing High-class Machine Tools and 
Pumps. Commission basis.—Add 

Norfolk street, Strand, W.C. 


Wanted at Once for East Coast 


trict, MEN USED to WORKING PLANING 
GRINDERS, and aa 





ress, 8, Engineer Office, 33, 
Sa 





MACHINES, EXTERNAL 
LATHES. Good wages. No person already en, 
Government work will be employed.—Apply to your starenk 
Board of Trade Labour Exchange, mentioning *‘ The Engineer” 
and number 72. 


Le Wanted 


sees must be ———— to Take Cha’ 

and E ing. Plant, and not liab ms for 

eatery service.—Write, Box 2425, Willing’s, 125, Strand, ‘ w.c. 
A 


Turners Wanted Near London. 


Good General Turners in a controlled establishment. Over 
military age. Noone already employed on or mr ow work 
can be engaged... sone ate your nearest, Board of Trade Labour 





in a Public 


e of 











year as nearest ie Labour Z 
” and number 165. 


” and number 78. 








W orks Manager Requ uired 
putea rand for small won Central ‘London, well 
versed in high-class Ree sgecagr oe Vork for Government require- 
ments. Liberal te to right man. No’ person already 
engaged on neha work will be employed.—Apply to your 
nearest Board of Trade Labour Exchange, mentioning ** The 
Engineer” and number P6585. 


n Engineer is Required in a 
Public: Labora’ in London to UNDERTAKE the 
‘MECHANICAL TESTING of n ER. 
Poe genng should have qualifications of a University standard 
have' had some experience in the. mechanical testing of 
Sinaia ia ve ebiteael 4 I L., care 'ot tes oot 3, 
zane terials. £200 n 
Cornhill, E.C. 2 r0e0 “ey 








pr ughtsman Required Imme- 

DIA’ met i —_ Pe Central London, well versed 

in the Design of Jigs and oy Tools for high-class Ropett 

tion Work.’ Good opening for right man. No person 

engaged on Government work will be em joved.—Apy as 

to our nearest Board of Trade aes Exchange, men’ ply to | I 
e Engineer” and number P586. 





ughtsman Wanted Imme-| ¥ 


DIATELY by largo rm f Tr Deter an Chor 


Mer e meagan Ge pee Seacns eas  ioape en 
-— ig a neral ‘© person 
engaged on Government ene = be a State 

en your nearest 


ass est 


ce and — req 
Trade ane Exchange, mentionias “ The Engineer’ 
and number 71. 








Advertiser Open for Enga ~ a ge 
as MANAGER or WORKS ag gc ps NDENT, or 
pa ag wT Seapata Ror ey knowledge of all classes machine 
of male and om 
labour cnpestional in shells up to Sin. and Stokes bombs, and 
a id out and started shell works. Just over military 





sirens, P539, Engineer Office, 33, Norfolk-street, » Sepa. 





dvertiser Open for Engage- 
ENT as WORKS MANAGER or SUPERIN- 
TENDENT. Well up in economical lay-out and construction 
of buildings, also works transportation schemes. Undeniable 
references.—Address, P570, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P570 B 


Rngineer (42) Open to Take 
of Mechanical, Steam, or Elecirical Plant; 
energetic a resourceful, tactful and untiring; strict dis- 
ae. —Address, 76, Engineer Office, 33, Norfolk- street, 
Strand, W.C. 76 ¥ 


[xperienced Gauger Seeks Ap- 
POINTMENT ; disengaged; age 48; single; best refer 
ences.—Address, "Ps82, Engineer Office, °33, Norfol?-street 
Strani, W.C. P582 w 


Experienced Surveyor Desires 
POINTMENT in Mining Engincer’s Oifice, with a 
view to Working Partnership. ighest testimonials. Terms 
and fullest particu! dress, P5335, Engineer Oe 2 3B, 


Norfolk-street, Strand, W.C. 
er, Age41, Seeks 


Foundr Mana: 
ENGAGEMENT. G technical education, a 
In the 


of < aw and a. Fully ‘experienced 
best cupola practice and all branches of the trade. Highly 
recommended. Will accept post in any part of Great Britain.— 
, Staines, Middlesex. 


‘Apply, G. H. ROBERTS, 4, Station-pat 
P529 & 

Heating En ineer.— Advertiser 

shertl. » experienced sup“rvisor, designer 


on estimator, high and low pressure steam and water systems, 

msible POST. Excellent references.—Address 

gers, P3579, Engineer ‘Office, 33, Norfolk-street, Strand, 
79 B 

















Engineer and 
Designer, Pier 13 years’ practical and technical ex- 
perience work and , DESIRES POSITION ; experienced 
in mechanical and general engineering ; accustomed modern 
methods of production. Highest references. —Address, P573, 
Engineer Office, 35, Norfolk-street, Strand, W.C. P5735 B 


W orks Engineer, Pipaiened 

power plants, gas, steam, hydraulic, and D.C. elec- 
tricity works construction, organisation, and maintenance, 
D.O. and commercial experience, diplomatic accelerator and 
energetic manager, open for* ENGAGEMENT.—<Address, 
P571, Engineer Office. 33, Norfolk-street, Strand, W.C. PS57l » 


Youn ou g Engineer, Good A ppear- 
m and address, WANTS PERMANENCY as 
ASSISTANT in London Office of Engineering Firm ; 2 years’ 
day capinensing course ; 2 years works (dynamos and motors, 
&c.), months Public Schools Coy. R.N.D. Invalided. 
Address, P563, Engineer Office, 33, Norfolle-street, ons C. 


Engineer's | Head or Shop Fore- 


AN ; 16 years’ exp. in that capacity ; good organiser 
and disciplinarian ; abstainer ; ex. refs. ~Aadrem, P577, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. P577 & 


oung Man (Ineligible) Desires 


SITUATION as TRACER, cag os y Bret, (student 
of the International Correspondence Sch FULLER, 
16, Bower-road, Hackney Wick, London. P572 B 


ty Secretary.—A Thoroughly 


experienced and expert Lady (23, Ss ~educated) Short 
hand-Typist, 5) Th, DESIRE 
POSITION in gineerin; Firm as 
Secretary to Director or Manager, &c. Similar position held 
with last firm. Excellent references. Salary per week. 
Appointments 1-2 p.m.—Address, P578, Engineer Office, 33, 
Norfolk-street, Strand, W.C. P578 & 


Mechanical 

















PERMANENT 
Shorthand-Typist or 





London “Representative, with a 

well-established and prvaine. nea and Engineering 

Connection, DESIRES ENGAGEMENT. Excellent reference s. 

—Address, P574, rnin Ofte 33 eee Singer” Cc. 
u 


kK 





a SURVEYOR'S ASSOCIATION OF 
NSURANCE COMPANIES. 


W anted, Inspecting Engineers, 

both Mechanica and Electrical, who are not alres vay 
NICATE with the Secretary. —W. HILL 
Important. __PSes I 


members to COMM 
9, Walpole-street, W. ol erhampton. 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-stree*, LORDOS, E.C. 
Albert-square, Manches' 
26, Collingwood-street, Govnstinne Tyne 





Sp 3005 








SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c. 
PaGss II., III., LXXVI. 


Numerical Index to Advertisements, 
PaGe LXXV, 
































ii THE ENGINEER Jury 7 1914 
iu 
* TT 
Fleetric Welder (Quas-Arec) Boller, , Cornish, 18ft. by 4, Fer Sale, Powerful Self- acting, G AS ENGINES FOR SALE. 
would like to HEAR of OPENING. Could take charge AL STEAM ENGY OEFERS ae A eliding ae screw-cutting BRAKE LATHE, triple 
of plant. Boilermaker, by trade. Send. particuar of HORIZONTAL INES, 6 and 7 H. Pe by May feared, 36in. centres. internal gear, faceplate 7ft. diameter, mat A, G48 3 ENGIN by the Union 
pres sapecta and wages. Address, P576, Engineer UMes. 33, | and Mountain, 4 o2 takes ini 20ft. between centres. 180 tay oda, WD val A - by the G. Re! 
orfolk-street, Strand, W.C P57%6 DRILLING MACHIN S-apindle, sensitive, new, by Arch- | RIDDEL eet OO, 40, St. Enoch-square, Glasgow. _ 62 ¢ | modern type, ‘in. extellent. y fine plan 
5 5 UPOLA BLOWER, Sin. outlet. character, and splendidly d Engine and Alterna 
A Large im of eers in GAS aNGiN Otto type, ELE, by Croley. re Fer Sale, Suction Plant, | wilde sold scparately i aired Pry 
the Mi i] 0 nds, assortment, second-han: 6 ATIONA D 
AA. the Midlands has pa Uh te tae for @ you mie do Eek _HUN? and MITTOS. Oosslisstroct North, Birmainghan. Immediate a “a mr ie Eh joke ot sania JOHN F. WAKE, DARLIN GTON, 
ice, 0 k-street, Stran e 


Works and og a 
Norfolk-street, Strand, W.C 


Engineering Pupil, - ee 
vernment Gontenstors. Bay loying 600 hands, have 

‘CY; varied ci one, roe ea 

a moderate —Address, 

‘olk-street, Strand, W.C. “y 


ce, 33, Norf 
—The Borough and 


Py upil. 
= terworks ineer of Leami m has a VACANCY 
in his office fora PUPIL.—Address, TOWN HALL. 20078 





VACA 
oF portunities ; 





iesel Engine for Sale.—One 

— | gp DIESEL ENGINE by well 

known ant er, nged belt drive. Above is in 

excellent ane a ‘can yy seen running in London any 

time by sep ane — a pply, Room 285, Mansion House- 
chambers, 11, Queen Victoria-street, E.C. 706 @ 


ELECTRIC PLANT 








st. C.E., Inst. Mech. E., B.Sce., 


and all ENGINEERING EXAMINATIONS.—Mr. G. P. 
KNOWLES, B.Sc., A.M. Inst.C.E., &c., personally PREPARES 
CANDIDATES, either orally or by correspondence. Hundreds 
of successes during the past twelve years. Courses can 
commericed at any time.—39, Victoria-street, Westminster, S.W. 
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Australian Trade.—The British 


Australian Machinery Co., Ltd., of Sydney, New South 
Wales, with Branches and Agencies throughout Australia and 
New Zealand and extensive Government connections, is pre- 
pared to REPRESENT BRITISH MANUFACTURERS of 
ol standing who wish to develop Celonial Trade. Terms: 
Cash against documents, London.—Submit proposals in dupli- 
cate to the Company's Buying Bemnenantnsro, Mr. FRANK 
MOTT, Billiter-square-buildings, London, E.C. 800 p 


entleman, Proceeding to the 

United States in Fo for two months’ trip, would 
ACCEPT COMMISSIO Experien business man and 
trained engineer. aes: 3, 413, ineer Office, 33, Norfolk- 
street, Strand. W.C 413 > 


y 

Nilica Brick (High Grade) Works 
in important N.E. centre. PAK’. NER REQUIRED 

with £5000 - extension of business, or would SELL outri rm 
—Address, 4, Engineer Office, 33, Norfolk-street, Strand, 








4c 


“ngineer Partner or Purchaser 





SA WANTED, owing to poo F health of inventor of a 
novel, simple and practical, very high s railway—patent 
15,700/14. ust have a little capital gn leisure and abil lity to 
introduce. Splendid chance for a tg and ambitious 
young man.—Address, P566, Engineer Office, 33, Norfolk-street, 
Strand, W.C P566 © 





Wanted, Crane Gantry Track, 


300-500ft. long, for carrying 20/25-ton load.—Full par- 
pmcerig price, rigs to 73, Engineer Office, 33, Norfolk 


Wanted, Horizontal Tandem 


GAS ENGINE, second-hand; 500/1000 H.P. Good 
condition not essential. ‘Offers with full a —Address, 
22, Engineer Office, 33, Norfolk-street, Strand, W.C. 22 F 


JV anted Immediately, New or 


hand, high-class 3jin. to 4, - centre B.G.S.C. 
T partionss log 








d 
PRECISION LATHE.— Write, giving 
make, equipment, &c., CRITTALL, Braint: aires. 


\ anted, Modern Planin a 


INE, 12ft. table ; plane not less than mh x 4ft. x 4ft.; 
two tool boxes on cross 5 = quick s .—Full particulars 
and lowest price to J. T. WILLIA and SONS, — 
Bermondsey Station, London, S. E. 1 


Wanted, Punchin ng and Shear- 


ING MACHINE, with 2 gaps; also to have 
angle shears to cut up to 4in. x 4in. x sin, and to punch and 








shear up to jin. plates.—Please state condition, make, price 
and where can be seen, to 716, Engineer Office, . Norfo 
street, Strand, W.C. 716 F 





Second-hand Bolt 


tol4. Please give 
1, Bothwell-street, 
PS581 


\ Janted, 

SCREWING MACHINE, to screw 3 
full particulars.—J. HARDIE and CO., 
Glasgow. 


Wanted, Second-hand Vertical 


DONKEY BOILER, built to Lloyd’s classification and 
retaining same ; sizes either 14ft. 6in. by 6ft. 6in. or 15ft. 6in. 
by 7ft. diameter., w.p. 901b. or 1001b. State lowest price on 
rail and full particulars. rrigipemaae P472, Engineer Office, 33, 
Norfolk-street, Strand, W.C. P472 F 


Wa anted, Several Modern Lathes, 


15in. to 30in. centres, treble-geared. State makers, size 
of spindles, with chief dimensions and sketch or photo., with 
prices ; also powerful HORIZONTAL BORING MACHINE, 
with rising and falling spindle, radial drill 6ft. to 7ft.—Address, 
772, Engineer Office, 33, Norfolk-street, Strand, W.C. 772 F 


Wanted, Two Good Second-hand 


LOCOMOTIVES, cylinders 18in. diameter, vaptien a 
coupled. Send full particulars and where can 
Address, 24, Engineer Office, 33, Norfolk-street, Strand, W c 2h F 


French Concern Wishes to Buy 


VENTILATING FANS, “ Roots,” new or second ha: 
also POWER PRESSES 25/150 tons. at communications 2 
be addressed to Messrs. BESSLE ECHTER and CO. 
Ltd., ac” Department,” Salisbury lan Findwury. 
ircus, F 


(Food Second-hand 10-Ton Elec- 
TRIC OVERHEAD TRAVELLING CRANE W. as — 
at once, 440 volts, D.C. State makers’ name, age, and 
Address, 12, Engineer Office, 33, Norfolk-street, Stran 

















WC. 
12 


M. 


FOR DISPOSAL. 
Whitworth and €o. 


K.W. GENERATOR. or, Anmetion 
Ltd, ——— wound, 230) rege De. 
60 Ae m0. compte with switch 
K. estinghouse ALTER) AOR +. Sapled t to wiles 
and Robinson Vertical Compound Engin: volts, 
ve Bagg set, £500. 
75 K.W. GRRE ATORA, Coupled - TONE, 
volts, D.C. 


Whitworth and Co., Ltd. mpoun 

Machines coupled together byt 4 coupling enabling ad 
to run singly or in parallel. d and all 
accessories. £500. 

275 H.P. Siemens D.C. MO’ nk testi nike. 7 

140 H.P. MOTOR, by the G.E.C., 440-500 volts. 

TOR, 15-20 H.P., 220 volte four- 

750 r.p.m.; box-holder, with coupling bes one end of 


and room for pulley other end. Machine practi: basa: 
Complete Tc tkanee LIGHTING SET, Clarke, 
VERTICAL] nae ad 


Chapman and Co. 65 volts, 300 r. 
Ww. 
2s volts, Or r. pm. 


‘a 





One Combined. Antomati tc Highs 
and GENERATO 
coupled to JX K.W. anoee Generator, 


JOHN F. WAKE, DARLINGTON. 





lectric Plant for Sale :-— 
Superior 100 K.W. Belliss-Silvertown Balancer GENE- 
RATING SET, 250-300 volts. 


One 150 H.P. GENERATING SET, 70 volts. 

One LIGHTING SET, 10 K.W., 220 vol 

One 45 K.W. ELECTRIC LIGHTING SET, 220 volts. 

One 200 H.P. Willans ENGLNE, for dynamo Song. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


| lect Welding Plant, Practi- 


CALLY new, for SALE, pig Behm o itary requirement 
orfolk-street, Strand, 
758 


4a 





—Address, 758, Engineer Office, 33, 


G6 





For Sale, Theodolites, 

wae © rv Bg SECOND-HAND. 
KSON’S, olborn, W.C, 

eo Gray’s Inn-road). 


For Sale, Levels, 
snare INSTRUMENTS, SECOND-HAND*, 
KSON’S, 338, bigs =a w.c, z 








a Sale, Three Double Cameron 


PUMPS with l4in. rams. Makers, Frank Pearn 





anchester ; new, never used; sell ‘chea * Appl. 
THOS. aiNDLEY , 5, Oak-avenue, Heaton Moor, Stock 
ag 
For Sale, pztiple Expansion 


eo ooo ton and 67in. x 4Sin. stroke. 
Two S.E. ERS, about 12ft. long +e ee gene. 
Sy Muititebuins DONKEY 
akan . x 8ft. diameter.” 


particula: 
apply THOS. oe PRD. Ltd., Sheffield. 


=| i Sale, Two Bellies Engines, 

iin, iin x in, cylinders, with 70 K.W. single phase, 60 

coles, & 2200 tae, alternator—THOMAS JOHNSON, > one 
Wigan. 74 


F, Sale, Two 3-Ton Loco. 
STEAM CRANES, by Sak of Rodley ; and One 3-Ton 
Do. by Wilson of Liverpool. App 

RIDDEL and CO., 40, St. eee “square, Glasgow. él « 


For Sale, Two 10-Ton Steam 


DERRICK CRANES, _ 60ft. long, steel masts, 10in. 
locomotive, 4-wheel, by Barclay, 140 Ib. pressure. ee 
$3, Hope-street, Glasgow. 


DIMMACK and CO., 9% 
Per Sale, Worthin a. Triple-| § 
EXPANSION DUPLEX PU h. against 


oct Is. 10in., l6in., 25in. by 18in. gee. pl ns 


768 o 

















Fe Hire, Pumps and Well- 
'DORING TOOLS ir Ootshors fev See, &c., 2in. 

RICHARDS and CO., Upper G@ Ground 
a Ee 7 Telephone No. 978 Hop. S2e 


For Sale :— 


ONE VERTICAL AIR COMPRESSOR by Musker 
Liverpool, 8in. H.P. and 12in. L.P. cylinders, 1001b. pressure ; 
electric driven ; com a with automatic cut-off; air receiver 
2ft. 6in. dia. by 200ft. 3in. dia. air main with ljin. 
connection ae 

ONE 4ft. DIAL ARM appeal MACHINE, by Selig, 
Sonnenthal and Co., fixed table complete with countershaft. 

=e ao ELECTRIC _ TRAVELLING CRANE, Sift. 


span, b 
All the a above in good we aia Ing Oo} 
Full particulars from EDWARD “WOOD and CO., Ltd., 
Ocean Ironworks, Mancheste: se 











UNDERWOOD, 3, Queen-street, E.C. 
Fer Sale, 30. K.W. Generating 
SET, Belliss Compound ne, D.C. to agCrompton 1 
nae may —WILLIAMS and SON , 57, Queen Victoris-atreet, 


Fer Sale, 40 B.H.P. Diesel 


Vi ertical Single-cylinder OIL ENGINE, Warme patent, 
nearly new; can be seen fixed as left off work. Cheap to save 
ee —WILLIAMS vend SONS, 37, Queen Victo: “ree 

on. 








STEEL FLANGE RAILS. 


ee’ Sale, 75 Tons of Excellent 
SECOND-HAND F.B. RAILS, 741b. per yard. Also 
Tons ditto, only 561b. per yard. Immediate del very. Will 
eke tomate wer —Address, 9, a Office 33, Norfolk 
street, Strand, W 96 





For Sale :— 


PAmoEs ae TURBO SET, 3500 K.W., 


gallons of water per minute are being 

— complete with three-throw type air pump, 

350 K.W. ALTERNATOR, three 50 cycl 
Sener ace 
Tet. stroke, fy-w eel 20ft. Sore’ diam kc bo.” V = ery fine r 

200 K.W. GEN ERATING SET E Engine by y Belliss 
ood Baayen an 8in. and lin. x Gin. 

wound, 500,550 volts, $80 r.p.m. 

TWO "MOTOR GENERAILING SETS, by the 
Westinghouse Co., Motors 200 H:P., 480/500 volts, three- 
an, cycles, Generators 200 K.W., D.C., compound 

MOTOR - DRIVEN ae ocean by 

Alley, McLellan, 400 cub. ft. capacity, 290 

mer 3-Yard END- TIP WAGONS, naft. Shin. 

Loco. 3 9}in. Is., 14in. stroke, 6 wheels coupled, 
with e, gauge. 

SEVERAL STEAM WINCHES, 6in. and 7in. 
dia. cyls. 

R. H. LONGBOTHAM & CO., Ltd., 


& ATM 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 


Fer Sale, Almost New, Horizontal 


BORING "MACHIN] opindie asin. diameter. 
ou i2in. Stroke SHAP: by Buckton. 
ANGLE IRON STRAIGHTENIS G and BENDING 
MACHINE, for li fan Hi wo rk. 
DGE PLANING MACHINE. 
One Sturtevant and Two Sirocco EL Ic fom" 
One Double-ended lin. PUNCHING MACHINE. 
One jin. Doublé-ended PUNCHING and SHEARING 
— NE. 
6in., and 7in. a WINCHES. 
a TDDEL and CO., 40, St. Enoch-square, Glasgow. 


2017 6 





6 





Pumps. — Wanted, Complete Set 


4in., 5in., or 6in. Gun- miokad, Treble-barrel Deep Well 
PUMPS, Engine Frame, Air Vessel, suction, 200ft. rising main. 
= Fillest details, price, JELLETT, i2, Henrietta-street, § — 


London, V 

Steam Navy, Second-hand ; 

r must be in good running order and condition.—Send full 

be viewed, to oe ipa 
546 F 





yarticulars, price, where can 
NEER, Austin Motor Co., Northfield, Birmingham. 


> ’ 
I['o Engineers and Contractors.— 
REQUIRED, 30-401b. per yard STEEL FLANGE RAILS 
in good second-hand condition. State lowest price f.o.t. and 
where can be inspected.—Address, 33, 
Norfolk-street, Strand, W.( F 


——— 

7 : : 
Firm of Marme Engineers 
in Glasgow will have for DISPOSAL, in about two 
a5" nthe time, a B.H.P. “Sulzer” four- tile pose DIESEL 
GINE, running at 325r.p.m., direct coupled to a 210 K.W. 
Fiesuie Construction Co. compound wound, interpole, 110-volt 
electric generator ; installed in 1911; complete unit now in first- 
class condition ; can be seen running at any time.—Particulars 
can be obtained from, and working drawings seen in the first 
instance at the consulting engineers, WALTER BRIDGES 
and CO., 3, Salters’ Hall-court, Cannon-street, ceca. EC 





75, Engineer Office, 
75 





a 


G 


Quantity of Mushet Tool Steel 


in tool shapes, principally and ljin. square. Pric® 
16d. per wy, —BEDN ALS, Sheffiele 20 « 


A 5-Ton Loco. Steam Crane, by 


“AE.” 











Two excellent National Gas ENGIN ES, 10 B.H.P., 
type, al! complete, magneto ignition. 

One Johnson’s OIL CRUSHER, 20in. by 12in., Hornsby Oil 
Engine, and belongings, 32 B.H. PB, in working order. 

Address, 815, Engineer Office, 33, Norfolk-street, p ern “C 





ir Compressors.—For Sale, 

4 everal “Ingersoll” belt and steam-driven COM- 
PRESSORS, capacity 285 and 500 cubic feet respectively. 

IDDEL and Cv., 40, St. Enoch-square, Glasgow. O«¢ 





F or Sale, Air Receivers, 20ft. 
by 3ft. 6in 150 prephiin ¢ toepal ge ara Bt. by 3ft. 6in. 
UNDERWOOD, 3 Queen- -street, E.C. Be 





For Sale, Chimney, 46ft. High, 


2ft. Sin. dia.; at! immediate delivery.—A. espinongorh 


3, Queen-street, E. 
Four 3-Ton Electric 


Fer Sale, 


LOCO. CRANES, by Smith of Rodley, 4ft. 84in. gauge, 
NDERWOOD, 3, eemmmees: rg 
a 





immediate delivery.—A. 


Fer Sale, Lathe Accessories :— 

24in. Four-jaw Dog Chuck ; 2lin. ditto and smaller ; 48in. 
Slotted Faceplate ; 24in. ditto, and others; quantity of steel 
Lathe Tools, &&. Inquiries solicited.—WILLIAMS and SONS, 
South Bermondsey Railway Station, London, 8.E. 65 « 


Fer Sale, One Dozen 1 in. Dia- 


METER OIL TUBE HIGH-SPEED TWIST DRILLS 
wh boring 18-pounder H.E. Shell.—Apply, bmi: al 


G 


Por Sale, One New 3in. Roots 


BLOWER; a 4in. ditto; two Sin. ditto. All with 











and loose lleys ; for immediate 








ring pains , bearings, “me pu 
DISPOSAL. KING and CO., Lid., Bugingets, 
Nailaworth, Glos. 03 G 
or Sale or Hire, Electric 
, from 6 to 300 H RTABLE STEAM 
ENGIN n8 to 40 N.H.P. é TNO LERS, CRANES, 
PUMPS, MACHINE TOO mats in reasonable 
te: immediate delivery. J. Tw iA ate and om: 37, 





Fer Sale or Hire, 2-Ton Pulso- 


METER CLEAR yt PLANT * condition, 


HSTMONCRAU wene 








for for iting eae moulds at a ine HU 

CITY WORKS, near Hailsham, S 
Fors Sale, Plain Millin ing Machine, 
> ss ooma ter to . 


ng surface of 
Price Bios. Apply, CRI! Tat Maintieet Hees 


Fer Sale, Powerful 





Planing 


AEM, by Shanks of Johnstone, to plane 27ft. by 
59 @ 


5ft. b: 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


or Sale, 120 K.W. _[renerator, 

belt drive, 100/120 volts, 1000 am 350 r.p.m.; ieamsediiage 
| or = alae race and SONS, ie 7, Queen Victoria-street, 
ndon. 


jor Sale, 2000ft. 15in., 12in. and 


9in. STEEL PIPES, perfor condition.—THOMAS 
JOHNSON, Prescott-street, Wigan 57 a 


LATHE FOR SALE. 


Massive l6in. CENTRE LATHE, S.A:S. and 8., 
diameter, with removable milling attachment aft alee bree] 
table, compound slide rest, five-speed cone, overhead gear. 536 


JOHN F. WAKE, DARLINGTON. 


LOCOMOTIVES & TRACTORS 
FOR SALE. 


woe Four-coupled LOCO., by Manning, Wardle, copper box, 
1 “2508. 
oho Fowrdon led LOCO., by Manning, Wardle, copper box, 
1 

12in. ‘Four-coupled Hunslet LOCO., itudsw igre £600. 
Two 12in. Six-coupled — wee Hu ~ =. copper 


boxes, 140 lb. w.p. led, 











L000. vay Hudewell, late, four-cou} 


One Ht. Ga 
9in. cylinders, new co = box and tubes, 150 =. 

One 3ft. uge LOCO., by Bagnall, 6in. ae ers, 150 Ib. 
w.p., new tubes. £350. 

Feoan. 6in. Gauge LOOCOS., by Kerr, Stuart, copper boxes, 
160 lb. w.p. 


£400 each. 
One 2ft. Gauge LOCO., by Bagnall, 140 lb. w.p., 8in. cylinders. 
One STEAM ee age ol by Wallis and Steevens, £-ton, 


compound, 1601b. w. Pri 
One >-Ton YORK HIRE W WAGUN, 200 Ib. w.p. Price £225. 
One 10-Ton ROAD ROLLER, by Fowler. Price £210. 446 


JOHN F. WAKE, DARLINGTON. 


MACHINE TOOLS 


IN STOCK AND FOR EARLY DELIVERY. 


. Stock 








2 Hand Feed MILLING MACHINE on Pillar 
2 HORIZONTAL MILLING MACHINES, 20in. x 
Tin. x 18in. A 7 days 
1 13in. ‘SENSITIVE PILLAR DRILLING MA- 
CHINE, with a head and canting table .. Stock 
2 13in. ditto, with fixed head Stock 
1 Dome EMERY GRINDER on stand, with 8in. 
eels ites Stock 
4 Loin. SENSITIVE BENCH DRILLS . Stock 
6 Fortuna HACK SAWING MACHINES Stock 
2 “Rapid” HACK SAWING MACHINES, capacity 
iin. x Sin. —_— 
1 Qin. x af. SCREW-CUTTING LATHE .. tock 
1 Qin. - Stock 
2 Combined Wet ind Dry GRINDING MACHINES, 
l14in. x 2in. wh : days 
2 New Model 12in. EMERY GRINDER : 14days 
2 Sin. Plain DIVIDING HEADS .. .. .. .. Stock 
2 TOOL and CUTTER GRINDERS . : 10 days 
2 No. 1 ig -4-4 DRILL GRINDERS, capacity 
3/16in. to 1) days 
4 Universal TOOL ‘and CUTTER GRINDERS: ‘0-14days 
1 — New Century DRILLING MACHINE Stock 
2 24in. Asquith DRILLING MACHINES. . 
1 3in. HORIZONTAL BORING, DRILLING, MUx 
ING, FACING, and TAPPING MACHINE .. » ‘stock 
1 5ft. Second-hand RADIAL eee: with base- “able 
; ‘ oa 


plate and loose box table .. 


CARRS, a. 
Cornwall Buildings, 35, Queen Victoria-street, London, E.C. 


Telephone ; 
4532 City (4 lines). 


NEW AND SECOND-HAND 


BLOWERS & EXHAUSTERS 
FOR SALE. 


ts Horizontal Double-cylinder BLOWING or EX- 
HAUSTING ENGINES, cylinders 18jin. by 16in. stroke, suit- 
able for electric drive each. 
AM TU URBO. “and EXHAUSTER, Rateau aa 
ity 15,000ft. per minute. 
's Pressure BLOWER, No. 13, 12in. outlet. 
Bog * BLOWER, Engine-driven, 10in. outlet, Spoott. per 
minut! 


iis ge YAN, Gn to A" veleiven, wim 
Fee TOWER. D belt-driven, Zin. outlet. £4. 

Ditto. ditto, 24in, outlet. £10. 

Ditto, ditto, 2fin. outlet. £12. 


Telegrams : 796 
Dustless, Cannon, London. 








JOHN F. WAKE, DARLINGTON. 


achine Tools in Stock fo 
INSTANT DELIVERY. 
Orders subject Ministry of Munitions Approval. 


One 2in. American Plurality SCREWING MACHINE. 
Twelve 22in. WET 4 GRINDERS, with wheel. 
Seven 6in. stroke SLOTTING MACHINES. 

T CHINES. 


6gin. by 4ft. bed Caen Rest HAND LATHES 

in. by 16ft. Gap Bed S.5. ATHE, Second-hand, 

One l0gin. by 10ft. Gap Bed S. 8. LATE 

On’ in. by at Teale ht Bea SLi DING and SURFACING 
nd- 

One Muir 2-spindle DRILL, 2in. dia. spindles, Second-hand 

be bs sre enncls Cleveland AUTO., gin. capacity, Second. 

Ope aaatient size Loewe AUTO., three-operation, Second. 

One Fortuna 6in. capacity HACK SAW MACHINE. 

One American FILE SHARPENING M a E. 

Several 14in. 2-spindle and spindle DRLL. 

One Slin. and One 24in. Geared Scroll CHUCK. 

One 14 and One 4Ton PULLEY BLOCK. 


THE JUDSON-JACKSON COMPANY, 
50, Marsham-street, 
Westminster, 


LTD,, 


729 G4 London, S.W. 
Telegrams : Ozonistic, London. Telephone : Victoria, 5089, 


ss be 15-Ton, 39ft. Span, Hand 
TRAVELLING CRANE, Morris's make. 
K.W. 220 Volt NEW D.C. Browett Lindley G.E.C. GENE. 

R. SriNe SET. 

Two 100 K.W. 460-550 Volt D.C. GENERATING 8ETS, with 
Spare oh ae 

‘wo 45 K. W. 460/550 sng G.E.C. GENERATORS, coupled in 
tandem on one bed-pla’ 

All the above are con. o despatch at once. 
Apply, GILMAN, Lightwood't: hill, Birmingham. 


ONE WATER- JACKETED 
BLAST FURNACE, 


Two Pressure Blowers, Gate's Crusher, M.S. Puriner, Steel 





58 « 





ssopaeres Bins, rntables, Automatic Tipping Trucks, 
eighing Machines, Scotch Derrick Crane, various Pumps, 
Boilers, alves, Fans, &c. 


San be inspected by appointment or specifications sent. 
Apply, SHIP CANAL PORTLAND CEMENT 
MANUFACTURERS, Limited, 
Ellesmere Port. 


ROUGHING MILu ENGINE. 


(ne Pair Coupled (Side py Side) 


Non-condensing ROLLING MILL aay jon 
Xin. dia. by 4ft. stroke, for a working pressure of b. sq. in., 
LH.P. 1200; fitted with slide valves, steam bho ad ear, 
balanced cranks, tail end trunk guide, and driver’s platform 
above engine; drive may be taken from either end of crank 
shaft. immediate removal. —Inquiries to SECRETARY, 
Blaenavon Co., Ltd., Blaenavon, Mon. 747 a 


5 ‘ 
PUMPS. 

Tangye Vertical SPECIAL PUMP, 300ft. series, cylinders 
Ye. va pumps 10in., stroke 24in. 


5. 
Gwynne Vertical COMPOUND ENGINES, coupled 
direct to centifrugal pumps, l6in. delivery, fine condition 


2150 each. 
CENTRIFUGAL PUMPS, 
low prices. 


JOHN F. WAKE, DARLINGTON. 


464 


PUNCHING & SHEARING 
MACHINES & ROLLS FOR SALE. 


Ve fine Double-ended PUNCHING and SHEARING 
MACHINE, in. _ weight about 15 tons. This machine 
is new and ready for reer 

Hydraulic Lever PUNCH —_ MACHINE for plates up to 
lin. thick, box stan with 24in. gap. 

Hydraulic Lever PUNCH PRESS for holes 9-16in., plates jin 
thick, 18in. gap, 2jin. ram. 

be ag raulic Lever SHEARING MACHINE for plates jin. 
thick, 18in. gap, 24in 

These three aby enbiag by Fielding and Platt. 

Double-ended PUNCHING and SHEARING MACHINE, 
steam driven, punch gap 24in., shear gap 20in 

One ditto ditto, gaps 27in. and in., with angle cutter 


trong PLATE EDGE PLANING MACHINE, Crosshead 
b] five screws; length of bed, 17ft. 8in.; travel, 14ft. 


Set Heavy PLATE BENDING ROLLS, with Vertical 
Engine for driving. — rolis, one fixed and two removable, 


BENDING ROLLS, by Smith Bros. 
Top roll 24gin. dia. ; 2 bottom rolls 194in. 
massive rolls, in first-class condition ; approximate 
weight 50 tons, §2 G 


JOHN F. WAKE, DARLINGTON. 


18 « 








Sin., 6in. and 8in. outlets, at 








FOR SALE. 
Special Offer of Marine Boilers 

including : Press 
Two BOILERS, lft. 6in. long x 13ft. 2in. diam., reinsure 120 lb 
Two - Oft. 6in. ,, X 13ft. Pa ra 140 Ib. 
Two » 15ft. Zin. ,, xX 8ft.6in. ,, - 90 Ib. 
One * 6ft.3in. ,, X 5Sft.6in. ,, Pe 100 Ib. 
One ” 8ft.3in. ,, X O6ft.8in.  ,, o 150 Ib 

SECOND-HAND TANKS, 

including : 

About 25 WOODEN VATS, about 7ft. 2in. x 3ft. x Sft. 9in 


deep, 3in. timbers. 


ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 


HOS. W. WARD, LTD. ALBION WORKS, 
Tel.: “ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


- ¥ - ¥ 

95() K.W. Steam-driven Gene- 
RATING SET, consisting of 10 pole, ria 

wound British-Schuckert Generator, 650 volts, D.C. 510 
— , 150 r.p.m., eK kb to vertical inverted triple- 
nsion engine, by J. and McLaren, complete with rope- 
driven condenser, spare armature, and switchboard panel. 
Sovaian windings of above may be removed or cut out easily 
and set run shunt at 440/490 volts. This plant may be inspected 
* eae must be loaded within 7 days, and on this account 

1 be sold at_an extremely low price.—WESTERN ENGI- 

NEERING COMPANY, Swansea. 426 


175 & H.P. Motor, by the Pheenix 
nt ace tah Ba voits D'C., with rope pulley and 
Bie H.P. MO TOR be i Mather and rm, apa wie DC. 


490 as Both in stock for immediate re 
RRY H. GARDAM and CO. STAINES. 


Begwer. ’sWrought Iron Pulleys, 
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The Battle of Jutland—The Losses. 


A NAVAL engagement off the coast of 
Jutland was fought on May 31st, and was continued 
after dark into the early hours of June Ist. At 
the time of going to press authoritative informa- 
tion regarding it is lacking, but is momentarily 
expected. Both sides claim a victory. The ver- 
dict. may be safely left to the future. The Germans 
state that they were engaged on an enterprise to the 
North. What that enterprise was, whether it covered 
an attempt to attack the lines of communication 
between this country and Russia or to land troops 
on our own shores we do not know. Whatever it 
was it suffered complete defeat. The German 
High Sea Fleet was driven back to its ports, while 
the British remained on the field of battle, only 
returning home to coal and get ready for any further 
immediate action. Strategically, there is no shadow 
of doubt as to which side gained the victory. 
The admitted losses on the enemy’s side consist 
of the  battle-cruiser Liitzow, the battleship 
Pommern, the small Rostock, Frauenlob, 
Wiesbaden and Elbing, and five torpedo-boats. 
Of these the Liitzow, according to a semi-official 
enemy account, was hit by at least fifteen shells. 
She was the flagship of Admiral Hipper, who after 
her loss transferred his flag to the Moltke. The 
battleship Pommern was torpedoed, as was the cruiser 
Rostock. The Elbing, according to the same report, 
was damaged in collision by a German battleship and 
had to be blown up. The Frauenlob was sunk by 
gun-fire by a cruiser force. The Wiesbaden appears 
to have been sunk by Admiral Jellicoe’s main battle 
fleet. One of the German torpedo boats is said 
to have been sunk by a mine laid by the British. 
This statement is probably published to help out 
an impression which the enemy 
vey, that our ships retired, leaving the 
man fleet in command of the scene of action. 
The British losses consisted of the battle-cruisers 
Queen Mary, Indefatigable and Invincible, the 
armoured cruisers Defence, Black Prince, and 
Warrior, and the destroyers Tipperary, Turbulent, 
Fortuna, Sparrowhawk, Ardent, Nomad, Nestor, and 
Shark. Of the battle and armoured cruisers all, 
so far as is at present known, were lost by gun-fire. 
The Warrior remained afloat sufficiently long to 
permit the rescue of nearly all her crew. 
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The Battle of Jutland—The Engagement. 


From such accounts as were availabla during 
June, it would appear that at half-past three 
in the afternoon of the 31st, British and German 
light cruisers came into contact ninety miles west of 
the Hanstholm point on the west coast of Jutland. 
Behind the one force was Admiral Beatty’s battle- 
cruisers, consisting of four “Lions” and four 
‘* Indefatigables,” and behind the other was Admiral 
Hipper’s first cruiser squadron, consisting of probably 
seven battle-cruisers. The heavy guns opened fire 
at a range of over 14,000 yards. The opposing battle- 
cruisers soon came to close grips, and it seems to be 
established that it was during this preliminary phase 
that the Queen Mary, Indefatigable, and Invincible 
were sunk. German battleships next arrived on the 
scene and were followed shortly by four fast British 
battleships of the Queen Fiizabeth class. The 
fight was increased in intensity as the forces on either 
side became augmented. The main German battle- 
ship fleet next appeared from the south, and it would 
seem that at this stage the British forces sought to 
draw the enemy into engagement with Admiral 
Jellicoe’s main fleet, which was known to be approach- 
ing. In this manceuvre Admiral Beatty’s force was 


only partially successful, for Admiral Scheer would 
not stay to meet the main British battle fleet, and 
retired southwards with all his forces. But if our 
Grand Fleet failed to get into continuous action with 
the retreating enemy, during the night destroyer 
attacks were carried out which resulted in con- 
siderable loss to the Germans. Admiral Jellicoe, 
returning to the main scene of action, found it deserted 
of enemy ships. At noon on the Ist he recognised 
that nothing more could be done, and therefore 
returned to his bases, 400 miles away. By the 
evening of June 2nd he was ready again to put to sea. 
While the list of British losses stands as first 
announced, the enemy’s losses are by no means clear. 
According to our Admiralty’s announcements the 
probable German losses amounted to two battleships, 
two battle-cruisers, four light cruisers, nine destroyers, 
and a submarine. 


The Battle of Jutland—The Lessons. 


Wuite from the strategical point of view the 
battle was a complete victory for us, it was more or 
less indecisive tactically, in that it failed to induce 
the Germans to fight a general action. The enemy 
would not stay, and in that fact alone have we any 
cause to be dissatisfied with the course of the action. 
Coming to details, we notice that there is nothing 
to-be reported in the way of any’ unpleasant 
surprise prepared for us by the Germans. There 
was no sign, it is stated, of the enemy’s possessing 
any exceptional size of gun. It is to be noticed, too, 
that submarines, at least on the German side, did 
not apparently play any important part in the action. 
The enemy has, in fact, stated that none took part in 
the engagement. Whether or no airships were 
present is highly uncertain. It has been too readily 
assumed in certain quarters that airship scouts were 
the main cause of the ease with which the enemy 
escaped engagement with the Grand Fleet. The 
Germans claim that their naval airships rendered 
valuable service as scouts during the action, but, on 
the other hand, from more than one British source 
reports have come of no Zeppelins having been seen. 
One other technical feature may be noted, although 
it is a point on which fuller information is required 
before it can be satisfactorily discussed. It seems 
likely that the first phase of the action, the engage- 
ment of the battle-cruisers, was fought at a much 
shorter range than that for which our battle-cruisers, 
with their reduced armouring, are designed and best 
suited. The duty of the battle-cruisers is to hold 
the enemy’s forces in engagement while the main 
battleship fleet is approaching. In this Admiral 
Beatty was all but successful, and if his squadrons 
in the course of this endeavour suffered serious loss, 
it is probably to be traced to the fact that conditions 
favoured the enemy in so far as the British ships, 
rather than miss their opportunity, risked an engage- 
ment at closer range than their best advantage 
dictated. 


The Loss of the Hampshire. 


One of the. most tragic occurrences of the 
war happened on the 5th, when the armoured cruiser 
Hampshire carrying Lord Kitchener to Russia was 
sunk after striking a mine off the west coast of the 
Orkneys. The disaster happened about half-past 
seven in the evening in the midst of a heavy gale. 
The vessel began at once to settle by the bows, 
and in fifteen minutes finally sank. Owing to the 
rough weather the vessel’s consorts had been ordered 
back. The same cause after the disaster prevented 
the crew from escaping by means of the boats. Three 
rafts were safely launched with from 50 to 70 men 
on each. Many of these men died from exposure, 
and in the end only twelve of the crew survived. 





What exactly befel Lord Kitchener, his military staff, 


and the others accompanying him is unknown. 
The eaptain of the ship—Captain H. J. Savill— 
was heard calling upon Lord Kitchener to get into 
his boat, but whether he did so, and whether this 
boat left the cruiser, nonecansay. Accompanying Lord 
Kitchener and sharing his fate were two well-known 
engineers from the Ministry of Munitions, namely, 
Sir H. F. Donaldson and Mr. Leslie 8. Robertson. 


The Pooling of Private Owners’ Wagons. 


One of the last Parliamentary answers 
given by Mr. Runciman, of the Board of Trade, before 
his regrettable illness wasan answer to a supplemen- 
tary question out by Sir W. Essex. The member for 
Stafford asked, ‘‘ Is the right hon. gentleman taking 
any steps to pool the whole of the wagons in the 
United Kingdom under one committee or authority ? ”’ 
To which Mr. Runciman replied, “No, sir? After 
looking very carefully into the subject I came to the 
conclusion that there would be no saving or increased 
efficiency by pooling privately-owned wagons.” 
This is a subject that was dealt with very fully in 
THE ENGINEER of June 9th. We there pointed out 
that the privately-owned wagon has been in existence 
since the beginning of railways, and that it ante- 
dates in history the railway-owned wagon. Its use 
has been legalised, and it is welcomed by the railway 
companies, who, at their own request, are exempted 
from providing their own wagons for certain traffic, 
and with regard to this point, it is of interest to note 
that quite recently the companies gave notice that 
they had added other items to the list for which 
the trader must provide his own wagons. Traders’ 
wagons are usually used solely for coal, and con- 
sequently have to make their return journey to the 
pit empty. There is not, therefore, the same gain 
to be obtained by pooling these wagons that there 
is from such a pooling of railway-owned wagons 
as is in force between eleven of the companies. But 
as we remarked in an article of June 9th, it has been 
stated that there is a possibility of reducing the 
goods shunting by 50 per cent., and if that be so 
Mr. Runciman must be wrong in his statement as to 
there being no saving possible. We have reason to 
believe that the conclusions come to by the Board 
of Trade was that the subject bristled so with diffi- 
culties that it would be better to adopt the railway 
wagon pooling scheme—with its undoubted benefits— 
as being the easier to accomplish. In deciding to do 
nothing with the traders’ wagon the Board of Trade 
is, we believe, going against the advice of certain 
railway authorities of standing. 


Charing Cross Bridge. 


Durine the month the Bill of the South- 
Eastern and London, Chatham and Dover Railway 
Companies embodying proposals for the strengthening 
of Charing Cross Bridge was under consideration 
in Parliament. Though the final decision regarding 
the Bill was only come to on July 3rd, the whol> 
question may be regarded as belonging to the month 
of June, since it was during that period that public 
attention was specially directed towards it. We 
dealt in our last issue with the Railway Companies’ 
scheme in outline, and we refer to it in greater detail 
in another column to-day. It. is not necessary, 
therefore, to do more here than to say that admitted] y 
the bridge is not strong enough to be worked to its 
full capacity with the heavy locomotives of the 
present day ; that it was proposed to strengthen it by 
piers between the existing columns, and by cantilevers. 
The idea has been opposed by two parties especially. 
One of these was the Gas Company, the colliers of 
which bring coal up the Thames; the other the 
supporters of a wide-reaching scheme of improve- 
ments by which the Charing Cross Terminus would 
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bridge destroyed and its place taken by a wide structure 
for the use of pedestrians and road traffic only, 
and several new roads and other works constructed. 
By reason of its very magnitude such a scheme— 
if we may judge by others of similar kinds but of 
less pretensions, on which many years have been 
spent, and which are not even yet completed—would 
take a long time—perhaps a quarter of a century- 
to carry out. It would certainly be many years 
before a new station to replace Charing Cross could 
be built, and, therefore, before the present bridge 
could be removed. Yet the Companies’ proposals 
for strengthening the entire structure so that it could 
be more fully used in the meanwhile have been 
rejected, the motion for the second reading of the 
Bill embodying them having been thrown out by th 
House of Commons on Monday last. It is difficult, 
having regard not only to the actual debate which pre- 
ceded the division, but to the fact that the scheme had 
the good will of the Board of Trade, to understand 
why the Bill was not passed. What was suggested 
by the Railway Companies was only a temporary 
measure ; it would have rendered the bridge much 
more efficient ; it would have made it considerably 
less unsightly ; it would, practically, have had no 
effect at all on navigation, and could not have 
interfered in any way with the greater scheme. 


Excess Profits Tax. 


Many months ago the directors of con- 
trolled establishments entered into an agreement 
with the Ministry of Munitions about the profits 
they were to make out of the production of war 
material. Trades unions were then agitating for 
higher wages, and one of their contentions was that 
manufacturers would pay enormous dividends. In 
order, as the Government has admitted; to satisfy 
them it was decided to limit profits and the amount 
that controlled manufacturers could make was 
limited to 20 per cent. more than they had made in 
pre-war times. This was very heavy taxation, but 
the directors agreed with a good grace, believing that 
that was the end of the matter, and that they would 
not be taxed further. It came, then, as a bombshell 
amongst them when, two or three months ago, 
the Chancellor of the Exchequer announced that 
he, too, was going to tax them, and sent out forms 
for them to fill up. To go into the intricacies of 
the matter is impossible in these notes, but it was 
explained as simply and clearly as possible in a 
leading article in our last issue. The result is that 
many firms find that, despite all their efforts, all 
their anxiety, all the extra wear and tear on 
machinery, and so on, they will actually be very little 
better off than they were under the conditions of 
ordinary peaceful business, and in the meantime 
have lost trade connections that it will be very 
difficult to re-establish. There was naturally a 
protest, and an amendment was brought forward 
in the debate upon the Finance Bill on 26th of the 
month, but the Government had issued a strong 
whip to its supporters, and the amendment was lost— 
for the time being. A deputation of seventy 
members of the House has, however, taken the matter 
up, and it is hoped that some modification of an 
action which is undoubtedly unfair may be effected 
at the report stage of the Bill. 


New Rapid Filtration Plant. 


A NEw rapid filtration plant was formally 
put into service towards the end of the month. It 
was an installation of Paterson filters which the 
Irvine and District Water Board has erected at 
Greathead, near Kilwinning, which is designed to deal 
with no Jess than 5,500,000 gallons in the twenty- 
four hours. There are, in all, ten open gravity 
filtering units each measuring 24ft. by 12ft., and 
having therefore a combined filtering area of 
2880 square feet. The Water Board is making con- 
siderable extensions to its water storage capacity, 
and has recently had very large emergency demands 
for supplies. The water at its disposal is obtained 
from moorland. It is very soft, and ‘it contains 
varying proportions of organic matter in suspension. 
It is stained brown with peat, and chemical treatment 
was necessary in order to remove this stain. The 
reagent employed for this purpose is sulphate of 
alumina, and there is provision also for the addition 
of small quantities of lime to restore the initial 
temporary hardness lost during the treatment, and 
also to counteract any tendency towards plumbo- 
solvency, which is a not infrequent attribute of 
moorland waters. A feature of the plant is a turbine 
through which all the water to be treated is passed, 
and which provides all the power necessary for 
working the chemical and lime mixers and the air 
compressors, as well as for driving a dynamo used for 
charging a storage battery for electric lighting. 





DRIFT IN ARTILLERY FIRE. 
By Sir GEORGE GREENHILL. 

Drirt is the name given to a curious effect observed 
in the curved fire from a rifled gun. It came as a 
surprise to the old gunner on the introduction of 
rifled artillery, as the effect did not make itself 
appreciable with the rifle bullet, although it must 
be present, but only to a slight extent. The effect 
is to make the shell deviate or drift gradually to the 
right of the vertical plane of fire, with the rifling on a 
right-handed screw, as in our artillery. With the 
left-handed screw usual in foreign artillery the drift 
is the other way, to the left. And as the pull of the 
trigger with the right hand has a tendency to make 
the rifle barrel swerve to the right, it was considered 
preferable to give our rifle a left-handed screw, for 
the drift to counteract the pull to the right. 

In early rifled ordnance of the Armstrong gun it 
was found that drift could be corrected for the most 
part by inclining the slot in which the tangent scale 
moves at a small angle to the vertical, say, about 
3 deg. to the left. The outstanding correction can 
then be made by a fine adjustment of the deflection 
scale of the back sight. 

Underlying this use of the constant inclination 
of the tangent scale is the theory that the drift, in 
yards from the vertical plane of fire, is proportional 
to the range, and also to the tangent elevation ; and 
the theory is not far out for moderate range and 
elevation, but will not work so well in high-angle 
howitzer fire, where a deflection of as much as 5 deg. 
or 6 deg. on the back sight leaf is required to correct 
the drift. 

The vertical plane of fire is the one passing through 
the axis of the gun; but the trajectory of the shell 
in the air is found to lie in a plane inclined to the 
vertical at this angle assumed constant of the inclina- 
tion of the tangent scale. The effect is the same, 
then, as if gravity did not act in a vertical line, but 
in lines inclined at the constant angle of deflection, 
so that the shell is acted on continually by a hori- 
zontal force, practically constant, and perpendicular 
to the vertical plane of fire. If we could account for 
this horizontal force on mechanical principles and 
calculate its amount, a Theory of Drift could be 
constructed and the amount predicted, given the 
dimensions of the shell, the angle of elevation, 
muzzle velocity, and spin imparted by the rifling. 
But so far it must be confessed there is no theory 
before us of general acceptation, and the problem is 
deserving of attention by the cultivator of dynamics. 

All that we can do is to take the results of observa- 
tion and assign the forces at work required in the 
movement. 

When an elongated body is discharged axially 
through the air, an arrow, rocket, bullet, shell from 
from a rified gun, the axis is seen to follow the tangent 
of the trajectory for a considerable distance, as far 
as the eye can judge. At the same time the axis 
is making small gyrations, but these are invisible 
unless the shell is unsteady. The axis does not 
remain parallel to itself, as shown in some erroneous 
diagrams. This would only be the case in a vacuum. 
The effect of the surrounding air medium must be 
taken into account in its influence on the subsequent 
motion ; partly by frictional drag tending to straighten 
up the axial motion and partly by the capsizing 
effect of the inertia of displacement, a tendency to 
set the motion broadside, to be corrected gyroscopi- 
eally by giving the body a spin about its axis. The 
calculation of the theoretical amount of spin has 
been given already in THE ENGINEER, 1907, and need 
not be resumed here. 

Granting, then, that enough spin has been imparted 
for axial stability of advance in the air medium, and 
that frictional drag causes the axis apparently to 
follow the trajectory, while really performing gyra- 
tions round it, the problem of drift is to account 
for the sidelong force which deviates the motion out 
of a vertical plane. If the shell is to follow its nose, 
and the drift is to the right, the nose must keep 
pointing to the right, and :ome cause must be at 
work to make it do so. 

At this stage some dynamical theory must be pre- 
supposed, condensed in the Law of Motion :—‘* The 


sf linear 4 
\ angular | 


vector o momentum has a velocity equal 


{ force. ),, 
\ couple f 

We assume, with Poinsot, that the angular momen- 
tum of the shell is at any instant concentrated in its 
axial velocity of rotation, any other rotation ngbei 
imperceptible by comparison; so that the angular 
motion of the nose of the shell is due to a couple, 
with axis drawn to the right of the vertical plane of 
motion. This couple can arise from the inertia of 
the medium, tending to set the axis broadside to the 
motion, requiring the nose of the shell to be on the 
average slightly above the tangent of the trajectory, 
and this is observable on close scrutiny. 

At first sight, then, the axis of the shell follows 
the tangent of the trajectory ; but looking closer the 
point is seen slightly above and tothe right. If these 
angles of deviation could be assigned, some progress 
could be made with a theoretical explanation, and 
here is where we are looking for guidance, in spite of 
the mass of analysis poured out by de Sparre, 
Zabudski, and other foreign artillerists. With 


to the vector of impressed 





the point of the shell above the tangent of the trajec- 
tory, the broadside couple arising out of the inertia of 
the air medium is the cause of the point turning to 
the right. Conversely, with the point to the right of 
the plane motion the broadside couple has its axis 
drawn downwards, and this couple is the cause of 
the point turning down into the tangent of the 
trajectory. The friction of the air damps out the 
gyrations and keeps them invisible. 

After passing the vertex of the trajectory the 
tangent turns down more rapidly, and reaches a 
point of maximum angular velocity in the plane of 
the trajectory. In high-angle fire the tangent may 
be turning at this point so rapidly that the axis of 
the shell cannot follow it up. The shell then breaks 
into gyrations becoming larger and larger, side- 
slipping and skidding in the air; the stability of 
motion is lost, and the shell strikes the ground broad- 
side or even with the base. The effect is remarkable 
in a comparison of direct and high-angle fire from a 
howitzer. According to General Rohne, quoted in 
the Journal of the Royal Artillery, January, 1916, 
the shooting of a howitzer is wild at 45 deg., and a 
few degrees above and below. At a higher angle the 
shooting should be undertaken from 50 deg. upward. 
At. 65 deg. some of the shells fall base first, while 
at 75 deg. they all strike base first, giving very 
irregular shooting. At 90 deg. the shell would fly 
up vertically and drop down on its base. The prac- 
tical limits. for high-angle fire are then assigned 
between 50 deg. and 65 deg. of elevation. With 
these high angles the drift is considerable. General 
Rohne reckons that it grows as the time of flight, 
a good practice working formula. Accuracy is lost, 
but penetration is increased, compared with direct 
fire. 

It is not surprising that drift escaped the notice 
of the rifle shot, being so small at the small elevation 
he employs. To test its existence an experiment was 
devised by Mr. Rigby, where two barrels were laid 
parallel, rifled with a right and left-handed twist. 
At 1000 yards he found the points of mean impact 
shifted sideways 15in. farther apart than the barrels, 
showing a drift of 74in. at this range, much less than 
the radius of the probable 50 per cent. circle. 

‘** Up like a rocket and down like the stick ”’ of the 
old proverb should be taken to describe the harmless 
descent of the stick, fluttering down sideways. But 
sometimes the rocket case is not blown off, and then 
the stick will come down axially with dangerous 
effect, like an arrow from the longbow of the old 
English archer. The frictional drag on the long 
stick maintains the axial motion, in spite of the 
hydro-dynamical inertia tendency to set the motion 
broadside, as with a steamer or airship requiring 
perpetual attention at the helm. 

A simple experiment can be devised for showing 
off drift, using a gyroscopic fly-wheel mounted on 
the platform of a pendulum, with bifilar or trifilar 
suspension. So long as the threads hang parallel 
the platform swings parallel to itself horizontal, and 
no swerve takes place. But with the threads drawn 
apart at the upper end, the platform is tilted during 
the oscillation, and the gyroscopic effect of a change 
of direction of the axle of the fly-wheel is seen in a 
swerve of the axle, one way and the other, visible 
to the audience and capable of measurement and 
adjustment. Here the concavity of the motion can 
be made upward or downward, and so the direction 
reversed of the drift of the axle. In this experiment 
a calculation can be made, leastways when the 
oscillation is restricted to be small. But with the 
shell in the air the axis preserves its freedom of motion, 
and analytically the analogy breaks down. We are 
still unable to explain the origin of the transverse 
deflecting force. 

An effect similar to drift has long been observed 
in the motion of a ball in the air, a tennis or golf 
ball and a round shot. ‘The old gunner was prepared 
to match his smooth-bore round shot with the 
elongated rifled shell up to 600 yards. After that the 
round shot went wild. So, too, a rifle bullet is 
accurate up to 1000 or 1100 yards, beyond which 
accuracy is lost. The reason has been discussed by 
Benjamin Robins, and explained by the rotation 
acquired by the cannon ball or spherical bullet in 
rubbing against the bore. A vortex is formed round 
the ball and carried forward with it, and the velocity 
difference on the two sides of the vortex will cause a 
pressure difference on the ball, causing the deflection. 
If a golf ball is sliced the velocity past the ball is 
greater above than below, and the pressure is. less, 
causing the ball to rise and soar ; conversely, if the 
ball is topped. The sidelong swerve is remarkable, 
too, in the hands of a skilful tennis player ; but here 
the drift is found to be in the opposite direction to 
artillery drift. 

A question has been asked whether the influence of 
the rotation of the earth in adding to the drift deflec- 
tion can be detected in long-range fire, such as 
carried out in recent naval engagements. We know 
that this influence has been utilised in the gyro- 
compass for steering the courses. The theory is the 
same as for the Foucault pendulum. If a plumb 
bob is set swinging in the direction of a rising star 
it will continue to follow the star for some time, and 
leave a fixed point in the distant horizon ; that is the 
angular velocity of the vertical plane of the pendulum 
oscillation is the change in azimuth of the rising 
star, 15 deg. sin. lat., horary motion, or } sin, lat. 
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minutes of angle in one second of time. So, also, if 
a shot is fired in the direction of a rising star the 
vertical plane of motion will follow the star, and if 
the time of flight is ¢ seconds the shot will drop 
below the star, but over the ground the line of motion 
will be deflected } ¢ sin. lat. minutes, requiring these 
minutes of correction on the deflection leaf of the 
back sight. Speaking strictly, these seconds should 
be reckoned in sidereal time, so that in shooting the 
moon when rising a conversion must be made for 
the lunar time. Firing twenty miles across the 
Channel, with a time of flight of 100 seconds, the 
deviation of decimal rotation would be about 20 
minutes, and amount to nearly 200 yards. 

The rotation of the earth would have its influence 
on bomb dropping, and the question is whether it 
would be perceptible and could be disentangled from 
wind and other effects. According to the calculations 
of General Rohne, a bomb dropped from a height of 


2000 m. in Northern Europe will de deflected from 
1.3 m. to 2.6 m. to the east, according as it is elon- 
gated, torpedo-shaped or spherical. 








THE ELECTRIFICATION OF ISOLATED 
PACTORIES. 
No. XV.° 
THE Braidwater Spinning Company’s electrically- 
operated mill at Ballymena is of particular interest as 
an example of the conversion of an old steam engine- 


driven textile mill into a modern electrically-driven | 


one having its own generating plant. In this mill 
the manufacture of flax yarns for use in the linen 
weaving industry is carried out. The original plant 
consisted of a horizontal cross-compound engine, Fig. 








* No. XIV. appeared June 23rd. 
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97, driving the preparation shed through the medium 
of spur gearing and ropes, and a two-crank compound 
beam engine operating the four-storey spinning mill 
by means of a vertical shaft and bevel gears. 

In 1908 it was decided to electrify the complete 
mill, and the contract for the work was awarded to 
the British Thomson-Houston Company, of Rugby. 
Having regard to the possibility of future extensions, 
it was deemed expedient to put in a generating plant 
of ample capacity, and a 750-kilowatt Curtis turbo- 
alternator was ordered. Moreover, with a view to 
making the plant thoroughly up to date an entirely 
new range of modern boilers, economisers, and super- 
heaters was purchased. A new power station was 
also built for the turbo-alternator and switchgear. 
A general view of the mill is given in Fig. 93 above. 
In the foreground is the new chimney stack, 
erected at one end of the boiler-house, and a portion 
of the new power-house is to be seen between this 
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chimney and the mill proper. The four-storey 
building to be seen in the background of this illustra- 
tion is the main spinning mill. Fig. 94 shows the 
interior of the power-house, with the main turbo- 
alternator in the foreground, and behind this is a 
small engine-driven alternator, which is used for 
week-end work and pilot lighting. Each of the 
generators is fitted with a direct-coupled exciter. 
On the left of this illustration is the main switch- 
board, comprising main generator and exciting panels, 
pilot generator and exciter panels and feeder panels 
for eight motor feeder circuits. Each feeder panel 
is equipped with a triple-pole oil switch with overload 
trips and a polyphase indicating wattmeter showing 
the power outputs at any moment. 

Whenever possible the change over from mechanical 
electric driving was effected by speeding up the 
existing line shafts in the various rooms and coupling 
the motors directly to them. In some cases this 
method of driving was impracticable, and some form 
of speed-reducing gear had to be employed between 
the motor and driven shaft. 

Fig. 103 on page 12 shows two 17 horse-power 
squirrel-cage motors driving an outlying eombing and 
preparing room respectively, each motor being 
coupled to the driven shaft through the medium of a 
single set of double reduction gearing, giving a speed 
reduction of 9 to 1. The method of mounting these 
motors and their starting gear is clearly shown. 
The main hackling room is shown in Fig. 95. This 
is driven by a motor exactly similar to those shown 
in Fig. 103 on page 12; part of the cradle on which 
the motor is mounted being visible on the top right- 
hand corner of the illustration. Fig. 96 shows the 


main preparation shed containing the drawing and 
This shed is driven by the 110 horse- 


roving frames. 


THE ROYAL AGRICULTURAL SHOW AT 
MANCHESTER. 
No. ITI.* 


In spite of the adverse weather conditions on the 
two most popular days the Royal Show was attended 
by over 149,000 paying visitors in addition to the 
members of the society, a total that must be con- 
sidered very satisfactory under the existing con- 
ditions. At Nottingham last year the total of paying 
visitors fell short of this number by 45,000. It is 
quite safe to say that given fine weather throughout 
the show period the previous record gate of 217,000 
at Manchester in 1897 would have been in danger of 
eclipse. 

The restrictions placed on the exhibition of internal 
combustion engines by the Ministry of Munitions 
detracted very greatly from the attractions of the 
implement section, and several firms which had 
booked space for exhibits of this class had to be 
content with photographic representation. Amongst 
these firms was the Worthington Pump Company, 
Limited, Kingsway, London, W.C., of whose photo- 
graphs special mention should be made of illustrations 
of oil engines for farm service from 1} to 15 brake 
horse-power, fitted with throttle governor for 
economical operation on paraffin after starting on 
petrol. The Worthington Company is putting these 
engines on the market to compete with the cheaper 
class of motors from America which find a market 
in this country and in the Colonies. The 20 brake 
horse-power oil tractor for ploughing and cultivation 
is another machine which comes under the same 
category. A vacuum pumping engine coupled to a 
|drum pump is specially designed for dairy work, 
‘such as mechanical milking. The makers claim that 











Fig. 99—SPINNING ROOM 


power slip-ring induction motor shown in Fig. 100. 
In the foreground is shown the old engine which 


originally operated this shed, and it will be seen that | 


in comparison with this old engine the motor occupies 
very little space. The motor is erected on the masonry 
foundation which originally supported the second 
motion shaft from the engine, and drives this shaft 
through a single reduction helical gear. The original 
subsidiary drives from this shaft to the other shafts 
in the shed have been left intact. Fig. 100 on page 
12 shows a similar 110 horse-power motor and gear 
fixed in a corner of the old beam engine house, and 
it drives the main line shaft in the ground-floor card- 
room of the main spinning mill, a general view of this 
rcom being shown in Fig. 98. The spinning rooms, 
one of which is shown in Fig. 99, are driven by 
motors ranging from 130 to 160 horse-power, and 
are directly coupled to the line shaft in each room 
and run at a speed of 485 revolutions per minute. 
Fig. 102 on page 12 shows an 11 horse-power squirrel- 
cage motor driving the line shaft of the reeling room 
on the top floor of the spinning mill by means of 
ropes. A preparing room which was added after 
the completion of the original electrification scheme 
is driven by means of the 35 horse-power squirrel- 
cage motor shown in Fig. 101 on page 12. The 
change over from steam to electric driving was com- 
pleted in 1909, and the entire equipment has operated 
satisfactorily ever since. 








AccOoRDING to a report by the United States Consul 
at Ceiba, the tree known as la ceiba is one of the domin- 
ating features of the landscape in the Ceiba district of 
Honduras. It rises to a height of 70ft. or 80ft. before 
branching, and then a broad top spreads out like a huge 
umbrella. The trees are commonly 6ft. or more in dia- 
meter, but the wood is soft and not considered valuable 
for lumber. It is white, and many persons think it would 
be valuable for paper pulp. 
which is used to some extent for stuffing cushions. 


The tree bears a silky cotton, 


| this pump is unique in-so-much as it is arranged with 
| blades operating with a rotary motion instead of the 
usual displacement type of pump commonly used 
| for this purpose. The pump is very simple to operate. 
| Other photographs shown represented a 2} brake 
| horse-power oil engine driving a single throw pump 
| suitable for water service for spraying hops and fruit. 
It has a capacity of 900 gallons per hour against a 
| total head of 200ft. A 1} brake horse-power oil 
| engine combined with a 6}in. by 3in. trench pump for 
drainage water, sewage liquid manure with a capacity 
| of 800 gallons per hour against a head of 50ft. has been 
|extensively adopted by the War Department for 
| trench drainage work. 
| Prominent amongst the firms which had not been 
|suppressed entirely are Marshall, Sons and Co., 


| Limited, Gainsborough, who exhibited a steam traction 
engine, a portable steam engine and two thrashing 
|machines. The 7 nominal horse-power traction 
}engine is of the single-cylinder type and deve- 
lops 24 brake horse-power at 160 revolutions 
| per minute for belt driving. It is capable of hauling 
| a gross load of 18 tons on average roads and is provided 
| with two speed gears, for two and four miles per 
|hour. A feature of the locomotive type boiler is the 
anti-incrustation crown-plate of the fire-box. This 
is corrugated diagonally, the corrugations making 
the crown strong enough to withstand the full working 
pressure of 150 lb. per square inch without employing 
| roof girders and stay bolts. It also leaves the crown- 
| plate easy of access for cleaning and inspection, 
| while increased heating surface is provided. The 
|engine motion work is designed to give facility for 
|supervision and attendance, and the cylinder is 
| steam-jacketed, the liner being cast separately and 
| pressed into the main casting. The piston has iron 
| spring rings, the crosshead adjustable slippers sliding 
|in a circular bored guide and the bearings are adjust- 


od No. II. appeared June 30th. 





able, with ample provision for lubrication. The 
reversing gear is of the Stephenson link motion 
pattern and there is a high-speed governor acting on 
an equilibrium throttle valve. The transmission is 
on the four-shaft principle, the first motion gearing 
being placed between the bearings. The changing 
of gears is effected by a clutch and lever, and simul- 
taneous engagement of both gears is impossible. 
The first intermediate shaft carrying the sliding 
pinions is square, thus avoiding keys and feathers. 
The compensating gear carried on the hind axle is 
of the four-pinion type and automatic, relieving the 
main axle and hind wheels of stresses. There is 
provided an emergency locking gear for use when 
ascending a steep gradient or travelling over rough 
ground. The road wheels are very strong and built 
up of steel hoops of rolled T-section, and the main 
axle-boxes are of cast steel lined with white metal. 
The front axle has a swivel and socket joint to allow 
for uneven road surfaces. The feed supply is main- 
tained by a plunger pump, and an automatic water 
lifter is provided for filling the tender tank. One 
of the thrashing machines shown by this firm has a 
conveyor feeder consisting of a strong wooden casing 
with bearings carrying two lateral shafts. Each 
shaft carries three pulleys, over which run three 
leather belts, and attached to the belts is a continuous 
band of canvas carrying a series of transverse rake 
heads. The conveyor is driven by means of a pulley 
and crossed belt driven from the back shaker crank 
of the thrashing machine. In the rear end of the 
feeder and over the thrashing drum there is a mild 
steel kicker bar fitted with tines, the latter being 
adjustable so that clearance of the tine ends can be 
varied. The kicker bar is worked by connecting-rods 
and a dise crank combined with a pulley on the back- 
end driving shaft, and this arrangement imparts an 
oscillating action to the kicker bar. A quadrant is 
provided so that the forward or backward throw of 
the tines can be adjusted to suit the size of sheaves 
or the nature of separation required. At the outer 
end of the conveyor a device is provided in the 
adjustable bearings so that the correct tension can 
be given to the three belts carrying the canvas band. 
At the back of the feeder there is a full-width door 
which can be readily removed, either to give access 
to the thrashing drum or to permit loose stuff, 
beans, rakings, &c., to be fed direct into the machine 
if so desired. A plate is arranged under this door to 
prevent small stuff getting behind the concave of 
the thrashing.drum. A canvas grain screen hangs 
in front of the kicker bar to prevent grain being thrown 
out and wasted, and a box guard is supplied to fit 
over the driving pulley. The conveyor can be 
readily raised so that the attendant can lubricate 
interior machine parts'situated immediately under 
the self-feeder. The sheaves, after the bands are 
cut, can be thrown on to the conveyor, which carries 
them up to the tines. The oscillation of the tines 
opens out the straw and thus enables the thrashing 
drum to be continuously and equally fed. This con- 
veyor feeder is simple and effective and specially 
recommended for use in the United Kingdom. 

John Fowler and Co., Limited, Leeds, had a some- 
what smaller display than usual. Their exhibits 
comprised a steam ploughing cable engine, an anti- 
balance plough, a motor plough, steam road loco- 
motive, and an oil tractor. Our readers are already 
familiar with these exhibits, but a few words regarding 
the compound superheating ploughing engine will 
not be out of place. Fowlers have been successful 
in proving that by their system a great increase of 
power is obtainable without materially increasing 
the weight of the engine. The steam is superheated 
by the waste gases up to a temperature of 608 deg. 
Fah., and the cylinders, valves and pistons are 
designed to suit this high temperature. The makers 
claim that by the adoption of the smoke-box super- 
heater a saving in water of from 20 to 25 per cent. 
and of coal up to 20 per cent. is effected. To keep 
the superheater clean steam jets are placed among 
the tubes, and can be brought into use from the foot - 
plate without opening the smoke-box door, thus 
enabling the tubes to be cleansed while the engine is 
in operation. Both the boiler and superheater 
tubes are easily accessible for renewals, &c. 

The oil tractor, which we have previously described, 
has been specially designed for road haulage. It has 
four horizontal cylinders cast in pairs and working 
opposite to each other to ensure perfect balancing. 
The 50 horse-power engine is mounted on a frame 
constructed of mild steel plates riveted together 
like a locomotive boiler, the barrel forming a fuel 
tank and the side plates being extended to take 
the engine. The gearing is carried in the space 
usually occupied by the fire-box in the steam engine 
and is thus protected from dust. From the engine 
the power is transmitted to the road wheels through 
a friction clutch, the gearing and the change speed 
pinions being worked by a lever from the footplate 
and the final drive being taken through differential 
gearing to rings of gear with internal teeth secured 
to the rims of the wheels. 

Other exhibitors of traction engines were William 
Foster and Co., Limited, Lincoln ; J. and H. McLaren, 
Leeds; Aveling and Porter, Limited, Rochester ; 
Clayton and Shuttleworth, Limited, Lincoln. Beyond 
direct haulage ploughs, McLaren’s sole exhibit, 
owing to pressure of war work, was a 50 effective 
horse-power compound ploughing and road engine. 
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This engine has a superheater, feed heater, forced 
lubrication, three road speeds and differential gear 
on the third shaft. It is fitted with a high-pressure 
balanced slide valve and works at 200 lb. pressure 
persquareinch. Incase of need the superheater can be 
cut out and the engine worked on saturated steam. 

Mann’s Patent Steam Cart and Wagon Co., Limited, 
Leeds, was only permitted to exhibit a light steam 
agricultural tractor which will puil a four-furrow 
plough, or haul two self-binders or loads of 5 to 6 tons 
on the road. It is also suitable for driving stationary 
machinery, such as thrashing machine, a governor 
being provided on the engine to fit it for this purpose. 
In order to distribute the weight of the engine as 
far as possible the road wheels are very wide and 
the rear wheels do not run in the same tracks as the 
steering wheels. A large tank is provided, to hold 
enough water for a half-day’s ploughing, and the 
machine requires about | cwt. of coal per acre. The 
exhibit of the Daimler Company, Limited, Coventry, 
was restricted to an agricultural tractor fitted with 
a four-cylinder sleeve valve engine 110 mm. bore 
and 150 mm. stroke. This tractor is fitted with 
two-speed gears and a reverse gear. The front 
wheels are 3ft. 9in. diameter and Tin. to 9in. wide, 
and the rear wheels 6ft. diameter and 15in. to 18in. 
wide. With this machine an effective draw-bar 
pull of 4000 Ib. is obtained under ordinary con- 
ditions. Of motor tractors there were also exhibits 
by Ivel Agricultural Motors, Limited ; Cyrus Robin- 
son and Co., Queen Anne’s-chambers, London, 8.W. ; 
the Omnitractor Syndicate, Limited, Great St. Helens, 
London, E.C., which we dealt with on June 23rd ; 
the International Harvester Co., of Great Britain, 
Limited, 80, Finsbury-pavement, London, E.C. ; 
and the Overtime Farm Tractor Co., Minories, 
London, E.C. 

In view of the shortage of labour for agricultural 
and dairy purposes more attention than usual was 
paid to the exhibits of milking machinery, of which 
there were several types at the Manchester show. 
Amongst the exhibitors of this class of appliance were : 
—The Dairy Supply Company, Limited, London ; 
Vaccar, Limited, Southwark-street, London ; J. and R. 
Wallace, Castle Douglas ; the Gane Milking Machine 
Co., Limited, Upper Frederick-street, Liverpool ; and 
the Hinman Milking Machine Co., Minories, London, 
E.C. This was, we believe, the first occasion on which 
the Hinman machine has been on view at a Royal 
Show. It is claimed to be the only apparatus of the 
kind in which the action of the calf is closely copied, 
a short suction and quick release being made forty- 
five times per minute. With the Hinman plant 
long ranges of piping are dispensed with. Instead a 
wooden drive rod runs the length of the shippon 
over the cows’ heads. This rod is caused to recipro- 
cate by means of wooden connecting-rod driven 
by a crank shaft to which is keyed a pulley, which 
is driven from the end of the building by a small 
petrol engine. This rod, moving backwards and 
forwards, operates a simple single plunger pump 
placed over each animal, and this in turn creates a 
vacuum in the closed pail to which the teat pipe is 
connected. The firm also makes a portable milking 
set designed on similar lines but without the overhead 
drive rod. 

Although not of special interest to engineers the 
stand of Mr. W. Paulgrave Ellmore, Leicester, is 
worthy of mention. It was devoted to the growth, 
cultivation and manipulation of willows for the manu- 
facture of baskets and furniture—the production of 
which has in the past been largely in the hands of 
foreigners. The number of varieties of willow shown 
came somewhat as a surprise. In view of the scope 
which exists for the development of this industry the 
method of peeling or stripping willows shown is no 
doubt capable of improvement, and we believe that 
machinery for this purpose has been in use for some 
time in Austria. After the war British engineers 
will find in this connection room to exercise their 
ingenuity, for there would appear to be considerable 
scope for a machine which will effectually and expe- 
ditiously perform the above operations. 








THE ELECTRO-THERMIC SMELTING OF IRON 
ORES IN SCANDINAVIA. 

THe Canadian Department of Mines has recently 
published an interesting report* on the “‘ Electro- 
thermic Smelting of Iron Ores in Sweden,” which 
has been made by Dr. Alfred Stansfield as the result 
of a special journey made to Sweden during June 
and July 1914. 

The report deals first of all with the results obtained 
with the “ Elektrometall”’’ furnace and then with 
furnaces of the “ Helfenstein’’ and Tinfos types. 
In the first type of furnace it is explained that ‘‘ the 
ore is preheated and partially reduced in a shaft 
before it reaches the smelting chamber, the heating 
of the ore in the shaft and the chemical reduction of 
the iron in the ore being materially assisted by the 
circulation of the furnace gases, which is characteristic 
of this furnace.’’ In the other furnaces there is no 
provision for preheating the ore, the main object in 
the design being to obtain a large and substantial 
furnace for smelting iron ores by electrical heat 

THE ELEKTROMETALL FURNACE. 
The ‘ Elektrometall” furnace in its most recent 





* Ottawa: The Government Printing Bureau. No. 344. ~ 





form has a circular crucible provided with one tapping 
hole, from which both the slag and metal are with- 
drawn, the metal and the slag being separated by a 
dam as they flow out, the former being cast into pigs 
or taken in a ladle to the Bessemer converter or open- 
hearth furnace. The crucible is lined with fire-brick 
like an ordinary blast-furnace, and not as in the earlier 
forms of this furnace with magnesite. The chimney 
or stack of the furnace is constructed in a steel shell, 
and it is supported on steel beams independently 
of the crucible. The shaft is reduced to a neck, where 
it enters the crucible, so as to leave a free space for the 
introduction of the electrodes, and the tendency is, 
it is explained, to increase the width of this neck, 
particularly when powdery ores are being treated 
so as to leave a freer course for the passage of the 
gases up the shaft. The arch of the crucible, which 
is constructed of fire-clay bricks—not of magnesite 
or silica bricks—is cooled below by the introduction 
of cooled gases from the top of the furnace. It is 
also cooled on its upper surface by cold air from a 
number of pipes. The electrodes are circular and 
about 600mm. (nearly 2ft.) in diameter, and from 
4ft: to 5ft. long. They can be attached end to end 
by moulded carbon nipples, which are screwed into 
threaded holes in their ends. The electrode holders 
consist of two inclined guides, between which the 
e.ectrodes lie, supported by guide rollers. At the 
bottom of these guides is a water-cooled collar built 
into the furnace arch. The collar is supported from 
above, so that it does not press on the arch, and is 
packed around the electrode with asbestos in order 
to prevent the gases escaping from the furnace. 
Above the collar comes a water-cooled contact ring, 
which consists of a number of meta! blocks forming a 
flexible collar which can be tightened round the 
electrode. Each of these b:ocks is connected to one 
of the copper bus-bars by means of flexible cable. 
Above the contact ring, which is close above the 
furnace arch, is a clamping ring for feeding the 
electrodes. This ring grips the electrode and can be 
made to move up or down the guides by a pair of 
long screws. The two screws are operated frcm above 
by a ratchet, and they are connected together by 
gearing so that they must turn at the same time. 
As a rule, the electrodes do not require to be moved 
more often than once in two or three days. 
ELECTRODES AND THE SUPPLY OF CURRENT. 
The larger furnaces have six electrodes, which are 
supplied with three-phase current from three trans- 
formers. Each transformer is connected to two 
diametrically opposite electrodes, so that the electric 
current tends to pass between them instead of between 
adjacent electrodes, as in the earlier forms of this 
furnace. The voltage of each transformer can be 
regulated by means of tappings on the primary 
windings, and a nearly constant power can in this 
way be supplied to each pair of electrodes in spite 
of changes in the electrical resistance between them. 
It will be realised, therefore, that the regulation of 
the power is brought about by alterations to the 
voltage and not by moving the electrodes up and down. 


CIRCULATION OF THE FURNACE GASES. 

A distinctive feature of the furnace is the circula- 
tion of the furnace gases. The gas, which is abstracted 
from the top of the furnace, is first of all passed 
through dust catchers, then through pipes where it 
meets a spray of water, then through a centrifugal 
fan or blower where it again meets a spray of water, 
and finally through a separating chamber where the 
entrained water is removed. The washed gas is 
supplied to six tuyeres entering beneath the furnace 
arch and between two adjacent electrodes. The 
tuyeres cannot be utilised for peep holes, since the 
dirt in the gas would quickly obscure any glass 
windows 

The operation of the furnace depends very largely 
on the circulation of the gases. By increasing the 
circulation the temperature of the shaft is increased, 
the reduction of the ore facilitated, the percentage 
of CO, in the escaping gases raised, and the economy, 
both in electric power and in fuel, improved. The 
electrodes are, however, more quickly consumed as 
they are attacked by the escaping gases. At present, 
apparert'y, the heat in the escaping gases is not 
yet fully utilised in Sweden, but the author remarks 
that it probably will be employed in heating open- 
hearth furnaces and for similar purposes, which will 
represent an important economy in the operation of 
the furnace. 


THE HELFENSTEIN FURNACE. 


The Helfenstein furnace has a large smelting 
chamber, which is usually rectangular in plan. The 
electrodes, which enter the chamber through the 
roof, are arranged vertically. The ore charge is 
fed in through a number of chutes and it is not 
heated beforehand. Indeed, the large shaft or 
chimney, which forms such a feature of the Elektro- 
metall furnace, being as it is much larger than the 
crucible, is entirely omitted, and the gases escape 
through the charging chutes. The omission, however, 
renders it possible to construct a smelting chamber 
in which a large amount of energy can be utilised. 
Dr. Stansfield points out that the economy of electric 
furnaces increases with the amount of power em- 
ployed in them. Hence by building a Helfenstein 
furnace to consume, say, 12,000 horse power, as 





compared with the 4000 horse-power used in the 
Elektrometall furnace, the increased efficiency may 
counterbalance the loss of economy resulting from 
the fact that tho charge is not preheated. Then, 
again, the gases given off by the Helfenstein type of 
furnace are greater in volume and richer in carbon 
monoxide than the gases evolved from the Elektro- 
metall furnace, and will have a greater value for 
heating open-hearth or other furnaces. 


THE TINFOS FURNACE. 


A third furnace, that known as the Tinfos, is then 
described. It consists, as will be seen in the accom- 
panying engraving, of a long rectangular heating 
chamber with two chutes A B leading down into it. 
The roof between these chutes is carried by two 
water-cooled beams C D, which run the whole length 
of the furnace and which are arranged just sufficiently 
far apart to permit of the insertion of the three 
rectangular electrodes EEE. All these three elec- 
trodes are connected to one pole of the supply current. 
The corresponding electrode F lies at the bottom of 
the furnace, and is covered with a bed of rammed 
coke, which forms the working bottom and has been 
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THE TINFOS ELECTRIC SMELTING FURNACE 


found so Mr. Stansfield says, to last very well. 
Three of these furnaces, each consuming 1600 horse- 
power in single-phase current, are in operation in 
Norway 

COMPARISON OF THE THREE FURNACES. 

In discussing these three types of furnace, Mr. 
Stansfield remarks that since the Tinfos furnaces 
consume such a comparatively small amount of power 
and work under such different conditions to the others 
no useful comparison can be drawn between its and 
their efficiencies But in comparing the Elektrometall 
and Helfenstein types he points out that whereas 
in the former difficulty is experienced when using 
very powdery ores owing to the charge in the shaft 
becoming too compact for the passage of the gases, 
this difficulty is far less serious in furnaces of the 
Helfenstein type. Then, again, the Elektrometall 
furnaces all use charcoal as the reducing agent. 
Attempts to use coke have not been very successful. 
Less difficulty is experienced in burning coke in the 
Helfenstein furnace, and coke is regularly used in the 
Tinfos furnaces. 

ELECTRIC SMELTING IN SWEDEN. 

As instancing the rapidity with which the electric 
smelting furnace is taking a hold in Scandinavia, it 
may be pointed out that at the time of Dr. Stansfield’s 
visit—that is to say, in June, 1914—there were five 
furnaces in regular work and ‘‘ at least three more in 
course of construction.” By June of the next year 
—during which period the war had been raging and 
even neutral nations like Sweden and Norway had 
felt its effect—there were, apparently in Sweden 
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alone seven in operation and ten, certainly, under 
construction, while a large furnace in the north of | 
Sweden, which was to consume 25,000 horse-power, 
was to be built immediately, and is perhaps by now 
at work. In Norway there were five furnaces in 
operation. It is probable therefore that there are at | 
least twenty-two or twenty-three electric furnaces 
at work in the two countries smelting iron from the 
ore. 
these furnaces and the companies operating them 
are shown in the following table: 


The situations and capacities in horse-power of | 


| about 52 bushels, or just about 7801lb. The kilo- 
gramme is about 2}1b., so that just over 1 cwt. of 
| Bessemer slag, some 66lb. of apatite and about 
| 15 lb. of electrodes are required. According to Dr. 
| Stansfield the cost of the electrical energy works out 
at 0.16 cents per kilowatt-hour. As the Canadian 
| cent is practically equally to our halfpenny, this 
| means 0.08d. per kilowatt-hour, which would mean 
a total cost for electrical energy of 2245 x 0.08 pence, 
or practically 15s. per metric ton of iron produced. 
| It may be remarked that 0.08d. per kilowatt hour 





. é Continuous | Amount 
Situation. Company operating. Type of furnace. horse-power | smelted per 
ab.orbed. | day, tons. 
Sweden : 
Domnarfvet ...| The Stora Kopparbergs Bergslags A/B___... | 2 Elektrometall ... ... 3000 each 30 each 
29 a “ “4 es ... tl Modified Helfenstein 6000 — 
Séderfors ... ae! .. "3 Elektrometall ... ... 3000 each _ 
Hagfors = | The U ddeholms ‘Aktiebolag = Ba a see eee wee vee] =3400 each =| 20 to 25 each 
” eee see) eee *3 “9 ooo one eee see] 4000 to 5000 we 
Trollhattan ...| The Striimsnas Jernverks A/B «$2 a. et 3000 | 22 
Ljusne__... : — | 1 (?) 3000 = 
Nykroppa... ... _— \*2 (?) 3400 _- 
North Sweden ... — *] (2) 25,000 — 
Norway : 
Notodden ae | Tinfos Jernverk A/S ... tO See ds esl nee es el eee 10 each 
Ulefos... eS | M.Cappelen ... ... Se Oe ee zee acetate REO Sas (!) -- 


* Under construction or or probably not yet in eyeration, 
now believed to be. 





NATURE OF THE ORES SMELTED. 

All the ores smelted in Sweden are high in iron. 
At Domnarfvet phosphoric hematite Skarning ore 
from Grangesberg is employed. It contains 60 per 
cent. of iron, 5 per cent. of silica, 1 per cent. of phos- 
phorus and traces of sulphur. Charcoal and fluxes are 
used and phosphoric pig iron containing the following 
is produced :— 


Silicon 0... 1... ~=0-5 to 1-0 per cent. 
Baers... . 52 4 SO ” 
Phosphorus ... en A ee > 

0 ma eo er 

Carbon . = 3-6 to 3-8 


The manganese was prov ided i‘ means of Bessemer 
slag and the phosphorus was supplied by apatite. 
The iron is converted into steel by the basic Bessemer 
process. 

At Séderfors, where a specially high quality of 
iron has for a long time been made in charcoal blast- 
furnaces from the Dannemora ores, the electric 
furnaces are intended to produce the same special 
quality of iron. 

At Hagfors for making open-hearth iron a mixture 
of the following ores with 10 per cent. of limestone 
is employed :— 

4 per cent. Finnmossen ore 


= Ta ore 
20 & Tuolluvaara ore 
Langban ore 
10 Nordmark ore 
100 


The mixture—without the limestone—contains about 
57 per cent. of iron, 0.03 per cent. sulphur and 0.007 
phosphorus. Pig iron containing 0.5 per cent. silicon, 
0.4 per cent. manganese, 0.015 per cent. phosphorus 
and 0.01 per cent. sulphur is produced. Bessemer 
iron containing 1.0 to 1.2 per cent. silicon, 2.5 to 
3.0 per cent. manganese, 0.018 per cent. phosphorus 
and 0.005 to traces of sulphur is also produced. 
At Trollhattan a usual charge consists of :— 

50 per cent. Tuolluvaara ore 

34 a Lerbergs ore 

16 Bs Lerbergs concentrate 
with 8 per cent. of limestone. The ore mixture with- 
out the limestone contains about 63 per cent. of iron, 
0.01 per cent. of sulphur, and 0.015 per cent. of 
phosphorus. Pig iron, which is intended for steel 
making by the acid open-hearth process, is produced. 
It contains from 0.05 to 1.0 per cent.—usually 
0.30 per cent. of silicon, 0.15 to 0.20 per cent. of 
manganese, 0.005 to 0.015 per cent. of sulphur, and 
0.02 per cent. of phosphorus. 

At Notodden in Norway, where the Tinfos furnace 

is operated, ores are smelted which contain about 


44 per cent. of iron, 0.025 per cent. of sulphur, and | 
from 0.022 to 0.04 per cent. of phosphorus. The | 


coke used contains 1.2 per cent. of sulphur and 
0.02 per cent. of phosphorus. White pig iron made 
from these materials contains about 0.4 per cent. 
silicon, 0.03 per cent. sulphur, and 0.06 per cent. 
phosphorus. Grey pig iron contains 2.0 per cent. 
silicon, 0.02 per cent. sulphur, and 0.065 per cent. 
phosphorus. With a larger proportion of limestone 
the sulphur can be further reduced, the iron con- 
taining 1.0 to 1.5 per cent. silicon, 0.08 per cent. 
phosphorus, and from 0.01 to traces of sulphur. 


COSTS OF WORKING. 


Naturally the question of cost is of very great 
importance. At Domnarfvet each Elektrometall 
furnace requires for the production of one ton of 
Bessemer pig iron from 60 per cent. iron ore, 2245 
kilowatt-hours of electrical energy, 23.6 hectolitres 
of charcoal, os kilos. of Bessemer slag, 30 kilos. of 
apatite and 7 kilos. of electrodes. The hectolitre 
weighs about 15 kilos. (or, say, 33 lb.) when dry, and 
contains about 2.2 heaped bushels, so that the 
quantity consumed per ton of metal produced is 


+ Was not in \ commercial operation when Mr. Stansfield visited it, but 
§ One of these is probably not yet in operation, 


works out at £2 18s. 5d. per horse-power supplied 
continuously for twenty-four hours throughout a 
year of 365 days. The price paid for charcoal was 
16 cents (say, 8d.) for 2.2 heaped bushels, so that 

52 ye 8)¢. (or, 


>? 9 


say, 15s. 9d.) per ton of metal produced. The price 
of apatite is not given, but the electrodes cost 43d. 
per kilogramme, so that the value of the amount 
consumed of these per metric ton of iron produced was 
about 2s. 6d. 

Then, again, at Hagfors, where the whole charge 
including flux contains an average of 52 per cent. of 
iron, 2500 kilowatt-hours of electrical energy, 21 
hectolitres of charcoal, 180 kilos. of limestone and 
6 kilos. of electrodes are required to produce one ton 
of acid open-hearth pig iron. In this case the charcoal 
costs 10d. per hectolitre, the limestone 5s. 7$d. per 
metric ton and the electrodes 4d. per kilogramme. 
Taking electrical energy at the same price as at 
Domnarfvet, i.e., 0.08d. per kilowatt-hour, we arrive 
at the following costs in British figures :— 


the total cost of that material was 


& s. @. 
2500 K.W. hours, at 0-083. per K.W. hour... = 016 8 
21 hectolitres charcoal, at 10d. per hectolitre = 017 6 
180 kilos, limestone, at 5s. 74d. per metricton = say 0 1 0 
6 kilos. electrodes, at 4d. per kilogramme ... = 020 
117 2 


This figure takes no account of the cost of obtaining 
the ore, of labour at the furnace nor of interest or 
depreciation on the original outlay nor of repairs. 
As to what the latter items may amount to, some sort 
of estimate may be formed from the following par- 
ticulars. A three-furnace plant in Sweden costs 
approximately £60,000, each furnace—Elektrometall 
—hbeing of from 3000 to 4000 horse-power capacity. 
Taking a third of this as being roughly the cost of 
one furnace, the figure of £20,000 is arrived at. It is 
unlikely that interest, depreciation and repairs would 
amount to less than 7} per cent., and they would 
probably be a great deal more, since the annual cost 
of upkeep of a 3000 to 4000 horse-power furnace in 
Sweden is put down at £650, but taking them at 
74 per cent. there is an annual sum of £1500 to be 
found. The output of modern type furnaces of 
3000 horse-power may be as high as 30 tons per day, 
and it varies apparently between that figure and 
20 tons. Perhaps a fair average output might be 
taken as being year in and year out 25 tons, with the 
average richness of ore common in Sweden. If we 
take it that the furnace will probably be operating 
for 85 per cent. of the total possible time, the amount 
365 x 85 x 25 

~ 100 : 
or 7756 tons, so that the amount to be debited to each 
ton for interest, depreciation and repairs would be, 
say, 3s. 10d. This, added to the figure of £1 17s. 2d. 
arrived at above, brings the cost of a ton up to £2 |s., 
and to this has still to be added the cost of the ore 
and of the labour at the furnace. Dr. Stansfield says 
that the cost of labour worked out at Trollhattan at 
6s. 8d. per ton per day, but that that was an excep- 
tional figure as the plant was isolated. At Hayfors 
and Domnarfvet it averaged 3s. 4d. per ton per day. 
This is rather more in agreement with a figure obtained 
from another source, i.e., 4s. 2d. per ton. We shall, 
therefore, not be far out if we take the cost of labour 
in Sweden per ton of metal as being, say, 4s., this 
bringing the cost to £2 5s., not including the cost of 
the ore. The cost of the ore delivered at the furnaces 
in Sweden is apparently about 16s. 8d. per ton, so 
that the total cost of manufacture would amount to 
about £3 Is. 8d. per ton of metal produced. 

Again, when the estimates were got out for the 
Trollhattan installation the estimated cost of pro- 
ducing a ton of pig iron from 40 per cent. ore was put 
at} £2 17s. 4d. This was when using coke at 23s. 7d. 


of metal smelted during a year would be 





per ton and power at 3ls. per horse-power year, 
rising to 41s. 4d. at the end of ten years. It appears, 
therefore, as though the average cost of smelting 
a ton of ore in Sweden may be taken at somewhere 
in the neighbourhood of £3, leaving establishment 
charges out of the calculations. 

It should be remembered when considering these 
figures, first of all, that the tons referred to in the 
foregoing are metric tons of 2204 lb.; secondly, that 
the charges for electrical energy per horse-power year 
as made to the iron smelting companies in Scandinavia 
vary from some 30s. to 50s.; thirdly, that no account 
is taken of any sums which may have to be paid in 
royalties for working any of the processes—the latter 
might amount to, say, 4s. per ton—and, fourthly, 
it might be possible with some processes to utilise 
the waste heat from the furnaces in heating open- 
hearth furnaces. Should this be so, then apparently 
the heating power of these gases per ton of metal 
produced would be about equivalent to that of the 
gases obtainable from one-quarter of a ton of coal. 








THE RAILWAY ACCIDENT RETURNS FOR 1915. 


HAVING regard to the fact that the accident returns 
for last year—Cd. 8254—as judged by the number of 
casualties is, owing to the 224 passengers killed in the 
Quintinshill disaster, the worst on record, some more 
attention than usual, even in war time, should be paid 
to them. 

Even when the above 224 are deducted the number 
of passengers killed—-45—in the other accidents is very 
large as it compares with only 6 killed in 1914—of which 
5 lost their lives in the Carr Bridge disaster caused by a 
waterspout—and with an average of 21 killed during 
the ten years 1904-13. The number of passengers 
injured in train accidents—1432—compares with 322 
injured in 1914, and with an average of 575 for the ten 
years 1904-13. ‘This increase is probably accounted for 
by the 509 and 257 injured in the Ilford and Quintinshill 
accidents respectively. The number of servants killed 
in train accidents was 9 and compares with 8 in 1914, 
and with an average of 9 for the ten years 1904-13. 
There were 183 servants injured in train accidents, which 
figure compares with 115 in 1914 and with an average of 
142 for the ten years 1904-13. 

The accidents which contributed to the deaths of the 
269 passengers were as follows :—Jlford, 10; Kinsale, 2 ; 
Smithy Bridge, 3; Quintinshill, 224; Weedon, 10; 
Pollokshaws, 1; Newark, 1; Jarrow, 18. Even to a 
student of railway accident figures it is difficult from the 
returns to tell where the servants are killed ; a comparison 
between Tables Nos. 5 and 10 suggests to anyone 
interested, who has a retentive memory, where the 
fatalities to passengers occur, but no similar comparison 
is possible as regards fatalities to servants. We, however, 
believe that it may be accepted that the 9 servants killed 
in train accidents were as follows :—Streatham, 1 ; Smithy 
Bridge, 1; Quintinshill, 3; Scarborough, 1; Weedon, | ; 
Jarrow, 1. There was only one servant killed in a derail- 
ment on October 19th at Ryhope Grange, North-Eastern 
Railway, into which no inquiry was held. 

We have often submitted, and without contradiction, 
that the corfect test as to safety in railway working is 
the number of accidents and not the resulting casualties. 
It is therefore of interest to note that under the heading 
of collisions between passenger trains the total 34 for 
1915 compares with 55 for 1914, 54 for 1913, 41 for 1912, 
and 33 for 1911. Collisions between passenger trains 
and goods trains or light engines, however, greatly 
increased last year. They numbered 100 as compared 
with 58 in 1914, 55 in 1913, 49 in 1912, and 54 in 1911. 
Where this increase occurred will be seen later in this 
article. Collisions between goods trains were fewer 
last year than in 1914, but were above the average ; 
they numbered 142, as against 168, 116, 129 and 107 in 
1914, 1913, 1912 and 1911 respectively. Derailments 
of passenger trains numbered 85 in 1915, as compared 
with 81 in 1914 and 73, 63 and 73 in 1913, 1912 and 1911 





respectively. Derailments of goods trains totalled 333 
in 1915, 282 in 1914, 215 in 1913, 202 in 1912, and 224 


in 1911. The increase since 1913 in the last class of 
accidents is probably due to greater care in reporting 
goods train accidents. 

The accidents that come first for classification in the 
report are, strange to relate, those that occur “ otherwise 
than in accidents to trains or by the movement of railway 
vehicles ’’—those generally known as non-movement 
accidents. Here 59 servants were killed and 21,202 
injured, as compared with 52 killed and 22,153 injured in 
1914, and 41 killed and 23,494 injured in 1913. The 
great disproportion between the fatal and non-fatal 
accidents shows clearly that most of the accidents are 
of a minor nature. In passing it is instructive to note, 
as showing the easy way with which work is done in 
Ireland, that of the 59 fatal cases in 1915 only 1 was on 
the Irish railways. The decrease of 951 in the injured 
during 1915 when compared with 1914 is accounted for 
by a fall of 410 in the number ‘“‘ otherwise injured when 
at work on the line or in sidings,”’ and of 981 under the 
heading ‘‘ miscellaneous.” The last two items numbered 
1768 and 2860 respectively out of the 1915 total of 21,202. 
There is a strange increase from 15 in 1913 and 19 in 1914 
to 40 in 1915 of “ other persons,” é.e., neither passengers 
nor servants, killed in non-movement accidents. This 
becomes more strange when it is seen that the number of 
‘“‘other persons” injured is about the average. It was 
562 in 1915 as compared with 598 in 1914, 554 in 1913, 585 
in 1912, and 609 in 1911. 

Table No. 6 deals with passengers, servants and “ other 
persons’ killed by the running of trains or movement 
of vehicles, i.e., not in train accidents. It shows an 
increase in 1915 as compared with 1914, in the number of 
passengers killed and injured entering or leaving trains. 
In 1915 there were 46 killed and 1271 injured, in 1914 27 
killed and 1047 injured, and, going further back, 40 killed 
and 1095 injured in 1913, 25 killed and 1036 injured in 
1912, and 31 killed and 1043 in 1911. We fear that 
the higher figures for 1915 are principally due to soldiers 
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entering and leaving trains whilst in motion. Under this 
Table also appear the casualties to passengers falling from 
trains when in motion. Much has been heard of this 
lately, and we find that 51 were killed in 1915 and 37 in 
1914 as compared with an average of 27 for the three 
years 1911-13. 

A matter of psychological interest is the fact that 
whereas in the three pre-war years 1911, 12, 13 the number 
of suicides averaged 215 a year, in 1914, which had 5 
months of war, the number fell to 197, and in 1915 to 135. 
The war has undoubtedly had an opposite effect on the 
fatal accidents to ‘‘ other persons on business at stations 
and sidings.” These averaged 18 a year for 1911, 12,13, 
but rose to 68 in 1914 and to 76 in 1915. This increase 
is no doubt due to the large number of soldiers who were 
knocked down and run over whilst engaged in guarding 
the line. 

In shunting accidents 106 servants were killed and 
2762 injured during 1915, as compared with 89 killed 
and 2755 injured in 1914, 88 killed and 3172 injured in 
1913, 60 killed and 3070 in 1912, and 81 killed and 2888 
injured in 1911. Of these the coupling accidents were :— 
Killed, 10, 13, 16, 12 and 12 in 1915, 1914, 1913, 1912 and 
1911 respectively, and 585, 563, 684, 679 and 611 injured 
during the same years. The increase in fatal shunting 
accidents during 1915, as compared with 1914 is mainly 
due to 15 being killed when getting on or off, or falling 
off engines, wagons, &c., and 15 while braking, spragging 
or chocking wheels, as against 10 and 9 under these 
respective heads in 1914. In non-train movement 
accidents, other than in shunting, 297 servants were 
killed and 2200 injured, as against 328 killed and 2195 
injured in 1914, 326 killed and 2436 injured in 1913, 
337 killed, and 2338 injured in 1912, and 304 killed and 2308 
injured in 1911. The number of servants injured in all 
non-train movement accidents was lower in 1915 than in 
any of the previous four years, and of killed lower than 
in 1913 and 1914. 

In the various grades there were, of the 412 servants 
killed in train accidents, and by the running of trains and 
the movement of vehicles, 45 goods guards, 13 permanent- 
way labourers, 69 permanent-way men, and 35 shunters. 
In 1914 the numbers killed in these ranks were 
respectively 39, 19, 94 and 34, and in 1913 they were 
31, 10, 86 and 34. Whilst there is no improvement as 
regards those most dangerous of occupations—goods 
guards and shunters—it is gratifying to notice such an 
excellent reduction in fatal accidents to men working on 
the permanent way. What is most instructive is that 
whilst 3.8 per cent. of the accidents to shunters, 5 per cent. 
of those to goods guards, and 7.4 per cent. of the accidents 
to all grades are fatal, the proportion of accidents to 
platelayers and other permanent-way men that prove fatal 
is 28 per cent. Put another way, the relation of killed 
to injured is as 1 to 2}. Any improvement in fatal 
accidents to permanent-way men is therefore unusually 
welcome. 

Table No. 9 shows on what railways the various train 
accidents have occurred. Comparing this table for 
1915 with the corresponding details in the report for 1914, 
we find that the decrease from 55 to 34 in the number of 
collisions between “passenger trains was caused by the 
London and North-Western having had 1 instead of 5, 
the London, Brighton and South-Coast and the Midland 
none as against 2, the North-Eastern 3 instead of 15, 
and the South-Eastern and Chatham 4 as against 2. The 
Lancashire and Yorkshire, on the other hand, had 5 
as against 2. The increase from 58 in 1914 to 100 in 
the number of collisions between passenger and goods 
trains is accounted for by the Cheshire Lines Committee 
having 2 and the Great Eastern 6 against none in 1914, 
the Great Northern 6 instead of 1, the Great Western 
14 as against 11, the London and South-Western 4 instead 
of none, and the London, Brighton and South Coast 
10 instead of 1, and the South-Eastern and Chatham 8 
against 3. On the other hand, the London and North- 
Western had 4 instead of 11, the Midland none against 
5, and the North-Eastern 9 instead of 18, 

Derailments of passenger trains numbered 85 in 1915, 
as compared with 81 in 1914. The slight increase is 
accounted for by the Great Eastern having had 6, as 
compared with 4 in 1914. The London, Brighton and 
South Coast 9 as against 5, and the South-Eastern and 
Chatham 11 instead of 7. On the other hand, the Great 
Northern had ‘1 instead of 5 and the Wirral 1 as against 
4. Derailments of goods trains jumped in number from 
282 in 1914 to 333 in 1915. The Great Eastern had 18 
instead of 12, the Great Western 61 as against 23, the 
Lancashire and Yorkshire 13 instead of 4, the London, 
Brighton and South Coast 18 against 8, the Midland 17 
instead of 14, the South-Eastern and Chatham 24 as 
against 15, the Caledonian 5 as against 2, and the Glasgow 
and South-Western 3 as compared with none in 1914. 
On the other hand, the Great Central, which had 48 in 1914, 
had only 34 in 1915, the London and North-Western 2 
instead of 8, the North-Eastern 51 in place of 56, and the 
North British 50 as against 61. 

As regards failures of equipment, track, &c., it will be 
sufficient to note that there were 4 cases of the bursting 
of boilers or tubes of engines as compared with 1 case 
in 1914, 49 instances of the failure of machinery, springs, 
&c., of engines as against 74 in 1914, 80 failures of tires 
as against 66, 2 failures of wheels instead of 1, 95 failures of 
axles as compared with 94, 8847 breakages of couplings 
instead of 7691, and 1613 other failures of couplings 
as against 1650, 2—as in 1914—failures of ropes used in 
working inclines, | failure of *‘ tunnels, bridges, viaducts, 
culverts, &c.,” as against 2; 240—as in 1914—broken rails, 
48 floodings of the line involving danger, instead of 30; 
33—as in 1914—-slips in cuttings of such a nature as to 
involve danger, and 30 fires at stations involving injury 
to bridges or viaducts, as against 42 in 1914. 








Tue Army Council, on grounds of public interest, is 
prepared to consider applications endorsed by the Board 
of Education for the postponement of military service 
in the case of a strictly limited number of specially selected 
students of science or technology. Applications on behalf 
of such students are to be made by the authorities of 
universities, technical institutions, &c., in the first instance 
to the Board of Education, which will submit them to the 
Army Council. 





PARAFFIN FOR PETROL ENGINES. 


THE abnormally high price of petrol, and the difficulty 
of obtaining this spirit at all at the present time, are caus- 
ing its users to look around for an alternative for power 
purposes. Benzol being no longer obtainable for this 
kind of work, and alcohol still unprocurable for commer- 
cial purposes, owners of petrol engines are anxiously 
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Fig. 1—VAPORISER 


turning to paraffin either as a substitute for or as a diluent 
of petrol. There is, of course, no serious difficulty in 
the utilisation of paraffin for this class of engine, provided 
that the necessary heat is available for vaporisation 
under all conditions of running, and that the fuel is 
thoroughly atomised before it enters the engine cylinder. 
For motor car purposes, however, these conditions are 
not readily fulfilled. The most convenient method 
hitherto discovered is to have two fuel supplies, one con- 
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Fig. 2—PARAFFIN CARBURETTER 


sisting of a small tank for petrol for starting purposes, 
and a large tank for the heavier fuel for general use. After 
the engine has been started on the more volatile spirit, and 
a sufficient period of time allowed for the exhaust gases 
from this fuel to heat up the vaporiser, the paraffin is 
allowed to traverse the latter, and thus become converted 
into vapour on its way to the engine, and provided that 
the engine is giving sufficient power to maintain the neces- 
sary exhaust heat for this purpose, there is nothing to 








Mr. Binks, of the firm of C. Binks, Limited, Eccles, 
near Manchester, has invented an appliance for fitting to 
petrol engines in order to use heavier fuels, which seems to 
have considerable merit. It consists of a special vaporiser, 
Fig. 1, and a carburetter, Fig. 2, with two float chambers 
for the different kinds of fuel. Fig. 3 shows the inside of 
the bonnet of a six-cylinder Knight-Daimler car to the 
engine of which Mr. Binks’ apparatus has been applied. 
The vaporiser consists essentially of two concentric 
cylinders, the outer one of which has flanges for attaching 
to the exhaust passages of each of the cylinders. The 
inner cylinder contains a worm or scroll, and has two open- 
ings, one to the carburetter, and the other to the induction 
pipe. The exhaust gases from the engine traverse the 
space between the-two concentric cylinders, and give off 
part of their heat to the inner cylinder, through which 
the fuel from the carburetter passes on its way to the 
induction branches of the engine. If it were allowed to 
sweep straight through from one end to the other without 
coming into contact with the hot walls the vaporisation 
would be very imperfect, and it is in this connection that 
the service of the worm comes in. When, due to the 
suction of the engine, the fuel is drawn into the vaporiser, 
it is whirled round the helix, and the particles of fuel in 
suspension are constantly being brought in contact with 
the hot surface of the inner tube, where the process of 
vaporisation is completed before the fuel enters the 
induction pipe. ‘ . 

The carburetter is shown in section in Fig. 2. When 
used for paraffin there are two float chambers and a two- 
way valve, by which communication between either of 
the float chambers and the carburetter can be established 
at will. The carburetter has three jets, the main jet E 
and two pilot jets J K. With the throttle valve W closed, 
as shown in the engraving, the main jet is also shut. As 
soon as the first choke tube Z begins to give a passage for 
the gas to the engine the first 
pilot jet J is undamped, and 
when the throttle is moved 
further to the left the second 
choke tube is opened and the 
other pilot K is undamped. 
The main jet E is undamped 
by the screw A coming in 
contact with the pin B, thus 
lifting the needle C off its 
J seat and allowing fuel to 
flow through the jet E into 
the distributing pipe D, 
whence it passes through the 
holes shown in the form of a 
i} fine spray. S is an extra 

air valve, H a screw plug by 

which the main jet may be 
H removed, M a cover for the 
pilot jets, V drain and air 
holes which can be covered 
partially by a clip, N aspring 
for holding the filter L in 
position. The functions of 
the remaining parts of the 
carburetter will be under- 
stood without further de- 
scription. 

We have had an opportu- 
nity of witnessing the opera- 
tion of one of these vapor- 
isers and carburetters on @ 
six-cylinder Knight-Daimler 
car with a heavy fuel of the 
paraffin series, supplied by 
Binks, Limited. The car for 
this purpose had two tanks, a small one for petrol and a large 
tank for the special fuel, which was fed by pressure to the 
carburetter. After starting the engine on petrol, and 
allowing it to run for about one minute to heat up the 
vaporiser, the petrol supply was closed and the heavy 
fuel turned on. The engine continued to run light equally 
well on the heavy fuel, with the emission of a small amount 
of smoke from the silencer ; but the smoke disappeared 
when the car had been on the road for a few minutes, when 
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Fig. 3—PARAFFIN VAPORISER AND CARBURETTER ON A DAIMLER CAR 


prevent the continuous working of the engine on the usual 
cycle and under ordinary conditions. Compared with 
petrol paraffin has, of course, certain disadvantages, such 
as a smoky and rather pungent exhaust until the vapori- 
sation is thoroughly effected, and there is a certain want 
of flexibility or liveliness of the engine when running on 
the heavier fuel. These are not serious drawbacks, espe- 
cially when the difference in cost of the two kinds of fuel is 
taken into consideration. : 


it was practically impossible for anyone to tell which fuel 
the engine was using. We have not seen the apparatus 
used with ordinary paraffin, a special mixture being used 
in this case, but the short run which we had in this car 
was sufficient to demonstrate that with a vaporiser of 
the above type it is quite possible with the present price 
of petrol to reduce the fuel bills by fully 50 per cent., 
either by the use of ordinary paraffin or the fuel supplied 
by this and other firms, 
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were made as to the angle at which the vessels 
passed under the bridge, and for this purpose there 
were two sets of observers, one set on one side of 
the bridge and one on the other. The duty of 
these men was to observe, by looking directly 
down, the points in the one case where the bow 
and the stern of the vessel passed in under the 
bridge, and in the other case where the bow and 
the stern emerged from beneath the bridge. By 
measuring the distance of these points from a 
common datum line, say, the line joining the 
centres of the two columns, a correct estimation of 
the angle made by the axis of the vessel and the 
axis of the bridge was obtained. Then, too, careful 


unloaded, and therefore standing higher out of the 


Charing Cross Bridge, and the percentage of available 
navigable width at Trinity high-water is as much as 
109 in its favour—that is to say, the width is 69ft., 
as against 33ft. 

The comparative profiles of the two bridges imme- 
diately above and below Charing Cross Bridge, 
namely, Waterloo Bridge on the downstream side 
and Westminster Bridge on the upstream side, are 
possibly of the greatest interest, and these we repro- 
duce in Figs. 4 and 5. We also give in Tables I. and 
II. the data regarding the available navigable width 
| with all three bridges at various states of the tide for 





water, the advantage is at all tides in favour of | 


with the s.s. Mitcham loaded, the percentage of 
greater navigable width in favour of Charing Cross 
Bridge is 41.8. With the vessel unloaded the per- 
centage rises to 129.8, while at Trinity high-water 
the unloaded Mitcham could not pass either of these 
spans, whereas in spans Nos. 2 and 3 from the Middle- 
sex end of Charing Cross Bridge when altered there 
would be an available navigable width of 69ft. It is 
to be remembered that the bend of the river is rather 
greater at Waterloo bridge than at Charing Cross, 
whereas the bend is less at Westminster Bridge than 
with either of the other bridges. 

In conclusion; it may be pointed out that (1) the 
proposed alterations to the bridge were professedly 
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Fig. 2—DIAGRAM 


measurements were made not only of the different | 
spans of Charing Cross Bridge itself but of various | 
other bridges above and below it and of the con- 
figuration of the river bed in each case. Moreover, | 
an accurate cross-sectional model of the steamship | 
Mitcham, which we understand is the largest collier | 
at present employed on above-bridge service on the | 
river, was made. By means of profile drawings 
prepared from these observations several] interesting | 
points were brought out. One was that at three- 


2 § Ral Re 


| 
Fig. 3—DIAGRAM SHOWING PROPOSED NEW PIERS | 








quarter tide, and we are informed that large colliers 
rarely go either up or down the river when the water 
is higher than this, the Mitcham, when fully loaded, 
could actually have scraped against the piers of the | 
Charing Cross Bridge if altered as proposed and yet 

have clearance between the highest point in her upper | 
works and the soffits of the cantilevers. This is not | 
the case with any other of the following six bridges | 


| 
| 
| 
| 


—Waterloo, Westminster, Grosvenor, Battersea, and | than in that of Charing Cross Bridge, the available | discussion ; i L i 
‘navigable width is less in every case both with the | strengthened the bridge that all its four lines of rails 


West London Extension Bridge. In the large majority 
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Fig. 4—COMPARATIVE PROFILES OF CHARING CROSS AND WATERLOO BRIDGES 


of cases there would have been a greater navigable 
width at all states of the tide for a loaded vessel of 
the size of the Mitcham passing under Charing Cross 
than with the other bridges. The leading exception 
is Grosvenor Bridge, which has a good deal wider 
span but rather less head room than Charing Cross 
Bridge. At half-tide there is a greater percentage 


of available width of 18.0, and at five-eighths 
tide a greater percentage of available width of 
9.3 in favour of Grosvenor Bridge, though at 
Trinity high-water the percentage of available 
width is 4.6 in favour of the altered Charing 
Cross Bridge. 





On the other hand, with the Mitcham 


SHOWING PROPORTIONS OF WEIGHT 





YaTige 
‘Un-loaded 


Midg 


such a vessel as the Mitcham, both loaded and 
unloaded. It will be seen that though the head room 
in the case of Waterloo Bridge is slightly greater 


TaBLE I.—S.S. Mitcham Loaded. 


Swain Sc. 


TO BE TAKEN BY THE EXISTING AND PROPOSED STRUCTURES 


nothing but temporary measures to be taken while 
the question of the removal of Charing Cross terminus 
from one side of the river to the other was under 


TasBie IT.—S.S. Mitcham Loaded. 
































Available navigable] Available navigable 
Available navigable} width at Charing | Percentages Available navigable} width at Charing Percentages 
Level of width at Cross Bridge, “—_ . Level of width at West- Cross Bridge, a — 24 
water. Waterloo Bridge, | second and third ry eer water. minster Bridge, | second and third t Cha r 
central span. spans from Bie ae central span. spans from . C — 
Middlesex side. sia Middlesex side. sre 
ft. in. ft. in. ft. in. ft. in. 
3 tide ... 112 0 139 0 24-1 3 tide ... 107 0 139 0 29-9 
§ tide ... 108 0 139 0 28-7 8 tide ... 114 0 129 0 21-9 
? tide ... 104 0 139 0 33-6 } tide ... 107 0 139 0 29-9 
Trinity high- | Trinity high- 
water... 90 0 113 0 25-5 water... 76 0 113 0 48-7 
S.S. Mitcham Unloaded. S.S. Mitcham Unloaded. 
ft. in. ft. in. ft. in. ft. io. | 
3 tide ... 102 0 136 0 | 33-3 } tide ... 103 0 136 0 | 32-0 
§ tide ... 96 0 123 0 28-2 § tide ... 90 0 123 0 | 36-7 
| | 
3 tide ... 88 0 108 0 | 22-7 3 tide ... 70 0 108 0 54-3 
Trinity high- Trinity high-| Insufficient head 
water... 67 0 69 0 3-0 water ‘ room 69 0 — 
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Swain Sc. 


vessel loaded and unloaded. We have marked in 
dotted lines round the model of the Mitcham super- 
imposed on the profile drawing, with the vessel both 
loaded and unloaded at three-quarter tide in each case, 
and in this way the difference in available navigable 
width under these circumstances is perhaps even 
more marked than in the table. We have done the 
same thing with the centre span of Westminster 





Bridge, and the difference is no less observable. In 
the intermediate side spans of this bridge, the profiles 
of which we do not reproduce, the comparison is 
even less favourable, because the bridge reaches its 
highest point in the middle. At three-quarter tide, 


(2) the alterations would have so 









; Ya Tide «. 
. On-loaded. 


YaTide . 
Un-loaded : 


a 
S, 
= 









__ Trinity Wigh Water Leve/.' 











_ Low Water Leve/. 
Seale pr Feet 
S_ 10 20 3o 42 


River Bedin Centre Span 









e 

















Swain Sc 


Fig. 5—COMPARATIVE PROFILES OF CHARING CROSS AND WESTMINSTER BRIDGES 


could have been used to their full capacity, which is 
not the case at present ; (3) the appearance of the 
bridge would have been materially improved by the 
alterations ; (4) the work of strengthening could have 
been carried out without seriously interfering with the 
river traffic, and (5) even as altered the bridge would 
have afforded a greater navigable width both for 
unloaded and for loaded colliers at all states of the 
tide than is afforded by either Waterloo or West- 
minster bridges. Yet the Bill which sought to bring 
about these advantages, and to give the public in- 
creased railway facilities, has failed to gain Parlia- 
mentary sanction. 
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HEAT TRANSMISSION THROUGH BOILER 
TUBES. 

A TECHNICAL paper—No. 114— issued by the Depart- 
ment of the Interior, Bureau of Mines, at Washington, 
describes some experiments in connection with heat 
transmission through boiler tubes. The measurements 
were made with thermo-couples, several of which were 
embedded in the metal of a tube in the bottom row of 





Hot junction of 
outside couple 
“Tne Engineer” 











andjthe boiler water is shown diagrammatically in Fig. 4, 
and the arrangement of the wires of the couple in Fig. 5. 
The differential couple consisted of a short piece of con- 
stantan wire, one end of which was embedded in the 
boiler tube, the other end being joined inside the tube to 
a@ copper wire, which extended out of the boiler and was 
used as the other lead of the couple. Thus was formed a 
copper-constantan couple with the hot junction in the 
inside of the surface of the boiler tube and the cold junction 


Hole for inserting inside couple 
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To cold 
Outside couple junction 


Swain Sc. 


Fig. 1—METHOD OF MEASURING TEMPERATURES INSIDE AND OUTSIDE TUBES 


tubes at a point where the hot products of combustion 
enter among the tubes. A couple was also placed in a | 
tube in the highest row at a point where the gases left | 
the boiler. Fig. 1 shows the method of making the hot | 
junctions of the couples used in measuring the tempera- 
tures of the inside and outside surface of the tubes. The | 
junctions were formed by embedding both wires of each | 
couple separately in the metal of the tube. A hole about | 
-00lin. larger in diameter than the wire was drilled in | 
the tube to a depth of about one-sixteenth of an inch, | 
and the end of the wire was pinned in with a special | 
hollow tool having a cup-shaped end, as shown in Fig. 2. 

The wire was passed through the pinning tool and was 

bent aside through a groove at the top of the tool, so that | 
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Fig. 2—TOOL FOR FIXING WIRE 


the hammer did not strike the wire. Two or three light | 


in thé boiler water. The potential set up in the couple 
was, of course, due to the difference of temperature between 
the two junctions, and therefore was a measure of the tem- 
perature difference between the inside surface and the boiler 
water. When the differential wire (a2) was used with the 
constantan wire (b) a copper-constantan couple was 
formed, the hot junction of which was in the boiler water 
and the cold junction at any convenient place and at any 
convenient temperature outside the boiler. The con- 


nection of the short piece of constantan wire (a) with that | 


of (6) through the metal of the boiler had no electrical | 
effect. Thus the wires (a) and (6) gave the temperature 








perature measurements was that the temperature of the 
boiler tube is within 10 to 20 deg. of that of the boiler 
water, and that the temperature of the tube is affected 
very little by the temperature of the hot gases, but follows 
the temperature of the boiler water. As the temperature 
drop along the path of heat travel is nearly proportional 
to the resistance to heat travel the resistance appears to 
be very high from the hot gases to the gas side surface of 
the tube and very low from this surface to the boiler water. 
This indicates that a boiler tube can transmit very easily 
all the heat that can ever be imparted to it by the hot gases, 
and so long as the tubes are kept free from scale, oil and 
other deposit and filled with water, it is impossible to 
overheat them, no matter how hard the boiler is worked. 
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Fig. 4—-METHOD OF CONNECTING UP POTENTIOMETER 


| The slow part in the path of heat travel is from the hot 
| gases to the boiler tube. 


It is this part of the path that 
is responsible for the slow rate of heat transmission in 
boilers as now designed and operated. Anything that 


| will increase the rate of heat impartation by the hot gases 


to the boiler tubes will almost directly increase the rate 
of working the boiler. 








THE National Electric Light Association of America 
recently met in Chicago for its annual convention, and the 
report of the committee on prime movers contains some 
interesting facts concerning the development of steam 
turbines and generators. According to the Electrical 
World, it was stated that the Detroit Edison Company 
has placed an order for a 60-cycle Curtis turbine rated at 
45,000 kilowatts at 90 per cent. power factor on 50,000 























































z 

2 

Ss 

& 

4 

END VIEW : = ae a inches es t be wae 
Silica tubes aera iain eee eee (Seer = ae 9 i ee Smee —— —- s 
OF TUBE TOP VIEW OF TUBE 
Outside couple ; 
Tron clamp 
Outside couple 
Outside 7 TVR ULES Wi RAREET Platinum 
es xe Cy Asbestas “23S a F Sete tatiin 
Silica tubes — (Z RY 
(7 
Py =i ‘fing bo 
U = a-inch brass stuffmg box 
nes on Vi 

4 
Y, | Sealed 
wUN / 





Outside couple 


“Tue ENncineeR” SIDE VIEW 














CSSS9) 


QE AN 





SS 





SS 






Fig. 3—TOP AND SIDE VIEWS OF TUBES 


The unit will consist of a single floor 


blows with an 8 oz. hammer were sufficient to pin the | 
wire in the tubes so tightly that the wire would break | of the boiler water. 


By using the wires (b) and (c) the | kilovolt-ampéres. 
rather than pull out of the hole. The two wires of each | temperature inside the surface of the boiler tube was 


design, direct connected to a single generator. Mention 
was also made of plans being considered for turbines to 





couple made a junction through the metal of the tube, | 
and the couple measured the temperature of an infinitesimal | 
layer of metal at the surface of the tube irrespective of | 
the depth of the wire in the wall of the tube. 

The thermo-couple wires were placed in a thick-walled | 
fin. glass tube, which passed out of the boiler through a 
brass stuffing-box fitted into the hand-hole cover. The 
hole in the tubing was so small and was so nearly filled 
with the wire that the leakage of steam and water was | 
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Fig. 5—-ARRANGEMENT OF WIRES INSIDE TUBE 


insignificant. The arrangement is shown in Fig. 3. It 
was found, however, that the glass tubing was attacked 
by the boiler water and gradually it became soft and 
opaque, and disintegrated after about five days’ usage. 
In later experiments small porcelain tubes were used, 
and the boiler water and steam did not affect them appre- 
ciably. The method of measuring the temperature 
difference between the inside surface of the boiler tube 


obtained. The temperature of the boiler water was also 
measured independently with the couple shown in Fig. 6. | 
This couple was made by placing a constantan wire in a 

in. copper tube and fusing them together at one end. 


Beyond the junction formed by this fusion the constantan 


wire was insulated from the copper tube by a glass tubing 
slipped over the wire and into the copper tubing. This | 
couple was inserted in the boiler tube through a stuffing- | 
box fitted into a hand-hole cap as shown. The construc- 
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Pig. 6—THERMO COUPLE 


tion prevented all disturbance from galvanic action and 
electric leakage through the boiler water. In the tests 
the results obtained with this couple compared very 
closely with those obtained with the wires (a) (b), Fig. 5. 
The paper contains many curves showing the different 
results obtained under different conditions, but it must | 
suffice to summarise the general deductions. The most | 
noteworthy feature shown by the results of these tem- ' 
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operate on a steam pressure approximating 500 lb. per 
square inch. The committee presented a contribution 
by Robert Cramer, an authority on thermo-dynamics, 
which outlined the problems that higher steam pressures 
involve. It was pointed out that while it is hardly 
reasonable to expect the general introduction of pressures 
as high as 1500 lb. per square inch, pressures of 400 lb., 
500 Ib., and even 600 Ib. seem to be in immediate prospect. 
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The Babcock and Wilcox Company was reported as 
having declared that if the demand for boilers capable 
of operating at 500 lb. or 600 lb. pressure is great enough, 
they can be turned out as commercial apparatus. The 
difficulties incidental to adopting higher steam pressures, 
the boiler manufacturer pointed out, will probably be 
related to apparatus entirely outside the boilers and 
furnaces, 
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RAILWAY MATTERS. 


THE Great Western Company’s New Works Engineer, 
Mr. W. Y. Armstrong, retired on the 30th ult. 


THE amount—£82,000—subscribed to the Railway 
Benevolent Institution last year was the third best on 
record. 


THE East Indian Railway Company has withdrawn its 
dining cars from the Punjaub and Bombay mail services 
and is allowing time at the stations for meals. 


On the order for the second reading of the Bill for 
strengthening Charing Cross Bridge the proposals were 
rejected on Monday evening last, without even reference 
to a Committee, by 67 votes against 42. 


Four of the five Scottish railway companies—the 
exception being the Glasgow and South-Western—have 
given notice that, as from the Ist instant and until further 
notice, they cannot collect, convey, or deliver goods under 
the Carted Luggage Arrangement—luggage in advance. 


THERE has been erected in the hall of the Central 
railway station, Sydney, a memorial and roll of honour 
of those members of the New South Wales Railways staff 
who have fallen when fighting for their country. These 
were recently unveiled by the Chief Commissioner of 
Railways. 


WE understand that Mr. F. Gleadow, iron and steelwork 
assistant to the Great Western Company’s Chief Engineer, 
retired at the end of this month, and that he will be 
succeeded by Mr. A. H. C. Cookson, now chief assistant 
to the divisional engineer at Gloucester. Mr. Raymond 
Carpmael will succeed Mr. Cookson. 


THE net receipts of the Metropolitaine of Paris for the 
year 1915 amounted to 11,073,650f., as compared with 
11,126,190f. in 1914 and 13,817,870f. in 1913. The 
ratio of expenditure to receipts was 43.69 per cent. The 
proportion of first-class passengers in 1915 was 14.86 per 
cent., as against 14.26 per cent. in 1914 and 14.64 per 
cent. in 1913. 


Durine the year 1915 the National Union of Railway- 
men was represented at 485 inquests into accidents to its 
members, as compared with 500 inquests in 1914. The 
485 accidents were made up of 85 drivers, 49 platelayers, 
35 goods guards, 50 shunters, 59 firemen, 40 signalmen, 
17 passenger guards, 28 porters, 31 foremen and checkers, 
13 carmen, 9 inspectors, 17 capstanmen, 8 cleaners, 7 
signal fitters, and 37 miscellaneous. 


Durine the first half of the present year the Board of 
Trade has only considered it necessary to inquire into 
four railway accidents—one goods train collision and 
three passenger train derailments. During the first half 


of 1915 there were ten inquiries, and during the first half- 


of 1914 there were 13. No passengers were killed in 
train accidents in the first half of the present year, but 
4 servants have been killed. The corresponding figures 
for 1915 were 239 passengers and 6 servants killed—224 
passengers and 3 servants at Quintinshill—and for 1914 
6 passengers and 6 servants. 


At the annual meeting of the Madras and Southern 
Mahratta Railway Company it was stated that the gross 
earnings of the entire system for the half-year ended 
March 3lst, 1916, exceeded those for the corresponding 
half-year twelve months ago by Rs. 18} lakhs, of which 
Rs. 15} lakhs represented increased goods earnings. The 
scarcity of shipping owing to the war had diverted cargoes 
to the railway. The ratio of working expenses to receipts 
was 52.23 per cent. as compared with 58.62 per cent. 
This decrease was chiefly due to smaller renewals of 
permanent way and vehicles, and the greater use of 
Singareni coal instead of the dearer Bengal coal. 


A RECENT poster issued by the London and North- 
Western Company shows that 18,858, or 20 per cent., of its 
servants have joined the Colours, and that thirty have 
received the Distinguished Conduct Medal, one the Distin- 
guished Service Medal, six the Military Medal, sixteen 
have been mentioned in dispatches, and eleven com- 
mended by the Commanding Officer. The poster also 
mentions Colonel G. E. Holland, the marine superintendent, 
who has been twice mentioned in dispatches, appointed 
a Commander of the Order of St. Michael and St. George, 
ani made Officier de l’Ordre de Leopold of Belgium, and 
Mr. C. L. Mason, assistant carriage superintendent, who 
has been mentioned in dispatches and received the Mili- 
tary Cross. 


In German South-West Africa there were 1318} miles 
of State-owned and 1293 miles of privately owned railway, 
and during the war railways of a total length of 215 miles 
have been constructed by British forces. In addition 
to the length of 100 miles between Swakopmund and 
Usakos converted to the Union standard gauge of 3ft. 6in. 
The Union Railway Administration, on the instructions of 
the South African Government, has taken over all these 
railways, and the question as to what, if any, amount is 
to be charged for them against the railway capital account 
is to be decided later. The Railway Administration is 
of the opinion that the railways in question are not likely 
to be a source of revenue for many years to come, and that 
they should, for the present, be worked at the cost of the 
Defence Department. 


Presipine over the half-yearly meeting of the Great 
Indian Peninsula Company, Colonel Firebrace said that 
the rains of 1915 were fairly satisfactory throughout the 
districts served by the railway, consequently the winter 
crops, especially cotton, grain and seeds, were quite 
good. Great difficulty had been experienced in getting 
supplies from abroad, owing to the shortage of freight 
vessels and to the high rates charged, but these very 
causes had had a beneficial effect on the revenues of the 
railway, as most of the Bengal coal traffic, which hitherto 
had gone by sea round to Bombay and Karachi, had had 
to go overland byrail. The transfer of so much traffic from 


the sea route to the land route had had a very serious 
effect on some of the railways, as it was found necessary 
to place restrictions on the receipt of loaded wagons from 
foreign railways, and even then considerable delays arose 
before the local traffic could be cleared. 





NOTES AND MEMORANDA. 





In a recent issue of The British Westinghouse Gazette, 
an account is given of the trade school for apprentices 
that has been in existence for some time at the Westing- 
house Works, Trafford Park, Manchester. The British 
Westinghouse Company opened this school for its appren- 
tices because it found the manual training received by 
them in the course of their progress through the workshops 
was not sufficiently wide in its scope to turn out a properly 
skilled craftsman, thoroughly competent in his vocation. 
It is explained that the “‘ apprenticeship system consisting 
wholly of manual training was competent to do this in 
past times when engineering products were not standard- 
ised, and when the immense output of similar parts had 
not called into being the automatic and semi-automatic 
machinery of to-day.” 


THERE is a simple form of test for coal that ought to be 
known to everyone interested in fuel, states Railway and 
Locomotive Engineering. It is based on the quantity of 
pure lead that will be released from its oxide by a given 
weight of carbon. Litharge is oxide of lead and contains 
34.5 units of lead to one of oxygen. When finely 
powdered coal mixed with oxide of lead is heated to the com- 
bining temperature, the oxygen of the compound unites 
with the carbon and leaves metallic lead. The quan- 
tity of lead precipitated gives the means of determining 
how much carbon there was in the coal used. Let a 
sample of coal be heated with 40 times its weight of pure 
litharge. The weight of the former will give a basis for 
ascertaining the purity of the coal. The weight of lead 
will vary from 20 to 30 times the weight of the coal. If 
the weight of the lead is 25 times the weight of the coal 
employed, the percentage of carbon in the coal will be 
about 25 ~ 34.5. This is not absolutely correct, but it 
is near enough for all practical purposes. 


In spot-welding or seam-welding copper sheets the 
usual copper electrodes used for iron and steel are unsuit- 
able owing to their tendency to weld themselves to the 
sheets. To overcome this the General Electric Company 
(U.S.A.) makes use of pressure contacts of tungsten or 
molybdenum, these being inserted into the electrodes to 
a considerable depth in order to prevent overheating of 
the contacts. It is important that the contacts should 
not project more than about jin. from the carrier under 
ordinary conditions. For spot-welding the electrodes 
are pointed in shape, and the contacts may be either 
screwed into or inserted in a recess formed in the carrier, the 
edges of the latter being afterwards spun over to hold them 
in place. For seam-welding the electrode consists of a 
copper roller having a slightly projecting rim of tungsten 
or molybdenum. Three or more superposed sheets of 
copper can be welded by this method if the amount of 
projection of the welding contact is suitably increased, 
but such projection should never exceed jin. 


A FITTING designed to enable those who cannot use their 
legs to drive a car has been patented by M. Baudry, from 
across the Channel, who has lost the use of both legs, and 
whose invention has just been awarded a prize by the 
French Society for the Encouragement of Arts and 
Industries. According to the Autocar the device is 
easily applicable to existing cars and briefly consists of a 
coupling from the clutch pedal to a second wheel loosely 
mounted on the steering column, and well in reach of the 
steering hand for changing gear, while the foot brake is 
connected up to the back-rest of the driver’s seat. This 
latter idea is, of course, merely a revised adaptation of 
one of the earliest aeroplane controls, utilising instinctive 
movement. This ‘‘ back brake ”’ is fitted with an adjust- 
able spring to take the ordinary weight of the driver. 
The least pressure in addition to it brings the brake into 
action. Gear lever and side brake remain as before, and 
the arrangements claim to be more of the nature of dual 
control than of a complete conversion from normal. 


In considering “‘ The Place of Science in Education,” 
Dr. J. A. Fleming, Professor of Electrical Engineering in 
University College, London, recently remarked that in 
some schools a great show is made with carpenters’ or 
engineering workshops. ‘This,’ he said, ‘‘ impresses 
parents and attracts boys with a mechanical turn of mind. 
But there is little or no real scientific training in it. The 
making of a model steam engine is an amusement for 
leisure hours or wet half-holidays, but is perfectly useless 
as a means of scientific education for boys. Theschool 
work should be confined to imparting a really practical 
and thorough knowledge of elementary principles of 
science. Of course, in all this the quality and kind of 
teaching given is the important factor. The mode in 
which a subject is taught is even of more importance than 
the subject itself. Chemistry can be so imperfectly taught 
as to be of little use as a mind-training. It is possible to 
give a very scientific lesson on a Greek verb, and also to 
give a lesson on an electrical machine which is not scientific 
teaching at all. Hence here, as elsewhere, the man counts 
for more than the machine or apparatus. Nevertheless, 
the good teacher is wasted unless he has the necessary 
appliances.”” 


A PAPER on alternating-current motors was recently 
read by Mr. H. C. E. Jacoby before the Association of 
Supervising Electricians. The paper dealt with synchro- 
nous and asynchronous motors. Under the former heading 
motors with self-starting devices were considered, and it 
was pointed out that polyphase synchronous motors are 
self-starting under loads of about 10 per cent. of full load. 
With regard to asynchronous machines, series, induction, 
repulsion, and compensated repulsion types were dealt 
with. Variation of speed of induction motors by varying 
periodicity, voltage, or resistance was mentioned. While 
resistance control is satisfactory for crane motors, it is 
unsatisfactory for fluctuating loads such as lift work. 
High-speed lifts necessitating two speeds are unsatisfactory 
when worked by the ordinary induction motor, the diffi- 
culty apparently being in the switchgear, which should 
not be too complicated. With regard to single-phase 
commutator motors, the author mentioned the “‘ Wagner,” 
““Century,”” and ‘‘ Baudy”’’ motors, and referred to the 
fact that speed control can be obtained by primary resist- 
ance, voltage variation, brush shifting, or by means of 
stator tappings. The remainder of the paper dealt with 
series motors, commutator motors, and cascade connection 
of induction motors, , 





MISCELLANEA. 





Navy Department experiments indicate, says a New 
York telegram, that steam-driven seaplanes may solve the 
motor problem of air navigation. Many officers say they 
believe only the question of getting the weight of steam 
plant down to the lowest possible figure remains to be 
answered. 


SUBSTANTIAL progress has been made towards securing 
the abolition of Sunday labour by munition workers. 
Particulars have been obtained from 2383 firms, and 
1440 are now employing no Sunday labour, while sixty 
other firms are giving their workers one day’s rest in 
seven in lieu of Sunday. 


At Drammen, Norway, new zine works are about to he 
started for the extraction of zine by an electric wet process, 
invented by a Belgian engineer, M. Sturbelle. Raw 
materials for the first year, about 10,000 tons, have been 
secured, and special attention will be paid to ores contain- 
ing from 8 to 30 per cent. zinc, which have hitherto been 
considered as really worthless. 


AcreTones and their compounds and preparations ; 
emery corundum, natural or artificial (such as alundum), 
carborundum, and crystolon, and manufactures thereof ; 
tale, and varnishes containing tale, have been added to 
the list of prohibited exports from the United Kingdom. 
The export of green vitriol and spent gas purifying material 
is now prohibited from Sweden. 


As the result of the inspection of more than 200 samples 
of commercial turpentine purchased during three months 
last year in all sections of Canada, the Dominion Analyst 
has issued a report in which he states that 50 of these 
samples failed to meet requirements and were adulterated 
under the definition of the law. The chief adulterant was 
found to be a petroleum product, but rosin oil was also 
used. 


In a discussion on ‘‘ Modern Electric Mine Locomotives,” 
at. San Francisco, Mr. W. M. Hoen, after referring to 
the high temperatures sometimes attained in motor 
armatures, states: ‘‘The addition of a blower giving 
forced ventilation increases the radiating capacity of the 
motors, giving much lower temperatures for the same 
service.” The increased capacity greatly overbalances 
the disadvantages, especially on the larger engines. 


It was stated in the House of Commons on Monday last 
that our troops received weekly 7} million letters and 
700,000 parcels, weighing 1500 tons, per week. From 
the field there was free postage and the letters sent home 
amounted to 5 millions every week. There had been a 
steady development in the number of letters and parcels 
passing between the troops and those at home. Two 
million letters were sent in Christmas week, 1914, and 
nine millions in Christmas week last year. In parcels 
there was an increase during the same period of from 
half a million to three millions. 


THE Council of the Institution of Electrical Engineers 
appointed on June 8th last a Committee to consider the 
suggestions made in Mr. E. T. Williams’ recent paper, 
and in the discussion on ‘‘ The Present Position of Elec- 
tricity Supply in the United Kingdom.” After consulta- 
tion with the Incorporated Municipal Electrical Associa- 
tion and other similar bodies connected with electricity 
supply, the Committee will embody its recommendations 
in a report to the Council. The chairman of the Com- 
mittee is Mr. R. A. Chattock, and the other members are 
Mr. C. P. Sparks (President I.E.E.), Mr. C. H. Merz, 
Mr. G. W. Partridge, Mr. S. L. Pearce, Mr. T. Roles, and 
Mr. W. B. Woodhouse. 


Tue President of the Board of Trade has appointed 
a Committee to consider the best means of meeting the 
needs of British firms after the war as regards financial 
facilities for trade, particularly with reference to the 
financing of large overseas contracts and to prepare a 
detailed scheme for that purpose. The Committee will 
consist of :—The Lord Faringdon (formerly Sir Alexander 
Henderson), Chairman; Mr. B. P. Blackett, C.B., Sir 
W. H. Clark, K.C.S.I., C.M.G., Mr. F. Dudley Docker, C.B., 
Mr. Gaspard Farrer, Mr. W. H. N. Goschen, Rt. Hon. F 
Huth Jackson, Mr. Walter Leaf, Hon. Algernon Mills, 
Mr. J. H. Simpson, and Mr. R. Vassar-Smith. Mr. Hartley 
Withers will act as secretary to the Committee. All 
these gentlemen are connected with big financial under- 
takings and several of them with great banks. 


In a statement which he made when introducing the 
Post-office Vote on Monday last, Mr. J. A. Pease stated that 
before the war Parliament had sanctioned an expenditure 
of £1,000,000 on the construction of the Post-office tube 
for London. In October, 1914, when it was anticipated 
that it would be desirable to find occupation for labour 
thrown out of employment, a contract was entered into 
to construct the tunnel at a cost of £668,000. The Govern- 
ment had since considered whether it ought to suspend 
the work, but the materials had been to a large extent 
manufactured, binding agreements made, and postpone- 
ment would have involved expenditure to prevent damage 
and construction at enhanced rates later. Owing to the 
demands on electrical plant it would, however, be im- 
possible to complete the work in the immediate future. 


Tue Ministry of Munitions has issued a brief report on 
the strike, which began on June 26th, at Vickers Limited, 
Barrow, and involved about 5500 hands. The men struck 
against dilution of labour, and their action was repudiated 
by the Amalgamated Society. The Government then 
took a firm step. A notice was published that if the men 
did not return to work within forty-eight hours, which 
expired at 6 p.m. on Saturday last, action would be taken 
against the leaders under the Defence of the Realm Act 
and against others under the Munitions of War Acts. 
This announcement had the desired effect, and there was 
a general resumption of work at 5.30. It is to be particu- 
larly noticed that no picketing was allowed, even of a 
peaceful nature, and the public-houses were closed. If 
these courses were always taken labour troubles would 
be far less bitter and far less prolonged, and since the 
Government itself has used them with good effect, one 
may hope that it will have more sympathy in future with 
employers who desire to employ them. 
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The Question of American Competition. 


Ir is now frequently assumed in this country that 
American manufacturers—and by American manu- 
facturers we refer, of course, to those in the United 
States—will find themselves in an exceptionally 
favourable position for competing in the markets of 
the world for business in, among other commodities, 
iron and steel and mechanical and electrical machinery 
and plant in the future period of peace. The facts 
that nearly all the world’s markets are already open 
to the United States without the particular pressure of 
foreign competition which was experienced down to 
two years ago, and that American manufacturers 
are the representatives of the only great neutral 
country which is capable of deriving commercial 
and financial advantages from the existing situation 
throughout the globe, have imparted an enormous 
stimulus to the productive capacity of that country 
and to the value of the goods which are being exported 
month by month. In Government circles in the 
United States, as well as in manufacturing quarters, 
the firm impression has prevailed for some time past 
that the present golden opportunity for the future 
development of the country’s export trade must be 
seized, and hence strenuous efforts are being put 
forth by American firms in different parts of the 
world to open up new connections with a view to 
strengthening and consolidating their position for 
the period when external markets may be better 
able to absorb manufactures than they are at the 
present time. For the moment, however, and 
apart from the stupendous wealth which many 
American firms have accumulated largely from the 
execution of war contracts for both groups of 
belligerent nations—for the Americans have fur- 
nished manufactures and supplies in the past also 
to our enemies, either directly or indirectly, although 
for well-known reasons they are unable to do so 
now—the requirements of the remaining external 
markets are in the main limited to the pressing needs 
of the present, regulated as they are by the financial 
stringencies imposed by the international financial 
situation. It therefore follows that if the conditional 
trade with Europe, excepting the Scandinavian 
countries, is left out of consideration the American 
firms are relying, not upon the value of the orders 
obtainable at present or for execution in the course 
of a few months’ time, but upon the foundations 
which they are endeavouring to lay for the purpose 
of future expansion when normal conditions in the 
international situation have been restored. 

It is of importance to emphasise to British manu- 
facturers that the Americans have now solely in 
view the trading possibilities of the period after the 
war. If the latter are then to expand their exports 
to a great extent they must of necessity either 
possess the productive capacity for this purpose or 
be making suitable arrangements for being adequately 
equipped in this direction. It is precisely work of 
this kind which is in progress at the present time. 
Let us take, for instance, the iron and steel industry 
first. Almost incredible as it may appear, the 
greatest steel combination in the United States, 
which is employing 43,000 men more than in the 
corresponding period of 1915, states that the company 
intends to expend over 80,000,000 dols. (£16,000,000) 
on extensions, reconstructions and the installation 
of new plant in the course of the next twelve months. 
The sum in question is so considerable as to raise 
doubts as to the accuracy of the amount said to be 
involved. But when a second great company is 
declared to be preparing plans for the expenditure on 
improvements and extensions of 70,000,000 dols. 
(£14,000,000) from the earnings in the past three 
years, we can only conclude that if the figures given 
in both cases are not correct, at all events an enormous 
expenditure is in contemplation. In the case of 
mechanical engineering great reticence is being 
observed as to future intentions, alfhough it may be 





definitely assumed that the expansion which has 
taken place in the past year and a-half will be of 
advantage to machinery makers in other respects in 
the future. The motor car industry, which turned 
out merely 85,000 new vehicles in 1908, produced 
378,000 cars in 1912, 485,000 in 1913, 515,000 in 1914, 
and 892,000 in 1915, whilst the output or sales in 
the present year are expected largely to exceed 
1,000,000 cars. The prospective greater competition 
of the American electrical engineering industry after 
the war is already exciting apprehensions in Germany. 
Yet the two leading American firms have very little 
to say; apparently on the well-worn theory that 
silence is golden.. In the case of one company, which 
is finding occupation for 10,000 additional workers 
as compared with a year ago, the sum of £500,000 
is being expended this year on new plant and equip- 
ment. The company recently stated that no remark- 
able change is expected in sales after the war, although 
the opinions of the directors differ slightly on the 
matter. The second company, which is employing 
11,000 workers in excess of the equivalent period in 
1915, has intimated that certain departments will 
be discontinued after the war, whereas others can be 
extended so as to offer satisfactory prospects. If 
we pass over the favourable outlook which is expected 
by the principal copper interests and refer to ship- 
building in the United States, the extraordinary fact 
is disclosed by official figures that the steel vessels 
under construction on May Ist of the current year 
represented ships of 1,129,000 tons, of which 954,000 
tons are for vessels for sea traffic, as contrasted 
with those for inland navigation. The tonnage under 
construction exceeds by four times the actual pro- 
duction in 1915 and by five times the output in 1914. 

It is improbable that either the industrial develop- 
ments which are proceeding or are in contemplation 
in the United States or the activity of American repre- 
sentatives in South America and their reported enter- 
prise in Australia and South Africa, will arouse any 
apprehensions among British manufacturers and 
exporters as long as the former continue the business 
policy which has been their special characteristic 
for many years past, and which is maintained at 
the present moment. In one respect only is there any 
indication of a slight change, and this is certainly 
important. American firms are beginning to inquire 
more in foreign markets as to the actual requirements 
of these markets with a view to the production of 
goods which will actually meet their needs. We 
cannot say how far this movement has extended, but 
it is certainly developing. This expansion in adapta- 
bility, however, will not overcome the most formidable 
difficulty of all, namely, the question of credit, and 
so long as the Americans insist on cash payments in 
New York against the shipping documents or the 
definite availability of foreign credit in New York 
at the end of one month, so long will they be hampered 
in the promotion of the export trade on the scale 
which is hoped for from the accumulation of wealth 
arising solely from the existing artificial situation. 
But let us assume that the Americans entirely break 
away from their traditional business policy. They 
will possess enormously greater productive resources 
on the one hand, whilst on the other their standing 
charges will be largely increased, and even many 
neutral markets immediately after the war will 
continue to suffer from the effects of the present 
financial stringency to the extent that their spending 
powers for some time will be limited. But unless 
the Americans are able to manufacture more cheaply 
than other countries and actually sell more cheaply, 
even the incipient adaptability and possible extension 
of the credit system will not give them the great hold 
which they hope to obtain in external markets as 
a result of the present international situation. Except 
under extraordinary circumstances and conditions 
the Americans have not beaten us in the past, nor 
will they do so in the future unless they are prepared 
to sacrifice a considerable amount of their profits 
arising directly or indirectly through the war; but 
as a general rule wealthy companies in the United 
States trade for the purpose, not of throwing money 
away, but for earning it, and there is nothing to 
show so far that any change in this direction may be 
expected. 


Electricity on the Farm. 


Sooner or later British manufacturers of steam 
and internal combustion engines for agricultural 
purposes will in all probability find themselves in 
competition with makers of electric motors. If 
electrical people in this country have been slow 
in moving in this matter it is certainly not because 
there is any question as to the utility of electricity 
on the farm, for we have only to turn to the Continent 
of Europe, to Canada and to the United States to 
discover what can be done and is being done by 
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electricity. According to a paper on “ The Applica- 
tion of Electricity to Agricultural Purposes,” read 
by Mr. W. T. Kerr at the Electrical Association 
meeting on June 22nd, California, a purely agricultural 
State, uses per head of population more electric power 
than any other American State. To the Ontario 
Hydro Commissioners’ electric system, moreover, 
a very big agricultural load is connected, whilst in 
Australia and New Zealand the farmers’ demands 
are also great. Other countries in which there has 
been considerable progress are France, Germany, 
Italy, Austria, Switzerland, Denmark and Holland. 
A rural station at Besswitz supplies a distribution 
system 145 miles long and serves a territory of 
102,000 square acres, of which 40,000 acres are 
cultivated with the plough. 

The backward state of this country is due in a 
large measure to the fact that here there are no large 
hydro-electric schemes. In those parts of the world 
where transmission lines from such stations pass 
over large stretches of country it has been a simple 
matter to give farmers supplies on very favourable 
terms. Here. of course, conditions are altogether 
different. Depending as we do almost entirely 
on coal, generating stations have in the past been put 
down in places where the current is required, whereas 
in those countries where water power is available 
the positions of the stations have been determined by 
the positions of the waterfalls. Hence abroad it is 
often necessary to transmit power many miles, and 
many places which under different conditions would 
be devoid of electrical supplies can be provided with 
current without any difficulty at all. But it must 
not be imagined that electricity will always be out 
of the reach of British farmers. For a long time past 
transmission lines have been penetrating into places 
where loads of one kind and another can be found, 
and it will be very extraordinary indeed if the largest 
agricultural districts in this country are left many 
years longer without electricity supplies. Mr. Kerr 
shows in his paper that at Hereford transmission 
limes are already extending into the agricultural 
areas and that electric motors are at work on certain 
farms. For milking cows, cutting chaff, kibbling 
corn, rolling oats, wood splitting, pumping, pressing 
and drying fruit, and for various other farming 
operations, these motors have proved perfectly suit- 
able. After the war it is proposed to proceed with 
an important three-phase scheme to supply current 
to all farmers who require it as well as to outlying 
private residences. When electricity supplies are 
available in rural districts ploughing by electricity 
is a possible development. Indeed, in Germany, 
Sweden, Italy and France the system has already 
been adopted, with results perfectly satisfactory. 
The battery-worked plough does not appear to us a 
very promising machine. Such ploughs may be built, 
but in view of the arduous character of the work a 
very robust battery is obviously required. A plough 
with a trailing cable wound on a drum and connected 
to overhead lines or some other source of supply 
is the kind of machine generally adopted, and at a 
farm in Nottinghamshire a plough of this kind has 
been set to work. 

There are various reasons, quite apart from any 
advantages that may accrue from the adoption of 
electric motors, why electricity may eventually 
prove a valuable asset in rural districts. Electric 
culture experiments, described by Sir Oliver Lodge 
in his Kelvin lecture in 1914 on “ The Electrification 
of the Atmosphere,” seem to indicate that electric 
culture is a matter not entirely to be ignored. Between 
the years 1912 and 1914 experiments were conducted 
in connection with the growth of potatoes, with the 
result that there was a considerable difference between 
the weight of the crop lifted off the electrified and 
unelectrified areas. Similarly, in 1915, a conspicuous 
difference was noted in the growth of oats. Whether 
farmers will ever consider it worth their while to 
electrify the atmosphere in order to stimulate the 
growth of crops we do not know. but it is noteworthy 
that several foreign Governments are at present 
investigating the matter. Another use to which 
electricity has been put is chicken culture. Eggs 
hatched in incubators sometimes yield a percentage 
of weakly chickens, and many young chicks die within 
a few days. But the stimulating effects of high- 
frequency currents have been found to reduce the 
death-rate considerably, and the birds are said rapidly 
to gain weight. Experiments conducted in America 
with electric incubators have, it is said, also given 
wonderful results. Farmers in this country must 
decide for themselves, after having thoroughly 
investigated the matter, whether it is really worth 
their while to take advantage of electric supplies in 
connection with the growth of crops and the rearing 
of live stock. Many glowing reports have appeared 
in American journals relative to the success of elec- 
tricity in these directions, but something more than 





this will be needed before British farmers will spend 
their money on electrical apparatus for such purposes. 
For driving certain kinds of agricultural machinery, 
however, the suitability of electric motors cannot be 
doubted, and as soon as cheap supplies of electricity 
are placed at the disposal of farmers makers of farm 
engines will have to face keen and undaunted rivals. 


Railway Accidents in 1915. 


THE annual return on railway accidents for the 
year 1915, which is reviewed elsewhere in this issue, 
commands attention. It records, for instance, the 
largest number of passengers ever killed in one 
year in train accidents in this country, and even 
had the Quintinshill disaster of May 22nd not 
occurred the number would have been 45, which 
would still have been considerably above the normal. 
It also records that there were during the year 134 
collisions in which passenger trains were concerned, 
which contrasts badly with 113 in 1914 and an average 
of 95 per annum for the three preceding years. Both 
these factors may be offset by the fact that collisions 
between passenger trains numbered less than in 
any year since 1911, when there were 33, whilst last 
year the number was 34. It is the collisions between 
passenger and goods trains that cause the increase. 
Of these there were 100 in 1915, as compared with 
58 in 1914 and an average of 52 for the previous 
three years. Before making any suggestion as to 
the reason for this increase we would further point 
out that there was a slight increase in the number of 
derailments of passenger trains last year. There 
were 85, as compared with 81 in 1914 and an average 
of 70 for the years 1911-13. The number of collisions 
of purely goods trains was not so great in 1915 as in 
1914. There were 142 in the former year and 168 
in the latter, but these must be compared with an 
average of 117 for the previous three years, whilst 
the derailments of goods trains have risen from an 
average of 214 for the 1911-13 period to 282 in 1914 
and 333in 1915. The first reason that would probably 
be advanced to account for these increases is that 
they are in some way due to the war; probably to 
the large movements of naval and military traffic. 
That this is not actually the case is suggested by the 
fact that in the war five months, August to December, 
of 1914 not a single passenger and only one servant 
was killed in a train accident. Equally remarkable 
is it that at the time of writing not a single passenger 
has been killed ina train accident this year; four 
servants have however been killed therein. Another 
suggestion that might be put forward is that with 
so many of the best railwaymen with the Colours 
and many of those who remain having to work in un- 
accustomed surroundings, and with the employment 
of a large number of new men, there is not the same 
safety in work as before the war. Here, perhaps, 
may be found a reason, but not the whole reason, for 
the increase. We think it possible that goods train 
working is not, for the causes given above, so efficient, 
and that this explains the large number of collisions 
of passenger trains with goods trains and of goods 
trains with other goods trains and the greater number 
of derailments of passenger and goods trains. It may 
also account for the anomaly that whilst there must 
be many fewer men employed the number killed 
whilst following their employment has risen from a 
yearly average of 379 for the 1911-13 period to 
417 in 1914 and 403 in 1915. Strange to relate, the 
number injured rose from 5196 in 1911 to 5408 in 
1912 and to 5608 in 1913, but it fell to 4950 in 1914 
and was 4962 in 1915. The fewer men employed 
since the war began undoubtedly accounts for this 
decrease, but it accentuates the seriousness of the 
number of fatalities. What, however, we imagine to 
be the main reason for any increases in railway 
accidents is the much greater volume of traffic that 
is being carried. We admit that we have no figures 
to offer in support of our statement that there is a 
larger amount of traffic, but it is freely stated by 
railway managers that such is the case. A minor 
reason why the present accident returns are of 
interest is that from the end of last year railway 
companies need not for the present report to the 
Board of Trade any non-fatal accidents to their 
servants, and so long as this remains in force future 
returns will lose much of their value. 








LITERATURE. 


The Air Supply to Boiler-rooms of Warships. By 
Richard Allen. Printed for private circulation 
only. 

THE guns, the armour, the engines of great ships of 

war attract so much attention that one is apt to 

forget at times that deep in the ship there are auxili- 
aries which are as vital to its steaming and fighting 
qualities as these greater items. A modern warship 





is a mass of mechanism, and it would be hard indeed 
to pick out any single thing and say of it, “ ‘This can 
be done without.” Every part has been designed 
to meet some special duty, and within their own 
spheres all are of equal importance. For this reason 
greater and greater attention is being paid to auxili- 
aries, and there is no longer the tendency there used 
to be to say of them that they were such small 
matters compared with the main machinery that it 
was not worth while bothering much about them. 

Amongst these auxiliaries one that is becoming of 
increasing importance is the ventilating fan. In a 
modern battleship no less than 1500 horse-power is 
used in driving the boiler-room fans alone. Where 
so much power is concerned it is worth while striving 
for increased internal efficiency, but it is even better 
worth while endeavouring to get the best external 
efficiency. For example, the mechanical efficiency 
of a fan might be high, but the fan might be placed 
in such a position that the delivery from it was not 
used to the best advantage. One gains little by 
increasing the efficiency of a pump if there is a bad 
leak in the rising main. The efficiency of a set of 
fans, then, must be considered from two points of 
view ; first, as regards the cubic feet of air delivered 
for every horse-power put into the impellers, and, 
secondly, the subsequent distribution of this air. 
About this broader problem, as far as ships of war 
are concerned at least, little is known outside a 
limited circle, and a book written for private circula- 
tion by Mr. Richard Allen, of Queen’s Engineering 
Works, Bedford, introduces one to unexpected 
aspects of the subject. Mr. Allen has favoured us 
with a copy of this book and has kindly consented to 
the publication of some notes on its contents. 

Mr. Allen begins with a few notes on the air pressure 
required to produce air speed. He assumes that the 
air is delivered through a short cylindrical pipe, say, 
two diameters long, and finds that whilst theoretically 
the exit velocity should be 67ft. per second, it is 
in practice about 54ft., and on this basis he gives us 
the following handy table :— 
Feet per second. Inches W.G, 

ee ae ee oe et ees ae 13 
AER SS ales eee Seer ee a .203 
Meare cok, ora eon, a FON, Ls ie > 
en Mae) en (ne) ue Wel. wWeOrhSs ne lee Se -52 
50 en er ee 
60 1.16 
70 .58 


80 2.07 


He then enters into the question of the best air 
speed in the air shafts, and recommends 20ft. to 25ft. 
per second, which can be obtained, as will be seen 
from the preceding table, with quite low pressures. 
Mr. Allen shows that in several modern warships 
this velocity is greatly exceeded, mounting as high 
as 65ft. with a pressure of 1.36 in a certain class—- 
unnamed—of destroyers. In other vessels, however, 
much lower air velocities prevail. ‘To appreciate 
fully the comparison, it must be remembered that, 
to obtain a speed of air, an air pressure has first to 
be produced, and this disappears in velocity energy, 
the greater part being subsequently lost, as very 
little of the speed is converted back into pressure. 
Therefore the higher the air speed the greater will 
be the loss.” 

In the next chapter we are introduced to the study 
of the influence of sudden changes in area in air 
passages. The objection to such changes are well 
known to all who have given even superficial attention 
to the flow of liquids, but the actual cases which 
Mr. Allen examines strongly enforce the well-known 
facts. We gather that the naval architect, whilst 
he thinks very closely of this subject where water 
is concerned, does not always bear it in mind when 
he is dealing with air, and that he on occasion even 
recklessly introduces obstructions and changes in 
form or direction of air passages which are very 
detrimental to the efficiency of the fans. Our 
author, however, is not only destructively critical ; 
he shows how the objectionable features of certain 
designs can be overcome. A subject closely con- 
nected with the last is the design of armour bars. At 
certain places in war vessels openings are essential, 
but at the same time protection against shell and 
splinters is necessary. These openings are therefore 
covered with grids of one kind and another. In the 
case of air inlets the grids are made up of rectangular 
steel bars, and it has been ascertained by actual 
trial that considerable loss occurs from the disturbance 
caused in the air by its passage between bars of this 
shape. Once having appreciated the fact that the 
regulation grid interfered seriously with the air 
supply the cure was fairly obvious. Much has been 
learnt from the aeroplane about stream-line forms for 
air, and profiting by this knowledge Mr. Allen has 
designed and patented a grid in which all the bars 
have the cross-section with which the struts of aero- 
planes have made us familiar. On this new form he 
has carried out experiments with full-sized models 
erected in the Bedford works and contrasted them 
with tests on grids of the rectangular section bars. 
These tests showed that whilst with the old bars 





there was a pressure loss of nearly a-quarter of an 
inch of water, at 560 fan revolutions per minute there 
was no measurable loss with the new bars, and that 
31,500 cubic feet of air per minute were delivered at 
this speed, as against 29,000 cubic feet with the old 
bars. When one remembers that in many cases the 





air has to pass in succession through several grids the 
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importance of the reduction in resistance effected by 
the modified form will be appreciated. 

In the next chapter the velocity of air at the eye 
of the fan‘is discussed. A suitable speed is in the 
neighbourhood of 40ft. per second, and we gather 
that in most ships no great departure is made from 
it, but in exceptional cases a higher velocity cannot 
be avoided. Mr. Allen shows that an inlet ring 
of correct form Can be as easily constructed as the 
more usual form made from angle iron. There 
follows a careful inquiry into the loss of vacuum 
in the boiler-room due to vacuum at fan inlet. It has 
been proved experimentally that the air pressure in 
a boiler-room equals the total pressure imparted by 
the fan less the suction head ; in other words, for every 
one inch vacuum on the suction side there is a drop of 
one inch pressure on the discharge side. The necessity 
of reducing this back pressure is, then, obvious, but 
that it had not been generally appreciated is shown 
by particulars Mr. Allen gives of the obstructions 
in air trunks and the advantage that was gained by 
removing or reducing them. He makes it perfectly 
obvious that the air trunks must be treated with more 
respect than hitherto, and that obstructions in them 
must not be permitted. In one case, for example, 
the fact that an incinerator house was placed close 
to the air inlet accounted for a material increase in 
suction head. The effect on the steam consumption 
is considerable, as much as 20 per cent. for a lin. 
vacuum at the inlet, and when we remember the large 
number of fans in use the importance of reducing 
the steam consumption is at once apparent. “ As 
an example,” says Mr. Allen, ‘‘ in H.M.S. ————— 
there will be 32 fans and engines working when the 
ship is developing full power, and assuming that 
each fan is passing the contract quantity of 40,000 
cubic feet, the steam consumption is 2874 lb. per 
hour per fan and engine,” or 89,088 Ib. of water for 
all the fans. If this is increased by 20 per cent. by 
a lin. vacuum 17,800 lb. more steam will be con- 
sumed per hour. 

In another chapter Mr. Allen shows that the out- 
put of a fan can be very greatly increased by using a 
correctly designed volute casing in place of a con- 
centric casing. On a 68in. fan tested in December, 
1914, a volute casing as contrasted with a concentric 
one gave an increase of 70 per cent. in output and 40 per 
cent. in efficiency ! Another factor that seriously affects 
fan output is the proximity of fans to each other 
in the constricted space available, the air from one 
tending to obstruct the delivery from another ; 
to reduce or remove it deflectors must be employed 
and care in their design is needed. They should be 
fitted as close as possfble to the impellers, and recent 
experiments have shown that by using long deflector 
plates, so as to change the directions of the air as 
gradually as possible, marked improvement is gained. 
Properly designed deflectors may increase the effi- 
ciency by as much as 25 per cent. Even in an open 
boiler-room a deflector put round a fan so as to prevent 
turbulence in the corner of the room had a very 
useful effect, and wherever obstruction near fans 
cannot be avoided, deflectors should be fitted to 
guide the air in the best direction. Mr. Allen gives 
some admirable instances from actual ships. Another 
thing that effects the distribution of the air in a boiler- 
room is the direction in which the fans run. It 
used to be assumed that the pressure in the room was 
constant throughout, but this is not true now with 
higher pressures than formerly, if it ever was, and 
care must be taken that currents of air do not block 
the passage of air to the extreme parts of the room. 
By carefully grouping fans and studying the direction 
of rotation it has been found possible greatly to 
improve the distribution. This Mr. Allen shows by 
ingenious coloured diagrams. Another curious factor 
is the effect of the ship’s speed on the air velocity 
fromafan. Iftwo fans are arranged on one air shaft, 
and one is on the forward and the other on the aft 
side, it will be found that the air currents from the 
forward fan are feeble compared with those from 
the aft fan. This phenomenon has only recently 
been observed, and is now being investigated. It 
seems possible that it is due to the fact that the air 
tends to bank up against the after wall of the air 
trunk. 

Mr. Allen concludes this remarkably practical 
book with a useful table showing the air required for 
a large number of different fuel oils, and with some 
illustrations of fans showing what a great improve- 
ment has been effected in recent years. To this 
improvement his firm has contributed a very great 
deal. The book, as we have said, in printed for 
private circulation, but we can only recommend 
all who are interested in the use of fans on board 
ship, somehow or other to beg, borrow, or steal 
copies. 
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OBITUARY. 


THOMAS WILLIAM WORSDELL. 


WE regret to have to record the death of Mr. 
Thomas William Worsdell, which took place on the 
28th ult. after only a few days of illness. Mr. Wors- 
dell was born at Liverpool on January 14th, 1838. 
His father, who was a coach-builder by trade, was 
at that time the superintendent of the ‘‘ Coaching” 
Department of the Liverpool and Manchester Railway, 
and he remained with that company, and during its 
development into the London and North-Western 
Railway, for fifty-two years. 

Thomas William Worsdell, until the age of ten, 
went to day schools in Liverpool and Crewe, and 
was then sent to a large boarding-school at Ackworth 
in Yorkshire for five years, afterwards attending 
Queenwood College in Hampshire. On leaving the 
latter school he went into the railway carriage works 
at Crewe, and was employed principally in the timber 
yard department. He soon left, however, to be 
apprenticed to an uncle in Birmingham, who had a 
good business as engineer and machine maker. 
Before completing his apprenticeship, and when only 
twenty years of age, he was appointed a foreman in 
the shops. The long hours and extra work caused 
his health to give way, and after a serious illness he 
went home to Crewe and obtained employment in the 
drawing-office of the locomotive department under 
Mr. Ramsbottom, who was then the Locomotive 
Superintendent of the London and North-Western 
Railway. 

About two years later he was induced to 
undertake the sole management of an engineering 
works in Birmingham, where he remained five years, 
but the firm, not keeping to its original agreement, 
he severed his connection with it, and went in 1865 
to the United States to enter the service of the 
Pennsylvania Railroad. He was soon appointed 
‘““Master Mechanic,” and was given charge of the 
principal works at Altoona, Pa., and of the construc- 
tion of engines, cars, machinery, &c., as well as of 
several iron bridges. 

Mr. Worsdell remained with the Pennsylvania 
Company six and a-half years, but a vacancy then 
occurring in the locomotive department at Crewe, 
he was offered the position of manager of the works, 




















THOMAS WILLIAM WORSDELL 


which he accepted, and returned to England in 1871. 
He held this position ten years, during which time 
very large extensions were made to the works, the 
company building all its engines and machinery, and 
constructing large steel works which produced all 
steel castings, forgings, and, for a time, rails. These 
also came under his management. While at Crewe 
Mr. Worsdell was made a Justice of the Peace and a 
member of the Local Board, of which he became 
chairman in 1875, when the disposal of the town 
sewage, &c., was rearranged. After the incorpora- 
tion of the town he was chairman of committees. 

In the beginning of 1881 Mr. Worsdell was appointed 
Locomotive Superintendent of the Great Eastern 
Railway, and during his time great changes and ex- 
tensions to works and lines took place. At this 
period also he patented a compound locomotive on 
the two-cylinder principle, and built twenty large 
passenger engines of this type. In 1885 he was offered 
and accepted the post of Locomotive Carriage and 
Wagon Superintendent to the North-Eastern Rail- 
way, and early in that year took charge of that 
department, remaining until the end of 1890, when 
failing health caused him to retire. He was, however, 
requested to continue as the company’s consulting 





engineer for the mechanical departments. He finally 
retired altogether about the beginning of 1893, and 
with the exception of some occasional consulting 
engineering work practically gave up all active 
railway interests, after having been continuously 
engaged therein for over thirty-five years. Mr. 
Worsdell became a member of the Institution of 
Mechanical Engineers in 1874, and of the Institution 
of Civil Engineers in 1884. 








WOMEN’S WAR WORK AT KRUPP'S. 
(From our Swiss Correspondent.) 
BERNE, June 8th. 


THE immensely increased importance of women’s 
labour in Germany is nowhere better shown than by 
figures of the number of women and girls employed by 
the firm of Krupp, of Essen. For instance, on August Ist, 
1914, their number was only 1241, all being either mere 
charwomen or sellers in the various canteens and shops 
specially intended for the use of Krupp’s workmen. The 
number of men employed at the outbreak of war was 
36,880. By April lst last the number of women employed 
had risen to 13,023, the great majority being, of course, 
ammunition workers, while the number of men employed 
had increased to 55,949. By now it is safe to assume that 
Krupp’s female workers number fully 14,000. 

In 1914, 8114 of Krupp’s male employees were called up, 
and in 1915, 7500. The total number of employees, men 
and women, was on April Ist 68,972. They worked 
double shifts of twelve hours each, including an hour and 
a-half for meals. It will be seen that the number of 
employees, taking both sexes together, has almost doubled 
since the beginning cf the war. As a result partly of the 
long hours of labour and doubtless also of inferior and 
insufficient food, the number of cases of sickness among the 
women is enormous—76.60 per cent., while among the 
men it is also extremely heavy—62.31 per cent.—these 
figures being taken from the sick fund report of Krupp’s 
workers. The average duration of illness among the 
workers was in 1915 14.85 days, taking them all together. 
Taking the men alone, however, it was 15.18 days, and 
taking the women alone 12.02 days. It is singular at 
first sight that the average number of days’ illness should 
have been less in 1915 than in any of the three preceding 
years. It was, for example, 17.49 days in 1914, 18.33 in 
1913, and 18.63 in 1912. This, however, is easily explain- 
able by the fact that, working as they do under exceeding 
pressure and obsessed by concern caused by the increasing 
dearness of living, the employees, whether men or women, 
do not go on the sick list until absolutely compelled to do 
so. The women, it must be remembered, are very fre- 
quently either widows or the wives of men serving at the 
front, and in both cases they have oftener than not 
children to support. It is significant that the effect of 
the workers keeping at work until obliged by exhaustion 
to desist has been to cause a notable increase in the 
mortality figures, which in 1915 were much higher than 
in 1914—5.84 per 1000 members of the sick fund members 
as compared with 4.12 in 1914. 

The women employed in Krupp’s and in all engineering 
and ammunition works in Germany are supplied with 
suitable costumes such as will not endanger their lives by 
catching in machinery and will not impede their movements. 
There are several of these costumes, one with knickers 
and puttees made in one and worn with a loose sack coat 
made to come down over the hips. This coat can be 
worn open or closed, but when the wearer is at work she 
usually removes it and puts on instead a sleeveless overall, 
so designed as to cover the legs and whole body, and 
fastening on the shoulders. For women doing work 
necessitating constant movements of the upper part of 
the body a special dress has also been devised to allow 
the freest possible movements while keeping the blouse in 

lace. 

: The number of women now employed in engineering 
works throughout Germany is enormous, being in some 
cases as much as 80 per cent. There is even a movement 
both in Germany and in Austria-Hungary in favour of 
introducing some form of compulsory service for women— 
that is to say, the obligation for every woman directly 
to serve her country in one way or another by doing war 
work, unless, of course, physically incapacitated or 
prevented by motherhood. 

One complaint of the women factory workers in Germany 
at present, especially of those who are married and have 
young children at home, is that, working as they do 
mostly from six in the morning till six in the evening, 
with perhaps only an hour’s interval at mid-day, they 
have absolutely no time or opportunity to buy provisions. 
At noon they have no time to make purchases, and after 
6 p.m. there is virtually nothing more to be had. Another 
complaint is that soldiers’ widows are worse off than 
soldiers’ wives. A soldier's wife with three children, for 
instance, and a soldier’s widow with three children each 
receive M. 75 a month, but the latter must pay taxes upon 
this sum, while the former need not. 

Furthermore, there is a general feeling that the women 
are being altogether unduly exploited and their work 
underpaid, particularly in view of the immense profits 
earned -by ammunition works and almost all enterprises 
supplying either the requirements of the army and navy 
or any indispensable commodities, such as coal. Take the 
twenty-six leading German mining companies, for example. 
Their total surplus rose from M.7,158,823 in the first 
quarter of 1915 to M.13,868,377 in the last quarter of the 
same year, or arise of 96 per cent. This is attributed to 
the increases in the price of coke, coals and briquettes, 
to keen demand and to comparatively small output owing 
to scarcity of labour, despite the number of prisoners of 
war employed. In Prussia alone early this year there were 
669,000 prisoners of war employed, not all of them in 
mines, of course, while in other parts of Germany 250,000 
to 300,000 prisoners of war are now at work. This utilisa- 
tion of prisoners of war may possibly account for the 
slight increase of wages during last year—only 12 per 
cent.—despite the great increase in relative output. 
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AERIAL ROPEWAY AT NIAGARA FALLS. 





A Group of Spanish engineers and capitalists has lately 
completed a passenger carrying ropeway spanning the 
Niagara River across the entrance to the famous whirlpool 
—a distance of 1800ft. Both landing and starting stations 
are upon Canadian soil, but it so happens that midway the 
route, as shown in Fig. 1, crosses a corner of the inter- 
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Fig. 1—MAP SHOWING LINE OF CABLEWAY | 
national boundary. Therefore permission had to be 
obtained from the national authorities in Washington 
and at Toronto, as well as from the State of New York. 
The Niagara Spanish Aerocar Company, Limited, is a 
Canadian Corporation, and is operating under the patents 
of Torres y Quevedo, already known on account of his 
work in the field of aeronautics. While the Torres prin- 
ciple has been used before in Canada and the United 
States in the cases of single cable ropeways for industrial 
service, the Niagara Falls undertaking is the first installa- 
tion in America of tne Torres multiple cable system for 
the transportation of passengers. On the same system, 
but on a smaller scale, is the aerial ropeway installed at 
San Sebastian, Spain, where tourists are carried across 
a gorge to a point overlooking the Bay of Biscay. The 
span there is 919ft. with a sag of 92ft. At Niagara Falls 





the average height of the two terminal towers above the 
river level is 247.5ft., and the point of maximum sag, at 


vertically in steel guideways. In case of a sudden load 
the cables as they sag raise the boxes, but the tension upon 
each cable, as is well understood, remains constant at 
10 tons, regardless of the load on the passenger car. 
This of course disregards the effect on the_tension of the 
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Fig. 3—-COUNTERWEIGHT BOX 


inertia of the counterweights, which, however, is stated 
to be substantially negligible. 

The track cables are crucible steel rope lin. in diameter, 
and composed of seven round strands surrounded by 16 
locked coil strands. These cables are too stiff to bend 
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Fig. 2—THE PASSENGER CAR 


full load, is 100.1ft. lower. This leaves the car 148ft. 
above the water. ; 

An electric railway runs round the cliffs flanking the 
whirlpool, and the Niagara Spanish Aerocar Company 
was not allowed to stretch its ropeway across this line. 
The Park Commission, in addition, prohibited the rearing 
of towers or structures that would rise above the top of 
the cliffs. The design of the anchorages is therefore some- 
what unusual, the towers being scarcely more than abut- 


ments secured to the solid rock of the underlying ledge. | 
The expense of the undertaking was, it is said, increased | 
considerably by a lack of full knowledge of local conditions. | 


The cost of labour and materials alone amounted to quite 
£12,000. 

The transporter or car—see Fig. 2—is 10ft. 10in. wide, 
24ft. long, and 23ft. high. It has a seating capacity for 
24 passengers and standing room in a central raised aisle 
for 21 more, in addition to the conductor. When empty, 
the car weighs 3.5 tons, and when fully loaded 7 tons. 
The car was built in Spain and assembled at Niagara Falls. 
Before being pronounced fit for sevice it was subjected 
to a load test three times that due to its maximum pas- 
senger capacity. The carrier is suspended by means of 
running gear in the form of wheels that travel on six 
parallel cables which are permanently secured at the 
Colt’s Point terminal. At the Thompson’s Point end of 
the route each track cable passes over a grooved sheave 
and is attached to a counterweight which serves to keep 
the cables taut. There are six of these counterweights. 
They consist of boxes 12ft. high by 6ft. 7in. wide and 1 lin. 
deep, built of steel plates and angles. These are packed 
with pieces of cast iron, of which there are four weighing 
195 Ib. and 200 of 90 Ib., giving a total load for each box 
of 18,780 lb. Including the box itself, each counterweight 
weighs 10 tons. 

The boxes, as indicated in Fig. 3, are arranged to move 


over the sheaves at Thompson’s Point, and, therefore, 
each of them is secured by a socket, 10ft. in front of the 
sheave, to a l}in. monitor plough steel cable. The latter 
is of six strands of nineteen wires each, and can be bent 
over the sheaves and fastened to the counterweights. 
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Fig. ANCHORING PIT 


Each track cable is secured at Colt’s Point to a 2in. rod. 
The six rods are bent round a concrete block of 741 tons. 
This block is built into the face of the cliff, and the rods 





are carried thence to the bottom of pits, where they are 


finally anchored by nuts, &c. These pits—see Fig. 4— 
are open so that the anchorages can be inspected at any 
time. 

Regarding the safety of the installation, the company 
points out that each track cable is entirely independent 
of the five others. The breaking of any one of them would, 
it is claimed, not be serious, as the remaining cables would 
be able to sustain the car without any increase in their 
tension. Thé car would drop suddenly several feet, but 
after a few oscillations it would assume a new position of 
equilibrium. Therefore the parting of a cable, it is urged, 
would not imperil the passengers, and the breaking of two 
cables at the same time would be nearly as unlikely as the 
simultaneous parting of two cables belonging to totally 
separate installations. 

The car is drawn across the span by means of a {in. 
plough steel traction cable attached to one end of the 
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Fig. 5—AUTOMATIC STOP 


vehicle. This cable passes over a sheave at Colt’s Point, 
runs back across the whirlpool, over a sheave in front of 
the Thompson’s Point station, and thence to the driving 
sheave. From the driving sheave it passes around three 
other sheaves, to one of which is secured a 10-ton counter- 
weight box, which is arranged in guideways similar to 
those provided for the track cable counterweights. In 
this way a tension is created in the cable which takes up 
any slack caused by vertical motion of the car. After 
passing round another groove in the driving sheave, the 
traction cable passes out to the other end of the car. 
The 8ft. driving sheave is operated by a 75 horse-power 
Westinghouse motor of the three-phase type, taking current 
at 440 volts and running at 480 revolutions per minute 
This motor is connected by means of worm-gear to the 
shaft of the driving sheave, and gives a maximum speed of 
approximately 400ft. per minute to the vehicle. The 
































Fig. 6—-THE CAR LEAVING ONE OF THE PLATFORMS 


total run of 1800ft. can therefore be made in four and a-half 
minutes, but the average run will probably take six 
minutes. This will allow for half speed when covering the 
most spectacular part of the trip 

Should the motor break down or there be any failure 
of electrical energy, a clutch is provided in the driving 
shaft by means of which the Westinghouse motor can be 
disengaged, and a 5 horse-power petrol engine brought 
into service. This engine would permit the system to 
be run only at very low speed, but this would suffice in an 
emergency. Precautions are provided in case the traction 
cable breaks. If this occurred during a trip the car, it is 
stated, would oscillate backwards and forwards along the 
track cables until it came gently to rest at the lowest 
point of the sag, which would be about the centre of the 
span, inasmuch as the two terminals are of nearly the same 
height—differing only by a matter of 3ft. To bring the 
car back to Thompson’s Point at such a time, a relief car 





and a relief traction cable are available. Attached to the 
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driving sheave shaft, and running idle ordinarily, there is 


a drum on which a jin. wire rope is coiled, with one end 
permanently fastened to the drum. After the breaking 
of the traction cable the free end of the relief cable would 
be fastened to the relief car, a light basket which holds 
one man and which hangs from pulleys that can be readily 
placed upon two of the track cables. The driving sheave 
would then be moved slowly, paying out the relief cable 
until the man reached the car. The relief cable having 
been fastened to the vehicle by chains provided for the 
purpose the driving sheave would haul the car back to 
Thompson’s Point. 

At each terminal there is an automatic control which 
stops the car easily and without shock within a run of a 
little more than 3ft. This automatic stop is shown in 
Fig. 5 during erection at the Colt’s Point anchorage. 
The traction cable runs longitudinally through a din. 
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Fig. 7—-THE CAR STARTING ON A JOURNEY 


pneumatic cylinder and the centre of its contained piston. 
A clamp on the traction cable, just in advance of the car, 
comes up against the face of the piston and engages with 
it in such a manner that the vehicle can not slip back 
from the landing platform. At each end of the car are 
gates, operated by the conductor, and these cannot be 
opened until the clamp has engaged the stop piston, and 
thus effected the release of a locking device under the car. 
Even then, only the right gates can be opened, namely 
those at the proper point of exit. Again, when the car 
starts, the locking device is disengaged, but this cannot 
be effected until the gates are closed. 

Work was started upon the ropeway on July 12th of 
last year, and despite some unexpected difficulties, the 
system is now ready for service. In Fig. 6 the car is 
shown leaving one of the platforms, and in Fig. 7 it is 
shown at the start of a journey. 








THE UNITED STATES BATTLESHIP PENN- 
SYLVANIA. 


Tue United States battleship Pennsylvania underwent 
her official speed trials earlier in the year, and during her 
runs off the coast of Maine exceeded the contract require- 
ments of 21 knots by a matter of three-quarters of a knot. 
The Pennsylvania was authorised by Act of Congress 
dated August 22nd, 1912. Her keel was laid on 
October 27th, 1913, about eight months after the signing 
of the contract for her construction. The contract price 
for hull and machinery alone was 7,260,000 dols., say 
£1,452,000, and when complete in all particulars she will 
represent a total outlay of close on to £3,000,000. 

The Pennsylvania was built in the well-known American 
yard of the Newport News Shipbuilding and Drydock 
Company. Between perpendiculars her length is 600ft. 
and her overall length is 8ft. greater. She has a beam of 
96ft. 8in., a depth of 46ft., and a mean draught of 28ft. 
10in. when fully equipped and ready for sea, with normal 
stores, ammunition and coal aboard. With two-thirds 
of her full supply of stores and fuel and a full supply of 
ammunition she will have a so-called normal displacement 
of 31,400 tons. Her full displacement will be 32,567 tons. 
She has a tank capacity of 694,830 gallons of fuel oil or 
2322 tons. The ship does not carry any coal at all, and 
even the ranges in the galley are designed to burn oil. 

The prime movers are four Curtis turbines actuating 
four separate shafts, each with one propeller. Steam is 
supplied by twelve Babcock and Wilcox marine water-tube 
boilers, having a total heating surface of 58,150 square feet. 
The shaft horse-power of the propelling machinery and 
its auxiliaries is 31,500, and .the total weight of the 
machinery is substantially 2400 tons. There are four turbo- 
generating sets each of 300 kilowatts capacity, and yielding 
a total of 9600 ampéres at 125 volts. In the building of 
the main or propelling turbines, approximately half a 
million separate pieces of blades and half a million packing 
pieces have been installed one at a time. These blades, 
if placed end to end, would extend for a distance of 384 
miles, 

The arrangement of the propelling machinery is such 
that each inboard shaft is driven by a high-pressure 
turbine which is placed in a forward engine-room. Each 
inboard shaft has also an independent astern turbine 
placed in an engine-room immediately aft of that containing 
the high-pressure turbines. The outboard shafts each 
has two turbines on it. First of all there is a cruising 
turbine, the two turbines of this type being in a forward 
engine-room. Then there are the main low-pressure 
turbines, which, with their ahead and astern elements, 
are placed in the after engine-room. The arrangement of 


the machinery is such that at cruising speeds the steam 
from one cruising turbine passes to the other cruising 
turbine, thence to the main high-pressure turbine driving 
one inboard shaft, and finally to the main low-pressure 





turbine on the corresponding outboard shaft. When 
running at high speed both of the cruising turbines are 
thrown out of gear and the steam enters each of the main 
high-pressure turbines, from which it passes immediately 
to its corresponding main low-pressure turbine. The two 
high-speed cruising turbines are connected to the outboard 
propellers through the medium of two-pinion Westing- 
house hydraulic floating-frame reducing gears. 

The Pennsylvania is the first of the American dread- 
noughts to be equipped with triple gun turrets. There 
are four turrets mounting in all twelve l4in. guns of 
45 calibres. These weapons are undoubtedly very 
powerful, and, according to the Chief of the Bureau of 
Ordnance, Rear-Admiral Joseph Strauss, they are the 
equal of the 15in. guns now afloat in the British Navy. 
There are two turrets forward and two aft, and the guns 
of the upper turrets fire over the roofs of the neighbouring 
lower turrets. This disposition ensures a concentration 
of six guns either ahead or astern and a broadside of twelve 
of these 14in. weapons. In each turret the three guns 
are held in a single or common sleeve and are therefore 
manceuvred in unison. 

The Pennsylvania has a torpedo defence battery of 
twenty-two 5in. rapid-fire guns of 51 calibres, and 
these are so disposed as to ensure well nigh a complete 
circumferential fire. The torpedo equipment consists 





extended, and they realised that patriotism ranked above 
individualism and class loyalty. It was seen clearly that 
the supreme interests of the country could only be secured 
by self-sacrifice. 

It was seen at home—and even more clearly in the 
Dominions—that that newer and wider outlook also applied 
in regard to their view of the Empire. They realised that 
love of the Empire was no mere sham, but it was something 
that they grasped with an intense keenness, and for which 
they were prepared to lay down their lives if necessary. 
Many of them had begun to dream dreams, and to picture 
to themselves the use they would make of that wider form 
of patriotism after the war. They were surprised to find 
how far away they had drifted from the old individualism 
of pre-war days. That wider vision applied also in the 
case of national production. Before the war many men 
made it their ideal to put together a competence so that 
at the earliest possible moment they could retire and live 
happily ever afterwards. And how many young men and 
women there were who thought it no shame to live a life 
of idleness if they could afford to do so! But now the 
oldest “‘ dug-out ’’ in the country was anxious to “ do his 
bit,” ashamed to be found idle, when there was work for 
all. They realised now that there was an unlimited 
demand for everything they could produce, and he hoped 
that idea would not vanish when the war was over. It 








of four submerged tubes for the discharge of 2lin. 
torpedoes. Defensively, the ship is the best protected | 
craft afloat in the United States navy, and it is claimed that | 
her armour is not only of greater thickness than that of | 
any finished rival craft, but that its distribution is unusually | 
extensive. The belt armour has a maximum thick- | 
ness of I4in. and the primary battery is similarly | 
shielded, the face plates of the turrets, moreover, being | 
18in. thick. Naturally, the barbette plating is as | 
heavy as the general plating of the turrets. The | 
water-line belt extends below water a distance of | 
8ft.,and the entire broadside is heavily armoured up to | 
the main deck. The ship has two armoured or protective 
decks, and there are transverse bulkheads of very heavy 
steel that add to the craft’s internal defence. The under- 
water protection against mines and torpedoes consists pri- 
marily of a very generous sub-divisioning supplemented 
by a number of longitudinal bulkheads of special process 
steel. These bulkheads are expected to check and with- 
stand the explosive violence of the expanding gases 
generated by mine or torpedo explosives. This internal 
arrangement of the Pennsylvania was, we understand, 
decided upon after a number of secret experiments. 

The boiler-rooms are partitioned off by heavy bulk- | 
heads extending from side to side of the ship, and the 
battery of boilers discharges its smoke and gases into a 
single funnel. The base of this funnel is shielded by thick 
inclined armour, and it is expected that in this way the 
escape of furnace gases into the *tween deck spaces will 
be prevented during an action. This immunity from suffo- 
cating fumes was not insured in some of the Russian battle- 
ships during the Russo-Japanese War, and it is a matter 
of common knowledge in naval circles how those vessels 
suffered in consequence during the fight in the Straits of 
Tsushima. 








THE IMPORTANCE OF INCREASED 
PRODUCTION. 


In the course of an address at the National Economy 
Exhibition on June 29th, 1916, Mr. W. L. Hichens, | 
chairman of Cammell Laird and Co., Limited, said, that 
as a large employer of labour all questions of labour and 
capital interested him more than anything else, save the 
war. The war had given them a new angle of vision in 
regard to many things. Before the war they lived in an 
age of individualism. The watchwords of the nineteenth 
century had been self-realisation, survival of the fittest, 
laissez faire, and the interests of the individual. By an 
extension of meaning the same ideas were also applied 
to various groups of society. Employers organised them- 
selves into federations, and working people organised 
themselves into trade unions ; both of which existed for 
the purpose of seeking their own interests. Other classes 
of society followed suit, with the result that individual 
interests or class interests ranked first, and the interests 
of the country as.a whole took second place. Politics 
was regarded as a game in which each section played for 
its own hand, and justice was supposed to reside in num- 
bers. Then came the war, and straightway some three | 
million men were found ready to sacrifice their lives for | 
their country. The clouds seemed to lift, the horizon | 
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seemed to him, that if it was essential for them to work as 
hard as possible to preserve their liberties, it would also 
be a valuable thing after the war to work as hard as they 
could for the sake of the happiness and welfare of the whole 
community. 

To-day there was an unlimited demand for everything 
they could produce. They wanted munitions for them- 
selves, and for their Allies. They also wanted to produce 
as many other things as possible in addition to munitions, 
in order that they might be exchanged with other countries 
for commodities needed for war purposes. Munitions of 
war from abroad could be paid for in four different ways. 


| First by the selling of American Dollar Securities ; second 


by exporting gold; third by raising loans in countries 
with which they wished to trade, but the supply from 
these sources was limited. Fourth, and this was the most ”* 
important of all, they could exchange goods exported 
from this country for munitions, and that was the most 
satisfactory way of achieving their object. A very great 
deal had already been done in the way of increasing their 
exports. The latest figures showed that the value of 
exports from Great Britain in May,1916, was £47,000,000 ; 
in May, 1915, it was £33,500,000, while in August, 1914, 
it was only £24,000,000. These figures showed a very 
large and satisfactory increase, and if they would only 
go on increasing at the same rate, if by this time next year 
the exports had again increased by one-third, and another 
£180,000,000 per year had been added to the value of our 
exports, everyone could see how enormously our position 
would be strengthened. And surely much could still be 
done to improve output. Something might be done by 
increasing Government organisation, but he did not think 
a very great deal could be done in that way, because, 
for his part, he did not think the Government were very 
good organisers, and, moreover, he did not think they had 
very good material to work upon. The sturdy indepen- 
dence of Englishmen, which was a very valuable quality 
and far superior to the unreasoning docility of the Germans, 
did not lend itself to Government organisation. Indi- 
vidual liberty had its price, but it was worth paying for. 
One of the things the Government could do was to 
devote more attention to organising the shipbuilding 
capacity of the country. Nearly a year ago he had tried 
to get a committee appointed of shipowners, shipbuilders, 
and Admiralty officials to deal with this subject. It 
was obvious that additional ships were badly wanted, 
and if such a committee saw to it that every shipbuilding 
yard was fully and continuously occupied on the type of 
work most suited to it, he was confident that the output 
would have been materially increased. He also thought 
it would have been a very great gain if the merchant 
shipping was more standardised in this country, so that 
they might fur the time being concentrate more on quan- 
tity than on quality. But he was told that this was not 
practical politics. However, they would notice that quite 
recently a powerful body of practical shipowners had 
formed a company to produce just these standardised ships 
which the Government had declared to be outside practical 
politics. He was still in hopes that the Government 
would do something in this matter. But, speaking gene- 
rally, they had to depend in the main on their own indi- 
vidual enterprise and effort. He felt confident that pro- 
duction could be largely increased, because it was still 
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in them to make a very much bigger effort than they made 
before. Before the war statistics showed them that two 
and a-half times as much work per working man was turned 
out in the United States as in this country. Of course, 
in America, they had far more labour-saving devices than 
were used at home ; and that fault lay mainly with British 
employers, who did not always take the trouble to find 
out the best and newest appliances, because they felt they 
could rely upon a cheap labour supply. The fault also 
rested with the Government, because they had the most 
obsolete and antiquated Income Tax regulations, which 
hampered them in writing off their capital within the life 
of machinery which they had purchased. In America 
it was commonly considered that machinery of certain 
types became obsolete in five years. In this country the 
rate of depreciation allowed for by the Treasury only 
enabled manufacturers to write off their plant in twenty 
years. The consequence was every firm was tempted 
to go on using its old plant long after it had become 
antiquated. The question of depreciation under the 
Income Tax laws was now a very serious one, far more 
serious with an income tax of 5s. in the £ than it was in 
the days before the war when it was only Is. 2d. in the £. 
But although the statement that the output per man was 
two and a-half times greater in America may need qualifi- 
cation, everybody who had visited the United States 
would with him that men worked very much harder 
there than they do here. He thought that anybody in 
close touch with labour would say, speaking generally, 
that there was still a considerable restriction of output. 

He was talking the other day to a well-known ship- 
builder, who stated that in his shipbuilding yard twenty 
per cent. of his men were always out for the first quarter 
of the day, that was before breakfast, and ten per cent. 
of the men were everyday out for the whole day. That 
was far too high a percentage for war time. There was 
no need for men to keep such bad time as that. As 
another example he mentioned that he was going over 
a shell shop the other day, and noticed that the filling 
of trucks with 18 Ib. shells was being carried out by women, 
whereas it formerly used to be done by men. He asked 
the manager what the effect of the change was, and was 
told that one woman did the work of five men. He would 
yield to no one in the great respect that he always had 
for the capabilities of women, but he maintained that it 
was not quite normal that women should be able to work 
five times as hard as men. The fact of the matter was 
that workmen had been unable to shake clear altogether 
of pre-war ideas, and had not been able in all cases to 
acquire the new angle of vision. Restriction of output 
was the weapon used in the fight between labour and 
capital, and that weapon had not been thrown away by 
labour. For the moment there was a truce between the 
two parties, but it was a truce of the type which everyone 
would deprecate if it were applied as a solution of the 
present world struggle. .They needed a final settlement 
of the misunderstanding between labour and capital. 
It was easy to make out a strong case to show that labour 
should abandon this weapon at the present time. If it 
did it would not really prejudice its position after the war, 
because the employer knew well enough what his machines 
were capable of and could distinguish between‘: cannot ”’ 
and * will not.” 

Restriction of output was a bad plan from the work- 
man’s point of view. It was only by increased output 
that the wages fund could be increased. Wages could 
only be-paid out of production. If production was reduced 
wages would have to be reduced. Labour argued that it 
ought to have a larger share of the profit paid to capital, 
but that would not go very far in improving the position 
of labour. The only way of paying considerably higher 
wages was to increase substantially the production of the 
country. Labour would probably not deny the truth of 
this, yet the argument would carry very little conviction 
to the working man. He would feel that the statement 
was one-sided. ‘* Our difficulty,” he would say, “is that, 
supposing we do increase production, we have no guarantee 
that the increase would go to us, for all experience goes to 
show that capital gets the lion’s share.’”’ Labour’s 
grievance is that capital had taken more than its fair 
share of the good things of this world, that the distribution 
of wealth had been unfair in the past; and one must 
admit that there was a good deal of truth in this conten- 
tion. If one studied the conditions of life in the poorer 
districts of the country, one had to admit that there was 
something wrong somewhere, and one could not help 
feeling that more of the wealth of this country ought to 
have gone in making the lives of the poorer sections of the 
community happier. 

He did not think it would be possible to make an appeal 
to labour to drop its weapon of restriction of output 
permanently unless a real etfort was made to understand 
its point of view and to meet it fairly. The question of 
the distribution of wealth was a perennial source of 
difficulty, but that was no reason for leaving it severely 
alone. 

Something had to be done soon if they wanted to avoid 
serious troubles after the war. He urged the Government 
to appoint at once a commission to inquire into the 
relations between labour and capital. Now was the time 
to act, because they had the wider vision which saw 
beyond individualism and beyond class loyalty to patriot- 
ism. It was only if they attacked the problem from that 
point of view that they could get anything approaching a 
satisfactory solution. The Government might reply that 
it had quite enough commissions to-day, but it had to 
remember that commissions were necessary to educate 
and crystallise public opinion in a democracy. Everybody 
ought to study the problem for himself and realise that as 
a citizen in a democracy he will be called upon to decide 
what policy should be adopted. The present policy of 
drift would in the end lead to a revolution as surely as the 
policy of drift in regard to the army and foreign affairs 
lei to a European war. 

Mr. Hichens, in reply to several questions which were 
asked him after his address, said that he thought some 
partial solution might in some cases be found in the 
direction of co-operation and co-partnership. He hoped 
more from the Excess Profits Tax. There was also a dis- 
tinct need for some machinery whereby people could 
learn the most public-spirited and useful channels in which 
they could invest their money. Regarding the standard- 


isation of ships scheme, the shipbuilders in that case were 





going to do with ships just what Mr. Ford in America 
had done with motor cars.» By turning out a large quan- 
tity all to the same pattern they would save a great deal 
of time and money. 








THE EDUCATION OF ENGINEERS. 





A SUB-COMMITTEE of the Council for Organising British 
Engineering Industry, consisting of Mr, A. P. M. Fleming, 
of the British Westinghouse Company, Mr. J. C. Maxwell 
Garnett, Dean of the Faculty of Technology in the Uni- 
versity of Manchester, and Mr. Miles Walker, Professor 
of Electrical Engineering in the Manchester School of 
Technology, has just issued a report on Engineering 
Education and Research, of which the following is a 
summary :— 

This report recommends— 

1. The organisation of British engineering industry, 
by the federation of British manufacturing engineers, 
for purposes which include education and _ research. 
Such a federation should co-operate with Governing 
Bodies of Schools and Colleges as well as with Education 
Authorities in providing a satisfactory system for edu- 
cating engineers; with universities and colleges in 
testing and research; and with the Government in 
conducting a central research institution specially equipped 
for investigations with which existing research laboratories 
are unable to cope. 

2. The co-ordination of the existing means for educat- 
ing engineers and, in particular, the provision of an 
adequate and more uniform system of scholarships. 
To this end, the number of Local Education Authorities 
for the highest education should be reduced, corres- 
pondingly larger areas being assigned to each. 

We have throughout had before us the need for applying 
to the education of engineers the same principle of con- 
tinuity which is familiar in every branch of physical 
science. In accordance with this principle, we consider 
that the last two or three years of every person’s whole- 
time education should have the specific aim of preparing 
him for his particular walk in life, so far as that can be 
foreseen. We are not asking for purely vocational train- 
ing, and we do not suggest that auring these last two or 
three years education should be unduly specialised. Our 
desire is rather to see a coherent curriculum in which 
every subject is linked to every other because they are 
all taught in close relation to the student’s future activi- 
ties, both vocational and social. : 

3. That a large number of junior technical schools 
be established for the education between 12 and 15 of 
boys who intend to become apprenticed to engineering 
trades. 

4. That all apprentices under 18 years of age be 
required to attend part-time classes for, say, 8 hours a 
week during works hours; but that this be subject to 
certain exceptions in the case of young people who con- 
tinued in attendance at secondary or jumior technical 
schools up to at least 15 years of age. 

5. That the instruction given to trade apprentices in 
these part-time classes be reformed so as to relate it more 
closely to the apprentices’ everyday work and so as to 
include what are known as citizenship subjects—for ex- 
ample, economic history; and that, where a sufficient 
number of apprentices is employed by the same firm, 
such classes to be conducted in that firm’s own works 
and by the works staff. 

6. That the specific education given to future members 
of the highly-trained staff be provided in a university 
or college of university rank for the majority who should 
be enabled to continue their studies up to 21 or 22 years 
of age; and in a senior technical school for the minority 
who may have to enter engineering works at 18. 

7. That boys who are to study engineering in a Uni- 
versity should carry their study of mathematics and 
physical science to a higher stage before leaving school ; 
and that, in general, the education of a boy at school, 
instead of being entrusted—as in some modern secondary 
schools—to six or seven specialist teachers whose business 
it is to advance his knowledge of a similar number of 
separate subjects to a uniform level of mediocrity, should 
be in the hands of a succession of form masters, who, 
knowing their boys well, may exercise a profound influence 
upon their characters and carry to a high level their studies 
in a more coherent curriculum. 

8. That the conditions for admission to universities 
should be reconsidered and rendered more uniform as 
between different universities and less uniform as between 
different faculties and different honours schools in the 
same university ; and that, in the interest of candidates 
of mature age and of other candidates approaching the 
university otherwise than through the normal avenue 
of the secondary school, university entrance tests should 
be distinguished from secondary school examinations. 

9. The reform of university teaching in certain im- 
portant respects, notably by a reduction in the number 
of lectures. 

10. That the completion of a three years’ university 
course in engineering should entitle students to no more 
than the B.A. degree; and that, until candidates have 
added works experience to academic training, they should 
not receive technical degrees—such as Bachelor of Engi- 
neering or Bachelor of Technical Science—which might 
then serve as professional qualifications. 

11. That any time spent in works between school and 
college should not be unduly prolonged. 

12. That university teachers be encouraged to undertake 
research on behalf of, and in co-operation with, manu- 
facturing firms; and that additional Government grants 
be paid to universities and colleges with this end in view. 

13. That, by the establishment of such an association 
of manufacturing engineers as we have advocated and by 
other means, the volume of research work carried out in 
connection with the British engineering industry be 
greatly increased: and that provision be made tor this 
increase in the volume of research by fully utilising and 
extending the facilities already available in universities 
and colleges, as well as in the works of private firms, and 
also by establishing a central research laboratory for 
investigations that cannot be carried out elsewhere. 











PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Maximum Iron Trade Priee Position. 


In the iron trade of this district nothing else is 
still talked about but the maximum price positions relating 
both to manufactured iron and to pig iron. What the 
future holds for trade in respect of this very important 
matter no one knows, but the prevailing ignorance whets 
the more the appetite of makers. Only a week now 
separates us from the July quarterly meeting, and every- 
one is anxious to be informed on the probabilities. As I 
remarked last week, it will be very disconcerting if a week 
hence nothing more definite is known than appears now, 
and the extent of quarter-day business must necessarily 
suffer considerably. Unfortunately the authorities have 
made no communication to the makers since my last 
report, and inquiries fail to reveal any reliable information 
respecting what decision the Ministry of Munitions will 
most likely arrive at upon the applications for increases 
in the maxima which have been sent to them from raw 
and manufactured iron producers alike. Buyers opinion, 
it must be confessed, is stil] on the side of ** no change,” 
i.e., they do not consider that makers will be successful in 
presenting a sufficient case to induce the officials to agree to 
the advances sought. To-day, Thursday, in Birmingham, 
on ’Change consumers were girding at producers pretty 
merrily in the spirit I have described, and were not to be 
“talked”? into the contrary belief. Time, however, 
will show which parties on the market are right in their 
views. Certainly it will be very remarkable to me if the 
makers’ case, which is undoubtedly a strong one for an 
increase, does not carry some amount of weight with the 
Ministry. It is unreasonable to expect that makers 
should bear all the increased costs of production which 
have become operative since the present maxima were 
arranged. The uncertainty which prevails has a very 
restrictive effect on the pig iron trade. Very conflicting 
rumours were abroad this afternoon as to the decision of 
the Munitions Office, but the net effect is to leave the 
market pretty firmly convinced that the authorities have 
known how to keep their own counsel. It is suggested 
as a minimum compromise, that if a general overhauling 
of prices is considered inadvisable, some concession might 
be made to smelters by allowing a more detailed difter- 
entiation between the various numbers of raw irons from 
the same district, instead of adhering only to the broad 
classification of forge and foundry irons which applies 
in some cases. This change, it is contended, would give 
the makers of superior grades an advantage in prices 
which they do not now possess. In the manufactured 
iron branches current maximum rates rule all round. 
Despite the provision made promptly to apply variations 
of the maxima to uncompleted contracts, the market, it 
must be confessed, continues thoroughly unsettled by 
the absence of any announcement on the part of the 
authorities. A considerable amount of business is waiting 
to be placed, but it is largely postponed. . 


The Bar Iron and Sheet Iron Trades. 


Makers of marked bars and merchant bars are 
unable to give much attention to requirements outside 
those of the Government. They are still compelled to 
turn down'many offers of business both for home and 
export. Marked bars realise the full maximum of £15, 
and South Staffordshire merchant bars are strong at 
£13 15s. Small rounds, squares and flats are not coming 
forward in quantities proportionate to the demand. 
The basis remains at £15 15s. Prices for small sizes of 
finished bars in steel have been quietly appreciating for 
some time owing to the heavy claims ot war work. ‘Ihhey 
now realise about £18 5s. Hoops are quoted £17 5s. to 
£18 5s., tube strip £14 15s., and nail rods £17. A con- 
siderable amount of business in the bar iron trade is held 
up pending the decision of the Munitions Ministry on the 
maximum question. ‘The South Staffordshire lron- 
masters’ Association, in the existing uncertainty, has 
made its own position quite clear. If there is to be any 
increase in the cost of pig iron it must in equity be accom- 
panied by a commensurate advance in the maximum 
applying to finished iron. The strength of the latter 
is shown by the fact that while the standard irons classified 
in the official schedule command the full maximum rates, 
unclassified material makes prices which in some cases 
are higher in comparison. There is renewed talk among 
bar makers as to the expediency of a general abolition 
of discounts. This would be unacceptable to merchants, 
who have been already hard hit by the exigencies of the 
war, and who depend largely upon the maintenance of the 
discount system for their remuneration. Other con- 
siderations would have to be weighed likewise. There 
is little change to be perceived in the galvanised and 
black sheet trade. Manufacturers held firmly for £18 as 
a minimum for black corrugated sheets and £19 for painted. 
Galvanised corrugated sheets sell at £28 to £30, but busi- 
ness is limited. Mill owners have long ceased to count 
upon any opening up of better supplies of sheet bars at 
home, and are getting deliveries trom America. Some 
bookings are now being made for August delivery. The 
price is very high, about £14 delivered here. What is 
making consumers hesitate is the feeling that they are 
running a great risk of being overtaken by a sudden slump 
in booking so far ahead at such prices. 


The Pig Iron Trade. 

In the pig iron department bargaining is being 
generally deferred until next week’s quarterly meeting 
in Birmingham. Such transactions as are put through 
are at maximum rates. There is a wide spread scepti- 
cism as to the probability of the maximum being raised, 
though of course, as I have already explained, the market 
is still quite without any authoritative information which 
is capable of being used in support of the widely divergent 
views of either consumers or producers. All this makes 
business very uncertain, and present contracts are limited 
to short deliveries in view of makers’ efforts to raise the 
maximum figures. The position of sellers in the existing 
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uncertainty is the more provoking since the Staffordshire 
and Midland blast furnaces remain ‘ controlled ’’ estab- 
lishments under the Government regulations. Smelters’ 
hands are therefore a good deal tied, and they are not open 
to make the most of the opportunities which the present 
condition of the market would otherwise present to them 
of making handsome profits by advancing prices to such 
a position as they themselves consider buyers would 
fairly bear. This system of “ control”? has existed now 
for six months past and there is no likelihood of the 
situation seeing any change, certainly for a very con- 
siderable time to come. Prices this week are quoted :— 
Forge pig iron: Staffordshire part-mine, 92s. 6d. ; special 
all-mine, 160s. (cold blast, 180s.) ; Northamptonshire, 
88s. 6d.; Derbyshire, 91s. Some South Staffordshire 
pig iron ‘smelters state this week that they will have 
seriously to consider whether they can afford to keep the 
furnaces going if the maximum is not raised. There are 
makers who, as I have declared for two weeks past, are 
unable at the existing prices to make two ends meet and 
who are actually incurring serious losses at the present 
time upon output. 


The Steel Trade. 


There is nothing very new to report this week 
concerning the steel trade either in respect of the raw 
or rolled steel departments. Makers having control of 
the latter all keep almost oppressively busy, while sellers 
in the former are so short of supplies that they are quite 
unable to give buyers half the deliveries they demand. 
The outlook in finished steel does not reveal much chance 
of any material change for the third quarter of the year, 
upon which we are now entering, and probably neither 
for the fourth quarter of the year. Prices keep very 
high. Orders for finished material for ‘“‘ controlled” 
works are still booked on the basis of £11 10s. to £12 10s. 
for plates and £11 2s. 6d. for sections, while quotations for 
“semis” are based on £13 10s. to £14 per ton for sheet 
bars and billets delivered Birmingham. American des- 
criptions of these rise to as high as £14 15s. delivered, 
and American ingots to £12 15s. delivered Birmingham. 
Steel consumers here greatly welcome the recent reduction 
in ocean freights as pointing to the very early probability 
of the existence of considerably more reasonable prices 
for American “semis,” for which there is so great and 
pressing a demand in this district. 


Iron Trade Railway Charges, 


This week the Staffordshire trade has become 
liable to a fresh costs impost as a result of the curtailment 
of the special facilities it has hitherto enjoyed in the 
matter of free railway storage and whartage of iron. 
It is understood that some other districts objected to 
preferential treatment being accorded to Staffordshire, 
and that this has occasioned its withdrawal. As a matter 
of fact, the preference had its origin, as far as can be 
gathered, in an adjustment which had nothing to do 
with redressing inequalities between competing centres. 
I referred to this matter last May, and I pointed out then 
that instead of a week’s free storage to their customers, 
the ironmasters, the carriers from Ist inst. are only allowing 
48 hours free storage. The change is one which must 
inevitably considerably add to local iron trade productive 
costs. 


Fuel and Wages. 


In the mineral branches tap cinder is very 
scarce on the market, and prices go up to 23s. per ton. 
Sellers of furnace cokes seek to enforce more money, 
but buyers decline to yield to them. Purple ore meets 
with a ‘good sale, as also steam and works coal. The 
advance of 34 per cent. which has just been granted to 
the miners in this district brings colliers’ wages to an easy 
‘record ’’ figure. The fresh advance represents an in- 
crease of 3d. per day or working shift to the men at 
the coal face engaged in hewing, 2d. per day or shift 
to loaders, and 14d. per day to surface workers. It is a 
truly remarkable state of things that hewers’ wages now 
exceed 9s. per day, loaders 7s. per day, and surface 
workers 5s. 6d. per day. Compared with the old rate 
of wages prior to the historic 1888 basis rates, the re- 
muneration now being received at the pits is close on double 
what it then was. A new working plan is just now being 
put into execution in the Warwickshire coalfield, with the 
object of increasing output. At each pit a committee 
is appointed representing masters and men jointly, and 
it is the duty of this body to ‘‘ keep an eye ”’ on influences 
which tend to lower production, particularly in respect 
of neglect of work and kindred hindrances to output. 
The committees have not yet been in existence long 
enough adequately to test their value, but good results 
are hoped for. 








LANCASHIRE. 
(From our own Correspondents.) 
MancuEster, Thursday. 
Iron, Steel, and Metals. 


Ir would almost be true to say of the trade this 
week that there are no markets in iron, for that is 
practically the position to which business is brought by 
the intimation that fixed prices were to be revised at the 
end of June, and the delay in giving any further infor- 
mation with regard to the matter. ‘The situation would 
have been better if no term had been given to the maxima 
as previously fixed, for then, although uncertainty would 
have been great the trade might have expected some 
notice before any alterations were introduced. As it is 
anything may be sprung upon us without any preparation, 
and hence members of the iron trades can only stand 
and look at one another. Apparently, there is some 
difficulty about the arrangement of prices with the coke 
makers which is hindering a decision with regard to pig 
iron, but this preliminary matter should have been taken 
up much earlier, so<that it might have been got out of 
the way before the term fixed for the validity of the pig 
iron maxima came to an end. It is understood that 


finished steel prices are to be maintained at the present 





figures for another three months, but this is a little vague, 
and some hesitation is expressed as regards the matter. 


Pig Iron. 


Business on the Manchester Exchange is only 
on a very small scale. Some small lots of Scotch iron 
are being sold at the old maxima, viz., 115s. 6d. on trucks 
for Glengarnoch and Summerlee and 114s. for Monkland 
and similar brands. With respect to ordinary foundry 
iron, merchants are now almost stopped from doing business 
not only in Cleveland but in the local brands. It is said 
that the maximum for Cleveland is raised’ to 87s. 6d., 
and this statement is generally believed, although I have 
not been able to find any definite authority for it. In any 
case Cleveland iron is of little interest to Manchester at 
the moment because merchants will not deal with it until 
the dispute about the certificate is settled, and so far 
there is no information to hand regarding this matter. 
One hears of very much more than 87s. 6d. being paid 
in some places for Cleveland iron, where a seller has a lot 
which he can deliver promptly. Merchants are not 
offering Derbyshire No. 3 at the moment, but some 
makers are willing to sell over the next three months at 
90s. on trucks (95s. in Manchester), and to accept the 
risk of any alteration which may be made meantime in 
the official maximum. So far as I could ascertain there 
were no buyers at this figure, and indeed it does not seem 
very advantageous to pay 2s. 6d. over the present maxi- 
mum on the chance that it is going to be advanced. A 
good deal may happen in the foundry iron market between 
now and September, and the safe policy for consumers 
is to buy only what is required over a short period. 
Consumers are not likely to forget that present day prices 
for foundry iron are a long way in advance of normal 
values, and if the end of the war should by any fortunate 
chance be in sight by next September a collapse is quite 
possible. There is no Lincoinshire foundry iron now 
being offered here, and only a small quantity of Stafford- 
shire and Northamptonshire iron. The latter might 
perhaps be bought at 93s. 6d. to 94s., but sellers of the 
former want 97s. 6d. Hence Derbyshire at the present 
maximum still holds the field. 


Semi-steel. 


English makers of billets seem to think that there 
is to be no alteration in the maximum price at any rate 
for the present month; but it is uncertain whether the 
extension of the existing maxima for sections is intended 
to include billets. In spite of the reported lower freights 
from America there are as yet no cheap offers of American 
billets ; and if it be true that much higher prices for this 
class of material are being paid by France it is not likely 
that the steel can come here. Some offers have been 
coming through at about £14—but there are no buyers 
here at that figure. 


Scrap. 

There are some indications of weakening in the 
scrap market, although this may be only a temporary 
phase. Heavy wrought scrap, for instance, has been 
sold at £6 5s. delivered as against £6 10s. last week, and 
possibly a better supply is coming forward. The price 
is likely to stimulate supply provided labour can be 
obtained to break up machinery and, of course, the same 
remark applies to cast scrap. Dealers are a little easier 
as regards this also, probably to the extent of 2s. 6d. per 
ton. Heavy steel scrap is unaltered at 106s. on trucks 
here. There is very little buying of cast scrap now pro- 
ceeding, but this, no doubt, is owing to the uncertainty 
in the pig iron market. Steel turnings go from bad to 
worse, and it may be doubted whether they could be 
sold now at any price. 


Finished Materials. 


Considerable difficulty is now being felt by the 
stock-holders in the finished iron and steel trade, i.e., 
the firms which have warehouses and are supposed to be 
able to fill orders for assorted lots. These merchants 
have been unable for some time to keep up the stocks of the 
various sizes, and they are now overwhelmed with orders 
which they cannot execute. 


Metals. 

There has been a considerable reduction in 
ingot copper, merchants now offering tough ingot at 
£121 12s. 6d. delivered here. Strong sheet copper is 
quoted at £152. Of course, these prices are still far 
higher than they ought to be in comparison with standard 
copper, and may yet have to be brought down. English 
tin is quoted here at £176, and English pig lead at £30 10s. 
For smali lots of spelter merchants quote £65. This is 
far above the London market for large lots, but the 
difficulty in obtaining these small lots is very great. 


Large Double-acting Gas Engines for Weston Point. 


The demand for current having outgrown the 
means of supply in the district of Western Point, the 
Mersey Power Company—which is an offshoot of the 
Salt Union, Limited—finds it necessary to increase its 
power plant. Mr. Malcolm, the engineer to the company, 
informs me that a commencement has been made upon 
the erection of a new power station for this purpose, and 
that an order has been placed with the British Westing- 
house Manufacturing Company, Limited, for two 1100 
brake horse-power gas-driven generating sets. The 
engines will be unique in this country. They are to be 
of the double-acting type with three cranks and water- 
cooled pistons, and will give 365 brake horse-power per 
cylinder when running at 166.5 revolutions per minute 
on producer gas. The dimensions of the cylinders are :— 
Diameter, 26in. and stroke 30in., while the weight of the 
fly-wheel will be about 30 tons. As the gas-driven 
generators will have to work in parallel with turbine- 
driven alternators running at 3000 revolutions per minute, 
the absence of speed variation is a vital necessity, and the 
cyclic irregularity of these engines is not to exceed 1/250. 
It may be recalled that the Westinghouse Company has 
already a number of eight-cylinder four-crank vertical 
engines up to 1000 horse-power in service in this chemical 
manufacturing district, at the Castner-Kellner Company’s 





works at Runcorn, but the new engines just mentioned 
will be the first of their type, and their operation will be 
watched with much interest by engineers connected with 
large gas engine building. 


Barrow-tn-Furness, Thursday. 


Hematites. 


There is a very brisk state of affairs to report in 
the hematite pig iron trade. The demand for iron is 
heavier than ever, and even with the increased amount of 
metal produced consumers are calling for heavier deliveries. 
At several works preparations are in hand, but full arrange- 
ments are not yet made to further increase the output. 
There are now 28 furnaces in blast between Canforth and 
Maryport. The whole of the iron is going into prompt 
use. From the Barrow furnaces—there are six blowing— 
and from those of the Cumberland Combination in the 
Workington area the iron is being used on the spot by steel 
makers and those who are smelting for the outside market 
are sending away their iron equally quickly. Prices are 
unchanged, with the maximum rates still in force, parcels 
of mixed numbers of Bessemer iron being at 127s. 6d. and 
special brands at 140s. per ton f.o.t. Warrants are idle 
at 115s. per ton net cash. The stores of warrant iron 
represent only some 500 tons. It is evident that for some 
time to come the iron trade of this district will be busily 
employed. 


Iron Ore. 


The demand for iron ore is fuller and raisers are 
doing their best to meet the increased wants of smelters 
in the immediate district. On outside account there is 
also a good steady demand for ore. Prices are steady 
at 21s. to 30s. per ton net at mines for good average 
qualities, and best Hodbarrow ores are quoted at 38s. 
per ton. There is a full demand for Spanish and Algerian 
ores and the quotation remains at 36s. per ton delivered to 
West Coast furnaces. 


Steel. 

There are no new features to report in the steel 
trade. Both at Barrow and at Workington makers are 
doing their best to maintain a big output of steel for the 
making of munitions of war, and the usual mills for com- 
mercial sections of steel are being used for the purpose. 
Rails have not been rolled at Barrow for some time, and 
such is also the case at Workington. Billets are being 
turned out, and the price is £12 per ton. Nothing is being 
done in rails, but rates are still quoted, heavy sections 
being at £10 17s. 6d. to £11 10s. per ton, with light rails 
at £12 to £12 10s. and heavy tram rails at £12 5s. per ton. 
The plate mills at Barrow are standing idle, local users 
having to obtain their plates elsewhere. Ship plates are 
at £11 10s. and boiler plates at £12 10s. per ton. 


Fuel. 

For coal there is a strong demand, with good 
steam sorts at 24s. 6d. per ton delivered. Coke is in 
heavier demand at 33s. to 35s. 6d. per ton delivered for 
East Coast qualities, and Lancashire cokes are at 31s. per 
ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron Trade in June. 


THE outstanding feature of the Cleveland iron 
trade during June has been a substantial fall in shipments. 
With an increasing pressure upon the output to meet 
the multifarious demands of the war, and with the supply 
quite unequal to the demand, there has to be a strict 
allocation of production by the Control Committee. Home 
consumers engaged on war contracts have received 
adequate deliveries to meet their current needs, but 
other foundries have had to remain more or less on the 
waiting list, merchants being unable to guarantee supplies. 
Very heavy shipments have been made to France under 
current contracts, but new export business has had to be 
curtailed and shipments to neutral countries have been 
suspended. With a view of easing the pressure sales 
for Scotland for delivery this month have been prohibited, 
Scottish consumers being well placed both as regards 
stocks of Cleveland iron and also of Scotch iron, of which 
they hold substantial reserves. This was a purely tem- 
porary provision, but it aroused considerable resentment 
among Scotch consumers, who, it is now understood, 
have succeeded in obtaining permission to secure limited 
supplies. In the home trade makers were sold out quite 
early in June, and business has been done mainly for 
forward delivery. Sales have been effected for the 
ensuing quarter, and also for the fourth quarter of the 
year at 87s. 6d., the new maximum price. Very little 
business has been put through on foreign account, and 
prices have shown an easier tendency. ‘The shipments of 
pig inom from the Cleveland district during June amounted 
to 52,888 tons, as compared with 67,880 tons in May, a 
reduction of 14,992 tons. But the total in June last year 
was only 36,806 tons. Of the total of 52,888 tons, 2130 
tons went coastwise, and 50,758 tons abroad. The 
foreign shipments include no less than 40,499 tons to 
France, as compared with 44,067 tons in May, and 3314 
tons to Italy, as against 3751 tons. To China and Japan 
4205 tons were sent, as against 4162 tons. No pig iron 
went to any neutrals, with the exception of 2350 tons to 
the United States, nor to any destination in Africa or 
Australia. 


Current Business. 


A somewhat quiet tone now characterises the 
Cleveland pig iron market. Consumers bought heavily 
ahead during June, and are now, for the most part, 
well placed, subject to the maintenance of fairly regular 
deliveries. A few sales, however, have been made this 
week for various forward dates at 87s. 6d., the maximum 
home price, which is also the price for No. 4 foundry and 
No. 4 forge. No. 1 is at a premium of 4s. There is very 
little business passing in the export trade, makers having 
no iron to spare, and permits being barely obtainable. 
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A few odd lots in second-hands have been disposed of at 
97s., and the general quotation for f.o.b. shipment remains 
around 97s. 6d. with No. 1, 102s. 6d.; No. 4 foundry, 
96s. 6d. ; and No. 4 forge, 95s. 6d. The release of limited 
quantities to Scandinavia is expected, and in this event 
97s. 6d. will be a minimum quotation. A few licences 
are being granted for the Allies and the Far East. 


Hematite Pig Iron. 


The hematite position is unaltered. The demand 
from the home steel works continues insistent, and-the 
whole of the present output is going into immediate con- 
sumption. Little new export business is being licensed 
at the present time. Preparations for the blowing in of 
additional furnaces are approaching completion. Home 
consumers and France can purchase East Coast mixed 
numbers at 122s. 6d., the general foreign quotation 
standing at 140s. 


Iron-making Materials. 


In the foreign ore trade, best Bilbao Rubio is 
reported to be scarce and dear with the f.o.b. price 
steadily tending upward. Consumers are well bought, 
but merchants, in any case, have very little to offer, 
and business is at the moment stagnant. For best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees, 37s. 6d. 
is now regarded as a minimum quotation to controlled 
consumers, who have the advantage of an official freight 
basis of 17s. In the open market the price is fully 39s. 6d. 
The official maximum home prices of coke are unchanged. 
Good medium furnace kinds realise around 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


There is no cessation of activity in the manu- 
factured iron and steel trades. Considerable orders for 
ali classes of material continue to be received from the 
home Government and the Governments of the Allies. 
Ordinary work is not discussed, production and labour 
being almost wholly concentrated on official business. 
The shipments of manufactured iron and steel from the 
Cleveland district during June amounted to 38,702 tons, 
as against 40,938 tons in May, a decrease of 2236 tons. 
Of this total 3619 tons went coastwise, and 35,083 tons 
abroad. France received no less than 27,022 tons, as 
against 25,415 tons in May, and India and Ceylon 2443 
tons as compared with 1658 tons. Japan took 1916 
tons, Russia 1128 tons, Straits Settlements 891 tons, and 
Hong-Kong 420 tons. The following are the principal 
market quotations :—Common iron bars, £13 15s. ; best 
bars, £14 5s.; double best bars, £14 12s. 6d.; treble 
best bars, £14 19s. 6d. ; packing iron, £10; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 
rivets, £17 to £18; steel bars, basic, £13; steel bars, 
Siemens, £13; steel hoops, £15; steel ship plates, £13; 
steel ship angles, £11 2s. 6d.; steel boiler plates, £13; 
steel ship rivets, £18 to £19 ; steel sheets, singles, £18 10s. ; 
steel sheets, doubles, £18 lis. ; steel joists, £11 2s. 6d. ; 
steel strip, £14 10s.; heavy sections of steel rails, £11; 
steel railway sleepers, £12—all less 2} per cent., except 
ship plates, angles and joists, packing iron and iron bars. 


Shipbuilding and Engineering. 


It is still impossible to refer in anything but 
general terms to the immense activity which continues 
to characterise the shipbuilding and marine engineering 
establishments of the North-East Coast. Those yards 
engaged on naval contracts are putting their utmost 
energy into the work, while the firms which are only con- 
cerned with mercantile construction are also making as 
much progress as is possible under the existing con- 
ditions of shortage of labour and materials. Work 
turned out to Admiralty account cannot be referred to in 
detail, but its importance can be inferred from the fact 
that only one cargo vessel with a gross tonnage of 4169 
was launched on the Wear during June. This shows a 
great falling off from May, when seven vessels were 
launched, with an aggregate tonnage of 22,100—a cir- 
cumstance which portended an industrial revival, which, 
however, the output for the past month has not realised, 
The total for the half-year just closed is 17 vessels and 
57,258 tons, compared with 20 vessels and 68,965 tons 
for the first half of 1915. In June, 1914, 37 vessels were 
launched, with a tonnage of 149,781. The various 
departments of the engineering trade continue to be 
actively employed. 


The Coal Trade. 


There is no pronounced change in the coal trade. 
For early delivery the want of tonnage is keenly felt, and 
supplies are fairly abundant at rather low values. For all 
July the inquiry is limited, and whilst sellers are not 
numerous supplies offered are fully equal to requirements. 
Values are mostly steadily held, but where changes are 
noticeable they are on the down grade. It is felt that 
with more ample cargo space the market would rapidly 
harden up, and more settled and steady conditions would 
again be operative. One feature of the past week has 
been the placing of a contract by the Norwegian State 
Railways for 15,000 tons of Durham coals for shipment 
this month. The f.o.b. price is stated to be round about 
55s. So far the limitation scheme to France has not 
resulted in any great quantities being sent across the 
Channel. Doubtless the scarcity of vessels is holding 
back much business which is accumulating in the 
merchants’ hands. Best Northumberland steams and 
Tyne primes are barely steady, and seconds are weaker. 
Smalls are inclined to become easier, while unscreened 
steams are on the balance easier. North Northumberlands 
are still nominal and unquotable, both for bests and 
smalls. The Durham market is also easier all round. 
Best steams are always the weakest spot, and concessions 
for prompts can be obtained always. Gas coals are easy 
and coking coal is weaker, though with these, as with 
the various brands of bunkers, which are weaker at the 
moment, it is all a question of loading position. Quota- 
tions are as follows:—Northumberlands: Best Blyth 
steams, 52s. 6d. to 55s.; second Blyth steams, 47s. 6d. 
to 50s.; best smalls, 3ls. to 32s.; unscreened, 36s. to 
40s.; households, 50s. to 55s.; bunkers, 36s. to 40s. ; 
Tyne prime steams, 52s. 6d. to 55s. ; Tyne second steams, 





50s.; special Tyne smalls, 30s. to 32s. 6d.; ordinary 
smalls, 27s. 6d. Durhams: Best gas, 36s. ; second gas, 
34s. ; special Wear gas, 37s. 6d. to 40s. ; smithy, 35s. to 
36s.; coking unscreened, 35s.; coking smalls, 34s. ; 
ordinary bunkers, 33s. to 34s. ; best bunkers, 35s. to 36s. ; 
foundry coke, 43s. 6d. to 47s. 6d. ; furnace coke, 43s. 6d. ; 
gas coke, 30s. to 32s. 6d. 


Record Wages. 


Much has been heard of late of high earnings of 
workers engaged upon munitions and in engineering 
generally. But these are not the only classes which have 
benefited during the war. An increase of 22 per cent. 
in Northumberland miners’ wages announced this week 
is sufficiently noticeable. This is the most sweeping 
of the succession of advances announced since the war 
began. There have been one or two slight reductions, 
but the net increase with this last advance represents 
no less than 62 per cent., and over the 1879 basis 112 per 
cent. The increase is the largest ever allowed in a single 
quarter, and the percentage now attained is a record. 
The average selling price of coal at Northumberland 
collieries for the three months ending May was 16s. 6.09d. 
per ton,, as against 9s. 5.37d. before the war. The 
county average is increased by the latest advance from 
9s. 8d. to 10s. 11d. for hewers, or Is. 3d. per shift. 








SHEFFIELD. 
(From our own Correspondent.) 


Munition Canteens. 

SHEFFIELD is having a succession of distinguished 
visitors. The last were the French guests of the Univer- 
sity, and next week delegates from the Dominion Parlia- 
ment will spend a day or two here, looking round the big 
works. But what is being looked forward to with most 
interest, perhaps, is the visit next week of Princess Victoria 
of Schleswig-Holstein. The occasion will draw special 
attention to an aspect of the present munition-making 
activities which is liable to be rather overlooked. Yet 
it is of great importance. Was it not Napoleon who said 
that an army fights on its stomach ? The axiom applies 
equally truly to the vast army of munition workers in an 
important centre like Sheffield. Labour staffs have been 
doubled, trebled, and quadrupled, as the work of expansion 
has progressed, and as new large works have been put into 
operation new armies of labourers, skilled and unskilled, 
male and female, have had to be raised. In the short 
stop allowed for the mid-day meal it became quite im- 
possible for all these workers to find dining accommoda- 
tion within reasonable distance of the factories, so the 
idea of canteens for munition makers was advanced. 
The authorities of the Y.M.C.A. took the matter up, and 
deserve very great credit for the excellent results they 
have attained with the aid of about 500 lady volunteer 
helpers. There are, so far, only two canteens, but they 
are placed in ideal positions for their purpose, and are well 
equipped, roomy, practical institutions, and open day and 
night. One is 60ft. by 40ft. It is not just a rough kind 
of anything-will-do shanty. The structure is of wood, 
is lofty and adequately lighted, and will accommodate 
250 diners at one sitting. Good plain food is dispensed 
at practically cost price, for one shilling will about cover 
a three-course meal. It is not, of course, that the patrons 
of these establishments cannot pay. They can. They 
are earning very good money, but they are placed so awk- 
wardly that unless some such provision as this is made, 
they cannot, with all their money, obtain a hot meal at 
mid-day and midnight. The Princess, who is interesting 
herself in the work, is to inspect these canteens, and also 
a coffee stall which is doing good service. She will pro- 
bably be told that in one place alone as many as 4500 full 
dinners were served during June. It will be gathered, 
however, that little more than the fringe of the need has 
yet been touched. The vast majority has to depend upon 
other arrangements. The large armament and many 
other firms always have provided big dining halis, with 
oven accommodation for warming food brought to the 
works, and for the rest the men and youths have to do the 
best they can. But it stands to reason that the more 
comfortable their conditions are made, especially in the 
matter of meals, the better and steadier will be the work 
put in by the employees, and it is vitally important, in 
the light of the past weeks’ operations on the Western 
front, that no munition worker’s hand should grow slack. 


Colliery Managers. 


In my letter last week I dealt with one or two 
colliery matters of passing interest. Since then the 
Yorkshire branch of the National Association of Colliery 
Managers has officially visited Brodsworth and Bullcroft 
Main Collieries, two of the most modern in the South 
Yorkshire field. It may be recalled that these were 
amongst the ‘‘ Markham group”’ of pits associated with 
Sir Arthur Markham’s attempt to place a limit upon the 
then rapidly rising price of coals, an attempt which was 
followed soon afterwards by the passing of the Act which 
definitely fixed coal values for inland markets. The two 
collieries are bringing to the surface about 40,000 tons a 
week, or over a million tons each per annum, and the visi- 
tors seemed very much impressed by the efficient methods 
in operation, and particularly by the economy in coal 
consumption. These, like most of the South Yorkshire 
sinkings, are very deep pits, involving heavy initial outlay, 
so that economy in working becomes of first: importance 
to the financial success of the undertakings, and they are 
both financial successes. At a luncheon to which the 
visitors were entertained, Mr. C. P. Markham—who, by 
the way, is chairman of the well-known Staveley Coal 
and Iron Company, in connection with which concern, 
I believe, there has been some very remarkable develop- 
ments of late—spoke of the great expansion of operations 
in the South Yorkshire coalfield in recent years, and 
dropped a hint to the powers that be, to the effect that if 
colliery managers were subjected to less interference 
work could be carried on more satisfactorily. With regard 
to labour, Mr. Markham advocated a strong combination 
of masters to meet undue demands by the men. Nobody, 
he added, wanted to pay bad wages. A cheap man was 
a dear man. Personally, he liked a man who was fond of 





his money, because he was going to work and earn it. 
But he would not agree to a demand that a bad workman 
should have as much money as a good one. There, of 
course, is the pinch. In trades unionism the slow man 
usually sets the pace, and upon that foundation most of 
the trouble is built. 


Round the Works, 


The fact that a Lincolnshire firm has recently 
booked a War-office contract for a considerable number 
of steam vehicles, draws attention to the heavy require- 
ments of the Government and our Allies for traction 
engines of various kinds. Usually at this time of the 
year—and earlier—there is a strong home demand for 
these things and for steel parts of agricultural imple- 
ments, but makers generally are too busy now upon war 
material, and it is possible that farming interests, which 
before the war were making very rapid advances in the 
direction of thoroughly modernising their equipments, 
will find that for them, as well as for some other sections 
of the industrial community, the clock has been put back 
a little. Such implements as forks and spades, scythes 
and sickles have, however, been made in enormous quan- 
tities, but in the total absence of stocks of any kind 
business is of the hand-to-mouth order. Oversea business 
keeps up well. Included amongst new ord2rs taken are 
tools for Antofagasta, Sao Paulo, Cape Coast, Calcutta, 
Sekondi, Santos and Accra ; spoons and forks for Manaos ; 
steel for Delagoa Bay, Nuevitas, Bilbao, Malaya, Alex- 
andria and Gijon; files for Calcutta, Rangoon, Aracaju, 
Sierra Leone, Moscow and Delagoa Bay ; steel castings 
for Natal; hardware for Calcutta; hammer-heads for 
Loanda; augurs for Calcutta; cutlery for Gibraltar ; 
and machetes for Sierra Leone. For a long time past 
very large quantities of special steel for helmets has been 
turned out here, and it is understood that considerable 
attention is now being given to the making of a steel 
arrangement as a bodyguard. Aeroplane and armoured 
automobile steel is a very active section. An extra- 
ordinary number of carbon and high-speed steel twist 
drills are being produced, but makers cannot cope with 
the orders and, as mentioned a week or so ago, small 
carbon drills are most difficult to buy. In pre-war days 
a large proportion of these came from Germany, and 
although the United States is making up for the shortage 
to some extent, prices charged from that quarter are 
almost prohibitive. One interesting feature is that new 
plant for making small tools such as spanners and pliers, 
and for turning out machine-made razors and scissors, 
has been put down. At the moment some attention 
is being given to a movement set on foot by the Lanca- 
shire Trade Commission to improve permanently the 
level of trading between the Dominion and the home coun- 
try, as well as with our Allies, and the Chamber of Com- 
merce is urging members to lend as much assistance 
locally as possible, as one means of increasing Sheffield’s 
trade with Canada. Germany had, of course, established 
herself very firmly in that market, particularly regarding 
the classes of goods in which Sheffield specialises. 


Iron, Steel, and Coal. 


Inquiries in interested circles show that nothing 
has yet been heard in Sheffield regarding a revision of the 
maximum prices of pig iron, and the view is becoming 
more general that the present level will be maintained 
for this month at any rate. Some merchants candidly 
express the opinion that the maxima really allow a gene- 
rous margin to makers. Naturally the latter take a 
different view, and many of them are still pinning their 
faith to an increase in official values. There appear to 
be negotiations of some kind pending, but how these are 
likely to result it is impossible to say. It seems most 
probable that some change will be made in hematite pig 
iron prices, but even there nothing is known. Tungsten 
maxima were arranged to run until the end of the present 
month, but regarding pig iron, except that the uncertainty 
retards new business, the market is otherwise little effected 
at the moment, because most makers have a good deal of 
iron to deliver on contract over the current quarter. 
In such cases it was agreed that deliveries beyond June 
30th should be made upon the official maxima then 
current, thus covering any revision which might possibly 
have been made in the meantime. However, many 
makers have entered into new commitments, though 
always providing that undelivered portions should be 
subject to any official price alterations, and some are 
stated to have renewed contracts at figures in excess of 
the maxima—an operation which may possibly lead to 
trouble. East and West Coast hermatite irons remain 
at the maximum quotations for home consumption, 
the demand for special makes being under constant 
expansion. Little is being done in Lincolnshire common, 
and Derbyshire iron makers report a moderate business 
at fully maximum rates. Siemens and Bessemer acid 
billets and basics continue scarce and practically no 
billets are coming from America. The supplies of Swedish 
steel are very restricted, and prices are rising almost every 
day. Indeed it is most difficult to give a quotation for 
Swedish billets, values changing daily, but £35 per ton 
may be taken as an approximate figure. Swedish bars 
are almost impossible to buy. The iron and steel scrap 
market keeps in a fairly firm condition. As regards fuel, 
the demand for steam coal for consumption at inland works 
is steadily increasing, but, owing to a smaller tonnage 
now going for export under ligence, supplies are rather 
freer. Values obtainable for open market sales to neutrals 
are very substantially lower than they were a fortnight ago, 
and what small volume of business is passing is done at 
irregular prices. A fair tonnage is going to France and 
Italy. In the small fuel market the position of collieries 
is very strong, and nothing is on offer on the open market, 
as contracts account for full outputs. There are numbers 
of inquiries for supplies for which the question of price 
is often not even discussed. Current quotations for inland 
sales are per ton at pits as follows :— Best South Yorkshire 
hards, 18s. to 18s. 6d.; Derbyshire, 17s. to 17s. 6d.; seconds 
and cobbles, 16s. 6d. to 17s.; blast furnace coke is at 
26s. per ton on rail at ovens. 


Electric Furnaces and High-speed Steel. 


Some time ago I mentioned the fact that an 
improved type of electric furnace had been invented in 
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Sheffield, specially designed to overcome the difficulties | 
which such furnaces has generally presented when placed 
in competition with crucible furnaces, particularly in 
regard to the melting of high-speed steel. Since then 
matters have developed, and now a five-eighths ewt. 
capacity furnace constructed on the Greaves-Etchells 
system—the inventors are two Sheffield engineers, Mr. 
H. A. Greaves and Mr. Harry Etchells, B.Met.—has been 
installed at the Etna works of Spear and Jackson, Limited, 
and is running continually on high-speed steel, with very 
satisfactory results. The installation has created a con- 
siderable amount of interest here, as it appears to open the 
way to many useful possibilities at a time when an increase 
in the output of high-speed steel is badly needed. It is 
claimed for this type of furnace that it competes favour- 
ably in the matter of initial cost with the crucible furnace, 
is more economical in working, the output is greater, and 
the quality uniform, whilst the use of the purest tungsten 
is not essential, T.H. Watson and Co. (Sheffield) Limited, 
have under construction several of these ‘‘Greaves- 
Etchells”’ furnaces up to 5 tons capacity. 








SCOTLAND. 
(From our own Correspondent.) 


Wages. 


SCARCELY a week goes past without a demand 
for an increase in wages from some department of industry, 
and recently two decisions have been reported. The 
Government Committee on Production has awarded the 
members of the Amalgamated Society of Engineers em- 
ployed in West of Scotland steel works an increase in 
wages of ld. per hour. This raises the minimum wage to 
103d. per hour or £2 6s. 9d. per week, as compared with 
£2 2s. 9d. which is at present being paid to the men em- 
ployed by Clyde shipbuilders. The award does not affect 
the general demand for an advance of 2d. per hour, which 
has been discussed at local and central conferences, and 
is now under the consideration of the Emergency Com- 
mittee of the Engineering Employers’ Federation. In 
connection with the recent application on behalf of the 
Scotch oil workers for an advance in wages the Scotch 
Mineral Oil Association offered the men an increase of 
6d. per day, which has been accepted. The shale miners 
also received a similar advance. 


Shipbuilding and Shipping. 


The output of mercantile tonnage from Clyde 
shipyards continues small, and there is, as yet, little indi- 
cation of any speeding up in production as might reason- 
ably be expected from the reported Government arrange- 
ments. The bulk of this class of tonnage has been launched 
from yards in the lower reaches, and, while work is very 
plentiful in the upper reaches, attention is almost entirely 
concentrated on Government orders. Only three vessels 
were launched during the month of June, amounting to 
11,580 tons compared with 22,270 tons in May of this year, 
and 19,750 tons in June, 1915. The total for the six 
months is far behind the returns for previous years, even 
that of 1915, which was also a war year. Within the past 
half-year the tonnage launched amounted to 58,063 tons, 
compared with 138,973 tons for the same period in 1915. 
Several boats are, however, practically ready for launching 
and will help to swell the returns for July. No new con- 
tracts were intimated during June. Of the vessels launched 
the Ardgrange, s.s., 4530 tons, was built for Messrs. Lang 
and Fulton, Greenock, the Baron Inchcape, s.s., 5800 tons, 
for Messrs. H. Hogarth and Sons, Glasgow, and the 
Ravensbourne, s.s., 1250 tons, for the South Metropolitan 
Gas Company, London. Shipping at Glasgow continues 
fairly brisk. Exports during the past week included 
5440 tons of iron ore and steel material to France, 2200 
tons iron and steel to Japan, and 2130 tons iron and steel, 
and 170 tons textile machinery to India. Cargoes inwards 
included 15,000 tons timber, 4720 tons copper ore, 350 
tons oil, and 24,220 tons iron ore. It is reported that the 
Australian Government, having found it impossible to 
obtain—on what was considered reasonable terms—steam 
tonnage to convey its wheat crop to this country and to 
France, has purchased fifteen steamers to work this busi- 
ness on its own account. Of these fifteen boats thirteen 
were Glasgow owned, revresenting 56,000 tons of the 
64,000 gross tonnage of the lot. Ten of the Glasgow 
vessels belonged to Messrs. Burrell, two to Messrs. Clark 
and Service, and one to Messrs. Gow, Harrison and Co. 





Pig Iron. 


A large business is being done in the Scotch 
pig iron trade. The demand for hematite is fully main- 
tained, and notwithstanding all efforts to increase the 
output, the production is still considerably below require- 
ments, owing to the restricted supplies of inward ore and 
the limitation of furnace capacity due to labour causes 
principally. Ordinary qualities are also becoming difficult 
to obtain. Prices are all very firm with a slight upward 
tendency. Licences are very ‘scarce, and exports are 
consequently reduced to a minimum. The pig iron 
warrant market is still suspended. Total stocks now 
amount to 30,920 tons, compared with 116,098 tons at 
the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted 
f.a.s. at Glasgow :—Monkland and Carnbroe, f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s, 6d.; No. 3. 120s.; Clyde, Summerlee, Calder, and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
121s. 6d.; Shotts and Carron at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton, 


Finished Iron and Steel. 


All departments of the finished iron and steel 
trades are working under tremendous pressure. Large 


Government orders are still being placed, and while there 
is no lack of ordinary business, only a limited quantity 





of this class of work is going through. The demand for 
steel material, especially shell bars on home account, is 
very large, and works are finding it quite impossible to 
keep deliveries up to date. Practically the entire output 
is taken up either directly or indirectly with Government 
requirements. Ship plates are quoted about £14 12s. 6d. 
per ton, boiler plates about £15 12s. 6d. per ton, and 
angles £14 per ton and upwards. Black sheet makers 
are fully employed, chiefly on work for the British and 
French Governments. The quotation for 7 to 11 b.g. is 
still about £18 10s. per ton, net, Glasgow delivery. The 
position of the malleable iron trade is unchanged. Makers 
are very busy with home orders, and have practically 
nothing available for export either in iron or mild steel 
bars. ‘* Crown” iron bars are quoted about £14 12s. 6d. 
per ton, less 5 per cent. for home delivery, and £14 2s. 6d. 
to £14 5s. per ton net forexport. A good home and export 
business is being done in the wrought iron and steel tube 
trade. Despite the restrictions all round, a fair export 
business is being carried on, and if it were not for the high 
cost of freights with the prospect of further advances, 
the position could be termed satisfactory, considering 
the difficulties of the period. 


Coal. 

The quieter conditions which became manifest 
in the Scotch coal trade a week or two ago continue in 
evidence in all districts. The refusal of licences and the 
scarcity of tonnage are largely responsible for this state 
of affairs. This is particularly the case in the West of 
Scotland, where collieries are protesting against their 
treatment in the matter of licences in comparison with 
other districts, and intimate that if an improvement does 
not take place soon idle time will have to be resorted to. 
Business in ell coal is confined to immediate requirements, 
and in order to induce extra orders collieries are disposed 
to cut prices to some extent. Splints maintain their 
position fairly well, but navigations and steams are more 
plentiful and easier in price. Trade in Fifeshire is only 
moderate, and collieries could easily deal with more 
business than is passing. A considerable quantity of 
coal, too, is held under contract, and holders are selling 
below official quotations to clear. Conditions in the 
Lothians are not so satisfactory as they were, but show 
signs of picking up again. Licences were scarce but are 
now being issued with greater freedom, and collieries 
are hopeful of maintaining values. The aggregate ship- 
ments from Scottish ports during the past weék amounted 
to 220,025 tons, compared with 192,387 in the preceding 
week and 239,416 tons in the corresponding week of last 
year. Ell coal is quoted f.o.b. at Glasgow, 25s. to 30s.; 
splints, 33s. to 45s.; navigations, 37s. to 39s.; steams, 
24s. to 27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
21s.; best sereened navigation coal, f.o.b. at Methil or 
Burntisland, 45s. to 50s.; first-class steams, 40s. to 50s.; 
best screened steam coal, f.o.b. at Leith, 35s. to 37s. 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


BusIneEss continues to follow a fairly smooth 
course, although it is not of very large amount. Exporters 
are patiently awaiting for the limitation scheme for 
supplying coals to France to assume settled and ordered 
conditions. The local committee is endeavouring to 
push on with the details, the rota of members for the 
daily sittings are being arranged, and it is understood 
that the French Committee will be ready as from the 
15th inst. to play its part in supplying requirements. 
Still, there is information awaited from the Central 
Executive Committee. A meeting was called for Friday 
last of the Chamber of Commerce and adjourned to 
Monday, in the expectation that the particulars would 
then be to hand, but the meeting was subsequently again 
postponed until the end of this week. The Central 
Executive Committee on Thursday in last week dealt 
with the question of bunker coal shipped as cargo to 
French ports, and it was agreed that such coal came 
within the scheme and that the limitation of freights and 
price should apply to such coal. As to the supply of 
bunker coal to steamers at British ports loading coal for 
France, it was agreed to fix the maximum 7s. 6d. above the 
schedule prices. The clause in the scheme governing 
brokerage remains unaltered. Questions relating to coke 
are to be discussed by the parties interested with a view 
to fixing maximum prices and freights, Arrangements 
have now been made that all applications for licences to 
export coal, coke, or patent fuel to France and her 
dependencies shall be made as hitherto to the War Trade 
department, but must first of all, as from July 6th, be 
submitted to the local committee for the district from 
which the shipment is to be made. The local committee 
will then send them on to the War Trade department with 
a communication that the applications have been duly 
received and approved by the local committee. 


Foreign Coal Exports. 


There was an improvement in the foreign coal 
shipments from South Wales ports last week as compared 
with the previous week, but still the quantity was behind 
the total of the corresponding period of 1915, the respective 
totals being 321,436 tons last week and 339,828 tons a 
year ago, the decrease being 18,392 tons. Cardiff sent 
away 160,610 tons, which was 28,753 tons reduction. The 
principal destinations were Genoa, 20,037 tons; Rouen, 
13,644 tons; Naples, 9855 tons ; and Marseilles, 8108 tons. 
All the other ports showed slight increases, but their 
aggregate was insufficient anything to like equal the 
decrease for the port of Cardiff. Newport cleared 47,473 
tons, as against 46,856 tons, an increase of 617 tons. 
Rouen took 19,075 tons. Swansea shipped 74,785 tons, 
an increase of 303 tons on the corresponding week of last 
year. Marseilles received 11,030 tons, and Rouen 16,740 
tons. On a total of 38,568 tons Port Talbot registered 
an improvement of 9441 tons, the principal ports to 
which coals were dispatched being Nantes 6071 tons and 
Marseilles 4851 tons. Of the whole of the shipments from 
South Wales no less than 91 per cent. were for Allied 
countries. ; 





Colliery Acquisition. 


The official announcement was made at the end 
of last week that the negotiations, to which reference has 
previously been made, had been completed by which the 
Ebbw Vale Steel, Iron and Coal Co., Limited, and Messrs. 
T. Beynon and Co., Limited, jointly acquire a controlling 
interest in the Powell's Tillery Steam Coal Co., Limited, 
of which the capital is £144,006 in £1 shares, six shares 
being management shares, there being a debenture issue 
of £65,200. The bulk of the ordinary shares has been 
purchased at a figure not officially disclosed, although 
it has been reported in Cardiff Coal and Stock Exchange 
circles to be £3 5s. per £1 share. The collieries will 
come under the management of the Ebbw Vale Company, 
but the coal sales agency will be taken by Messrs. T. 
Beynon and Co., who will thus have a total quantity of 
coal to market of close upon 6,000,000 tons, which will 
easily place them first in South Wales. The output of 
the Powell’s Tillery Company is about 900,000 tons per 
annum in norma! times, but last year amounted to 800,000- 
The property, which is situated at Abertillery and Abersy- 
chan, adjoins the Griffin Nantyglo collieries. 


Pitwood Freights. 


Recently a deputation of South Wales pitwood 
importers had an interview with officials of the Ministry 
of Munitions on the question of fixing minimum pitwood 
freight rates and the adoption of a uniform form of charter. 
The deputation represented those importers who are not 
on the committee which supplies Admiralty collieries with 
their requirements, but who, during 1913 and 1914, im- 
ported about two-thirds of the whole quantity of pitwood 
necessary for South Wales pits. One of the principal 
points raised by the deputation was whether outside 
merchants would be placed at a disadvantage in agreeing 
to minimum rates of freight for neutral tonnage in the 
event of the members of the Admiralty Collieries Pitwood 
Supply Committee obtaining ‘French or British tonnage 
at lower rates, as in addition to supplying Admiralty 
collieries they competed with’ merchants in the open 
market. The deputation was assured by the officials 
of the Ministry of Munitions that there was no need for 
fear on that ground. 


Neutrals and Bunkers. 


Attention has been drawn by the Marine 
Department of the Board of Trade to the fact that one of 
the conditions upon which the owners of neutral steamers 
can obtain facilities for the supply of bunker coal for their 
vessels is that they shall not sell or time-charter any of 
their vessels without the previous consent of His Majesty’s 
Government. As there have been several breaches of this 
condition, inquiries were made which showed that the 
omission was generally due to a charterer sub-chartering 
without the owners’ knowledge, and consequently without 
the consent of the British Government. As it is of great 
importance to the owners and charterers of neutral 
steamers that the conditions of the supply of bunker coal 
should be strictly observed, the Board of Trade suggests 
that when negotiating charters on behalf of owners of 
neutral ships who have agreed to the conditions of supply 
of bunker coal, charterers should ascertain whether the 
consent of the British Government has been obtained, 
and also secure the insertion of a provision in the charter 
that the vessel is not to be sub-chartered without the 
previous consent of the British Government. 


Current Business. 


There has been quite a good inquiry for coals, 
more especially for France at the limitation prices, but 
actual business has been quiet, as colliery owners report 
pretty full stems. The docks keep well supplied with 
tonnage, and there is considerable activity as regards 
shipments, showing that a good deal of time-charter is 
being employed, as until Tuesday last there had been 
comparatively little fresh chartering. Judging from the 
brisker chartering on Tuesday it is evident either that 
coals were being released to a rather greater extent 
or that a number of stems had been reserved, as a good 
deal of tonnage was taken up. In fact, there were more 
steamers being offered for employment for Mediterranean 
destinations than has been the case for a week or two 
past. There has been no relaxation in coal values, which 
keep remarkably steady so far as large descriptions are 
concerned, while smalls, if anything, are better in tone, 
although the improvement is not reflected in any appre- 
ciable change in the price. Patent fuel has been a quiet 
market, and pitwood remains rather featureless about 
39s. to 41s. 


LATER. 


There has been no change of any description in the 
coal market, but interest has been intense concerning 
reports of Consolidated Cambrian Limited (chairman, 
Lord Rhondda), absorbing the business of D. Davis and 
Sons, Limited, which has a world-wide reputation for its 
well-known Ferndale steam coal. Rumours were at 
one time current that there was to be a linking up with a 
well-known steamship company, but so far this is not 
confirmed. It is, however, official that the entire ordinary 
capital of D. Davis and Sons is being purchased and that 
the purchase figure is 47s. 6d. for each £1 share,so that as the 
ordinary share capital is £787,500, the transaction involves 
the sum of over £1,870,000. The output of D. Davis 
and Sons, Limited, is about 1,250,000 tons, while tha 
of the collieries in the Consolidated Cambrian is about 
3,500,000 tons, so that the total production is close on 
5,000,000 tons. It is expected that by coming under 
the same control advantage will accrue from a uniform 
sales policy. Mr. F. L. David, who has been chairman of 
D. Davis and Sons, Limited, for a number of years, 
together with Messrs. T. Vivian Rees, Jules Vasse, Leonard 
Warner, and J. Bell White will retire from the Board, 
but Mr. Lewis, F. Davis, son of Mr. F. L. Davis, and Mr. 
David Hannah, consulting engineer, will remain on the 
directorate, which will therefore consist of Lord Rhondda 
(who has accepted the chairmanship),A Mitchelson (who has 
played a large part in the present negotiations), Leonard 
W. Llewellyn, Peter Haig Thomas, F. 8. Cartwright, L. F. 
Davis and David Hannah. 
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Approximate Prices. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 50s. to 52s. 6d.; ordi- 
naries, 50s. to 51s.; best drys, 45s. to 47s. 6d.; ordinary 
drys, 43s. to 45s.; best bunker smalls, 30s. to 3ls.; best 
ordinaries, 28s. to 30s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 22s.; best Monmouthshire black vein large, 50s. to 
55s.; ordinary Western Valleys, 49s. to 50s.; best Eastern 
Valleys, 50s. to 51s.; seconds Eastern Valleys, 47s. 6d. to 
50s. Bituminous coals: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 45s. 
to 46s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 37s. to 


39s.; through, 32s. to 33s.; smalls, 25s. to 26s.; best 
washed nuts, 35s. to 38s.; seconds, 33s. to 35s.; best 
washed peas, 32s. 6d. to 35s.; seconds, ¢ d patent 





fuel, 55s. to 60s. Coke: Special foundry, 62s. 6d. to 65s.; 
good foundry, 60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. 
Pitwood, ex ship, 39s. to 41s. 


Newport. 

Coal values have maintained a rather steadier 
tone since the end of last week, but business has been 
conducted on rather narrow lines. The collieries are 
very well stemmed and are not in the position of having 
to look for orders, while tonnage is adequate for immediate 
requirements. Approximate prices :—Steam coal: Best 
Newport black vein large, 50s. to 51s.; Western Valleys, 
49s. to 50s.; Eastern Valleys, 49s. to 50s.; other sorts, 
best smalls, 26s. to 28s.; seconds, 23s. to 24s. 
Rituminous coal: Best house, 23s. to 24s.; seconds, 22s. 
to 23s.; patent fuel, 50s. to 55s. Pitwood, ex ship, 39s. to 
4l1s. 








Swansea. 

The inquiry for anthracite qualities has rather 
improved and the tone this week has been brighter, and 
fairly good tonnage arrivals have strengthened the 
position. Values of large anthracite descriptions have 
been well maintained, and the tendency of machine-made 
qualities has been rather towards improvement. Rubbly 
eulm and duff, however, were unaltered. Approximate 
values :—Anthracite : Best malting large, 30s. 6d. to 32s.; 
second malting large, 27s. 6d. to 29s.; Big Vein large, 
26s. to 28s. 6d.; Red Vein large, 25s. to 27s.; machine- 
made cobbles, 34s. 6d. to 37s.; French nuts, 34s. to 
36s. 6d.; stove nuts, 33s. 6d. to 36s.; beans, 31s. 6d. to 
33s.; machine-made large peas, 20s. 6d. to 23s. 6d.; 
rubbly culm, 13s. to 13s. 9d.; duff, 5s. to 5s. 6d. Steam 
coal: Best large, 37s. to 39s.; seconds, 36s. to 37s.; 
bunkers, 29s. to 33s. 6d.; smalls, 20s. to 2 Bituminous 
coal: No. 3 Rhondda large, 45s. to 46s. 6d.; through and 
through, 36s. to 38s. 6d.; smalls, 27s. to 31s.; patent fuel, 
50s. to 60s. 





Tin-plates, &c. 

The tin-plate industry has displayed no special 
feature of note except that production last week was 
better and recent values have not been maintained. With 
regard to wages in the iron and steel trades, a meeting of 
the Wages Board was held a day or two ago, and the 
joint audit disclosed that during the past quarter the 
selling price of tin bars and steel rails had advanced by 
24 per cent. At the outset the employers’ representatives 
inquired whether the workmen’s representatives had 
plenary powers to accept or reject any proposal, and 


on being informed that they had no such power, 
the employers’ representatives expressed the opinion 
that it would be useless to discuss the matter. 


Subsequently, on the application of the men’s repre- 
sentatives, the matter was adjourned for a week, it 
being understood that in the meantime mass meetings 
of the men would be held at the various centres with a 
view to plenary powers being given the men’s represen- 
tatives. Subsequently the workers at Dowlais decided 
by an overwhelming majority to give plenary powers to 
their representatives to negotiate with the employers on 
future aadits, it being understood that failing an agree- 
ment the independent chairman would be called in. The 
following are the official quotations from the Swansea 
Metal Exchange :—Tin-plate and other quotations: 
I.C., 20 14 112 sheets, 35s. to 36s.; I.C., 28 « 20 x 
56 sheets, 36s. to 37s.; I.C., 28 » 20 « 112 sheets, 70s. 
to 72s.; I.C. ternes, 28 20 112 sheets, 60s. to 61s.; 
galvanised sheets, 24 g., £27 to £27 10s.; block tin, £170 5s. 
per ton cash, £170 15s. per ton three months; copper, 
£98 10s. per ton cash, £96 10s. per ton three months, 
Lead: English, £29 10s. per ton; Spanish, £28 per ton ; 
spelter, £48 per ton. Iron and steel: Pig iron: Standard 
iron, hematite mixed numbers, Middlesbrough, Scotch, 
Welsh hematite, East Coast hematite, West Coast hematite. 


nominal. Steel bars: Siemens, £14 per ton; Bessemer, 
£14 per ton. Steel rails, heavy sections, £10 17s. 6d. per 
ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Skefko Ball Bearing Company, Limited, of Luton, has 
opened a new district office for Scotland at 45, Bothwell-street, 
Glasgow. The district manager, Mr. J. D. Allan, has been 
representing the company technically for several years past. 

THE General Electric Company, Limited, of London and 
Witton, Birmingham, &c., advises us that the address of its 
Cork branch, from whence all orders from the South of Ireland 
are attended to, has now been altered to No. 76, Grand-parade. 

J. H. Heatuman, of Parson’s Green, Fulham, has opened 
showrooms at 35, Aldersgate-street, E.C, 








Coat Suppties.—A deputation of representatives of gas and 
electricity undertakings waited on Mr. Marwood, of the Board 
of Trade, on June 29th, 1916, and laid before him the various 
difficulties which were being encountered by the above industries 
at the present moment, more especially those connected with 
the making of new contracts for coal for the next twelve months, 
both as regards quantities and prices. The deputation was 
informed that the Board of Trade was prepared, if approached 
by gas, electricity or water undertakings, to use its influence 
through the medium of the District Coal Committees which had 
been established in the various colliery areas to procure the 
necessary quantities of coal required by the above-named under- 
takings. With regard to prices, it was further stated that if any 
undertaking which had cause to complain of the prices proposed 
to be charged for new contracts would bring such cases before 
the Board of Trade the Board would be prepared to take steps, 
if thought necessary, so that the prices charged should be 
justified by the provisions of the Price of Coal (Limitation) Act. 





THERMO-ELECTRIC METHOD OF STUDYING 
ALLOTROPIC CHANGES.* 


By Professor CARL BENEDICKS, Fil.D. 
(Physical Laboratory of the University of Stockholm). 


INTRODUCTORY. 


In a closed circuit, consisting of a homogeneous metal, no 
electromotive force, capable of causing a current, is produced, 
howscever the temperature of any part may be changed, 
according to Magnus. If, however, the metal has an allotropic 
transition point (two-phase point), and some part of the circuit 
be heated, and remain at a stationary temperature above this 
point, the circuit can no longer be said to be homogeneous, as 
the hottest part, according to the assumption, corresponds with 
a new allotropic state—forming a new phase. However, even 
in this case, no electromotive force comes into play, as the 
differences of potential, which @ priori may be assumed to 
exist between the two phases, equalise each other at the contact 
surfaces, on account of the equality of temperature of the 
contact surfaces. If, on the contrary, the local heating be not 
stationary, there is always a possibility that the two contact 
surfaces may differ in temperature. Let us assume, as a special 
ease, that the locally heated zone might travel with a constant 
speed along the conductor. 

Now, it is known that the temperature of a given transition 
is always somewhat higher on heating than on cooling, which 
depends on the faet that a real allotropice transformation takes a 
definite time to perform in every case. Thus, the contact 
surfaces between the two phases, as already stated, will have 
slightly different temperatures, and there is a possibility that 
a measurable thermo-electric force will come into action. 
In fact, it was stated by F. T. Trouton, as early as 1886, that 
a thermo-electric current is produced when an iron wire is 
moved through a flame, so that probably a local heating above 
900 deg. may occur. This phenomenon, which, though simple, 
affords a good lecture experiment, was correctly explained by 
G. F. FitzGerald as depending on what Sir W. F. Barrett, in an 
interesting note, describes as thermo-electric hysteresis. In 
near relation to this effect an observation made shortly before 
by H. Le Chatelier on silver iodide bears closely on the same 
point. The substance was enclosed between two metal elec- 
trodes, the circuit thus consisting of two different conductors. 
It was found that at the transition point strong electromotive 
forces appeared, which primarily were to be ascribed to a 
thermo-electric action. It was proposed by Le Chatelier to 
take advantage of this phenomenon for the study of allotropic 
transformations. At his suggestion, O. Boudouard made some 
determinations on nickel steel. Le Chatelier himself published 
some curves for special steels obtained by this method (platinum 
wires were fixed at the ends of a short steel specimen, and the 
electromotive force between them was observed on ordinary 
heating or cooling). This method, however, has not been 
generally accepted, probably on account of a serious incon- 
venience already pointed out by Le Chatelier. In fact, the 
electromotive forces which come into play with this arrange- 
ment (immovable. bimetallic specimen) are occasioned by the 
inevitable, totally uncontrolled local temperature variations 
of the furnace, with the consequence that-even ‘‘ the direction 
of the current observed at the very moment of transition may 
change with each experiment.’”” Thus, if the temperature 
degree of a transition point can be determined by this method, 
every quantitative conclusion as to the intensity of the trans- 
formation seems to be excluded. 

It might now be asked whether it is not possible to over- 
come this inconvenience and to find a quantitative method, if, 
according to the foregoing explanation, a local heating, travelling 
with uniform speed along a wire, is made use of. It has occurred 
to the author, first, that this might furnish a quantitative 
method for ascertaining the existence of allotropic points in the 
metal (two-phase allotropy): further, that this method might 
possibly give useful information even in the case of an inner 
molecular equilibrium, changing with temperature (one-phase 
allotropy). In fact, the molecular changes even in this case 
probably take some definite time to occur, and the equilibrium, 
at a given temperature, ought not to be quite identical on 
heating and on cooling ; thus generally a thermo-electromotive 
force should come into play, even though only single phase is 
present. 

Since, according to the theory advanced by the author, 
and lately treated in a careful way by K. Honda, such a one- 
phase allotropy interval exists below the two-phase point 
A3, it seems to be of special interest to study iron by this 
method, especially at the temperature interval below A3. 


EXPERIMENTAL ARRANGEMENT. 


According to the principles explained above, the experimental 
arrangement was a very simple one-——Fig. as follows : 
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Fig. 1 


The metal wire AA’ to be studied moves through a little electric 
furnace B, the maximum temperature of which is measured by a 
platinum platinum-rhodium thermo-couple, with a compensating 
arrangement C (St. Lindeck and R. Rothe). The free ends of 
AA’, at F (constant temperature), are connected with the 
copper wires leading to a mirror galvanometer G. The central 
part of the wire, AA’, is stretched by two strings, running over 
a horizontal wheel E and two small vertical pulleys i, d 
and loaded with the weights P, P’. A uniform motion is 
communicated to AA’ in the one or the other direction by 
a third string, which is wound on a cylindrical drum by the 
watch-work J (gramophone movement); by suitable guides 
I is easily brought into line with the string at H or at H’. The 
wire AA’ was sufficiently protected against oxidation by passing 
it through a fixed silica capillary tube D. The furnace being 
heated to a suitable temperature, the deviations of the galvano- 
meter G were read with AA’ moving first in one, and then in 
the other direction. The half of this difference in millimetres 
is given as the deviation U. The sensibility of the galvano- 
meter (resistance about 100 ohms) was such that | mm. 
corresponded with 5.6 x 10—§ volts. 

The value of the electromotive force resulting must be 
influenced by several factors, not taking into account the nature 
of the material itself and the temperature, namely (1) the speed 
of displacement, (2) the section of the specimen, and (3) the 
temperature distribution in the furnace. 

1, Smaller variations in the speed of displacement were found 
to have very little influence, except for the purest iron. A 
constant speed of 1.6mm, per second was adopted throughout. 
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2. The diameter of the wire especially investigated was 
1.01 mm. Owing to this thickness a load P, P’, amounting to 
125 grammes, could be used, which was enough to secure a 
very uniform displacement of the wire. As will be seen from 
Series I. and Il. on the one hand, and IIT. on the other, the 
influence of the diameter of the wire is probably very slight. 

3. In order to obtain an idea of the temperature distribution 
of the heated zone through which the wire had to pass, the mean 
of the observations of the temperature T at different distances 
X from the middle of the furnace is given as follows : 


Distance X,. ‘Temperature ?. 


Millimetres. Degrees Centigrade. 
+ 50 : 300 
40 587 
30 797 
20 848 
+ 10 857 
0 858 
- 10 859 
20 . 837 
30 Tle 
40 410 
~ 0 254 


This distribution is graphically shown in Fig. 2. 


Mareriat Usep. 


The iron selected for investigation was obtained in April, 
1912, from the Kohlswa Ironworks. It contains 0. 10 per cent. of 
carbon, but is otherwise of a remarkable purity, as shown by 
the foll wing analysis, performed at the Kohlswa laboratory :-— 


Phosphorus. 
0.026 


Sulphur. 


Silicon. 
0.007 


0.014 


Carbon. 


Manganese, 
0.10 0.03 


Delivered as rolled wire 5.2 mm, in diameter, it was further 
drawn down to the diameter mentioned of 1.01 mm, at the 
wire works of the Nya Garphytte Fabriks Aktiebolag, Latorps 


Bruk. 
Since for the special control Series IIT. a thinner wire was 
desirable, the author drew the wire further, in an ordinary 


Temp 


800° 
700° 
600° 
500° 


300° 


x 
*4c0m 
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Fig. 2 
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drawing-plate. On this oceasion the—as it seems to him-—very 
interesting observation was made, that this material—-obviously 
on account of its great purity—could be directly drawn 
through the finest hole of the pate, 0.23 mm., and further 
in sapphire holes to 0.09 mm., without the slightest annealing, 
and without any real hardness being produced by this severe 
cold-working. This fact seems to prove that iron of a high 
state of purity, even at 0.10 per cent. carbon, has considerably 
more ‘liquid inner friction,’’ and considerably less “solid 
inner friction,”’* than has been generally believed—even in 
view of the extremely high mechanical deformability of pure 
iron in A3, found by the author two years ago. It can be 
questioned whether this extremely high softness of pure low- 
carbon iron'is favourable to the well-known Beilby hard amor- 
phous state theory. 

Since it was highly desirable to make determinations, by 
the method now described, on still purer iron wire, which was, 
however, not available, the following method was tried and 
found to be practicable. A small thin specimen of the extremely 
pure electrolytic iron used by Doctors J. E. Stead and H. C. H. 
Carpenter, kindly presented by Professor Carpenter, was care- 
fully rounded off at the corners, after which a strip, about 
1.3 mm. broad and of sufficient length, was cut off round 
the piece. This strip was straightened, and strengthened-—- 
especially against oxidation—by forming it into a U section. 


EXPERIMENTAL RESULTS. 


Determinations at a given temperature, as was to be expected, 
showed no difference when made during heating or cooling of 
the furnace. A blank experiment was performed with a 
1 mm, copper wire in the same interval of temperature as 
that finally used. After a first annealing, no deviation of the 
galvanometer whatever was obtained, which agrees with the 
known absence of allotropie change in this metal. The result 
of the first series (I.) of experiments on the Kohlswa iron wire 
is given in the following table : 


Temperature T. Deviation U Mean. 
Degrees Centigrade. in Millime’ res. 
642 oe + 1.9 
0.3 oe | 
708 a 5.1 
1.2 3.2 
755 18.7 
18.5 18.6 
810 21.2 
23.4 22.3 
854 64 
61 ‘“ 63 
873 84 
88 86 
898 — 94 
925 99 
102 ee 100.5 
950 110 


* In this connection it might be pointed out how important it is 
that laboratories, equipped wit technical hani ppliances 
should be at the disposal of scientific men, offering the possibility ot 
autoptic observations. Exactly the same 1mm. iron wire, on 
the request of Dr. Bengt Beckman, Upsala, was sent by me to the 
Cryogene laboratory, of Leyden, where it was to be used for researches 
by Professor H. Kamerling Onnes and Dr. Beckman. This wire was 
drawn by Hereus in Hanau to a diameter of 0.1 mm. If, in 
Hanau, some observations were made of the very peculiar viscosity ° 
properties of this iron, they apparently have not been reported to 
these authors (Comm. Phys. Labor., Leyden, No. 132, page 7, 1913). 
At the Garphytte Works, the manager, Mr. G. Tidholm, found that 
this iron was so excellent for drawing —— that inquiries were 
made as to whether it could be obtained in commercial quantities. 
It was only after having gained personal experience in the fine drawing 
of this material that the author could get some idea of this remarkable 
occurrence of “liquid inner friction’ in iron which, according to a 
private communication, was likewise unknown to Professor Hannover, 
to whom a sample was sent. 
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These determinations are reproduced graphically in Fig. 3 
as small circles. 

It will be seen that this thermo-electric hysteresis effect 
is already sensible somewhat above 600 deg.; other deter- 
minations not given here seem to corroborate this lower limit, 
though in a somewhat uncertain manner. The effect increases 
with increasing velocity, as it seems, up to about 875 deg., 
where an increase at constant rate sets in, corresponding with 
the y-range. It may be said, that A3 is clearly shown by a 
discontinuity. . 

This first series, however, is not sufficiently accurate to enable 
it to be decided whether, between 600 deg. and 875 deg., the 
increase is a continuous one, or whether there might be a dis- 
continuity at A2 (768 deg.). A second series (II.) was carried 
out between 700 deg. to 800 deg., marked by vertical crosses. 
‘The observed values do not show any discontinuity. 

A third series (III.) was performed on the same material, 
drawn out to 0.30mm, wire. Owing to the fact that the 
stretching weights were only 20 grammes, the motion was less 
regular than before. It will be seen, however, that the observed 
points (diagonal crosses) do not differ much from previous obser- 
vations. This indicates that the slight oxidation which occurred 
has no sensible effect on the observations, which also seems 
probable from other points of view, and that the diameter has 
but a slight influence. 

A fourth series (IV.) was executed, on the strip of pure electro- 
lytical iron as mentioned above (shown by full circles). In this 
case, as might be expected from the known influence of 





800 


700 
Fig. 3 


impurities, the effect is generally much less strong than with the 
0.10 per cent. carbon iron: the difference is less pronounced 
at the highest temperature, where, of course, the y-state prevails 
even in the absence of every trace of impurity. In any case, 
in a qualitative way, the effect is the same. 

It was rather interesting to find, consistently with the 
impurity effect just mentioned, that, whilst for the iron with 
0.10 per cent. carbon the speed of the motion had but very little 
influence, for the purest iron the effect was stronger if the speed 
exceeded the normal value. 

The total appearance of the curves is similar to the well- 
known dilatation curves (Charpy and Grenet), inasmuch as 
both obviously belong to the allotropy type Ila. The new 
determinations have the special interest of proving the existence 
of molecular changes, demanding a definite time to occur, 

It is scarcely necessary to point out that these new facts 
give additional support to the theory expounded by the author, 
that a continuous molecular change does occur in the @-phase 
at temperatures up to A3, or, in other words, that the a-phase 
has an increasing solubility for the molecules, or atoms, which 
are to be considered as characteristic for the y-phase. Whereas 
A3 is a true allotropic point, where two phases co-exist, this is 
not the case with A2. 

On the other hand—and this might be the principal result—it 
has been found that a local heating, travelling with definite 
speed, constitutes a method which may be of value for allotropy 
investigations, not only for iron, but for other metals or alloys 
as well. 

As for iron, it would be highly desirable to use pure iron 
wire, of sufficient length and diameter, and to repeat the deter- 
minations with greater accuracy, and with greater velocity, than 
it was possible to do here, on account of want of material. 


SumMARyY. 

1, The principle is described, and an experimental arrange- 
ment is shown for a method of determining an effect of 
thermo-electrical hysteresis (Barrett) in metals, which are 
characterised by allotropy (both two-phase and single-phase). 
The metal to be investigated is moved, in the form of a wire, 
with constant speed through a small furnace, the maximum 
temperature 'T’ of which is known ; between the free ends of the 
wire an electromotive force may appear, if molecular changes 
occur in the metal at temperatures below T. 

2. It has been found that this thermo-electric hysteresis 
effect, for iron, shows a very marked discontinuity at A3—Fig. 3. 
Above this point the effect is very strong, following a straight 
line, but it is also very considerable at lower temperatures, even 
as low as about 600 deg. As might be expected, the effect is 
considerably stronger in iron with 0.10 per cent. carbon than 
in earbonless iron. No discontinuity corresponding to A2 
could be found. 

3. These experimental results give additional support to the 
theory of the allotropy of iron, as expounded by the author. 
However, their accuracy is not very high, and it is desirable that 
they should be repeated, especially on homogeneous solid wire 
of purest iron. 

The author has the pleasure of acknowledging his indebtedness 
to Mr. L. U. Lindberg, Kohlswa, for the valuable specially 
selected research material, and to Mr. G. Tidholm, Garphyttan, 
for his kindness in drawing the wire. 








THE Society or British Arrcrarr Constructors.—Tho 
first ordinary geheral meeting of the Society of British Aircraft 
Constructors, Limited, was held at the Hotel Cecil on Friday, 
June 23rd last, the chairman of the society, Mr. H. White 
Smith, pres'ding. The representatives of nearly all of the mem- 
bers of the society were present. The chairman stated that 
all the British companies and firms constructing aircraft, and 
practically all those constructing aero-engines, had become 
erdinary members of the society. Two ecmpanies, viz., the 
Eastbourne Aviation Company, Limited, and the Gnome and 
Le Rhone Engine Company, had been recently elected. In 
addition, several firms engaged in the manufacture of important 
accessories, including the propeller-making firms, had been 
elected to associate membership. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

_ The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


3439. March 3rd, 1915.--IMPROVEMENTS IN SPARKING PLUGS 
FOR INTERNAL ComMBUSTION Morors, Scciété Industrielle 
de Delle, of Delle, near Belfort, France. 

This invention has for its object improvements in the con- 
struction of sparking plugs for internal combustion motors. 
It is well known that the efficiency of motors increases in pro- 
portion to the increase of temperature of the gases at the moment 
of explosion. The metal body A of the sparking plug is formed 
with openings B and the insulator E between the terminal G 
and the body of the plug is secured in position by a distance 
ring or washer © and a screw threaded clamping ring bearing 
thereon. The ring C is formed with slots or openings D which 
are arranged to register with the openings B in the body A, 
and an annular space or passage is left around the insulator 
through which air can circulate as near as possible to the point 
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F of the insulator where the heating occurs, such air passing 
out through the openings BD as indicated by the arrows. 
The insulator E, which is cooled by the passage of the air, 
absorbs the heat of the terminal G and prevents it from becoming 
red hot. The admission of air into the interior of the sparking 
plug may vary according to the kind of motor. In the case of 
rotary motors it may be effected through the end of the plug 
passing in the direction of the arrows as shown, and in the 
case of fixed motors through the sides and out at the end in 
the direction opposite to that indicated by the arrows. In 
this latter case the plug may be provided with a flared mouth 
piece for receiving the current of air produced by the fan. 

June 15th, 1916. 

13,226. September 16th, 1915.-IMPROVEMENTS RELATING 
TO THE ExHaust VALVES OF INTERNAL COMBUSTION 
ENGINES, Manapouri Langley Shaw, of Taradale, Hawkes 
Bay, New Zealand. 

This invéation relates to protective covers for the stems of 
exhaust valves used in connection with internal combustion 


engines ; these stems are generally left exposed to the hot gases 
of combustion, and these exert a corrosive action or tend to 
produce incrustations thereon, which may hinder the effective 
The exhaust 


has its stem 


valve A 


working of such valves. 
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B threaded at C to receive the protecting cover D. The cover 
E is tubular in shape, and is threaded at its top end and screws 
upon the threaded portion C of the stem B. A lock nut F 
locks the cover D in position upon the stem. The socket G 
in which the stem is guided projects into the exhaust box a 
desired distance, and the cover telescopes over the socket as 
shown. A space H is provided between the socket and the 
interior of the cover.—June l5ih, 1916. 

16,453. November 22nd, 1915. 
CONNKCTED WITH PISTONS OF INTERNAL COMBUSTION 
ENGINES, Sir 7. G. Armstrong, Whitworth and Co., 
Limited, and Louis John Le Mesurier, both of Elswick 
Works, Newcastle-on-Tyne. 


IMPROVEMENTS IN AND 





This invention relates to improvements in guards for pre- 
venting the splashing of oil upon the pistons of internal com- 


bustion engines, and in the method of securing the guards to the 
pistons. The guard is a diaphragm consisting of one or more 
thin plates, which are inserted into a grooye formed in the 
piston. The diaphragm may consist of three plates, two of 
which are segments of a circle, whilst the third has straight 
sides and curved ends. The two first-mentioned piates are 
inserted into the groove and the third is then sprung into the 
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groove, locking the other plates in it. The three plates may be 
spot welded together if desired. On the inside wall A of a 
piston is a groove 8 into which a diaphragm is inserted. The 
diaphragm consists of two segmental plates C C and a third 
plate D. ‘The two plates CC are inserted into the groove B, 
and the plate D is sprung into the groove B, locking the plates 


C C.— June 15th, 1916. 
TELEGRAPHS AND TELEPHONES. 
8927. June 17th, 1915.—ImMPROVEMENTS IN WIRELESS TELE- 


GRAPH RECEIVERS, Marconi’s Wireless Telegraph Company, 
Limited, and George Maurice Wright, both of Marconi 
House, Strand, W.C. 
A is a vacuous tube having formed in it a pocket B containing 
a pellet C of asbestos and surrounded by a coil D connected 
to a battery F. In the circuit G containing the screen H and 
filament I, a relay J is inserted, preferably of the galvanometer 
type. The anode K is connected up in the usual way to a 
generator or high tension battery and the necessary coils. The 
relay J is adapted to make and break the circuit L of a second 
relay M, which in turn closes the cireuit of the coil D. A 














N° 8927. 
G 
- 
=F 
= zy 



































current flows in one direction in the circuit G when the vacuum 
is low and in the other direction when the vacuum is high, 
and the tube is most sensitive when the current in the first 
direction is of a certain strength. Thus, if the backward flowing 
current exceeds a certain value, no current passes through the 
coil D, but if such eurrent drops below that value, circuit L 
is opened and current is supplied to the coil D, heating the pellet 
and causing the pressure of the gas in the tube A to increase. 
A valve so arranged can be left to itself for weeks without 
requiring any adjustment by the operator.—June l5th, 1916. 


PUMPING AND BLOWING MACHINERY. 


9757. July 5th, 1915.—ImMpROVEMENTs In RotTaRy BLOWERS, 
James Keith and George Keith, both of 27, Farringdon- 
avenue, London, E.C. 

The blower shown includes a spider or drum A, on which are 
hinged at spaced points B a number of sets of arms C, each 
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carrying a curved blade D, the axis of curvature of which is 
substantially collinear with the axis of the corresponding hinges. 
At spaced points on the external periphery of the spider or 
drum A are fitted a number of strips E of felt or other suitable 
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material, with which strips the convexly curved faces of the 
blades D are in effective contact. Characteristic of the invention 
is the arrangement that the strips E are formed to function as 
cup leathers. The blower is adapted to be run in either direction. 
The edges of the blades contacting with the wall F of the cylinder 
may, if desired, be fitted with wearing strips for engagement 
with the internal cylindrical wall F. With a blower constructed 
as described, the force exerted on the blades D by the pressure 
of the fluid in front has effect merely on the hinges B and is 
not transmitted either to the cylinder or to the stationary 
strips E. Further, there is no tendency for the fluid pressure 
to blow the blades D inwards, no matter in what direction the 
blower is run. The blades may be maintained in their outward 
position by the action of centrifugal force, or springs may be 
fitted on the hinge pins so as to maintain the blades in outward 
position by spring action. The cylinder cover G may be grooved 
for engagement by guide blocks H, each block having a slotted 
aperture into which projects a pin J on the corresponding 
blade ; the dimensions of the slot being such as to leave the 
blade free to make proper contact with the internal cylindrical 
wall by the action of centrifugal force or of springs, as before 
mentioned.—June 15th, 1916. 


SHIPS AND BOATS. 


100,558. March 11th, 1916.—IMPROVED MANUFACTURE OF 
WoopEN PROPELLER BiapeEs, Benjamin Wassmer, of 13, 
rue Etienne, Dolet, Paris, France. 

According to this invention, certain of the laminations 
employed in the manufacture of a propeller are made in two 
sections A and B, connected together by a double scarf joint, and 
the scarf joints are arranged exactly in the middle of the propeller 
in the widened portion C which receives the metal hub. Certain 
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@ther laminations D can be made in one piece. In this case 
each lamination in two sections is placed between laminations 
made in one piece. These various laminations are glued together 
without, however, being superposed exactly, that is to say, 
each is turned through a certain angle relatively to the adjoining 
lamination, so as to enable the propeller to be made with the 
least possible waste of wood. A modification is described.— 
June 15th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


16,459. November 22nd, 1915.—IMPROVEMENTS IN AND 
RELATING TO Motor VEHICLES, Clayton and Shuttleworth, 
Limited, Philip Warwick Robson and Francis James 
Bretherton, all of Stamp End Works, Lincoln. 

The present invention relates to motor vehicle fore-carriages 
of the type in which for steering the front axle as a whole moves 
about a central pivot, and relates more particularly to resiliently 
mounted fore-carriages of this type in which a universal joint 
is provided between the axle and the vehicle chassis. The. 
object of this invention is to provide an improved construction 
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of fore-carriage of this nature which shall allow for all the 
necessary movements of the axle both for steering and for 
irregularity of ground in an improved manner. The front axle 
A is provided at its centre with a spherical portion B. Around 
the spherical portion B a socket C is fitted, this socket carrying 
a pad for the spring D and a lug E for its connection by radius 
rods F to the side members G of the chassis. It will be under- 
stood that any suitable form of universal joint may be employed 





in place. of the ball-and-socket joint illustrated. The axle A 
is fotated about its steering centre by chains or the like H 
wrapped round the drum J, which may be operated by any 
suitable means such as a worm and worm wheel. Although 
chains are described as the means for rotating the axle, any 
suitable mechanism may be employed. In order to allow for 
the slight fore and aft movement of the axle relatively to the 
chassis due to the action of the radius rods F, the ends of the 
spring D may conveniently be allowed to slide in boxes K 
attached to the under side of the boiler L.—June 15th, 1916. 


MINES AND METALS. 


100,549, January 19th, 1916,—ImMpRovEMENTS IN MOoULps 
FOR CasTING IRON AND Steet INGors, Benjamin Talbot, 
Middlesbrough, York, and John Ernest James, of Marton-in- 
Cleveland, Yorkshire. 

The composite moulds, constructed in accordance with this 
invention, are of the type having a space or chamber at the top 
packed with refractory material. The left-hand drawing shows 
a sectional elevation of a mould, the head of which in the ordinary 
course would be raised when the mould is stripped from the 
ingot and rising with the mould; the middle drawing shows 
a head which would generally be removed prior to stripping 
the ingot ; and the right-hand drawing shows a mould in which 
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the inner face is carried up so as to leave a recess between it 
and the outer portion of the mould which is to be filled with 
non-conducting material. Whichever form is employed the 
object is the same, namely, to retain the heat in the upper 
portion of the ingot so that the more fluid material therein will 
flow down and fill the main portion of the cavity as the ingot 
solidifies, and also give a smooth surface to the ingot the same 
as is obtained upon its lower portion. In all the drawings, 
A represents the main body of the mould, B the metal forming 
the inner face of the head, and C the refractory material. Where 
the head is removable it may be either formed in a single piece 
or in sections bolted or otherwise secured together.—June 15th, 
1916. 


MISCELLANEOUS. 


100,547. January 11th, 1916.—ManuracturE OF FUEL FROM 
ANTHRACITE Durr oR SmMaLt Coat, David Perey Lloyd, 
14, Park street, Ammanford, Carmarthenshire, and Thomas 
Herbert Jolley, High-street, Ammanford, Carmarthenshire. 
This invention relates to a process for the manufacture of fuel. 
Anthracite duff or small coal is mixed with lime or cement, salt 
and pitch. The proportions of duff or small coal and lime or 
cement and salt are as follows :—-One part of lime or cement 
is used to from 20 to 25 parts of duff, and from 2 Ib, to 4 Ib. of 
salt to each ton of duff, but these proportions may be varied 
without departing from the spirit of the invention. The pitch 
is used in a liquid form and is applied as a lubricant to the faces 
of the steam-heated moulds. The process of manufacture is 
preferably carried out in the following manner. The lime or 
cement is ground in a mill and passed on in the necessary 
quantities to a mixer, where it meets the duff-and salt which is 
brought by elevator. From here the mixed lime or cement, 
duff and salt is carried to another mill or disintegrator, where 
it is ground into a powder and thence it is carried by elevator 
to a second mixer, where it is thoroughly moistened. From 
this stage in the case of the use of the lime it is conveyed to a 
suitable storage, where it is allowed to stand for from six to 
twelve hours before being again moistened and passed to the 
press. In the case of the use of the cement no storing is necessary, 
but the mixture is passed direct from the last mixer, where it 
is moistened, to the press.—June 15th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THe ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 23,296/09.—Ammunition ; projectile fuses. Relates to 
sensitive fuses for use against balloons. According to the 
present invention a cutter is carried in front of the fuse to 
punch off a part of the balloon envelope, which part then lays 
itself against a perforated plate and alters the air resistance 
on the movable member so as to move it and fire the fuse. 
Krupp Akt.-Ges. F., Germany. Dated March 4th, 1909. 

No. 23,951/09.—Ammunition ; projectile fuses. A retarding 
patch is used in combination with a flash-weakening device 
consisting of a tortuous passage, which may contain at certain 
points perforated powder patches to strengthen the flash so 
that it may not die out in the passage. Krupp Akt.-Ges. F., 
Germany. Dated February 26th, 1909. 

No. 24,122/09.—Incandescent gas mantles, An incombustible 
thread, strand or wire passes through the body of an inverted 
mantle and is secured at its ends to the mantle ring in order to 
prevent the mantle from falling completely if torn way from its 


ring. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), Berlin. 
Dated May 15th, 1909. 
No. 24,203/09.—Regulating the flow of water. Apparatus 


for automatically regulating the flow of water from watercourses 





and reservoirs at varying levels comprises a number of buoyant 
gates of varying size, which register with discharge orifices and 
are provided with receptacles open at the top and with small 
outlets at the bottom. The receptacles are successively filled 
and sunk by inflow at the top, and when the level falls the 
receptacles are successively emptied and floated by cessation 
of inflow and continuation of outflow. By suitably choosing 
the size and number of the gates the flow may be kept uniform 
or may be varied in a predetermined manner. Schnapp, F., 
Berlin, and Zech. L. von Gersten-Bergk, Germany. 

No. 24,457/09.—Floors ; roofs. A glazed reinforced concrete 
floor, roof, &e., is formed of metal, frames having lugs at the 
corners to receive glass panels and space the frames apart, the 
spaces between the frames being filled with concrete reinforced 
with bars, The corners of the lugs may be cut away, to form 
a circular opening. The frames may be assembled on or off 
the site, temporary centering being used in the former case. 
Keppler, F. L., Berlin. 

No. 24,789/09.—Rolling metals. Segmental rolling mills 
have brake cylinders for controlling the return motion of the 
mandril carriage, air being drawn in during the rolling stroke 
and released just before the end of the return stroke, so that 
the reciprocating parts reach the end stop with little or no 
velocity and without vibration. Ackermann, H., Germany. 

No. 24,805/09.—Absorbing gases; formates. To utilise the 
energy in the gases left after absorbing compressed gasés in hot 
liquor, as in the production of formates by absorbing carbonic 
oxide, the gases are used to drive an engine ; for example, that 
driving the compressing pump. If the reaction vessels are con- 
nected to a steam boiler at the same pressure, the boiler supplies 
the steam necessary to heat the gases and make up for losses 
due to friction. Koepp and Co., R., Germany. 

No. 24,841/09.—-Electrolysis; iron, depositing. Ductile 
iron of any thickness is obtained by using an electrolyte at a 
temperature above 70 deg. Cent., containing hygroscopic salts 
such as the chlorides of calcium, magnesium or aluminium. The 
current density may exceed 20 ampéres per square decimetre. 
A suitable electrolyte consists of 450 grammes of ferrous chloride, 
500 of calcium chloride and 750 of water, at a temperature of 
110 deg. Cent. Langbein Pfanhauser-Werke Akt.-Ges., Ger- 
many. Dated November 3rd, 1908. ; 

No. 25,002/09.—Leather manufacture. Hides and skins 
raw and tanned or tawed, treating. The beds of machines for 
fleshing, unhairing, setting, and otherwise treating hides are 
formed of sections hinged or jointed together so as to yield 
without forming sharp edges between adjacent sections. Kehr- 
hahn, A. H., Germany. 

No. 25,081/08.—-Actuating valves. Relates to improvements 
in apparatus of the type in which a gas valve is operated by a 
predetermined maximum pressure, the arrangement being such 
that the valve will not again operate until the pressure has been 
reduced to normal and again raised to maximum pressure. Gas- 
Laternen-Fernzundung System Dr. Rostin Ges., Berlin, Dated 
November 6th, 1908. 












AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 21st. 

THR first indication that the steel industry is catching up to 
the situation by reason of increased capacity is that premiums 
are gradually disappearing and in some cases more prompt 
deliveries are being promised. The setting in of this tendency is 
leading some interests to delay ordering to profit by any possible 
weakening in prices. The mills are not accepting much business 
in steel for implements for next year’s delivery. The Remming- 
ton Company has shipped several thousand rifles, and will from 
now on rapidly increase its shipments. The shipyards are in the 
market for 50,000 tons of plates. The Midvale at Philadelphia 
has booked a large Japanese plate order for delivery this year, 
and its option for another large lot for delivery next year expires 
next week. It is difficult to keep the furnaces around Pittsburg 
amply supplied with iron ore. Bessemer pig is very active and 
large contracts are due to be placed this week. Boilermakers 
all over the country are very restive over the very high prices 
for boiler plate, and in some localities threats are made to close 
down rather than pay current prices. European buyers of 
billets are offering 55 dols., but makers are not accepting these 
orders, as they can do better in supplying the domestic demand. 
The big Russian locomotive order of upwards of a thousand 
engines mentioned two or three times has not yet been placed, 
but the American Wire and Steel Company has accepted an 
order for barbed wire variously reported at from 165,000 tons 
to 200,000 tons. Ferro-manganese has dropped to 250 dols. and 
less, and a furnace will soon be at work turning out that product. 
The extraordinary efforts being made to increase the production 
of copper is influencing the action of larger domestic consumers 
who have sufficient copper under contract to see them along 
two or three months. ‘They are inclined to take their chances on 
increased production and consequent lower prices that might 
prevail by the time they could expect copper if orders were 
placed now. The present quotations are from 27 to 28 cents. 
The course of prices hinges on the continuance of the phenomenal 
European demand. 








FIRST LONDON ENGINEER VOLUNTEERS. 
ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander L. C. Hughes- 
Hallett. 

Next tor Duty.—Platoon Commander J. R. G. Williamson. 

A ppointment.—Platoon Commander A. Gerard to be Instructor 
of Musketry. 

Saturday, July 8th.—Instructional Class, 
Commander Fleming. 

Monday, July 10th.—Technical for Platoon No. 9, 46, Regeney- 


2.30, Company 


street, S.W. Squad and Platoon Drill, Platoon No. 10. Signal- 
ling Class and Recruits. 
Tuesday, July 11th.—Officers’ Instructional Class, 6 to 7. 


Recruits, 7 to 8. Lecture, 7.15, ‘* The System of Command,”’ 
Company Commander W. Hynam. 

Wednesday, July 12th.—Platoon Drill for No. 3 Platoon. 

Thursday, July 13th.Platoon Drill, No. 7 Platoon. Recruits, 
5.45 to 7.45. Instructional Class, 5.45. 

Friday, July 14th.—Technical for No. 10 Platoon, 46, Regency- 
street, S.W. Squad and Platoon Drill, No. 9 Platoon. 

Saturday, July \5th.—Parade Golders Green Station, 
sharp. “Uniform. 4 E 

Sunday, July 16th.—Entrenching at Otford. Parade Victoria 
(South-Eastern and Chatham Railway Booking Office), 6.35 
a.m. Uniform, haversacks, water bottles. Mid-day rations 
to be carried. Railway vouchers will be provided. 

Otford Camp.—For the standing camp at Otford see Monthly 
Orders. 

Musketry.—For all companies see Notice and Tables A and B 
at headquarters. 

Note.—Unless otherwise indicated all drill, &c., will take place 


at Chester House. 


3.0 


By order, , 
Macteop YEARSLEY, Adjutant. 


July 3rd, 1916. 
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TO MAKERS AND USERS OF LOCOMOTIVES. ' 


lhe 1 Ministry of Munitions 


g red to receive OFFERS for 
second- hand PSHUNTING LOCOMOTIV. ot 


various sizes, 
% following inf tion accom, 
which mat be be add to Mr HUBERT ERT BAINES, Deputy 
Office of —— King C es-street, 


Chief M. 
Whitehal Yeniton, S8.W.: size, and sont: maker's 
name ; | when bul ge whom last overhauled ; con- 


dition, price. 
HM. Office of Works, &c., 
1'th July, 1916. 
PATENTS AND DESIGNS ACTS, 1907-1914. 
ELECTROLYTIC IRON. 


he > Proprietors of British Letters 
565 of 1913, to SELL the 
PATENT or to “LICENSE Brite Monufacturers to work 


each offer, 


108 








unier it. It relates to an improved method for obtaining iron 
jy a the electrolysis pi pe ent by mgt the warsronyte is 
hly oxi id used a temperature and and ae 

pan 2. density, air bein Nlown Pon itd the 

Address, Messrs, BOULT ADE and vEN vANT, 
om 112, Hatton. 

13 4 London, E.C,__ 
arn 
In the Fm ode Court of Justice 1916. A. No. 0%. 


ry Division 
sod Justice Sargant. ‘ 
ln the Matter of The AUSTIN MOTOR COMPANY Limited 
an 
In the Matter of The COMPANIES ACTS 1908 and 1915. 


N otice is Hereby Given that a 
PETITION was on the a June 1916 presented to the 
High Coste: of Justice by the above-' pany to CON- 
FIRM an A TERATION of the said COMPANY'S OBJECTS 
pro) to be effected by a special resolution of the srg 
duly passed at an extraordinary general meeting of the sai 
Company held on aes a ue of April 1916 and subsequently 





o- confirmed at an rdinery ones meeting of the said 
Con fea fol a0 yi on the “eth day of May 1916, and which resolu- 
tion 5 
the p isi of the M d of A i 
ot the Shotaneen b: rting after sub-cl: 3(2) 





hoy be a tered by i 
thereof the ou lause following, that is: to say :— 
‘© carry on the business of manufacturers of 
and ‘whcleale and retail dealers in and importers —_ 
exporters of war and ar of evel 
description rting guns and ammunition of all 
kinds and in a of gins, gun mountings, cannon, 
mortars, trench mortars, Its, rifles, pistols, 
revolvers, small arms, a,c jon enn shells. 
fuses, jectiles, grenades, gunpowder and 
cxplcaites of all k all kinds, and any other business or busi- 
nesses analogous to any of those above specifically 
mentioned or usually — on or which it may be 





considered advantageous to carry on in connection 
therewith. 
And notice is further given that the ye — is aicochod 
to be hi before Mr Justice Sargant at al Courts 


ler the 
above Acts may appear at the yea of hea by himself or 
his counsel for the purpose, an ata give two clear 
on vious notice in writing at ‘tie intention so to appear, 
ro —_ of his objection, to the undersigned Solicitors. 
E rh the said petition will be furnished to any such 
person requiring the same by _ rr pee ga Solicitors on 
rayment of thee regulated vag ei r the same 
77] Dated this 8th any # i Say 191 
R. Arkin WILLIAMS, Master of 
SHARPE, PRITCHARD and CO., 12 New 
. London, W.C. 
aes for Hy land, Martineau and Co., 
of Birmingham, So'lcitors for the above- 
named Company. 105 


ee 
[Ihe Aeronautical Institute of 
GREAT BRITAIN. 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 


EXPERIMENTS AND RESEARCH WORK = 
DERTAKEN. Jaane 
Offices: 3, Ariington-trect St. James's, S.W.  uitir: 


Workshop and pg cr oR 4, Horseferry-road, 


THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 


(UNIVERSITY OF MANCHESTER). 


Paivcirat: J. C. M. Garver, M.A. (late Fellow of Trinity 
College, Cambridge). 


The Pros us, forwarded free on application, gives par- 
ticulars of the courses leading to the Manchester University 
degrees in the Faculty of Technology, in the following de- 


partments :— 
MECHANICAL ENGINEERING, 
ELECTRICAL ENGINEERING. 
SANITARY ENGINEERING (including Municipal Engi- 
neering). 
THE CHEMICAL INDUSTRIES (including General 


Chemical Technology, Bleaching, Dyeing, Printing, 
Papermaking, Brewing, and Metallurgy). 


THE TEXTILE INDUSTRIES. 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MINING. 

ARCHITECTURE. 


During the Session 1916-1917, First Year Courses will be 
specially adapted to the requirements of students who may 
wish to take Commissions in H.M. Forces. 769 


Praug ughtsman Wanted for Con- 
Pixp Machine Tool Works in Scotland, first-class 
owed with ba some Sapeane in t + designing o of Boring. Machines. 


experience, and No person already 
employed on Govefnment work Ae engaged. na ply to 
Trade paver noe mentioning 


your it Board o' 
“The ‘Engineer ™ and 1 number 123, 


Drug htsman with Experience 


ye fot of Electric Cranes. Government controlled 
firm, Mawchasee district. State age, wages, and experience. 
No person ew. employed upon Government work will 
engaged.—Apply to your nearest Board of Trade 
“The "and number 723. 


Expergiecs Assistant Draughts- 


AN nos pg teed for Tottenham Office. No perso! 
Government work will be empldyed— 
rtd wit ull saetioulare regarding experience, age, refer- 
err ri a7 equines. and whether disengaged, to your nearest 
bour Exchange, mentioning ** The Engineer” 
— nani 99. 


unior Draughtsman Required 


ven to one used to Machine 





ur 














Tool design. No) son already e: on Government work 
will be employed.—Apply to your nearest Board of Trade 
a Exchange, mentioning “The Engineer” and num- 





gar Machinery Draughtsman 
Vasran, — up in all am, ome om corpo 
Su 


aon ts for a 





(Jounty Borough of Darlington. 
TECHNICAL COLLEGE. 





Prixcsrar Cc. E. HANDY, A. BCS&., Whe. 
LECTURER — UIRED in M 
Depackment. nalbeations shoaid iio ane 
boratory, and hing en 
wNthes varticulars, list of den 6 scale of ro ovine and form 
of application for on receipt .of addressed 


foolscap envelope. Completed forms to be somatbed to me on 
or before July 24th, 1£15. 
A. C. BOYDE, 


Secretary. 
Education Office, 


rlington, 
13th July, 1916. 


eS 
Wanted, at Munition F S&S 
De: EN of 


mental Managers, energetic YOUNG 

ood education who have been dischai 

neligible. Must be capable of und 

Eogering experience an oot —Add 
Vorfolk-street, Strand, W wa 





from Army or are 
rosa, 4: Engi full day's work. 
ineer Office. 


Beet ; good pi 
fe hly ca: bie ee % ving Tallest particulars of 
auperienen, ane, ealary mae — Office, 33, Ni ne 
street, Strand, | wor 


Wante: ya SHIPWRIGHT to Take Charge of Dry Dock Work. 
Liberal encouragement will be given to suitable man. No 
— residing more than 10 miles away, or already engaged on 

vernment work need apply.—Write, stating age, experience, 
4 copies of testimonials, to G. J. R., c/o Street's, 30, Cornhill, 





anted, Tinporonced Wane 


10la 


W anted, Foreman over Machine 








xperienced Engineer and 
AUGHTSMAN, with oes “yy abe mee) in engines and 


asics cop eeias work, msibie Permanent 
ITIO Address, Pool ees Iffice, 33, oe 


street, Strand, W.C. : lw 


(jeneral Manager of Company, 
who Desires Change, 
OFFERS his SERVICES in SIMILAR CAPACITY 
or as 
REPRESENTATIVE of FIRM 
in this country or abroad, or to a Financial or Manufacturing 
en in looking after their interests. 


over military age. 
engineering knowledge. as _ well 


yy 
Mechanical Draughteman 


a district) DESIRES BERTA ; 12 gd ao 
and DO. Goodall-round experience. Address P604, . 8 
Office, 33, Norfolk-street, Strand, W.C. 


Foreman, Hardener and Heat 
TREATMENT of METALS, first-class experience with 
R.A.F. engine = and motor work ; received good general 
education.— Ad P597, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P597 B 


| 
ee Patternmaker Seeks 
POSITION where the services of a capable organiser and 
isciplinarian, with wide experience in varied lines, can be 
Cited ame ddress, PS96, , Engineer Office, 33, Norfolk-street, 
Strand, W. P5986 » 


Ledy [aly Sorters —A Thorou Thoroughly 


experienced and e: DT, Lady (23, well-educa' 
hand-Typist, DESIRES PERMANENT 
POSITION in 


eering Firm _as Shorthand-Typist or 
Director or Manager, Kc. 





Advertiser has electrical and 
Aa 
mong Se gineering soc 

, Engineer Office, 33, Neciotk-etesb strand. W. ic. 

















itary to Similar tion held 

with last firm. Excellent references. Salary per week. 

Appointments 1-2 p.m. P578, Engineer Office, — 
Norfolk-street, Strand. W. Cc. P578 

aan 


Large Firm of Engineers in 

















SHOP. Hy dy sete and general work, large an 
oem size. Must and ti a the Mi ds have an it he om for a youth of been 
creasing output. No person already engaged on Govern- | education as Racer PUPIL ie course to or Othe, 
ment work 1 be e oes. State age, Youur nearest Board Works and Dra — 2002, Engineer 
—_ omer, and wages.—Apply to 1. n Board | Norfolk-street, Strend. W. 
le Exchange, mentioning ‘ Engi “i 
shd number Engineering, P Pu =< — Firm 
vernment ecars, ap =. hands, have 
VACANCY; varied reemgetie | na adoring — 


‘Wanted, Several First-class Men 


for AUTO. MACHINE, SETTERS and FOREMEN. 
district. Must have good experience of B. and S. 





Wanted, Com coe Agricul- 


TURAL IMPLEME DESIGNER, 5 Pog ae in 
sean of pasate’ Motor Tractor 

resen on Government 
bour Exchange, 


Designing bp ng ne and ca| 
Framework, &c. »No person 
work can engaged.—Apply your see 
quoting reference No. A2084. 


Wanted for ele Under 


Admiralty, first-class JIG and TOOL poe 
Shop experience is essential. No person alread: 
Government work will be connor .—Apply by by letter at matin 
age, experience, and sa’ expected, with copies ating | 8 
monials, to your nearest Board of Trade Labour KAW..4 
mentioning “ The Engineer” and number 88. 





Autos., B. and 8. Screwing Machines, Clevelands, Gridleys, 
&c. Preference given to turners and fitters with above experi- 
ence and good education. ‘ogressive and permanent jobs to 
the right men. No one on Government work need apply.— 
Apply, in confidence, giving full gery age, wage, experi- 
ence, &c., to your nearest Board ‘of f Trade Labour Exchange, 
mentioning “ The Engineer” ety number 92. 


(Chief Cost Clerk Wanted at Once 


for large A turing Concern, N.E. 





London. Only ee of soca aunts need apply. Good salary 

a already emp No person residing more than 10 miles away, 
ay on Government work will 

Apply, Mr. TH, Peter Hooker Ltd. Blackhorse- e-lane, 





anted, Works Manager for 


Aeronau atical Engineering ‘Firm opening new branch: 
Must be energetic and mes discip eas thoroughly conver- 
sant ee a methods of manufacture, cittzlo driven 
lathes, and wood-working machinery. — 
thor 76, tot? reliable man, good salary and commission.— 
Browne's Advertising Offices, 163, — vi = 
Sia Be LE a E.C. 1B 4 


W orks Mane er and ee peg 
ENGINEER UIRED immediately for 
fers, eneincaring #.-. and smithies. plications = 
confidentially, and replies should ape full 
lars of , actual experience, and salary expected.—. po ns 
118, En; neer Office, 35, Norfolk-street, Strand, W.C. 118 a 








aa 8. of Birmingham. 


RINCIPAL + 
Sir OLIVER Love, M.Sc., D.Se., LL.D., F.R.S. 
Vice-Parixcrrar: 
Dr. R. 8. - HEA’ TH, M.A. 


ENGINEERING DEPARTMENTS. 


I.—MECHANICAL ENGINEERING. 
y BURaTALL, M.Sc., M.A. (Cantab.), 


4 Inst. M.E. 

R, M.Sc. (Vict.), A.M. Inst. C.E. 
F. J. BROSCOMB, B.Sc., 
W. G. WISHART, 


Cnance Proressor : F. W. 
M. Inst. C. Le 

Lectvrer: R. C. POR’ 

Demonstrator + (Vaca 


Lecrcrer on Memenra Desi : 
A.M.1.M.E. 


Assistaxt Lecrurer on Macnixe Destos : 
B.8c.} 


I1.—CIVIL ENGINEERING. 


Beare Sees: FREDERICK C. LEA, M.8c., D.Sc. 
Lond.), A.M.L.C.E., A.R.C.S, 


Lecturer : Ww OMAN "THOMAS, B.Sc, A.M.LC.E., 
A. 

Assistant Lecrorers AnD Do mae ie as ROBERT C. 
PANTON, B.A., I, and P. M. CHADWICK, 
B.Sc., A.C.G.1 


Ill.—ELECTRICAL ENGINEERING. 
Prornsson : GISBERT KAPP, M.Sc, D.Eng., M. Inst. C.E., 


E 
Leerv ma a J. KIPPS, M.Sc., M. Inst. E.E., and THOMAS 
ALL, D.Sc. (Manch.), D.Eng. (Liverpool), 
KM: Inst. C.E., A.M. 
Assistant Lecturer AND ine: (Vv: acant). 

The FULL COURSES EXTEND OVER FOUR YEARS, 
and Students who enter after Matriculation and pass success- 
fully the Examinations at the end of each year WILL BE 
EN NTITL ED THE DEGREE OF BACHELOR OF 
SCIENCE in Engineering. 


THE SESSION 1916-17 COMMENCES 
OCTOBER 3rd, 1916. 

For detailed Syllabus, with full particulars of University 

Regulations, ure an sd Courses, Fees, Scholar- 

ships, &., apply to the SECRETA 117 


ON TUESDAY, 


AN, with wide experience in 
— Foundry and hd Machine ssnap Ere teat ml roducing 

arge tities of Light R — 
pew: ph G d 


fixing piece-work prices and contevilinn oak aon toge' = Fi 
with sound knowledge pe workshop costs, essential. Six o'clock 
man. Salary £300 to per es ‘according to qualifica- 
tions.— Replies, stating age a ning. and experience, in con- 
Gaence. 2 Paes 517, Sell’s Advertising Offices, Flee es ay 
Lon A 


[engineer and Man of Business 
WANTED for control of outside Erecting of heavy and 
light as Pes - and Machinery. The duties consist in 

ing from j as up and down the country supervising 
‘oremen. A nae jobs are always in hand at same time. 
Applicants men have had lengthy experience of similar work, 
must be of ‘good education and -address, and able to handle 
men. Good salary. State full, previous experience, age, if 
married, and salary uired. No a oe, engaged on 
Government wehbe ‘will engaged. — ly 
Board of Trade Labour Exchange, al Paine ““«The Engi- 
neer” and number 102. 


xperienced Engineer Wanted 

mce to Take ag od of MARINE CONSTRUC- 

TIONAL DEPARTMENT. nowledge of shiy construction 

essential, also must be familiar with modern refrigeratin, 

ens and insulation. —Apply by letter, state age; if married 

etails of experience, and salary required, to your nearest 

Labour Exchange, mentioning this paper and No. 42085. No 
man already engaged on Government work will be engaged. 


py othe se to Take Charge 


Machinery in la Bleaching and Dressing . Works. 
. N. HICKING, Queen’s-road, Nottin; 


Works Mani er.— Wanted, a 
thorough practi: 





n Parts 














‘ham. 
A 


: . 7 
echnical Engineer Wanted, 
Take Cha full ui) Works; 45 hands employed. 
Experienced designi in Jige on appee work, First-class employed. 
required. No one res’ deat more than 10 miles away or alread: 
on Government work need a) PI y.—Address, T. - 7. 
acon’s, Leadenhall-street, E. 142 4 


ah anted, Draughtsmen, Expe- 
RIENCED i Hydraulic Valves and Hydraulie Work 


Wages £3 10s.— 





5 








University of Liverpool. - 


SESSION 1 1915-1916.' 

FACULTY OF ’ ENGINEERING. 
Dean: J. Wares ANDERSON, M. Evo. M. Inst. C.E. 
o>tained on a 





Ylectreal Ei ee! Civil neeri: Naval Architec- 
ture, e eel Engineering Design, and Drawing, 
Refrigeration, Mathernath corres 3 Inorganic empeosena: 





astership, Army’ and ge | D 
NEERING Bedford .Grammar School 
LECTURESHIP, Srastan Institution.—Apply, pA. 





g ly, by firm of engineers in = ES pply, stating 
age, experience, and a oo No person already 
eng: es pg me te will employed. —Apply to your 
nearest rd of Trade Labour — mentioning “The 


Engineer ” and number 111. 


A Few Good Detail Draughts- | § 








cs Clerk, Thoroughly Experi- 


a ra wae TED for Foundry turning out Small 
—— = have accurate experience of piece rating, and 
specially accusto’ atone tosmall work. No person already engaged 
on Government work will be employed.—Apply to your nearest 
and nub of a8 ie Labour Exchange, mentioning ‘ The Engineer” 
and number 


Reg quired Immediately for Gold- 

sey. S08 por CING Mine, West Africa, Two first-class FITTERS. 

shift. —Address, wit! aye of testimonials, 

stating he ak i experience, 104, Engineer Office, 33, Norfolk: 
street, Strand. Strand, W 104 a 


Adretan Open for ae agement 
as MANAGER or WORKS SUPER. NDENT, or 
similar position. Thorough knowledge of all classes machine 
tools, works or an t of male and female 
labour ; experienced in shells up to 8in. and Stokes bombs, and 
po laid out and started shell works. Just over military 


waldress, P539, Engineer Office, 33, Norfolk-street, Strand, 
w.c P539 B 














Advertiser Open for Engagement 
for a POST of TRUST in Engineering Firm, tho hiy 
experienced in shop peach, — years acting as resident 
meer ; munition work dress, P595, ow 
ce, 33, Norfolk-street, Si <i Wc. 


At Liberty, Engineer, M. L M.E., 


fepeie in general engineering, : ‘steam = gas a 
el al -; able negotiator, 
ee vod salesman, and <g> of men. 
‘olonial and fore POSITION, 
SALES MANAGEMENT or = resentative oy or abroad 
—Address, P602, Engineer Office, 33, Norfolk-street, — wh 














(Japable Engineer, Sound Tech. 


ICAL knowl an extensive Ser and_busi- 


hess experience, go RESPONSIBLE APPOINTMENT 
with progressive _firr hi Saudunean =. iiieee 1%, 
Engineer Office, : 383, Norfoik-street, Strand, W.C. 14pB 





(ivil Engineer (Ineligible) Wants 


POSITION, experienced in office and works, railways, 
bridges, workshops, mills, and buildings; good surveyor anc 
oo htsman. — ‘p594, Engineer ’ Office, 33, Norfolk- 

, Strand, W P54 B 


Engineer, A.M.I.C.E. (39),. De-|* 


RES An mage ENGAGEMENT, thoroughly experi- 
enced in car d d manufacture, and general engineering 
work, » with extenalve commercial training, gocd organiser, 
energetic, and not afraid of nsibilit Trae P507, 
Engineer Office, 33, Norfolk-street, Strand, P507 » 


Ezgin eer Requires Responsible 
ITION (mostly rene well i. in oom, gas, 
hydraulic, marine, and general work, 54 yrs. aero. ¢: 

and tech.). Testimonials and certs. ‘At LIBERTY — 
P588 Engineer Office, 33, Norfolk-street, Strand, W.C. “poe B 


fg a A er, Age4l, Seeks 

ENGAG: hawt technical education, rom pte 
Fully experienced in the 

best cupola ] practice an aul all ranches of the trade. Highly 

















MEN REQUIRED for Urgent Work in an A 
nae ogg aa Applicants should state ones 
yong | enclose at least two —Apply, 
0. = care of Messrs. R. F. White & on, Ge General Adver- 
tising Aganis, 33, Fleet-street, London, E.C. 770-a 


[Drazg ghtsman (Chief) Wanted 


oo cree Bs age and — Engineering Works on East 

ready engaged. on Government work will 

tere a edb, stating experience, your nearest 
Board : of ur ange, mentioning “The 





neer ” a number 





Ww in any A ig of Great Britain.— 
soxperience, Apply, G. H. ROBERTS. %, tation-path, Staines, Middlesex. 
P529 





unitions —Does Any Firm 
a real live Engineer (not Pa -time) as 
AN AGER ? Assistant manager’s post just vacated 





WOR 

i ). Modern machine methods. Young; plenty of 
he righ ergy ; control of 
male a female labour.y Normal work medium and small 


mechanical and electrical. a P599, Engineer Office, 33, 
Norfolk-street, Strand, W.C. P599 » 





epgcttestiien geemints msde es 
Pupil. —The Boroug h and 


of Leamington af a VACANCY 
—Taaay Poovey TOWNHALL. 20078 


N 46h). 


Te Ta 
British || School of Aeronautics. 





Waterworks 
in his office fora PUP: 





and Airships. Construction, and 

Dra fterouship Complete F Postal Courses — 

able. tion for A.M.1.E.E., AMILM.E., and 

A.M. Lek. E—PENNINGTONS, 25, Oxford-road, ees r. 
I 

A WY: Well-established Firm an 

Turin, heving connection Engine2ring and Auto- 

mobile Specialities, DESIRES REPRESENTATION further 

pe Firms.—Replies to R. C. M., clo Street's, 30, —" 
PrP 





An Engineer with Mechanical 


and commercial experience is shortly PROCEEDING 

to NORTHERN ITALY on a special commission, and would 

like to HEAR from FIRMS desirous of finding openings there. 

heaven, 132, Engineer Office, 33, Norfolk-street, — 
Dd 


Australian Trade.—The British 


Australian Machinery Co., Ltd., of Sydney, New South 
Wales, with Branches and Agencies throughout Australia and 
New Zealand and extensive Government connections, is pre- 
pared to REPRESENT BRITISH MANUFACTURERS of 

standing who wish to deve! Colonial Trade. Terms: 
against ees London.—Submit proposals in_dupli- 





cate to the Company's Bu aying ng Representative, Mr. FRANK 
MOTT, Billiter-square-buildings, London, E.C. 800 » 





(jentleman, Proceeding to the 


in = for two months’ trip, would 


Sta 
ACCEPT COMMISSION: is inginesr business man and 





——— ao eer Adress 413, meer Office, 33, . ar 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, He scone E.C. 
Albert- -square, Manch 
26, Collingwood-street, N 


Silica Brick (High Grade) Works 


in important N.E. centre. PAKTNER REQUIRED 
with £5000 for extension of business, or would SELL outri i 
—Address, 4, Engineer Office, 35, Norfolk-street, Strand, yp 


Wanted, Air Compr ressor, 


steam-driven, not less than 200 cub. ft. per min. free 
oe to ae pressure. Steam 1401b. or Jess.—Fuil particulars 
o If. B., 125, Bunhill-row, S.E. 113 © 


Wanted, One Evaporative Con- 


DENSER, capable of dealing with 4000 Ib. of steam per 
hour, and maintaining a vacuum of about 25in. State age, 
dimensions, condition, price, and time of delivery. 

Also One SURFACE CONDENSER, capable of dealing 
with 8000 Ib. of steam per hour, and maintaining a vacuum of 
about 25in. State age, dimensions, condition, price, and time 
of delivery. 

Also One PIPE-CUTTING MACHINE for pipes up to 3in. 
Writé, statin, e, condition, and time of delivery.— Address, 
98, Engineer Since, 33, Norfolk-street, Strand, W.C 98 ¥ 


\ anted, Second-hand Vertical 


DONKEY BOILER, built to Lioyd’s classification and 
sizes either 14ft. 6in. by 6ft. 6in. or 15ft. 6in. 


Foweaetie-oe Tyne. Sp 3005 














tain 
oe 7ft. di gy try » W.p. 1b. or 100]1b. State lowest price on 
rail and full ee Ad P472, Engineer Office, 33, 
Norfolk-street, Stran: Pa72 ¥ 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c. 
PacEs II., II., LX XIV. 


"Numerical Index to Advertisements, 
Pace {LX XIII, 
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W anted, 12 H.P. Gas E 
ry make, miagne.o ignition. aa ve in ere 

condition.—Send full particulars, ACHILLE SERKE LT 

Hackney Wick, London, N.E. es 


Deer Well Pumps.—Wanted, 


‘si of Treble Barrel, 6in. — gin. stroke, with 200ft 
—_ and Delivery Pipe, with Engine Frame, and Air 

Vessel complete ; capacity S000 L.# per hour.—Full — 
culars to JELLETT, 12, Henrietta-etreet, Strand, W.C. 


Pouble- -Headed Shaping Mach- 


INE WANTED, about Min. stroke, must be a good and 
strong togl. Please state where can seen.—Ad 131, 
Engineer Office, 33, Norfolk-street, Strand, W.C. Fr 


French Concern Wishes to Buy 
oan, AS arans,” * Roots,” new or second hand ; 
vo POWER P ES 25/150 tons.—All communications to 

be addressed . on. BESSLER, WAECHTER and CO., 
Ltd., =a Tinplate Department,” Salisbury House, sar Tul 
Ircus, 


Hydraulic Piping Wanted, 


L 500ft. 4in. C.I. second-hand, ae | proms 
—Price and particulars to FLETCHER EVENSON, 
Gas Works, HE? 


A “d-Lon Loco. Steam — 2 

















Two excellent National Gas S "ENGINES, 130 B.H.P., “A.E.” 
type, all complete, magneto ignitior 

One Johnson's OIL CR CRUSHER, "Qin. b Lm. = ey Oil 
Engine, and bel B.H.P., in waking er. 


ongings, 
Address, 815, Engineer Office, 33, Sareheeek nnd S Cc 


18ft. by aft, 





oiler, Cornish, 
with all fitts in et OFFERS WANTED. 
HOR'ZONTAL RAM GINE, 6 and 7 H.P., 
ae and Mountain and Fi 
= LING MACHINE, T-epindle, sensitive, new, ty 


‘Roots “CUPOLA BLOWER, Sin. outlet. 

6 ENGINE, Otto type, 12 H.P., by Crossley. 

3 LLEYS of all kinds, targe assortment, second-hand. 
HUNT and MITTON, Oogelis-street North, oe 


uplex Steam Pumps, 12in. 
. eam, 8$in. water, 1Cin. areke, one Ditto, 7in. ta 
Sin. x 10in.; belt-driven Centrifa; din., . 
Pulsometer No. 8 and Portable yoo By 94 HP, O1L 
INGINE; Crossley ‘‘0” ype GAS ENG GINE, No. 51,854; 
3 BOILER TANKS, from 15ft, to 20ft. long to Sft. diameter ; 
2 BAND SAWS ; 2¢in. x 6in. THICKNESSING MACHINE; 
7ft. Sin. x 3ft Bes CAL BOILER on Wheels, insure 80 Ib. ; 
2 Mason's STONE BREAKERS 20in. x 8in. and 12in. x 7in.— 
STANLEY ENGINEERING CO., Bath. ll4¢e6 


vynrse Welding Plant, Practi- 


C2 an new, for SALE, owing to mili 


by 








uirements. 
ddress, 758, Engineer Office, 33, Sorte c 


¢ 





or Sale :— 
One PLANING MACHINE, table 13ft. long, to take 
3tt. 6in. high x 4ft. wide; one tool box. 

One Vertical MILLING, KEYSEATING or DRILLING 
MACHINE, a traverse 12in., cross traverse 10in., 
table 24in. x 15in. 

One set of PLATE py ROLLS, 4ft. wide x 8in. 
dia., solid housings, single geared. 

Nearly new circular SAW BENCH, for metal, 20in. x 12in. 
table, Sin. dia. saw. 

léin. BREAK LATHE, with 15/17ft. bed. 

éin. centre ROUGHING-OUT LATHE, with 5ft. bed. 

One Drummond ROTARY PLANER, table Sin. x 12in. 

Qne RACK-CUTTING MACHINE, by Drummond, with 
two slotted tables. 

eee last three machines require overhauling, and would be 
sold at very low prices.) 

Catalogue post free on application. 


GEO. COHEN, SONS and COMPANY, 
600, Commercial-road, London, E. 
Telegrams : “Coborn, Step, London.” 


For Sale :-— 
PARSONS STEAM TURBO SET, 3500 K.W., 


type, and exciter compl 
cycles, condensers apahie «i 

274in. when 400,000 gallons of water per minute are being 

Sion by Fm ancl — —— type air pump, 


250 Kw. ALTERNA’ ATOR, ‘three- 50 cycles. 

“a nd Engin “5 ya eg a P. cw Min. L.P. yi 
stroke, fiy-w eel Bo diam diam., &, bc. Be.” V ery fine set. rr 

200 K.W. GENERATING SET, Engine Belliss 


es Morcom, cyls. 8in. and l4in. and oe 
Dynamo, compo ind wound, 500,550 volts, » 380 r-p. 
TWO MOTOR GENERAT ING SETS, "Dy the 
Westinghouse Co., Motors 200 H.P., 480/500 volta, three- 
——, cycles, Generators 200 K. W., D.C., compound 


woun 
Several 3-Yard END-TIP WAGONS, 4ft. 8in. 


gauge. 3 
= 48in. dia., long spindle for cross- 
cuttin: 

CAPSTAN ENGINE, 
drums 3ft. 6in. dia. 
L000. bs On Is., 14in. — 6 wheels coupled, 

trailing je, 2ft. ga 


R. H. LONGBOTHAM & CO., Lid. 


2012 « 





9in. cyls., 12in. stroke, 


& AT uneienll hang i. = TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, efield.” 2017 e 





or Sale, by Private Treaty, 
large mantity of loose Wrought lron and Cast [ron in 
Littleberough. consisting of STEE! 4. WROUGHT IRON 
. and Z. GIRDERS and BEAMS, IRON PIPES, & , 
suitable for factory or similar aimee ty —Full iculars 
may be obtaiued from, and Tenders submitted to Messrs. R. 
STUTT and SON, Solicitors, 1, Whitehall-street, ee 


Fz Sale, Gas Engine, 43 B.H.P. 


. »bell’: 8) with Air Compraneor Suction Plant com- 
nlete. my eee condition. Displa by motors. ay 
0U GL AS FRASER and SONS, Ltd., Arbroath. 


or Sale, Lancashire Boiler, 
ft. by eft. ‘a Vulcan certificate for 100 lb pressure 

with Bennis Stoker. Inamediate delivery.—RATCLIFFE and 
SONS, Hawarden Ironworks, Chester. 109 ¢ 


F or Sale, Large Powerful Treble- 


GEARED BRAKE LATHE, electrically driven; 8ft. 
geared face-plate ; admit 12ft. dia. and 24ft. between centres ; 
Geery ‘vt wide, with compound saddle, tool rest and 
poppet head ; speed cone for 7in. belt; motor with starter ; 
approximate ineighit a0 tons. In good conditi jon ; seen working ; 
low price before removal; immediate delivery. > WILLIAMS 
and SONS, Engineers, South Bermondsey Railway Station, 
London, S8.E. 1% 6 


or Sale, Motor-Driven Three- 
a THROW PU MPS, 7in. by 8in. stroke, direct-coupled to 
motor 00 yolts.WILLIAMS and SONS, 37, Queen Victoria- 
street, London. 1276 


Fer Sa Sale or Hire :— 


Loco. TYPE oa, Portable and Semi-portable), 
insured working pressures, lbs. 10STEAM WINCHES, 
éin. and 7in. cylinders by as stroke, 16 16 jae! . PUMPS, 


FEED WATER HEAT 
ROW CRAN KSHAPTS, 
s NKSHAFTS and GEARI 
and WROT IRON PULLEYS, 8 VERTICAL STEAM PUMP- 
with DEEP WELL and BOREHO 



































ING ENGINES DE nd LE 

YELL BO TOOLS and PIPES, LIFTING TACKLE, and 
GENERAL CON RACTOR’S PLANT.—A, C and 
CO., Lant-street, Borough, London, 8.E B49 ¢ 





“4 . 
Fer Sale, 40 B.H.P. Diesel 

Vertical Singe-crlnies OIL ENGINE, Warme patent, 
nearly new ; can be see as left off work. eap to save 
— WILLIAMS an SONS, 37, Queen Victoria-street 
sondoen 


ngine of 





Sale, 30 K.W. Generating 


Fes, nofat 
T, Belliss und me, D.C, te a; 

“| fe —WILUIA. S and SONS, 37, Queen chore, 

ion. 


Sale, 120 K.W. Generator, | 


Res 
vol 350 i 
alee. bolt rrerd aj Soe “QueitVicloriagtret, 





MACHINE TOOLS 3 


IN STOCK AND FOR EARLY DELIVERY. 


124in. x Lott. STRAIGHT. BED LATHE 

Shin. SCREW-CUTTING LAT 

Hand Feed MILL ING MACHIN 

~~ SERIES MAC me 

13in, SENSITIV PILLAR DRILLING MA- 
CHINE, wit Ly ah and canting table .. Steck 

l13in. ditto, with fixed ock 
Double. EMERY ( GRINDER on stand, with’ ain. 

10in. SEN ATIVE, BENCH D AILS ee 


ws! 8 
Fort wine het Stock 
Ra id) HACK KR IN MCHINES: capacity me 
ys 


x Sin, 
co ae Wet tand Dry GRINDING MACHINES, 


days 
ode DOUBLE BMERY ‘GRINDERS 14 dave 
Piain DIV et DRILL ORI Stook 
RINDERS, “capacity | 


7“, ein, to lin. .. 
and CUTTER GRINDERS, to 


Universal TOOL 
wi n. diameter x 14in. between centres S Hse 


betwee 
: New G Century DRILLING MACHINE . 
n, Asquith DRILLING MACHINE Stock 
Sin. Hoe ZONTAL BORING, DRILLING, MILE 
‘APPING MACHINE . 


Sey FACING, and T. 
aried Stock f LEVER SHEARING 


and V 
MACK CHIN ES, LEVER Pu NCHING MA ACHINES, and COM- 
BINED LEVER and PUNCHING MACHINES. 
CARRS, Ltd., 
Cornwall Buildings, 35, Queen Victoria-street, London, E.C. 


Telephone: Telegrams : 1376@ 
4532 City (4 lines). Dustless, Cannon London, 


MACHINE TOOLS 
FOR DISPOSAL. 


NEW TOOLS. 

Q}in. x 8ft. gap, S.S. and §,C, Lathes. 

10}in. x 12ft. Straight D.G., 8.8. and §,C. 
Lathes. 

7}in. x &Sft, S.S. and 8.C. Lathe. 

“Corona” 20in. Drill, with reverse for 
tapping. 

. Plain Milling Machine No. 5,Table 16 x 54in. 

“Wilmarsh Morman” Drill and Cutter 
Grinder. 

“Evans” Tuttle Tapping Machine, gin. 

l14in. wire feed Capstan Lathes. 

lin. do. do, 

lin. do. do, 

USED TOOLS. 

. No. 53 Full Automatic 4-spindle lin. capacity. 
Acme Mfg. Co., U.S.A. 

No. 54 Full Automatic 4-spindle 1 in. 
capacity. Acme Mfg. Co., U.S.A. 

1. 8in. Hendey Automatic Lathe, 6ft. 

geared head. 
. 5}in, x 5ft. $.S. and S.C. Tool-room Lathe. 
HIGH-SPEED STEEL. 
7 lengths 2in. x }in., and one length of 20 mm. 
x 5mm. 


HENRY J. BREWSTER & CO., 
Engineers and Contractors, 
11, Queen Victoria-street, London, E.C. 
Telephone :—City 768. 


. Stock 


Hm 8 Mn © WNP HO me pROM 





am 


~ 


— ht 


i 
PRP 


—_ 


bed, 


~ 


~ 


RAILS. 


250 TONS OF GOOD oo 
STEEL FLANGE 


about 74 1b. Bo cuikaD also a quantit: lai 141b. w 
Quantity of BU ILS, A — ton Badin 
‘AOCESSORLES ‘TO SUIT 


BX uM RENTON AND CO., 
Market-place-buildings, High-street, Sheffield. Sp) 300 


95() K.W. Steam-driven Gene- 
RATING SET, consisting of 10 pole, es 
wound British-Schuckert Generator, 500/550 volts, 510 
amps, 150 r.p.m., ae me to vertical poet triple- 
expansion engine, by J. and McLaren, complete with rope- 
driven condenser, spare armature, and switchboard panel 
Compound windings of abeve may be removed or cut out easily 
soe set run shunt at 440/490 volts. This plant may be inspected 
Swansea, must be loaded within 7 days, and on this account 
will be sold at an extremely low price.—WESTERN ENGI- 
NEERING COMPANY, Swansea. 42a 











Civil Engineering 
Electricity 













How Engineering 
Draughtsmanship 
to '\ Cinema Work 





Study | Wireless Telegraphy 
Marine Engineering 
Mining 

Each of these little books is full of useful formule, 
hints and notes, etc. If you are interested jn 
the study of either of these subjects we will 
give you one of these little books FREE. 
Write for the one you are interested in. 
Send 1d. stamp to cover postage. P503 


(E.R. Dept.), THE BENNETT COLLEGE, SHEFFIELD. 












See our 
Baves Riteted 
Pexs.es — 4 k 
as' oa 
£00, Lo. quem" 


ENGINEERS, EDINBURGH. 











PLAYER'S 
FORGING 
HAMMERS. 


BELT OR MOTOR DRIVE 
276 


W. & J. PLAYER, BIRMINGHAM. 











Well - ae 
Pit-Head 


Stes, Heap Gear [33rt. nieH, Hercutes Gotp Miner, 
Britisn Sourn Arriva. 





Frames. 


Here is a typical example 
of the Steel Pit Head 
Frames we build. We 
make a speciality of this 
class of work, and have 
constructed the Pit Head 
Gear for many mines in 
this country and abroad. 
Our technical experience 
is at your disposal, and 
we shall be happy to 
submit designs to meet 
your requirements. 


ARIA AARRAAARARAAARRA RAR AR 


Catalogue (/ll shows other ex- 
amples. This book we will send 
post free on hearing from 40u. 


RARAA RRA AR AR AIR 


ia a to 


pi 


175 # H. Pp. P. Motor by the Pheenix 


volte D.C., with rope pulley and 


oe PM P, nae Mather Ry) mpato volts D.C., 
490 revs. Both in si oe ag a Mia 
HARRY H. AM and STAINES. 


ORAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, ngazn SHEFFIELD, 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 


TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 


Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


HARRISON & CAMM 
Chief Works and Offices: ROT! 
Manufacturers of 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon a, RAILWAY WAGONS 
ron, Sauer or Timber). 


487 


Ld. 








THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


Buildere of RAILWAY cannysoms, Vi 6. 
ELECTRIC cans Way botiind di ion of Ral WAY 
TRAM STOCK 


Rounys win canetas, Surra 
Office 
Office : Corten, Chambers, een a 
Offices : 4, Leadenhall t, E 
y Pury this week, page 37. 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO. LTD., 


have in 18 stock, an advanced sta’ Be ae oll at their 
ote Wonka, a Stoke-on-Trent, a ght ber of 


LOCOMOTIVES, 





with eyiintere Fg Sy i ane ans a8 2 
_y and OO. Lid, S¢ Broad’ Bt Place, eG. ‘ars 008 





P, & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
of BAIL WAT wacors and CABELAS: 

inex Nand STEEL SL FISH-BOLTS, SPIKES, = 

other REA ENT WAT TERIAL, BRIDGES, and 
CONTRACTORS for RAILWAY PLANT and STORES of 
every descri 

Chief Offices—129, Trongate, Glasgow. 
Registered Offices—1084, Cannon-street, London, E.C. 


G. R. TURNER, L»- 
of all deseripti 
IRON AND WOOD FRAME WAGONS 
ger Oa 
PERMANENT V Way MATER 
fievets Stoustneal Wo fork, nes alaeeerates toss 
Chief Works & Office: coats Gene nr. 
See Illustrated ‘Advt. first Smee a Ren on page 8 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*°- 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q492 





fact: 

















CASTINGS. 


Immediate delivery can be given of Brass, Gun Metal, 
and Phosphor Bronze Castings up to about 2 cwts. to 
clients’ patterns, Admiralty or other specification. 
Prices submitted on receipt of detailed particulars 
and quantities requi: G90 


CROMPTON & Co. Ld., Arc Works, Chelmsford 











RELIABLE 
VALVES. 


NON-STICKING. 
NON-GRINDING. 


NO RESISTANCE 
TO FLOW. 


BRITISH STEAMSPECIALTIES 


F Wharf Street, LEICESTER, (tp 








Qs81 


























cmt TAPER PINS 


are with us a Speciality, and in order that our 
product shall stand on its merits we designate it 


“‘“FREMO.’’ 
Fredk. Mountford, Ltd., 
Bina, 








GOVERNORS 


PICKERING TYPE, 


and with Smith's Patent 
Knock-off Gear, 
SIMPLE, EFFICIENT. 
Jockey Pulley abandoned 
Operates if Governor Stops 
from any cause, 





H8i6 
Bole Licencees and Makers: 


POLLOCK, MACNAB 
HIGHGATE, 


Shettleston, GLASGOW. 
Makers to War Office & Admiralty 
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MODERN METHODS OF CORRECTING POWER 
PACTOR. 
No. III.* 


Ir. remains now only briefly to touch upon the 
phase advance method of correcting the power factor. 
Although transformers are to some extent responsible 
for low power factors, they are not by any means 
mainly responsible. Induction motors are at the 
back of all real “power factor difficulties. The | 


sg 
| 





Fall 
g 


ead 


Half Load 








Fig. 15 


magnetising current of a synchronous motor is, of 
course, derived from a continuous current source, 
but that of an induction motor is taken from the 
mains, and it is 90 degrees out of phase with the working 
watt current. For nearly all loads the exciting 
current is nearly constant, therefore when the load 
on the motor decreases the power factor decreases 
also. In Fig. 15, AB is the working current, BC 
the magnetising current, and A C the total current at 
full load. At half load the working current is repre- 
sented by A B!, the magnetising current by B! C', and 








Fig. 16—-MILES WALKER PHASE ADVANCER 


the total current by AC!. The angle B! AC’, it will | 
be noted, is considerably greater than the angle | 
B AC, which means, of course, that the power factor 
is lower. This diagram shows two things, first that | 
an ordinary induction motor cannot possibly work 
at unity power factor; and, secondly, that at low 
loads the power factor is lower than at full load. 
When, therefore, a large number of induction motors 
are working underloaded, a poor power factor is to 
be expected. Rolling mills are frequently very 














motors are now sometimes fitted with exciters om 
phase advancers which supply magnetising current | 
to the rotors, thus eliminating wattless currents in | 
the distributing system. These phase advancers 
can either be driven by the motors themselves, like 


b 


100 200 300 400 
Fig. 18—CURVES SHOWING POWER FACTOR OF MOTOR 
WITH AND WITHOUT PHASE ADVANCER 
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an ordinary exciter, or by another motor or other 
driving agent. The Miles Walker phase advancer— 
see Fig. 16—has the appearance of a continuous- 
current motor. The armature is sometimes of the 
open-circuit type and sometimes of the closed-circuit 


Stator 





with compensating windings which ensure that the 
machine runs sparklessly. Briefly, the action of 
the Miles Walker phase advancer is as follows :— 
Assuming that the order of phase rotation is such that 
the poles are excited in the order A BC and that the 
armature revolves in a counter-clockwise direction, 
then, considering one phase only, the windings are 
arranged so that the direction of the electro-motive 
force in the coils E F is outwards at the instant the 
current is passing outwards from the star point. 
The flux due to the series winding A will give rise to 
an electro-motive force in the conductors EF, &c., 
under the pole A. An electro-motive force will also 
be generated in the conductors H K, which are acted 
upon by the flux due to the pole C—which, of course, 
is excited by the winding on that pole and in circuit 
with a different phase to the winding on pole A. 
The resultant electro-motive force created by the 
poles A and C is of such phase as to produce a leading 
current in the rotor of the induction motor to which 
the phase advancer is connected. 

Further information on this machine is given in 


| papers which Professor Miles Walker has read before 


the Institution of Electrical Engineers. The foregoing, 


| however, explains the general principle, and nothing 
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Fig. 1%-CONNECTIONS FOR KAPP VIBRATOR 


type, depending upon the voltage and current con- 
ditions. The former winding is used when the current 
is great and the voltage to be generated by the phase 
advancer small, and the latter when the current is 
not so heavy and the voltage is higher. In the 







































































“THe Encincer” D = Contact relay. 





A = Main motor. 
q p B = Phase-advancer. 
eee C = Starter. 




















F = Main switch. 
G = Switch with fuses cut out at starting. 
AM = Auxiliary motor. 
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Fig. 17—CONNECTIONS FOR BROWN-BOVERI PHASE ADVANCER 


troublesome to power station engineers. ‘The small 
lifting motors, &c., are often running light, and the 
large motors—-which have fairly large air gaps, and 
consequently call for a large magnetising current— 
frequently contribute very considerably to the 
wattless load. For this reason, large induction 
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drawing there are three poles, the axes of which are 
120 degrees apart, and under those poles there are | 
wide brushes. On each of the poles is a field winding | 
one end of which is connected to a brush, and the 
other end to the slip rings of the induction motor, 
the power factor of which it is desired to correct. 
The poles of the phase converter are also provided | 


more need be said here, except that tae current which 
the advancer pumps into the rotor can be regulated 
by varying the speed or by shunting the series 
windings. . 
The Scherbius phase advancer made by Brown- 
Boveri differs from the Miles Walker phase advancer 
in several respects. The armature is of the drum 
type, but the coils are embedded in a circle of slots 
well within the external diameter of the armature 
plates, so that the iron outside the slots serves as an 
external path for the flux which passes though the 
windings. This flux is, of course, produced by the 
combined action of the three rotor currents, and it 
revolves in space. If the phase advancer is stationary 
while the induction motor is at work, the former, 
acts as a choking coil and causes a reactive drop and 
a lagging current. For a given current. this reactive 
drop depends only upon the frequency, that is, 
upon -the rate at which the rotating field set up 
in the phase advancer cuts the winding. But if 
the rate of cutting is reduced by rotating the winding 
in the same direction as the field, the reactance—and 
therefore the lag—decreases, and, finally, at syn- 
chronism, becomes zero. If the speed is increased 
above synchronism, the reactance attains a negative 
value, and the phase advancer acts as a capacity, 
with the result that the current is advanced. Since 
the current flowing in the armature of the advancer 
has a frequency proportional to the slip, viz., about 


'one to three cycles, whereas the speed of rotation 


chosen for the phase advancer has a value cor- 


responding to from 30 to 50-cycles, and a 
considerable leading current can therefore be 
produced. The special feature of this phase 


advancer, it will have been noted, is that it has no 
stator. At first sight it may be difficult to understand 
how a phase advancer can be made to work without 
a stator, but it is to be remembered that the mag- 
netising current it supplies is wattless. No energy 
need be transmitted to the rotor; in other words, 
no torque has to be exerted, and the stator which 


| otherwise would be necessary to produce the torque 


can be dispensed with. Sometimes, however, as, 


| for instance, when the power factors of large motors 
| have to be corrected, or when the slip has to be in- 


creased beyond the normal value, it may be desirable 
for constructional reasons to provide the phase 
advancer with a stator winding. Moreover, in cases 
where very heavy currents have to be dealt with, 
it is sometimes necessary to build these phase 
advancers with two commutators. The power neces- 
sary for driving these phase advancers is very small, 
as only the friction of the machine has to be overcome. 
A phase connector for a 1000 horse-power motor 
requires about two horse-power to drive it. Fig. 17 


| shows a diagram of connections for the Brown-Boveri 


phase advancing system. The main induction motor 
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is connected to the supply mains with the usual 
apparatus and instruments in circuit, whilst the 
phase advancer is connected across the last contacts 
of the rotor resistance, so that as soon as all the 
resistance is cut out of circuit the phase advancer 
is connected to the rotor windings. Where large 
currents have to be dealt with, or where the phase 
advancer is to be connected to an existing induction 
motor, a special change-over switch is necessary. 
An electrical interlocking device is also provided to 
prevent the motor from being started when the phase 
advancing set is not running. By this means the 
whole apparatus is made practically fool-proof. The 
power factor of the main motor can be made 
approximately unity at all loads without any 
regulation, as shown by the curves—Fig. 18—the 
curve A giving the power factor without the phase 
advancer and the curve B the power factor with it. 

There is another type of phase advancer in use in 
this country—the Kapp phase advancer or vibrator. 
This differs from the Miles Walker and Brown- 
Boveri advancers in that no driving motor is 
necessary. On the other hand, the Kapp advancer 
must be excited with continuous current. For 
three-phase motors the Kapp advancer consists of a 
magnet-frame carrying three sets of two-pole field 
magnets in which three ordinary direct-current 
armatures oscillate. These armatures are connected 
to the slip rings of the induction motor in the manner 
shown in the diagram—Fig. 19. As the field windings 
are excited with direct current, the low-frequency 
rotor currents flowing in the armatures cause the 
latter to rotate first in one direction and then in the 
other direction. This induces in each armature a 
voltage which is opposed to the electromotive force 
of self-induction of the motor, and is greater than it 
by an amount which is sufficient to supply, through 
the resistance of the rotor windings, the necessary 
current to produce the magnetic field of the motor. 
No magnetising current flows in the stator windings, 
and consequently the motor operates at unity power 
factor. 

The action will be understood by referring to Fig. 20, 
which shows a ring of iron wound so as to produce a 
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Fig. 20—DIAGRAM EXPLAINING THE PRINCIPLE OF KAPP’S 
VIBRATOR 


magnetic axis on the line X X, and within this ring 
is placed a bar magnet which by means of a spring, 
weight or weak direct-current winding on the ring, 
is made to assume a normal or zero position along the 
axis Y Y. Let this directing force be so feeble that 
it may be neglected in comparison with the force 
exerted on the poles of the magnet by a current 
traversing the main winding on the ring. A current 
flowing through the winding exerts a turning couple 
on the magnet ; the sense changing with the direction 
of the current. If, then, the alternating current of 
the low frequency of the slip be sent through the coil, 
the magnet will be set into vibration symmetrically 
in regard to its zero position. The greatest angular 
excursion on either side of the Y Y axis will depend, 
among other things, on the mass of the magnet. If 
this is great, the angle through which the magnet 
turns will be small. As the poles sweep past the 
stationary coils, they induce in them an electro- 
motive force, the magnitude of which is at any moment 
proportional to the speed. There is thus an inter- 
action between the alternating current and the mass 
inertia of the vibrating part. The current produces 
vibration and the vibration induces an _ electro- 
motive force. Since the swinging system can absorb 
and give out energy, but cannot permanently store it, 
it follows that the injected electromotive force must 
be in quadrature with the current, and the only 
question that remains to be investigated is whether 
the voltage is leading over the current. That the 
injected electromotive. force must be leading will 
be seen from the following argument. At the moment 
the magnet passes through its zero position, its velo- 
city has crest value, and the kinetic energy contained 
in the swinging mass is @ maximum. This energy 
must be taken out of it by the time it comes to rest 
at the extremity of its swing, and this energy, is 
transferred to the circuit during the time that the 
eurrent grows from zero to its crest value. Upon the 
other hand, in the first part of the return swing energy 
must be given by the circuit to the vibrating mass, 
so that it may be accelerated and the corresponding 
withdrawal of energy from the circuit takes place, 
whilst the current declines from its crest value to 





| saeo. Thus we have these conditions: Whilst the 


current grows the circuit receives electrical energy, 
and whilst it ,declines the circuit loses electrical 
energy. The change in current strength either way 
is promoted, and thus the phase of the current is 
advanced in comparison to the phase of the slip 
electromotive force to which the current is due in the 
first instance. The vibrator therefore performs exactly 
the same duty as the phase-advancing dynamo; it 
injects a leading electromotive force. There are, 
however, differences. The phase-advancer | drives 
itself and requires no independent driving agent. 
The magnetic field is that produced by direct current, 
and it is therefore easy to regulate its strength, and 
with it the magnitude of the injected electromotive 
force. The self induction is less than that of a 
dynamo because the alternating current does not 
pass through any field winding, and, finally, the 
electromotive force injected into any phase is due 
to the current in that phase itself and not the current 
in other phases. 








MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No, VIII.* 
STEAMING APPARATUS. 

THERE are two systems of steaming printed goods. 
In one system the pieces are placed in batches in a 
steaming chamber and the steam is admitted for the 
time required and at the pressure necessary to give 
the desired temperature. 


In the other system the ' 


| 

| of travel of the poles being so regulated that the cloth 
|remains for about an hour in the apparatus in a 
| temperature of about 212 deg. Fah. The running 
of the fabric is a continuous process, and as shown 
in the illustration several pieces ‘are passed through 
simultaneously one over the other, and sometimes the 
apparatus is made of double width to increase the 
capacity. The roof of the chamber is formed of 
steam heated chests A, and at the bottom there are 
perforated steam supply pipes B, and steam heating 
coil pipes C. The cloth is fed into the chamber 
through a pair of steam-heated draw rollers D, 
and hung on the brass rods which are fed forward 
at such a speed as to make the necessary length of 
lap. The poles are 1}in. diameter, and carry round 
distance pieces 3in. diameter at their ends, and on 
these they slide in planed races provided at each side 
of the chamber. They entirely fill the full length 
of the races, and as each pole is pushed into the race 
at the front end by a pair of cams FE, @ new lap is 
formed, and a pole is pushed out of the race at the 
delivery end. Here the pole is picked up by a pair 
of hooks carried by two endless chains and trans- 
ported to the bottom of the chamber carried below 
the folds of cloth and back to the entering end ready 
to be pushed into the races again by the cams E. 
This ingenious method of transporting the poles 
automatically economises labour, prevents the cooling 
| of the poles and the escape of steam from the chamber, 
| a8 was the case in the earlier machines when the poles 
| passed out of the back end of the chamber and had 
| to be fed into the entering end again by hand. 
Investigations carried out some years ago into the 
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Fig. 65—COTTAGE STEAMER 


cloth passes in a continuous manner through a long 
brick chamber, the pieces being run through at 
such a speed as to enable them to remain long enough 
under treatment. The first method is known as 
cottage steaming, and the second as continuous 
steaming. In the former high or low pressures and 
temperatures may be used, but the continuous 
method only permits of comparatively low tempera- 
tures. For woollen and silk goods, and certain 
styles of printing, high temperatures are required, 
and therefore the cottage system is used. Fig. 65 
represents a view of a cottage steamer made by 
Sir James Farmer and Sons, Limited. It consists 
of a mild steel shell with steam jacketed top to prevent 
drops of condensation water forming and injuring 
the cloth. The steel door has plate hinges fastened 
to a cast iron framing by swing bolts. The carriage 
for the cloth is provided with runners to fit the rails 
on which the carriage travels in and out of the 
steamer. The cloth is suspended from square wooden 
rollers which are geared together and made to revolve 
by hand wheel and gearing from outside when the 
apparatus is closed. 

Fig. 66 is a sectional view of a continuous steaming 
chamber, made by Mather and Platt, Limited. 
The chamber is of brick with thick walls to retain 
the heat and may be from 30ft. to 60ft. long by 
30ft. to 40ft. high. The cloth is fed into the chamber 
at one end and hung mechanically in laps from 
8 to 10 yards long on brass poles which are slowly 
moved along the chamber from the entering to the 
delivery end, where the cloth is drawn out, the speed 
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| conditions necessary for the proper fixation of the 
colours used in calico printing by steaming, found 
that the dampness of the steam had a considerable 
influence upon the result. The vapour must neither 
be too wet not too dry. The best results seem to 
be obtained when the dry bulb of the hygrometer 
indicates 108 deg. Cent., and the wet bulb 95 deg. 
Cent. 
SOAPING AND DYEING MACHINERY. 


With the exception of the calicoes printed with 
pigment colours all the prints that are steamed are 
either soaped, washed, or fixed and washed, or fixed 
|and soaped. These operations are usually performed 
| in machines called open soapers, two of which we illus- 
| trate in Figs. 67 and 68. In Farmer’s double width 
'machine shown in Fig. 67 there is one long tank 
| divided into several compartments or a number of 
| small tanks placed end to end. These compartments 
|are filled with the soap solution or water, which is 
|kept at the desired temperature by means of steam 
| pipes blowing steam directly into the liquor in each 
|compartment. Hollow copper rollers are placed 
| along the top and near the bottom of all the compart- 
ments, and the cloth in travelling through the machine 
_passes round these rollers. It should be mentioned 
|that the cloth is drawn through the machine by 
| means of nips or friction rollers placed between the 


'tanks and driven by power, the rollers inside the 
|tanks being merely revolved by the cloth passing 
|round them. The number of rollers in an average 
| sized open soaper is about 90, and as only a few of 


| these are driven the strain on the cloth as it passes 
| through is considerable. The length of the machine 
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varies between 60ft. and 80ft., and when threaded 
with the cloth as shown in the illustration contains 
about 100 to 120 yards of fabric. The speed of opera- 
tion is such that it takes a piece of cloth from 1} to 2 
minutes to pass through. The first tank which the 


these tanks the fabric enters the third and largest 
compartment, containing the boiling soap solution 
if the goods are to be soaped, or boiling water when 
washing only is necessary. On leaving the tanks 
the cloth is further washed by means of spray pipes, 
the excess of water is ex- 
pelled by squeezing rollers, 
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and the pieces are finally 
dried by passing over the 
cylinders of a drying ma- 
chine as shown in Fig. 67. 
In this figure A is the 
fixing tank with squeezer, 
B the washing tank in 
two steps with two patent 
heaters, C, D two soap 
tanks with heaters and 
squeezer, E the washing 
tank in two steps, with 
heater and heavy squeezer. 
This last squeezer is usually 
provided with compound 
levers to expel as much 
water as possible from 
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, the cloth before the latter 
Be goes to the drying ma- 
iy chine. The heaters are 
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Fig. 66—CONTINUOUS STEAMING CHAMBER-—-MATHER 


cloth passes through is usually small, and when the 
pieces have been printed with tannic or basic colours 
is filled with tartar emetic for fixing purposes, but 
when the goods require merely washing or soaping, 
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Fig. 67—DOUBLE-WIDTH SOAPER—SIR JAMES FARMER AND 


it is filled with boiling water. The second compart- 
ment is usually employed for washing and heating 
the cloth with water only, and is submitted to the 
action of sprays or heaters to help to detach the 
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loosened thickening material and colouring matters | 


from the fabric. We have already illustrated two 


forms of beaters which are adaptable to this purpose | 
| effect is to bleach out any slight streaks or traces of | 


in Figs. 25 and 33 ante. After passing through 





all driven at a uniform 
speed from a longitudinal 
shaft, and the squeezers 
and draw rollers by means 
of a second longitudinal shaft. A separate steam 
engine or electric motor is provided for each shaft, 
so that the speeds may be varied, but the drying 
machine is operated by a belt and expanding 
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[paler from the source which drives the squeezers. 

The operation of chloring is sometimes combined 
| with that of soaping and drying. To provide for 
| this there is placed behind the soaping machine a 
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colour which have been accidentally smeared on the 
face of the cloth. Sir James Farmer and Sons make 
an open soaper fitted with Ashton’s patent malting 
apparatus—Fig. 69—by means of which printed goods 
are said to be cleared of their thickening agents in 
an unusually efficient manner. The malting appa- 
ratus proper consists of a saturating tank with a light 
nip and a so-called time wheel into which the fabric 
is fed from an overhead wince. . The saturating tank 
is placed directly after the rinsing tank which follows 
the fixing tank. The cloth is saturated in this tank, 
after which it passes on to the time wheel, which com- 
pletes its revolution in 10 to 15 minutes, allowing 
sufficient time for the diastase used in the saturation 
to convert the thickening materials, so that they are 
easily removed by subsequent washing. A series 
of compartments on the time wheel are closed by 
an outer endless blanket, and hold the cloth in posi- 
tion until the wheel has completed its revolution. 
Each compartment holds acertain quantity of cloth, 
and in order to prevent it from piling on top of 
the division plates, these plates are hinged on to the 
central drum and fall forward as soon as they reach 
the vertical top position. 

Some styles of prints require to be soaped for a 
much longer time than is allowed in the open soaper, 
and soaping becks are then used. They are generally 
disposed in series, the cloth having to pass through 
the whole of them. The number of becks working 
together is arranged to allow the cloth to remain 
in the liquor for the required period of time and de- 
jliver it at a sufficient speed thoroughly soaped. 
| Fig. 68 represents a soaping beck made by Sir James 
| Farmer and Sons. The whole series is fed with soap 
'solution from a large tank placed at one end of the 
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building, the liquor flowing through a pipe into the 
first beck and overflowing into the next one, and so on 
until it arrives at the last machine, whence it is 
discharged into the drains. The apparatus consists 





Fig. 68—OPEN SOAPER—SIR JAMES FARMER AND SONS 


padding machine, in the trough of which is a weak 
‘solution of bleaching powder. After being soaped 
and washed the cloth is run through this, and the 
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of a cast iron tank fitted with a steam pipe to heat 


| the liquor, a peg rail to guide the cloth spirally round 


the roller, and a mid-feather to prevent the cloth 
from becoming entangled. The wooden rollers are 
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carried on a suitable frame above the tank and are 
driven by a pulley, friction clutch, and spur gearing 
as shown. The machines are arranged in pairs. 
From the soaping machines the cloth is taken in 
rope form to a washing machine—Fig. 13 ante—which 
consists of open frames fitted with levers and carrying 
two sycamore bowls, with peg rails and pot eyes for 
guiding the cloth. The wooden trough is provided 
with a square beater driven by a friction clutch. 
The square beater has the effect of opening the rope 
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continues for the necessary length of time. The 
liquor is heated by means of a steam heater or pipe 
which is surmounted by a mid-feather. After this 
treatment the pieces are drawn out of the becks 
and passed continuously through a series of five or 
six soaping becks, similar to those described, but with 
a wood drum and pressing roller. Then there is a 
further passage through a square heater washing 
machine, and a final squeezing, and the cloth is opened 
| out by means of a scutcher similar to that employed 
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Fig. 69—OPEN SOAPER WITH ASHTON’S MALTING APPARATUS 


of cloth slightly, thus ensuring a more thorough 
washing. 

The machinery above described in connection with 
this branch of the subject is for dealing with the simple 
steam colours and forsome “discharge”’ styles such 
as aniline blacks. There remain to be mentioned the 
machines used for cloths treated in the mordanted 
and dyed styles—effects produced by printing a 
chemical mordant on the cloth, fixing by steam and 
then working the cloth in a dye bath to enable it to 
take up, and fix on the parts where the mordant has 
been printed the colouring principles, such as alizarine, 
from the dye bath. This chemical combination 
produces the characteristic colour lake, and as the 
reaction takes place in the fibres it fixes the colour 
definitely to the cloth. Coming in the open width 
from the sorting roomafter steaming,the first machine 
through which the cloth passes is the dunging machine, 
consisting of a series of cast iron tanks like those of 
the open soaper, but longer. In these the cloth, in 
its open width, is passed through a solution of cow 
dung, or arseniate of soda, the object of which is to | 
fix any mordant still remaining unfixed, and so pre- | 
vent it from spreading on to the parts that should | 
remain white in dyeing. In the last compartment | 
the cloth is run into the rope form and then spirally 
round the rollers, where it is rinsed with water and 
piled down. 

The cloth in the rope state then passes through a 
further series of dung becks which resemble dye 
becks, except that they have a wooden drum and 
pressing roller over the beck instead of a square 
wooden wince to carry the cloth round. It .is then 
washed in a spiral washing machine similar to those 


| 


'tomed to study it in detail. 





after the bleaching process. After drying over 
cylinders in a room situated over the dye-house the 
cloth is ready for the finishing processes. 








OUR MINERAL STATISTICS. 


FoLLOWING our customary procedure, we give 
herewith a review of Part III., ‘‘ Output” of the 
Mines and Quarries General Report and Statistics 
for 1914, omitting reference to the coal and 
iron trade figures. The report this year is in 
@ much more attenuated form than usual, it 
having been considerably curtailed owing to the 
war. Thus several of the summary tables, the 





| particulars of output from individual metalliferous 


mines, information relating to blast-furnaces, lists 
of smelters, and the tables of exports and imports, 
have been omitted. The general results for the year 
are summarised as usual, but the absence of 
particulars from individual mines robs the Report 
of a good deal of its interest and value to those who 
—numerically few they may be—have been accus- 
Our review must of 


| course, owing to the absence of reference to individual 
| mines, be of a more general and perfunctory nature 
| than has characterised its predecessors, though we 
| propose to relieve the tedium to the reader of bare 


references to county and general summaries by a 


| few added details which seem of special interest. 


An outstanding feature of the war period has been 


| the unwonted appearance of officers of the Geological 


Survey at various mines to collect information and 
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Fig. 70—FRONT AND END VIEW OF 


used in the bleach house, but with the addition? of | 


&@ square wooden beater which strikes the cloth and 
gives a more thorough washing to the cloth. Then 
it goes through a squeezing machine to remove the 
excess water and the cloth is ready for dyeing. 

The dye becks used in print works are generally 
of cast iron from 7ift. to 9ft. long, but when dye wares 
are used that are affected by this metal copper-cased 
becks are employed. The dye beck of which we 
give an illustration—Fig. 70—has a square wooden 
wince above the centre and over this wince the piece | 
of cloth is carried many times, a quantity of loose 
cloth being piled down in the liquor each time the 
cloth comes over the wince, the strands being kept 
apart by guiding pegs. In this way about 1000 yards 
of cloth can be treated in an 8ft. beck at one time. 
As the wince revolves the cloth travels spirally and 
continuously from one end of the beck to the other, 
but as the outgoing end is brought back over guide 
rollers and pot eyes to the entering end of the beck 
and is there connected to the first strand over the 
wince, the cloth is caused to circulate spirally and 





continuously through the liquor—a process that 





incidentally to offer advice regarding the output 
and marketing of certain minerals the markets 
for which had been affected by the war. This 
action was initiated by the Board of Trade, and 
is on the lines followed for many, years by the 
Geological Survey of America, whose work and 
literature relating to metal and mineral mining has 
proved of such value to the United States. Some 
preliminary reports of the British investigations have 
been issued, and now it is announced that the Board 
of Agriculture and Fisheries has arranged for the 
publication of three volumes of special reports on 
British mineral resources; each volume dealing with 
a particular class of mineral. We hope to refer at 
greater length to these reports shortly and dismiss 
the subject now with the bare remark that in our 
opinion. the novel move is in every way commendable. 

Coal is of course by far the most important mineral 
raised in our Isles, but leaving it out of account, 
the value of the other minerals raised in 1914 was 
£13,356,179, being a decrease of £1,221,359 on the 
preceding year. How far this decrease -is attri- 
butable to the five months of war it would be 





idle to speculate, as variations in the prices of the 
different minerals have to be taken into account, 
but with regard to subsequent reports, at any rate 
the next two, we shall be safe in attributing decreased 
production to lack of labour. At the present time 
this is a matter which is paramount in restricting 
output in cases where the demand is good and prices 
more than satisfactory—in lead and zine mining for 
instance. It is hardly necessary to enumerate other 
difficulties. which prevent mine owners or would-be 
speculators frem augmenting our mineral output ; 
such matters as transit delays and the difficulty of 
obtaining delivery of new machinery are patent to 
the minds of all. 

Among the non-metallic minerals which have 
specially benefited by the cessation of German 
competition may be mentioned barytes and diatomite. 
We shall refer again to the former, but with regard 
to the latter, although the amount produced in 1914 
is given as nil in the Report, it must be remembered 
that the large and increasing yield from the shallow 
workings of the Diatomite Company, Limited, in 
the North of Ireland, does not figure in the Report. 
The mines in the Isle of Skye are the only other 
producers in the United Kingdom. Though these 
mines were closed down in 1913 an attempt is now 
being made to re-open them with an adequate 
amount of capital, now that the market is so much 
more favourable. 

Passing, now from the general to the particular, 
we make a few comments on some of the more 
important ores and minerals in alphabetical order. 
To commence with barytes, we note the output was 
48,930 tons in 1914 against 50,045 tons in 1913, 
which was our record output. The value, however, 
was up by £1370. The principal mine to show a 
falling off was the Settlingstones Mine, in Northum- 
berland, the main producer of witherite, the 
carbonate of barytes. The New Brancepeth Mine, 
Durham, which obtains its barytes from the coal 
measures, increased its output, as also did the Weston 
Mine, Montgomeryshire. Last year we commented 
adversely on the sorry figure cut by Derbyshire as a 
barytes producer, compared with former days. 
Some improvement is now noticeable, as the Report 
shows 102 tons from mines and 1094 tons from 
quarries. Although not a matter of importance, we 
believe that the 1094 tons did not come from quar 
ries but mainly from old mine hillocks, “* hillocking ”’ 
for “‘ caulk” having long been carried on by miners 
on a small scale. During 1915 this business greatly 
increased, owing to more remunerative prices for 
the product, and, moreover, arrangements have been 
made in more than one locality in the abandoned 
lead mining districts for the mining and milling of 
barytes. Shropshire with 13,226 tons and County 
Cork with 12,768 tons still remain the principal 
producing counties. Turning to copper ore and 
precipitate, the output of ore from mines was 
2373 tons of concentrates of various assay, values 
not given in this Report. This is a slight reduction 
on 1913. One mine, the Glasdir, of Merionethshire, 
produced 1500 tons, worth £14,250, out of the total 
value of £16,985, the value of the Levant Mine, 
Cornwall, output being £2427. With the closing 
down of several ventures, there is little enough being 
done in copper mining, and the figures in the next 
report will be of meagre dimensions. 

Copper precipitate to the value of £5529 was 
obtained in Devon from open works and in Cornwall 
and Anglesey from mines. Although the figures 
from the West of England show an advance on former 
years, Anglesey remains the principal producer, 
and it may be of interest to give a few details con- 
cerning the business. The works are situated on 
Parys Mountain near Amlwch, the company the 
Mona and Parys Mines, Limited, being engaged in 
extracting copper from the workings of the erstwhile 
famous mines discovered in 1768, and worked partly 
by open cast and partly by shafts and galleries. 
The copper pyrites remaining in the workings is con- 
tinually undergoing oxidation and yields solublecopper 
sulphate. In contradistinction to the ordinary state 
of affairs at mines, the pumps on this property are 
for the purpose of filling the mine with water and not 
for draining it. In past days the pumps were worked 
by a windmill, then by a steam engine. At the 
present time a suction gas plant by Messrs. R. 
Hornsby and Sons, of Grantham, is used, the engine 
being of 70 horse-power. This plant is placed by 
the large reservoirs at the base of the hill, a long 
pipe line connecting it with the workings to be 
periodically flooded. The mine water has to be 
pumped up 115ft. to the adit level, which is 30 
fathoms from the surface, though at the present 
time the workings above the adit yield the best 
result. The blue tinted water runs down the adit 
about half a mile to the reduction works, - where 
it is run over scrap iron in a series of wooden tanks. 
Here the copper is precipitated as metal in a more 
or less impure form, the scrap iron going into solution 
as a basic sulphate of iron. This is run or pumped 
into settling pits covering a considerable acreage 
in which, on exposure to the air, the iron is gradually 
deposited as a yellow ochre of somewhat complex 
constitution. This is the product which figures in 
the statistics under the heading of ochre obtained 
from mines, though it will be seen that the descrip- 
tion is not accurate, as the bulk of the iron comes 
from outside the mine. This ochre being of greater 
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purity than the natural-product obtained by mining, 
fetches a higher price than the latter and can be 
utilised for a greater number of purposes. 

We now pass to the consideration of fluor-spar, 
and note with surprise a heavy drop in the output 
from 53,633 tons in 1913 to 33,816 tons in 1914. 
As the separate figures for the two producing counties, 
viz., Derby and Durham, are not given, comment 
is difficult. We have, however, the Divisional 
Inspector’s figures for Derbyshire before us, and note 
that the output from mines and quarries was 
8472 tons in 1914 against 16,396 in 1913. Whether 
the difference in the drop in the figures is due to a 
lower output in Durham or to omission of the Derby- 
shire gravel spar from old mining dumps—the 
quality commonly shipped to America—is a matter 
of speculation. It is only of late years that the 
mining of fluor-spar as an adjunct to lead mining 
has been of any importance in Derbyshire, the great 
bulk of the output having been the low grade so- 
called gravel spar obtained from old dumps. In 
Durham, or to speak more precisely, in Weardale, 
the whole of the output is mined largely from the 
mines of the Weardale Lead Company. Though 
the American business in gravel spar is not what 
it was, considerable shipments are still being made. 
A new departure for Derbyshire has to be recorded 
in the provision at one mine of special machinery 
for preparing high-grade fluor-spar for sale to chemical 
works, and for other purposes unconnected with 
the iron and steel trades. 

The output of iron ore from mines and quarries 
amounted to 14,867,582 tons, being a reduction 
of about 1} million tons on 1913. This ore yielded 
over half our output of pig iron. With regard 
to imported ore, only a summary is given, and the 
figure of 5,704,748 tons for 1914 is about 1} million 
tons lower than in the preceding year. 

Proceeding to lead ore, we find an increase in the 
output, but not on the scale which might reasonably 
have been expected, seeing that the average price 
of the metal was £19 3s. lld. per ton. The total 
dressed lead ore was 26,013 tons in 1914, against 
24,282 tons in 1913, a gratifying feature of the county 
figures being an increase of nearly 1000 tons in 
Derbyshire, which is practically the same thing 
as saying Mill Close, the famous mine which has 
seen vicissitudes in the last few years. As details 
are not available, it is a matter of speculation as to 
which is now our most important lead mine, but 
we imagine that the Boltsburn of Durham, the Mill 
Close of Derbyshire, and the Queensberry of Dumfries 
are one, two, and three respectively, while the fourth 
place will be filled either by the Leadhills Mine of 
Lanarkshire, which shows a good increase, or the 
Halkyn or Rhosesmor of Flintshire. Last year 
we referred to the revival at the Halkyn Mine in 1913, 
but in 1914 it did still better, paying over 80 per cent. 
in dividends. The driving of the new deep tunnel 
of the Halkyn Mines Drainage Company to Llany- 
pandy. Mine is making good progress, and there should 
be a good future for the old mining district. In 
Derbyshire the Crosslands Mine at Litton has closed 
down after a disappointing career, but the production 
of lead ore has recommenced at Ashover after a long 
interval of quiescence. This mining district, very 
productive in days long past, is on an inlier of car- 
boniferous limestone in the shales and is peculiar 
in the county as never having been under the existing 
old mining laws. The Ashover Mines, Limited, 
belongs to a well-known firm of electric cable makers 
who have installed electric winding plant for raising 
lead ore and fluor-spar at the Hogsland Mine. It 
is only here, we may say parenthetically, and at the 
Northcliff Sough and Red Rake Mines of the Grove 
Syndicate, Limited, at Calver, that the re-opening 
of the old lead mines in the county has been under- 
taken on proper business lines as regards the provision 
of sufficient capital for working on up-to-date 
principles. Despite the good results shown by one 
or two mines in the county, Flintshire produced 
324 tons less lead ore than in 1913, while Cardigan- 
shire showed an increase of 489 tons. 

Manganese ore was mined in North Wales to the 
amount of 3437 tons, against 5393 tons in 1913, 
while our imports of richer ore from Russia, India, 
Brazil, &c., totalled 479,435 tons, against 601,177 tons 
in 1913. Silver ore is not mined in the United King- 
dom, but a considerable amount of the metal is 
obtained annually from our lead ores, especially 
from some of the Welsh mines. The total amount 
of silver recovered from British lead ores, including 
10,526 oz. from the Glasdir copper ore, was 146,427 oz. 
Although the silver materially enhances the value of 
the lead ore, yet the comparative freedom of the 
Derbyshire lead ore from silver has for long given a 
preference to this county’s ore for certain purposes, 
among which the manufacture of white lead by the 
Dutch process may be cited. No statistics are 
available in this Report as to the imports of silver 
ore, though we imagine that they must have con- 
stituted a record, as so much Mexican ore was received 
on account of the closing of that disturbed country’s 
smelters. 

Tin mining was not so successful in 1914 as in the 
preceding year, a small decreased production of 
black tin being accompanied by decreased market 
values, the latter being only £661,865, against 
£960,134 in 1013. The next ore on our list 
is wolfram, which was obtained from the tin 





mines to the amount of 197 tons, assaying 64 per 
cent. of tungsten. This figure is rather below that 
for the previous year, and presumably the effect of 
the tungsten boom will not be seen until later statistics 
make their appearance. At the same time the 
competition of the large Burmah deposits, coupled 
with the maximum price fixed by the Government, 
are hardly factors likely to encourage a boom in the 
Cornish industry. 

Coming finally to zinc, about: which we have heard 
so much of late from politicians, both well-informed 


and the reverse, the figures for 1914 are 15,419 tons, 


against 17,294 tons in 1913. It will be interesting 
to see whether the exceptionally high prices ruling 
in 1915 have had any great result upon our zinc 
mining industry, which, especially in Wales, has long 
been languishing, not for lack of ore, but on account 
of low prices. The principal zinc mines in Great 
Britain are the Nenthead, Cumberland, and Car- 
shield Northumberland, worked by the Vieille 
Montaigne Company, of Liége, and under existing 
circumstances it is not surprising that these mines 
show a reduction in their output. In 1913 three 
mines in Carnarvonshire produced 782 tons, while 
the figure for 1914 is only 10 tons. On the other 
hand, Flintshire and Cardiganshire show increases. 
An item of interest is the reappearance of Anglesey 
as a producing county after many years’ absence. 
In 1888 this county produced 817 tons of zinc ore from 
the so-called bluestone occurring on Parys Mountain. 
This ore is a fine-grained complex sulphide containing 
lead, zinc, and a little copper, and its mining was 
abandoned for lack of a satisfactory method of metal- 
lurgical treatment. The ground containing the ore 
has now beert leased by a company from the Mona and 
Parys Mines, Limited, and the ore is being sent away 
to South Wales for treatment. Whether the process 
now being applied to it has proved a success we are 
unable to say, but the venture is of general importance 
as well as interest now that so much is being said 
about our slackness in the past with regard to smelting 
complex or low-grade zine ores. This Anglesey ore 
is not the only zine ore in the country which has 
remained unprofitable owing to the frigid reception 
accorded to samples of it by our smelters, and it 
may be that we are at the opening of an era when 
our latent deposits may form the object of profitable 
mining. With which remark we bring this review toa 
close. 








THE YIELD OF RIVETED. CONNECTIONS IN 
SHIPBUILDING. 


By ARTHUR R. LIDDELL. 


THE meeting points of the ends of plates in a ship’s 
structure are commonly, perhaps erroneously, called 
butts. In the following notes “ butt connections ” 
will be used as a general term covering the different 
kinds of buttstrap and lap connections. When a ship 
is subjected to longitudinal bending the neutral axes 
or neutral layers of the different strakes, if in any way 
bulged, tend to straighten out under tension or to 
bulge farther under compression. Consider a topside 
strake in the cross section of a ship that is subjected 
to a hogging moment. The neutral layer, which is in 
general at the middle of the thickness of the plate, 
deviates at the butt through the middle of a butt-strap 
or makes a zigzag through the palms of a lapped joint. 
When the strake is under tension, a relatively con- 
siderable yield takes place at the butt before any 
slipping of the faying surfaces or appreciable distor- 
tion of the rivets occurs. The rivets, the originally 
tight fit of which has been eased by their cooling and 
contraction, first come to their bearings, then stretch, 
and then yield slightly at their bearing side surfaces, 
as do also the edges of the rivet holes. The butt 
connections are in fact much more extensible than the 
plates. 

During the period in which a butt connection has 
been coming to its bearings, the unbutted strakes in 
the structure at any section have borne a not in- 
considerable part of the whole working stress. Con- 
sider a plate above or below a butt that has extended 
under this stress. The plates to right and left of the 
weakly-connected butt pull away from it and, through 
the seam rivets, exercise an extra pull on the unbutted 
plate, the near side of which is thus subjected to an 
extra stress of considerable amount. There being two 
unbutted plates between any two butts in a frame 
space, about a two-thirds part of the plating of the 
ship does nearly all the work until the butts at the 
top and bottom of the structure come to their bear- 
ings; that is to say, it has to do one and a-half times 
the work it is assumed to be doing. It has to do 
additional work at points adjacent to butts, as has 
been pointed out above. Assume that the side 
plating of a ship were stressed to 3 tons per square 
inch by a calculation which disregarded the weakness 
of the butts. If a third of the whole pull at the 
tension side of the girder were exerted, the calculation 
would give a maximum of | ton per square inch. 
Since two-thirds of the strakes would be really doing 
the work, the 1 ton would on this score become 1} tons, 
and this stress might locally increase, say in way of 
a butt near the gunwale, to 2 tons. If the pull were 
now doubled, the butt connections would begin to act, 
so that perhaps local stresses of 3 tons instead of 4 tons 
per square inch might ensue. If the pull were trebled 
the maximum local stressings might reach rather 





more than 4 tons per square inch as against the 
maximum stress of 3 tons per square inch calculated. 
These figures must not, of course, be taken literally, 
but they may serve to illustrate the inequalities of 
stressing that may occur. 

Except in way of a deck erection, a butt in the 
sheerstrake of a ship has no unbutted strake above 
it. To some extent, though rather imperfectly, the 
stringer takes the place of the latter. The stringer 
again, though succoured by the sheerstrake at one 
side, is bounded on the other by weaker deck plating, 
or, in many small ships, by none at all. 

For some years past authorities in merchant ship 
work have regulated butt connections of plating by 
the thickness of the plates to be connected, which in 
a general way appears logical. But in the old days 
this was not the practice. The Classification Societies’ 
rules were first framed when ships were small, and they 
were gradulaly developed as dimensions increased, and 
as careful observation showed to be necessary. When 
any class of butt connection showed signs of drawing 
under severe conditions of service it was strengthened 
up at the point in question in future vessels. From 
one point of view shipbuilding was an experiment 
made with full-sized models, and the results obtained 
in this way had very considerable justification. An 
examination of the Registration Societies’ rules in 
force just before pure science stepped in to reform them 
shows that the requirements in regard to butt connec- 
tions of the sheerstrake were considerably in advance 
of those for the strakes of the shell plating below it, 
but that those for the butt connections of upper deck 
stringers went still further. 

On the assumption that a butt connection does the 
full work that it is supposed to do, the regulation of 
its parts by the thickness of the plate would be right ; 
but if the plates of the adjacent strakes have to take 
the whole or a large part of the stress for it, their 
capabilities of supplying such succour must be con- 
sidered as well. That the plates taking part in a 
connection stretch more in way of the closely-spaced 
rivet holes than elsewhere and also bend, and that 
rivets even in well-filled holes do not at once come to 
their bearings, may very well be imagined even with- 
out experiments. Considerable stretching, indeed, 
takes place even before the friction of the faying 
surfaces is overcome. The butt connections in strakes 
away from the top and bottom of the girder give less 
trouble, for the simple reason that the initial stretch 
is in their case less often overcome. 

As above pointed out, the naturally weak point of 
a ship is the upper part of the girder. Perhaps the 
best way of strengthening an unsupported strake is to 
double it. The doubling may be looked upon as an 
additional unbutted strake. Since the strength of the 
original strake had to be measured at the weakest 
point—at the butt—and the number of butts in it 
was thereby immaterial, we may look on the two 
strakes combined as consisting of one unbutted strake 
and one strake with twice as many butts in it as the 
others. At any given weak spot there is a butt con- 
nection and a stretch of unbutted plating. If it be 
desired to improve this arrangement still further, it 
is possible, by the fitting of double buttstraps, to make 
both the strakes do almost, if not quite, their full 
duty. 

The efficiencies of different kinds of connections, of 
course, vary considerably. An ordinary lap connec- 
tion may, after coming to its bearings, take from a 
third to half of the stress borne by the unbutted plate. 
A buttstrap, which is in reality a pair of laps, may 
perhaps be able to take as much as the single lap, but 
will come to its bearings very much later than the 
latter. Doublings on a ship’s sides, and still more on 
her deck, have objections with which every practical 
shipbuilder is familiar, but where extreme strength 
efficiency is needed, the adoption of well-stiffened 
double plating towards the top and bottom of the 
girder may be made to diminish largely the stresses 
that would have to be borne by single plating of the 
same weight. 

Very much unclearness prevails as to the work done 
by butt connections under different conditions. The 
butts of a strake of plating that is traversed by one 
or more longitudinals strongly riveted to it require less 
connection than do those of a strake not so supported. 
The longitudinals take up and transmit the stresses 
from one to the other of the butted plates because they 
stretch less than the riveted connections that are 
designed for the purpose. In view of this, astrengthen- 
ing of the longitudinals in way of butt connections 
might be worth consideration. 

The efficacy of some of the buttstraps fitted upon 
flat plate keels must be looked upon as very doubtful. 
They are expensive and often difficult to fit, and if 
there is no possibility of their being allowed to come 
to their bearings, why should the pretence of their 
doing work be preserved. The centre keelson takes 
charge. A case in which the longitudinal saves the 
situation is that of the steel mast, where the stress in 
way of a butt is largely borne by the stiffening angle. 
Masts without stiffeners are not to be recommended. 

If practical considerations would admit of it, fewer 
rows of butt connection riveting and more longi- 
tudinals would, weight for weight, give stronger 
masts. A satisfactory butt connection has not yet 
been evolved. Advances have of late years been 
made in welding, but welding without annealing is 
still considered to make the ends of the plates brittle 
and to be itself unreliable, It is possible that a 
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combination of weld and double buttstrap might give 
a good result. The straps would assist the weld, and 
even if the latter should give way would provide as 
good a connection as is now commonly attained. An 
experiment would show whether success in this direc- 
tion might be looked for, and meanwhile the art of 
welding may be expected to improve. 

Another plan which, like that last mentioned, would 
be expensive, would be to substitute a lap joint made 
with a pair of palms tapered in thickness to take the 
place of the weld and to cover it with a pair of straps 
extending beyond it and tapered down at their edges. 
The tapering of the edges of the straps might justify 
a return to the practice of increasing the pitch of the 
rivets in the outermost rows. The first signs of 
yielding of a butt and those that most readily lend 
themselves to observation consist in the retreating 
and curling up of the outer edges of the straps and 
the springing of the caulking. This means that the 
plate or strap is at these points too strong for the 
rivets. The tapering down of the edges of the straps 
and also of the ends of the plates forming the overlap 
would-assist the rivets, strengthen the connection and 
delay the springing of the caulking. Butt connections 
of this nature could probably be made with fewer 
rivets than those of the standard patterns. Should 
their application succeed in bringing a larger percen- 
tage of the plating up to its work, the genera] reduc- 
tion in thickness which would thereby become justified 
might more than counterbalance any extra cost of the 
connections. 

Uneven distribution of stresses takes place to a 
large extent inevery ship. It may be that the stresses 
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Fig. 2—CROSS SECTION AND SIDE 


| 


that overstep the yield-point generally occur in the | 
less important places, but as a ship grows older the | 
oversteppings are likely to extend further and further, | 
and they probably play a greater part in producing | 
premature infirmity than is generally supposed: The | 
removal, as far as possible, of uneven stressing will 
certainly add to the life of a ship. 














THE INUNDATION IN HOLLAND. 


On the night of January 13th-l4th of this year an 
exceptionally heavy northern storm caused the dykes of 
Holland on the coast of the Zuiderzee to break at several 
places, and more than 50,000 acres of valuable land were 


drainage pumpimg plants and a couple of large sized 
suction dredgers succeeded in draining the country in a 
little more than three weeks. 

The electromotors for driving the centrifugal pumps, 
which could not be made in such a short time, were 
borrowed or hired wherever a suitable one was to be had, 
and the pumps were made to suit them. The electrical 
energy was furnished by the City Electricity Works of 
Amsterdam. For one of the flooded ‘‘ polders,” situated 
at some distance from this city, cable of sufficient length 
was not available, and it was decided to install a Diesel 
engine directly coupled to a pump on the dyke. A 
suitable Diesel engine had, fortunately, just been completed 
in the shops of the Werkspoor Company. The pump, 
| which was to be driven by this engine, had a capacity 
| of about 25,000 tons per hour and a delivery pipe of 5ft. 
diameter, and was made and installed in a little over four 
weeks. All the pumps are almost entirely made of steel 
plates and structural steel, a very extensive use having 
been made of oxy-acetylene welding in the construction 
of pump bodies, angle pipes, &c. 

The belt driven pumps were all of the single suction 
type, two pumps being combined in a group, with a 
common shaft, in such a way that the axial thrusts balanced 
each other. The pulley was placed in the middle between 
| the pumps. A useful feature, that proved to be of high 
value in installing'the pumps on the imperfect foundation 
afforded by the soaked earth-dykes, was the spherical 
| bearing of the pump shaft in the pump housing which 
allowed a slight variation of the position of the shaft 
without impairing the running of the shaft. 

We are enabled to reproduce on page 34 a series of 
views showing the pumping plants in the positions in 
which they were put to work. The two upper views show 
three sets of twin pumps at Uitdam, These pumps had a 
| total capacity of 300,000 gallons per minute—or 
| 432,000,000 gallons per day. The view on the left hand 
at the bottom of page 34 shows one of the pumps at 
Monnikendam. It had a capacity of 50,000 gallons of 
water per minute, its suction and delivery pipes being 4ft. 
in diameter. The view was taken from the dyke looking 
| towards the polder which is nearly drained dry. The 

right-hand view represents the Diesel engine driven pump 
| onthedyke. The view on this page shows four of the large 
| pumps being erected in the yard of the Werkspoor Com- 
| pany. Fig. 2 gives drawings of one of the pumps and 
Fig. 1 shows the arrangement of the plant at Monni- 
kendam. 
In addition to the pumps already alluded to the Werks- 
poor Company made a number of smaller pumps for un- 
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Fig. 1—ARRANGEMENT OF 


flooded in a few hours time. Many of the quaint old 
places, so well known to Holland tourists—Broek, Monni- 
kendam, Volendam, Marken—were almost swept away. 
This land being mainly at a depth of about 5ft. below the 
level of the sea at mean tide, there was no other way of 
draining it than by pumping the water out. After letting 





























ELEVATION OF DRAINAGE PUMP 


out as much as possible at low tide, there remained abcut 
20 milliards—20,000,000,000—gallons of water to be 
pumped out. This tremendous task was undertaken by 

Amsterdam engineering firm of ‘‘ Werkspoor,” 
which built and installed in the remarkably short time of 
five weeks a complete electrically-driven pumping plant, 
capable of delivering an average of 120,000 tons of water 
per hour. This plant, in co-operation with the existing 








AT MONNIKENDAM 


PLANT 


watering the deeper parts, some of which were as much as 
15ft. below sea level. These pumps discharged the water 
into the canal, whence it was pumped into the sea by the 
larger pumps. The large installations required, of course, 
a stable foundation and a good deal of piling had to be 
| carried out. The smaller pumps were mounted on heavy 
| logs well bedded in, so as to give as large a bearing surface 
| as possible. We understand that with the aid of this 
| hastily constructed, but most effiective plant, the whole 
of the flooded area has been unwatered, and that at the 
| present moment not one drop of salt water is left on the 
| once inundated country. 
| It is interesting to know that this part of the country 
| was flooded in a similar way in February, 1825, and that 
| it took until July, 1826, to get rid of the water with the 
| aid of windmills, whereas now the drainage was completed 
| in less than four months from the time of the disaster. 
| The remarkable rapidity with which the Werkspoor Com- 
| pany succeeded in completing and getting to work this 
| plant, which is one of the most powerful plants in exist- 
| ence, reflects great credit on that firm. 


| 


| 








THE ‘‘ TURBINE” FURNACE. 


| ‘THe boiler furnace illustrated herewith derives its name 
| from the analogy which its form in longitudinal section 
| bears to the jet and blades of an impulse steam turbine 

of the de Laval type. The sketch Fig. 1 will make the 
| analogy quite clear. In the turbine, one of the objects 
| sought is the attainment of equality in the flow of steam 
| past each of the blades lying at any instant over the 
| mouth of the nozzle. In the furnace the intention is 
| that a corresponding state of affairs shall prevail and that 
air shall pass up through the fire bars at a rate which is 
| 





| 


| equal over every square foot of the length and breadth 
of the grate. 

Granted that such a condition is obtained in the furnace 
| it will readily be accepted that combustion will be effected 
| with considerably more efficiency than prevails in a 

furnace wherein no special efforts are made to secure 
equality in the rate of admission of air to the fuel. If 
the air flow is uniform and if the fuel is spread evenly 
over the grate, combustion will also be uniform and even 
throughout the whole area of the fire. In an ordinary 
| boiler this condition is not necessarily obtained. It is a 
common experience to find that combustion is proceeding 
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rapidly at one or two spots with, as a consequence, the 
formation of “‘ holes”’ in the fire while at others the fuel 
by comparison is ‘“‘dead.” The dead spots are the 
source of smoke. Through the holes more air finds its 
way into the furnace than is really necessary for satis- 
factory combustion. The excess of air is a particularly 
active source of loss. No coal-fired boiler can, of course, 
be run with just that amount of air which is necessary 
for the complete chemical combustion of the fuel. An 
excess of air is always required. Nevertheless, this excess 
air can never be otherwise than a source of loss, for it 
cannot be cooled to its original temperature before leaving 
the boiler. In an ordinary boiler lack of uniformity 
in the flow of air through the grate results in the quantity 
of excess air admitted being itself excessive. 

In the furnace under consideration these and other 
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Fig. 1 


points have been kept in view. It is claimed that the 
construction adopted reduces the excess air to a consider- 
able degree, thoroughly diffuses the whole supply over 
the grate area, and brings the air and fuel everywhere 
into intimate contact. From Fig. 2, wherein the furnace 
is shown applied to a Lancashire boiler, the constructional 
details will be gathered. In this case, as shown in the 
section AA, five troughs rounded at the bottom to a 
radius of 2in. and measuring din. across their mouths 
are disposed longitudinally within the furnace flue. The 
troughs are of cast iron and are shallower towards the 
back than at the front end. Each is separate from the 
rest and lies, unboited, in contact with its neighbours. 
At each end the troughs are formed with lips which 











Between the first casting G and the trough end there is 
a space which is filled up by a locking member H, pro- | 
vided with a feather in rear and a plain face in front. | 
Through this locking member an inclined tapered air 
slot is formed. 

It will be seen then that the fire-bar castings starting 
with the end one F can be rapidly slid into position, and 
that when the member H is filled in, the whole series 
becomes practically one. The top surface, however, is 
not continuous. Between each pair of castings a slot 
fin. wide is left for the passage of air from the trough 
below. The distance apart is preserved, even when the 
castings are tightly pressed together, by the engagement 
of the back edge of the feather of one casting with the back 
of the recess in the succeeding casting. The rear face 
of the blade of each casting lies at 45 deg. to the general top 
surface of the grate. The forward face of the succeeding 
casting makes an angle of 60 deg. with the same plane. The 
jin. slot between the pair is thus continued below in the 
torm of an inclined tapered passage. As shown in the 
section AA, the bottom edges of the sloping blades are 
formed to a radius so that with the curved bottom of the 
trough they make an approximately circular passage 
for the air flowing along the trough. The area of this 
circular passage, owing to the inclination of the trough 
bottom, decreases from front to back, in such a way, 
that as air escapes through the successive slots into the 
fire, the velocity of the remainder in the trough remains 
constant. 

The introduction of the air into the five troughs is 
effected separately for each by means of a steam jet J, 
| placed at the end of a cast iron injector pipe K. These 
pipes K are simply supported by bolts uniting them to the 
end flanges of their respective troughs. In the most 
recent form the injector pipes have a total length of 
2lin. Over the first 3in. they contract in diameter from 
3}in. to 2$in. For the next 6in they are parallel. During 





to the superheater. The pipe C, Fig. 4, serves as a ther- 
mometer pocket. : 

The employment of superheated steam, it is claimed, 
increases the efficiency of the injector jets as, for equal 
weights, the volume delivered is greater if the steam is 
superheated than it is if saturated, The fact that there 
are four, five or six separate jets for each furnace, is also 
claimed to lead to economy, for it is pointed out that the 
quantity of steam used by a jet is proportional to the 
square of the diameter, so that a jet }in. in diameter, 
will use as much steam as sixteen jets 7,in. in diameter. 
Thus the employment of several small jets is, it is claimed, 
preferable as regards steam consumption to the use of 
one or two larger jets. 

Tests, we understand, have been conducted to determine 
whether or not the pressure of air within the troughs 
below the fire-bars was really uniform throughout the 
length as it is intended to be. We are informed that no 
measurable variation has been found under any conditions. 
The exact pressure prevailing depends, of course, on the 
pressure of the steam delivered to the jets. It has been 
found that if this pressure is 10 lb., the pressure in the 
troughs is 0.15in. of water. A steam pressure of 20 lb. 
gives an air pressure of 0.25in., and one of 30 Ib., an air 
pressure of 0.35in. It will be gathered then that the exact 
pressure of air below the fire-bars can be regulated over 
a considerable range, so that a wide variety of fuel can be 
burned within one and the same furnace at different times. 

The dead plate B, Fig. 2, is shaped to fit within the 
curved sides of the furnace. Its front edge is, as is usual, 
ldin. below the centre line of the furnace. The back 
end is dropped a farther 3in. to 5in.,so as to give a good 
amount of head room over the fire-bars. The dead plate 
is maintained in this position by means of bolts passing 
at M through the furnace front and by means of two 
extension pieces N. These extension pieces are held 
up against the underside of the dead plate by means 





the remaining 12in. they expand from 2}in. to 4in. to suit | of set screws passing through slots in them and are forced 
the radius of the trough bottom. | outwards against the furnace walls by means of other 

The steam jets are formed of brass nozzles screwed | set screws, threaded through the webs on the underside 
into steam pipe elbows united to tee-pieces. All five | of the dead plate. The bolts at M also serve to hold in 
tee-pieces are connected up by a single pipe to a source | place a cast iron ash guard P, which protects the steam 
of steam. The brass nozzles are bored ,*,in. The form | jet connections from the dust and ashes raked out over 
adopted is extremely simple, but was not arrived at | the dead plate. The bridge plate C is fixed in a horizontal 
until many experimental shapes had been tried. As /| position by means of a similar arrangement of set screws 
now fitted, the nozzles have a big co-efficient of contrac- | and extension pieces at its forward end. At its rear 
tion—0.67, we are informed—so that each is equivalent | end it is united to a vertical frame Q, resting on the furnace 





to a nozzle having a diameter of no more than jin. | 


bottom and containing at its centre a cleaning door R 
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hook over ridges formed ‘on a dead plate B and a bridge 
plate C, both of cast iron. The troughs are not supported 
otherwise than by these lips. The two outer troughs 
have bolted to them cast iron, angle-sectioned extension 
pieces D which serve to fill up the space between them and 
the furnace walls. 

Within the mouths of the troughs are placed cast iron 
fire-bar members E. The form given to these members 
is somewhat difficult to describe, but will be readily 
followed from Fig. 3. Each “blade” shown in the 
sectional elevation Fig. 2 is, it will be understood, part 
of a separate casting, so that in the example illustrated 
each trough has 42 of these separate fire-bar castings. 
The castings are supported on the trough edges. Each 
is provided in front with a slot and behind with a flat 
web or feather which fits within the slot of the succeeding 
casting. The feather of the last casting F is nicked 
and fits against a rib projecting from the trough end. 








The form adopted is such that the jet of steam splays 
out at a very wide angle, and fills the bore of the injector 
pipe almost from its entrance. 

The steam used for the jets is superheated. The 
supply is taken from the top of the boiler and is led down 
to a point L. Here a brick is taken out of the boiler 
setting, and in its place is substituted a hollow brick of 
the same outside dimensions. A rough sketch of the 
arrangement is given in Fig. 4. The brick A has its 
two ends closed by iron plates B held together by a 
screwed pipe C and a nut. Two steam pipes D pass: 
through holes in the plates B and an extended back, 
a sufficient distance into the side flue, where they are 
coupled up as at E. Elbows F are provided at their 
forward ends, whereby they may be coupled up into the 
steam supply pipe leading from the top of the boiler 
to the jets. A reducing valve and pressure gauge are 
provided on the supply pipe at a point above the inlet 





Fig. 2—TURBINE FURNACE APPLIED TO LANCASHIRE BOILER 


which can be operated by chain from the furnace front. 
On top of the bridge plate the usual bridge of fire brick is 
built. At about 18in. in rear of this bridge a second 
erection of fire brick S is built up from the furnace bottom. 
This erection, as shown in the section A A, leaves a semi- 
annular passage for the gases between it and the furnace 
walls. If a Galloway or such-like tube crosses the furnace 
flue close to this erection, it is protected by a fire brick 
extension T, which divides the semi-annulus into two 
arts. 

It is found in practice that the erection S stops practi- 
cally all the flue dust. This dust collects in front of the 
erection and is readily removed through the door R. 
A very little dust falls through the fire-bars. It is removed 
from the troughs by means of long-handled scoops. 
The general ash and clinker of the fire is removed by raking 
it out over the dead plate. ~ 

It will be seen that this furnace can be readily fitted 
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to any existing boiler, and that, beyond those at M, in | 
the furnace front, no holes have to be drilled for its | 
fitment at any point. As regards the performances of | 
boilers fitted with the furnace, we may say that we have | 
before us the results of tests carried out by the makers on | 
three different installations. One of these refers to a 
30ft. by 8ft. Lancashire boiler at Sheffield. This test 
indicates the capability of the furnace to give good results 
even with a very poor class of fuel. During a test lasting | 
48 hours, the fuel fired to the furnaces, consisted of 6 tons | 
18 ewt., of Markham slack costing 16s. 6d. per ton de- | 
livered and 6 tons 13 ewts. of coke dust, practically | 
a@ waste product costing little more than its cartage and | 
entered at 2s. 6d. per ton delivered. With feed water at 
64 deg. Fah. and at a steam pressure of 70 lb., the total 
quantity of water evaporated was 21,990 gallons. The | 
evaporation from and at 212 deg. was therefore 8.6 lb. per 
pound of fuel. The price paid for the fuel on the average 
works out at 9s. 7d. per ton, so that the cost of evaporating 
1000 gallons from and at 212 deg., amounts in this case | 
to no more than 5s. 2d. | 
The second test referred to was carried out on a Davey- | 
Paxman ‘ Economic” boiler, belonging to the Great | 
Eastern Railway and situated at Parkston Quay. During | 
one part of the test, lasting 5 hours 10 minutes, the coal | 
used consisted of 3360 Ib. of Babbington peas. This gave | 
.6.25 per cent. of clinker and ash. A total of 2730 gallons 
of water was evaporated, the steam pressure being 120 Ib. | 
An economiser was in use which gave a feed temperature | 
varying from 175 deg. to 190 deg. The equivalent evapora- | 
tion works out at 9.11 Ib. of water, from and at 212 deg., per 
pound of coal. The steam pressure at the jets in this case 
was fron 35 lb. to 40lb.,so that the air pressure beneath | 
the fire-bars was 0.40in. to 0.45in. of water. | 
The same boiler during a second part of the test was | 
run for 5 hours 50 minutes on Kiveton Park hard steam 
coal, the same amount of fuel as before, namely 3360 Ibs. | 
being consumed. This gave 4.7 per cent. of clinker and 
ash. The average steam pressure was 122 Ib., and the 
outlet temperature of the feed from the économiser varied 
from 175 deg. to 180 deg. Fah. The total water evaporated 
amounted to 3000 gallons, so that the equivalent evapora- | 
tion works out at 10.0 lb. from and at 212 deg. per Ib. of | 
coal. The pressure at the steam jets in this case was from 
10 Ib. to 30 Ibs. 
The third test, figures for which are in our possession, | 
was carried out at Rathmines in the Urban District 
Council’s Electricity Works. At the station the full load 
is 330 kilowatts and to supply steam two 30ft. by 8ft. 
Lancashire boilers fitted with mechanical stokers were in 
use. The steam supply was augmented by that derived | 
from a dust destructor. Before fitting the type of furnace | 
described above a ten days’ test was carried out on the 
plant. The coal used cost 26s. per ton and on the average | 
3 tons 15 cwt. were consumed per day. The average 
number of units generated for this consumption was 
1887, so that the coal used amounted to 4.44 Ibs. per 
unit generated, or put otherwise, the cost of coal per unit | 
generated was 0.62 pence. 
One of the boilers was then laid off and the other | 


WYLES PETROL TRACTOR HAULING A MOWING 
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only was it found possible to do without the second boiler, 
but the cost for fuel was reduced by 55 per cent. 

The makers of this furnace are the Turbine Furnace 
Company, Limited, Caxton House, Westminster, S.W. 








MOTOR FOR MOWING AND REAPING. 


WE received too late for inclusion in our articles 
on the Royal Agricultural Society’s Show, recently held 
in Manchester, a photograph of a petrol tractor made by 
Wyles’ Motor Ploughs, Limited, of Manchester, and 

















Fig. 3—FIRE BARS OF TURBINE FURNACE 


fitted with a “‘ Turbine” furnace. The performance of 
this boiler with the destructor was then tested over ten 
days. It was found that the capacity was now quite 
sufficient, without the second boiler, to take the full load. 
It still remained sufficient even when the dust destructor 
was shut down. Further, it was no longer necessary 
to use coal at 26s. per ton. Coke breeze at 8s. 6d. per ton 
could be used, combined with the coal or with slack at 
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Fig. 4-SUPERHEATER 


2I1s. per ton. On one occasion, with the destructor shut 
down the single boiler took the full load with nothing 
but coke breeze fired to the furnace. Over the ten days 
a@ total of 20,855 units were generated. The total con- 
sumption of fuel was 38 tons 9 ewt. made up of 4 tons 
9 ewt. of coal, 6 tons 5 ewt. of slack and 27 tons 15 ewt. 
of coke breeze. The total cost of this amounted to 
Thus_not 


£24 2s. 6d., or 0.28 pence per unit generated. 


fitted with that firm’s new attachment for hauling mowers 
and reapers. This photograph we now reproduce in the 
accompanying engraving. The machine was at work 
mowing during the show. The makers inform us 
with regard to the results obtained with this attach- 
ment that they can cut well over an acre an hour 


with a consumption of petrol less than one quart per | 


acre, and that the speed at which the machine runs is 
amply sufficient to ensure good cutting. 








THE CROWBORUUGH DERAILMENT. 


COLONEL von Donop’s report to the Board of Trade 
on the derailment of April 5th near Crowborough, on the 
London, Brighton and South Coast Railway, was issued 
on the 24th ult. In this case a passenger train, consisting 
of an 0-4-2 tank engine and six vehicles, had its engine 





and first three carriages completely derailed to the left of | 
The derailment. took | 


the line on which it was running. 
place near an overbridge. For adown train approaching 
this bridge the gradient is a continuously falling one 
varying from | in 66 to 1 in 80 for over 1} miles, and for 
the last 350 yards before reaching the bridge the line is 
or a gentle right-hand curve of 65 chains radius. The 
line is laid with bull-headed rails, 30ft. in length, weighing 
84 lb. to the yard and secured to chairs weighing 41 Ib. 
each. The sleepers are of the usual dimensions, and there 
are twelve of them to each rail length. The ballast is of 


gravel, the soil in the vicinity being of clay. The line | 


approaching the overbridge. was in excellent condition. 
The curvature was regular and the outer rail was provided 
with suitable super-elevation. The permanent-way in- 
spector when walking along the line a few days before 
the accident had noticed that the line under the over 
bridge was ‘‘ a bit washy,” and he had instructed the ganger 
to take out the clay from underneath the sleepers and to 
substitute for it some hard core and ballast. In accord- 
ance with these instructions men had been at work at 
this spot both on the day prior to the accident and on the 
morning on which it occurred. There were in all eleven 
sleepers under the bridge which had to be dealt with, 
and the work at eight of these had been duly completed 
the day before. The assistant ganger stated that it was 
only under the inner rail of the curve that new ballast 
was being laid, and that this work had been completed 
before either of the two trains which preceded this parti- 
cular train had passed over the line, but the work of packing 
up the line in the four-foot was still in progress. The 
condition of the line under the overbridge was carefully 
examined after the accident. It was found to be generally 
in good condition, but it was noted that for a short distance 
both rails were slightly low. The evidence was fairly 
conclusive that the speed ‘was only normal. Colonel 
von Donop, therefore, says that in spite of the opinions 
expressed by the ganger and platelayers that the line was 
at that time in a thoroughly fit condition, it is difficult 
to avoid the conclusion that the derailment was connected 
with the work that was being done. 








OBITUARY. 





JAMES SAMUEL DAVIDSON. 


WE have to record with much regret the death of 
Captain James Samuel Davidson, who was killed in action 
during the recent operations in France. Captain David- 
son, who was thirty-eight years of age, was the son of Mr. 
S. C. Davidson, founder of the Sirocco Engineering Works, 
of Belfast, and had for some years prior to the war acted 
as general manager to the company, of which he was also 
a director. On the outbreak of hostilities Captain David- 
son, who had previously been a hardworking member of 
the Ist Battalion of the North Down Regiment, U.V.F., 
was among the very first to volunteer for active service, 
and was given a commission as Second-Lieut. in the County 
Down Battalion of the Royal Irish Rifles. He received 
promotion quickly, and in consequence of his engineering 
knowledge was appointed to the machine gun section, 
eventually becoming brigade-captain of the 108th Infantry 
Brigade, Ulster Division. While in charge of his comapny 


|in this capacity Captain Davidson was badly wounded, 


but for a long time refused to be removed to the rear, and 
insisted on “ carrying on.”” It was when being at length 
taken back that he was killed. Earlier in the campaign 


| he had been slightly wounded, but had recovered. He was 


a gallant and able officer, and his loss will be deeply 
mourned by a wide circle of colleagues and friends. 








A Frencu chemical journal has published an analysis 
of the alloys used in the construction of a Zeppelin brought 
down in France. For the angle brackets it was found 


| that aluminium entered into the composition to the extent 


of 90.27 per cent. with 7.8 per cent. of zinc, 0.73 per 
cent. of copper, and small amounts of iron, silicon, manga- 
nese and tin. For the channel sections an alloy composed 
of 88.68 per cent. of aluminium, 9.1 of zinc, and about 
the same quantities of the other elements as for the angle 
brackets was used. The braces were evidently of commer 
cial aluminium, that element entering into their ceomposi- 
tion to the extent of 99,07 per cent, 
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RAILWAY MATTERS. 





In consequence of the retirement of Mr. Walter 
Armstrong, new works engineer to the Great Western 
Company, the whole of the civil engineering work has 
been placed’ under the vontrol of Mr. W. W. Grierson 
as chief engineer. 


On the retirement of Mr. J. W. Beatmont, running 
superintendent for the northern division, London and 
North-Western Railway, Mr. W. H. B. Jones, the running 
superintendent of the southern division, has been made 
running superintendent for the whole system. 


ASKED in the House why return tickets at a fare and a- 
quarter rate were issued to Manchester for the Royal Show, 
Mr. Harcourt, the President of the Board of Trade, said 
that the arrangement was exceptional in view of the 
importance of the show to the agricultural interests of the 
country. 


Owtne to a labour dispute in existence before the Irish 
troubles of Easter week, the steamship services between 
England and Ireland have been considerably disorganised. 
It has now been announced that the Lancashire and 
Yorkshire and London and North-Western services between 
Fleetwood and Belfast have been fully restored. 


Tue South-Eastern and Chatham Joint Managing Com- 
mittee would appear to have a grievance against those 
members of Parliament who are railway directors. There 
are, we understand, thirty-two such members, but only 
two voted in the division which resulted in the rejection 
of the Bill for strengthening Charing Cross bridge. 


THe Engadine, which received such high praise from 
Admiral Sir John Jellicoe and Vice-Admiral Sir David 
Beatty for towing H.M.S. Warrior for 75 miles between 
8.40 p.m. on May 3Ist and 7.15 a.m. on June Ist, and 
being instrumental in saving the lives of her ship’s com- 
pany, is normally the latest of the cross-Channel fleet 
of the South-Eastern and Chatham Railway. 


Tue Long Island Railroad Company, in furtherance of 
its campaign against motor car accidents at highway 
level crossings, is advertising,‘‘ life-saving bulletins ”’ in 
100 newspapers in Manhattan, Brooklyn and Long Island. 
It is hoped thereby to bring every motor car owner to a 
realisation of the problem the railroad is confronted with 
in endeavouring to save the lives of persons who absolutely 
refuse to protect themselves. 


Tue Norfolk and Western Railroad Company placed 
in seryice the largest steel coal pier on the Atlantic sea- 
board at Norfolk, Va.,in 1913. This pier differed radically 
in the method of operation from any then in service, 
although others have since then been built similar to it. 
This road was the first and still is the only road to use 
180,000 Ib. capacity gondola cars in general coal service. 
It placed 750 in use in 1914 and ordered 1000 more late in 
1915. It was also the first in the United States to electrify 
a portion of its main line for the purpose of effecting econo- 
mies in the operation of heavy freight trains. 


SomE correspondence in the daily Press recently as to 
the annoyance of the litter of newspapers, paper bags 
and empty bottles left by visitors picnicing in public or 
semi-public places, drew a letter from Mr. Richardson 
Evans, who pointed out that one of the worst of these 
evils is the habit of tearing up letters and other documents 
into little bits and throwing them away. These give 
considerable trouble to the keeper, being not only numer- 
ous but exceedingly small. The Railway Gazette, com- 
menting on this, draws attention to the annoying litter 
and untidiness on the track that is caused by passengers 
destroying their correspondence and throwing it on to 
the line. Our contemporary suggests that in the com- 
partments there be a notice appealing to passengers not 
to do this. 


From Colonel von Donop’s report to the Board of 
Trade it appears that the derailment at Scremerston, 
North-Eastern Railway, on May 19th, of the 11.30 p.m. 
East Coast express from King’s Cross to Edinburgh was 
caused through the front hanger of the left leading spring 
of the tender breaking. This released the spring and 
caused the wheel to be derailed. The spring of the centre 
wheel on the same side also got loose, probably through 
the violent oscillation of the tender, and released that 
wheel also. When the train reached a cross-over road 
near the station the tender broke up the road, causing 
the leading seven of the eleven vehicles on the train to 
leave the rails. There were 175 passengers in the train, 
but none appears to have been injured in any way, nor 
any servants of the company. 


Tue House of Lords Committee which had before it the 
North British Railway Bill refused a locus standi to the 
Scottish oil companies, the only petitioners against the 
Bill, and passed it. The main features of the Bill were 
explained in our issue of June 16th. They are of interest 
because some years ago the company, in order to assist 
the Scottish oil industry, made certain concessions. All 
these but those to the Broxburn Oil Company have 
expired, and now the concessions to the latter company 
have been declared by the Railway and Canal Commission 
to be an undue preference against the Anglo-American 
Oil Company. _The railway company therefore sought to 
cancel the concessions by a payment of £50,000 to the 
Broxburn Company. To this the other oil companies 
objected on the grounds that such a payment would be 
an undue preference to the Broxburn Company. 


Owrnce to ill-health Mr. G. J. Whitelaw, the accountant 
of the Great Western Railway, has retired, and is suc- 
ceeded by the principal assistant, Mr. R. Cope. Mr. 
Whitelaw was the chairman of a committee appointed in 
1903 by the Railway Companies’ Association to formulate 
a scheme for obtaining uniformity of practice as to the 
statutory form of railway accounts. This committee 
reported in 1906, and when the Board of Trade appointed 
the Departmental Committee on Railway Accounts and 
Returns, of which committee Mr. Whitelaw was a member, 
the recommendations made by the earlier committee 
were found exceedingly useful and the report of the 
Departmental Committee bore testimony to that effect. 
Mr. Whitelaw was chairman of the Railway Accountants’ 
Committee which carried the Act of 1911 into effeet, and 
has been chairman of the Accountants’ Sub-committee of 
the Railway Executive Committee. 





NOTES AND MEMORANDA. 


It is reported that Holland’s imports of pig iron in 1915 
were 46,608 tons against 208,562 tons in 1914; of finished 
iron and steel, 525,033 tons against 636,197 tons in 1914; 
of rails, 26,222 tons against 49,286 tons in 1914, and of 
steel bars and rods, 33,258 tons against 166,878 tons in 
1914. Exports show the same wide variation, only 4055 
tons of pig iron being exported in 1915 against 126,426 
tons in 1914. 

THE direct combustion method for determining carbon 
in steel and iron has been tested at the United States 
Bureau of Standards, to ascertain whether a higher com- 
bustion temperature would give higher carbon percentages. 
It has been found that, even when the temperature is 
above 1450 deg. Cent., which exceeds the fusion tempera- 
ture of the iron oxides formed, the carbon is only about 
one-hundredth per cent. higher than that obtained by 
the direct combustion method usually practised. 


WE learn from the Canadian Engineer that signal horns, 
similar to motor horns, are attached to lighting-poles 
along many of the busy thoroughfares of Washington, 
Baltimore, Binghamton, Bridgeport, and a few other 
United States cities. When a fire alarm is rung the route 
to be travelled by the engine is quickly determined, and 
by electrical control at headquarters the alarm horns are 
sounded all along the route. Traffic. stops at’ once and 
the streets are cleared well in advance of the fire engines. 


In an article in our contemporary Power, Mr. R. E. 
Mathot states that the fuel used in Diesel engines should 
have among others the following characteristics :—It 
should be free from solid material. Its lower calorific 
value should not be less than 18,000 B.Th.U. Its flash- 
point should not be less than 150 deg. Fah. and should 
not exceed 285 deg. Fah. The ash should not be more 
than 0.05 percent. Free sulphuric acid should not exceed 
0.3 per cent., while the water should not be above 0.5 
per cent. The specific gravity in general should lie 
between 0.75 and 0.92. 


In a paper read before the Association of Engineers-in- 
Charge, Mr. H. W. Petty, discussing lubrication, states 
that an objectionable characteristic in an oil is its tendency 
to become resinous with use, due to the oil undergoing the 
process of oxidation. This change in the oil indicates, 
to some extent, the degree of refining process the oil has 
undergone. A simple test can be made in the following 
way :— Place a small quantity of oil in a glass beaker and 
put in a nearly equal amount of nitric acid. Should the 
oil have no tendency to gum the acid and oil will combine 
and get very thick, while should there be any objectionable 
characteristic the oil will remain thin. 


THE growth of the electric production of steel in America 
is evidenced by a note in The Iron Age, which says that 
the United States Steel Corporation will soon be producing 
about 1000 tors of electric steel ingots per 24 hours. At 
the Duquesne works of the Carnegie Steel Company a 
20-ton Heroult furnace is being built. At the South 
Chicago works of the Illinois Steel Company two 20-ton 
and one 15-ton Heroult furnaces are under construction, 
while a 15-ton furnace has been in operation for several 
years. These installations, it is added, will make the 
corporation the largest producer of electric steel in the 
world, and will bring the country’s tonnage output 
capacity to at least 1,000,000 tons per year. 


In clearing land of timber and in lumbering work gene- 
rally the stumps left after the trunks have been sawn 
down are a source, not only of loss but of great incon- 
venience. From a short note accompanied by an illustration 
in a recent issue of the Scientific American we learn that 
a ‘‘stump burning ”’ process has recently been tried by a 
Mississippi lumbering company, and has been found to 
give excellent results. A portable oven, apparently of 
sheet metal and shaped like a truncated cone, is placed 
over a stump and combustion started. The stumps, in 
the case specified of pine, are, it is reported, entirely reduced 
to charcoal and heavy oil. An ordinary pine stump is 
said to have produced seventeen gallons of heavy oil 
free from water, while the charcoal yielded is described 
as being of an excellent quality. The stump, it would 
appear, is consumed to a depth below the ground level 
sufficient to render further removal unnecessary before 
ploughing the land. 

In a paper recently read before the American Society 
of Naval Architects, and dealing with the use of super- 
heated steam at sea, Mr. H. B. Oatley remarks that in 
low degree superheaters a change in the gas temperature 
becomes a point more to be considered than where the 
gases are at high temperatures. The difference between 
the gas and the steam temperature is, of course, small, 
and a reduction in gas temperature which might be occa- 
sioned for example by opening the fire door, would easily 
bring the gas temperature below the steam temperature. 
If such a condition existed, the superheater would become 
a condenser, that is, it would give up heat to the gases. 
It should also be considered that, below certain tempera- 
tures, gases deposit soot in large quantities. Dealing 
with the question of suitable packing, he remarks that 
piston rings should be of strong, hard cast iron, and that 
there is a growing tendency towards the use of soft cast 
iron instead of white metal in rod packings. 


From the annual report of Mr. W. Eyre Kenny. Senior 
Warden of Mines, according to a report summarised in 
The Chemical Trade Journal, it appears that the total 
export of tungsten ores from the Federated Malay States 
in 1915 was 291 tons, made up of 234 tons of wolfram and 
57 tons of scheelite. The corresponding figures in 1914 
were :— Wolfram, 233 tons: scheelite, 29 tons. Tungsten 
ores aggregating about 405 tons were imported from other 
countries and re-exported after treatment, and are not 
included in the above-quoted figures. It is not generally 
realised that tungsten ores do not occur in the Federated 
Malay States in defined deposits. By far the greater bulk 
is found in small quantities, irregularly intermixed with 
tin ore and valueless matter. These facts, it is stated in 
the report quoted, render it impossible to obtain any large 
increase in output. Every effort has been made to stimu- 
late production. Export duty has been suspended, 
special terms have been given to prospectors, and also as 
regards mining rights, though the high price that ruled 
would under different natural conditions have been 
sufficient to augment production. 
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AccorpinG to reports from Rochester, N.Y., the rainfall 
during the first twenty-three days in May was 4. 2in. 
Rochester covers nearly 16,000 acres. Hence the amount 
of water which has fallen on this area during the stated 
period is approximately 7,000,000 tons. 


A DEMAND for silver to which little reference has been 
made is found in the quantities used in the moiion-picture 
business. Silver is indispensable in photographic 
chemicals, and a good authority estimates the quantity 
used by the moving picture companies at about 15,000,000 
ounces yearly. 

A LARGE plant for the production of aluminium is 
contemplated at Héyanfjord, Norway, where hydro- 
electric power is available to the extent of about 60,000 
horse-power. It is proposed to develop 20,000 horse- 
power at once to furnish energy for the production of 
4000 tons of aluminium per year. 


A MESSAGE from Stockholm states that the Government 
has instructed the management of the Swedish railways 
to examine the question of a regular daily traffic by steam 
ferries or steamers between Gothenburg and some English 
port, and the advisability of the Government taking 
temporary measures for the improvement of communica- 
tions by sea between Sweden and Britain. 


THE present price of timber, inflated as it is, is kept, 
says the Architect, somewhat within bounds by the drastic 
manner in which our native woodlands are now being 
felled and denuded, particularly of their soft wood or 
coniferous trees. No one knows for certain when the war 
will end, but there is a great probability that the pro- 
clamation of peace will find our home-grown stock of 
marketable timber reduced to the smallest possible dimen- 
sion ; and should the war continue for another three years 
the probability may be regarded as a certainty. 


Ir is interesting to note, says Vulcan, that about one- 
fifth of the boiler accidents in the United States in 1915 
arose from the bursting of domestic or water-heating 
boilers, in which the pressure is low, and which, as a rule, 
are not considered worthy of inspection. There is a 
common impression, not confined, it must be admitted, 
to the States, that little or no risk is incurred in the working 
of heating boilers, and the low pressures to which many are 
subject under normal conditions leads to a neglect of 
precautions in the fitting and equipment that often results 
in accident. 

THE movement in favour of a Channel tunnel between 
England and France is being revived. Mr. A. Fell, 
Member of Parliament for Great Yarmouth, the Builder 
reports, has laid a resolution on the table of the House 
of Commons, to the effect that the war has demonstrated 
the great advantage a railway tunnel beneath the Channel 
would have been to this country and the Allies, and that 
the time has arrived for the Government to support the 
proposal, so that the final plans may be prepared and the 
powers obtained to proceed with the work as soon as the 
war is over. 

It is stated in our contemporary Canada. that the 
Municipality of Three Rivers, Quebec, is offering free 
sites, exemption from tax, and other inducements to 
shipbuilders to lay down plant in the city. Three Rivers, 
which has a population of over 20,000, is situated on the 
north shore of the St. Lawrence, midway between Montreal 
and Quebec, the distance each way being about 75 miles. 
The wharves are more than two miles in length, and the 
water has a depth of over 50ft., with a tide-water rise 
of from 12in. to 14in. Railway communication is pro- 
vided by the Canadian Pacific, St. Maurice Valley, and 
Grand Trunk Companies. 


To introduce anything approaching a right-angled bend 
in the immediate vicinity of the exhaust port of motor 
ear engines, says the Awtocar, is obviously erroneous 
practice; yet this is exactly what occurs in the case of 
internally cast exhaust manifolds, where the deflection 
of the gases from their transverse direction of emergence 
into a longitudinal direction can only be effected within 
the limited dimensions of a monoblec casting by what almost 
amounts to a right-angled bend. In the case of a new and 
clean engine, with a fairly free exhaust and carburetter 
conditions to suit, fair results may for a little while be 
achieved, but there generally comes a time when a per- 
manent carburetter blow-back sets in and defies the 
majority of experts. 

THE question as to whether the expenditure upon the 
Post-office London Railway, from Paddington to White- 
chapel, should be continued during the war has been care- 
fully considered by the Government. According to a 
statement made in Parliament by Mr. Asquith, on financial 
grounds it has been thought better to allow the work to 
proceed, for the following réasons :—(1) There would be 
a serious risk to the work already done in the event of 
its suspension ; (2) the suspension of the contract would 
render the Government liable to claims for damages by 
the contractor and the several sub-contractors for breach 
of contract : (3) the work, if deferred, could only be com- 
pleted at prices considerably above those in the present 
contract. The construction of the tunnel is nearly 
completed. 

Wauat is described as an ‘‘ experimental workshop and 
industrial laboratory,’ has been established by the 
recently founded Aeronautical Institute of Great Britain. 
The laboratory is situated at 45, Horseferry-road, West- 
minster, and, according to the information concerning it 
which has been placed in our hands, is intended to form 
a link between “an invention in its primitive stage and 
its scientific application and commercial development.” 
We gather that its work will not possess the minute 
accuracy of exact scientific investigation, but will aim 
simply at ascertaining whether any practical purpose 
would be served by submitting a new device to systematic 
and frequently delicate and costly scientific research. 
In short, the laboratory, it is claimed, will afford means 
of producing and testing, under good conditions, new 
inventions and ideas and of quickly obtaining. resylts 
which can give reliable indications as to the practicability 
of the proposed devices. It will specialise on aeronautical 
work, but will be open to deal with inventions outside 
this sphere. 
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The Battle of Jutland. 


AFIER waiting impatiently for it for some weeks 
the public was given on Friday last Admiral Sir 
John Jellicoe’s report on the Battle of Jutland. 
We already knew that the British Navy had driven 
the German back to their safe refuges, had sunk 
many vessels and crippled as many more, and, with 
sufficiently serious losses on its own account, had 
retained the mastery of the sea. All this we knew, 
and it is probable that Sir John Jellicoe’s intricate 
report conveys but little more to the average layman. 
The broad issues of the battle were pretty well known 
before, and the details can only be followed by very 
careful analysis which few people will take the trouble 
to make. Even Sir John is far from certain how 
many or what German ships were sunk besides those 
admitted by the enemy. But the details of the 
fight, the tactics employed, the resultant losses in 
tons of ships are small matters which may be left 
for the future, as green and perennial a problem as 
Trafalgar itself. What we do know now with 
absolute certainty is that the German fleet was 
badly beaten, and that is all we need to know for the 
present. A remarkable confirmation of this fact 
is to be found in the report that a number of British 
vessels—which had sought refuge in Baltic ports and 
been unable for months to escape the vigilance of 
the enemies’ cruisers—have now left and returned 
to their own country, a welcome addition to her 
mercantile fleet. 

But if the report gives us but little greater know- 
ledge of the Battle of Jutland as a whole, it does give 
us a little inner knowledge about the handling of our 
fleet and of the men and material that compose it. 
Writing of the battle soon after its occurrence, we 
paid a little tribute to the engineers and expressed 
the belief that the Admiral would give them their 
mead of praise, and this he has done in the following 
words :—‘‘ Details of the work of the various ships 
during action have now been given. It must never 
be forgotten, however, that the prelude to action 
is the work of the engine-room department, and that 
during action the officers and men of that department 
perform their most important duties without the 
ingentive which a knowledge of the course of the 
action gives to those on deck. The qualities of 
discipline and endurance are taxed to the utmost 
under these conditions, and they were, as always, 
most fully maintained throughout the operations 
under review. Several ships attained speeds that 
had never before been reached, thus showing very 
clearly their high state of steaming efficiency. 
Failures in material were conspicuous by their 
absence, and several instances are reported of magni- 
ficent work on the part of the engine-room departments 
of injured ships. The artisan ratings also carried 
out much valuable work during and after the action ; 
a | they could not have done better.” In this passage 
the praise engineers will value most is conveyed in 
the allusion to the high state of the steaming efficiency 
of the fleets, and the fact that “ failures in material 
were conspicuous by their absence.” This means 
that even under the great stress of an unending vigil, 
day and night, winter and summer, the machinery 
of our fighting ships has been kept up to a pitch of 
excellence which is unsurpassable. What this has 
involved in the engine-rooms we may imagine, but 
are not permitted to describe, since the Admiralty 
has withheld from technical papers permission to 
visit the fleet, but we cannot doubt that there have 
been many occasions when the engine-room has 
been taxed to the utmost to maintain that steaming 
efficiency for which Sir John Jellicoe praises it. 
We may also justly take pride in the machinery 
itself. In earlier actions there have been mishaps 
of one kind and another of a more or less serious 
nature. One of these led to a certain important 





modification being made in many ships, and as there 
is no appearance of the same trouble having recurred 





we may presume that the change has proved effective. 
It is probable also, in the highest degree, that’ many 
extremely valuable lessons have been learnt not only 
in the engine-room but in connection with the hull 
and the emplacement of guns. Several very curious 
things are discussed amongst engineers, but must 
not be mentioned here. It is to be hoped that when 
the war is over some of them at least, which must 
be as familiar to the Germans as to ourselves, will 
be dealt with publicly. We have never been con- 
vinced that the Navy gained more than it lost by 
the reticence which has been insisted on during the 
last ten years or so. But apart from these facts, 
which are still secret, we have one or two statements 
in the report which throw some light on recent 
developments. Of these the most remarkable is 
that concerning the action of the Marlborough. 
“ This ship commenced at 6.17 p.m. by firing seven 


_ salvoes at a ship of the « Kaiser” class, then engaged 


a cruiser, and again a battleship, and at 6.54 she was 
hit by a torpedo and took up a considerable list to 
starboard, but reopened at 7.3 p.m. at a cruiser, and 
at 7.12 p.m. fired 14 rapid salvoes at a ship of the 
« Konig ” class, hitting her frequently until she turned 
out of the line. The manner in which this effective 
fire was-kept up in spite of the disadvantages due 
to the injury caused by the torpedo was most 
creditable to the ship and a very fine example to 
the squadron.” This, when one remembers the 
destruction wrought by torpedoes on older vessels, 
is a remarkable record, and would seem to indicate 
that in our later battleships protection against 
underwater attack has been greatly improved. The 
freedom with which the torpedo was used by both 
sides is another notable fact, but it is extremely 
difficult to tell from the report of the battle if it was 
more destructive than the gun. Several ships blew 
up, but apparently rather as the result of fires caused 
by shot and shell than by underwater attack. We 
have endeavoured to estimate the number of hits 
scored by torpedoes, but the task is not easy. As 
far, however, as we can see, ten of our torpedoes 
found targets in important enemy ships. A hit 
credited by Sir John to the Moresby was remarkable ; 
the torpedo was fired apparently at a range of about 
14,000 yards, say eight miles, and eight minutes 
later a ship in the line at which it aimed was struck. If 
this was not remarkable luck it was fabulously clever 
shooting. It is worth noticing, too, that submarines 
seem to have taken little effective part in the action. 
There is no mention of our own, and the Germans have 
asserted—in contradiction of the Admiralty statement 
that one of theirs had been sunk—that they had none 
present. This is certainly not the opinion of Sir 
John Jellicoe and Sir David Beatty, who speak fre- 
quently in their reports of enemy submarines being 
seen. Machinery mishaps were, as Sir John reports, 
conspicuous by their absence, and the only instance 
mentioned is that of the steering gear of the Warspite, 
which, owing to an accident, jammed and apparently 
turned the ship full into the enemy’s fire. By skilful 
handling she was brought out of a dangerous position. 
From this misadventure, which might have had 
serious consequences, we may rest assured useful 
lessons will be learned and duly applied. Indeed, 
we may be confident that the result of the action will 
be many changes in the fleets of all nations. Modern 
ships of war have never before been so severely 
tested, and whilst we have every reason to be proud 
of our designs and well satisfied with what they did 
it is impossible not to believe that improvements 
will be the outcome of the battle test. 

Looking at the action as a whole from the technical 
side, two facts seem to stand out with particular 
prominence ; they are first the great number of 
torpedoes fired, at long ranges be it noted, and 
secondly, the success of the gun. It is recognised 
that hitting by single shots at long ranges is extremely 
difficult and attack is now made by the firing of 
salvoes. The arrangement of gun emplacements 
and the control in our more recent vessels facilitates 
attacks of this kind—observe, for example, the 
brilliant work done by the Marlborough—and appears 
to be fully justified. How far our armouring is 
effective we have no means of knowing, as not a word 
is said in the report that throws any light upon it. 
The fact that our lightly armoured ships suffered 
most is in this case no criterion, as the German navy 
beat a hasty retreat when our battle fleet appeared. 
Of the six ships we lost all save destroyers were 
cruisers, and several of them of a comparatively old 
type ; the Warrior, the Black Prince, and the Defence 
were between nine and ten years old and carried 9.2in. 
guns, the Invincible was completed in 1908 and the 
Indefatigable in 1911, they carried 12in. guns ; the 
Queen Mary, the biggest of the six, was about three 
years old, she had eight 13.5 guns and was “ modern ” 
in every respect. Her loss is the most serious. 
There is no word in the report that gives us any 











36 


THE ENGINEER 








Juty 14, 1916 








clue as to how she was sunk. On the other hand, it 
is believed that the Germans lost at least three of 
their battleships. We cannot, however, from this 
fact form any safe opinion on the relative merits of 
German and British designs, as the enemy at the 
time was in disordered retreat, but we have the 
satisfaction of knowing that the gun-fire of the 
British fleet was unquestionably superior to that of 
the Germans. One other remark remains to be 
added. Those persons who consistently disbelieve 
in the ability of their own country, and are confident 
that Germany is always ahead of her in science and 
invention, had frightened themselves and others 
with unfounded rumours of new weapons and new 
terrors the Imperial Navy had developed since the 
war began. These were all fabrics of their own 
brains galvanised by Teutonic suggestion. Nothing 
of an unexpected kind was used by the German 
navy, and the British material proved itself as 
superior to that of the enemy as the British men to 
his men. 


Mechanical Engineering in India. 


Ir is somewhat remarkable that one hears the 
Indian market for machinery so rarely discussed. 
South America, China, Russia, South Africa, and our 
Colonies form a staple of conversation amongst 
manufacturers and exporters whilst India is hardly 
ever considered. This attitude is a little difficult 
to understand. India has points of resemblance 
with China at least, and there are no very obvious 
easons why we should think so much of the industrial 
development of the latter country and so little of 
that of the former. A very large engineering trade 
is, of course, done with the Empire, but it is not so 
much talked about and there never seems to be that 
keen anxiety to win new markets in India that there 
is in South America or China. Can it be that the 
rivalry of Germany and America in those fields had a 
stimulating effect and drove us to make efforts that 
without it we should never have made? Or is it 
because the paternal care of the Indian Government 
checks the ardour of manufacturers ? Whatever the 
cause the result is bad, for India undoubtedly presents 
an enormous field for development, and we hope to 
see in the future a keener and more active interest 
in it. India is still far behind the times in the use of 
machinery, and British manufacturers have an 
opportunity of bringing it to a better mind by 
energetic action. 

In March last an illuminating paper on this subject 
was read before the Mysore Engineers’ Association 
by Mr. Alfred Chatterton, and will be found reprinted 
on other pages of this issue. Mr. Chatterton is 
Director of Industries and Commerce in Mysore, 
and he holds clear if sometimes rather startling 
views. The text of his paper is that mechanical 
engineering must be developed in India by slow and 
laborious steps. The natives are still deeply ignorant 
both of the value and care of machinery, and an 
improvement in these respects can only be attained by 
gradually introducing more machinery and more 
mechanical processes into the country. Mr. 
Chatterton clearly does not believe that technical 
education alone will effect the desired change. He 
recognises that a class of men endowed with 
mechanical instincts is needed, but he believes that 
effort in no other direction is likely to produce such 
far-reaching results as the “policy of encouraging 
the use of machinery . Familiarise the 
people with the machinery and they will want it ; 
create an atmosphere favourable to its use and you 
lay the foundations of a durable and progressive 
industrial system, which will develop on natural 
lines, and in accord with the aspirations of the 
people.” Although this course will hardly appeal to 
the eager reformer, who is always anxious to 
effect changes by revolutionary methods, we must 
admit that, step by step, development is, to 
our minds, both safer and more scientific than more 
ardent and hasty methods. To force upon a people 
which has not even an elementary acquaintance with 
the principles of machinery expensive and com- 
plicated plant is to court disaster. The first step 
must be to familiarise it with machines of a simple 
description and so lead it by easy stages to more 
elaborate types. But what ‘is desired above all is to 
suffuse the whole country with an appreciation of the 
value of mechanical methods. In a sense we may 
draw a parallel between the United Kingdom and 
India. In the former we have already réached the 
stage where every man, woman and child is 
accustomed to machines, but we have not yet reached 
the stage where everybody is imbued with the 
conviction that science is essential to industrial 


development ; to that end we are now working 
by endeavouring, in a hundred ways, to familiarise 
everybody in some degree with scientific methods. 





In India the people are still further back on the ladder 
of development. They are where Europe was a 
hundred and fifty years ago, and they must win to 
the position she now occupies by the same methods. 
Familiarise them with machinery, make it part and 
parcel of their lives, let them see it constantly around 
them, habituate them by degrees to its use, and step by 
step the mechanical instinct will develop and India will 
not only become a great importing but a great pro- 
ducing country. This, we understand, is the course 
Mr. Chatterton recommends, and he gives us some 
lucid hints as to the best methods by which it should 
be followed. Some of them will not meet with 
general approval. He is, for example, opposed 
to perfectly free competition, thinking it wise 
to discourage the establishment of many small 
manufacturers in India, and for that reason to give 
orders only to a few firms. “ A firm,”’ he says, ‘* who 
can count on selling one hundred engines a year will 
be in a much better position to do business than ten 
firms each selling ten engines a year. Competition 
is a good thing, but one can have too much of it, 
and the material progress of a country like India 
suffers from an excess of it.” A few years ago a 
statement like this would have been instantly 
challenged, but opinion has changed. The fact that 
big factories work more efficiently than small factories 
is now recognised, and manufacturers themselves and 
various trading associations agree to the allocation 
of orders to firms which have made a speciality ‘of 
the work. Then, again, Mr. Chatterton is opposed, 
almost paradoxically as it would seem, to the facilities 
for the purchase of machinery which are given by the 
Mysore Durbar. He is inclined to think that they 
induce people “ without sufficient business experience 
or adequate industrial qualifications to embark on 
enterprises they are unfitted to conduct.” [arm is 


done, money is wasted, and progress is actually 


checked by putting machinery into incompetent 
hands. The experience is familiar. The person who 
attempts to use tools he does not understand condemns 
them and circulates unfavourable reports amongst 
his neighbours. In India this, of course, as far as the 
machines themselves are concerned, may be pre- 
vented by the adoption of simple and fool-proof 
designs, but that will not obviate the objection that 
business methods are still not understood, and that 
the natives are ignorant of how to use machinery to 
the best purpose. Mr. Chatterton appears also to 
contradict himself in another place, but the con- 
tradiction is more apparent than real. We have 
noted his objection to the encouragement of many 
small firms in competition with one another. Yet 
he writes, when dealing with the ill effects of managing 
agents, ““ What is wanted in this country is the 
independent manufacturer, and to begin with, he can 
only work on a small scale.” Efforts to create such 
a class by sending young men to acquire technical 
knowledge and experience in other countries have 
“unquestionably failed” and, ‘we must begin in 
this country in a humble way and educate large 
numbers in the use of simple machinery and in the 
organisation of the work which can be done by its 
employment.” 

The report is full of suggestiveness and is worth careful 
attention at the present moment when the thoughts 
of engineers are exercised upon the future utilisation 
of the enormous plants put down for the making of 
munitions of war. More attention might be given 
to India than hitherto, and it would pay our manu- 
facturers to make a special study of the market with 
a view to turning out exceptionally simple machines 
for various purposes. High efficiency is a secondary 
consideration ; the first and foremost is to provide 
plant that can be used by people lacking mechanical 
instincts. We do’ not mean elaborate machines 
made fool-proof by further elaboration, but machines 
and tools that are so simple in their character that 
they are inherently proof against misuse. As far as 
machine tools are concerned we have learnt in the 
last fifteen months much about the uses of simple 
designs ; that knowledge could be turned to com- 
mercial value in the engineering development of 
India. 








So much has been written upon the many advantages 
that surface combustion process appears to offer for high- 
temperature laboratory furnaces, that the U.S. Bureau 
of Standards decided to submit a crucible furnace of this 
type to a thorough test. For this purpose, the furnace 
was equipped with meters on the gas and air supplies, 
and with a chimney to permit the collection of flue-gas 
samples. In several runs the mixture proportions were 
maintained constant while varying the rate of gas con- 
sumption ; temperatures were read by a Holborn-Kurl- 
baum optical pyrometer. The highest temperature 
reached was 1675 deg., at which point the muffle failed. 
The test established that complete combustion could be 
attained without excess of air, that the best air ratio was 
5.5, and that a 20 per cent. excess of air caused a lowering 
of furnace temperature of 100 deg. 


HIGH ANGLE FIRE AT AIRCRAFT. 
By SIR GEORGE GREENHILL. 


Tuts war is full of surprises to our old-fashioned 
professional soldier. Two years ago he would have 
denied the practical utility of calculations of long 
range artillery fire, up into the air at an enemy 
airship overhead. 

In these calculations the work is complicated by 
reason of the varying tenuity of the air as the shell 
rises, and the major part of the range where the 
shell is flying almost horizontally is made in air 
which may be half the density or so of that at the 
ground. 

Even in ordinary direct fire close over the ground 
the variation of tenuity with barometer and ther- 
mometer has been found to require careful attention, 
especially where an advance is made under the cover 
of the friendly artillery firing overhead from the rear. 
Here a slight variation in air density is enough to 
make the advance unsafe, unless the tenuity factor, 
7, has been carefully estimated. A  nomographic 
chart has been devised by Major Hezlet, on which + 
can be read off for given barometer and thermometer, 
and then translated into the appropriate percentage 
change of elevation of the gun. 

As a preliminary calculation an estimate must be 
made of the average height reached, and of the mean 
tenuity of the air, to be taken as uniform over the 
whole range. These tentative results are useful as a 
stepping stone, and in checking the more careful 
calculation, where it is usual to divide the air up into 
strata of uniform density, say 1000ft. thick, corre- 
sponding to a fall of about lin. in the barometer. 

The work of making ballistic calculations for 

long range high angle fire is always tedious and heavy 
even for the skilled computer, assisted by a scheme 
of computative details, where the numbers can be 
filled in. Mathematical interest is absent except 
is an attempt to justify the daring approximations 
employed ; and the absence of rigour in the method 
would disgust the modern school of analysis. 
“ The extra complication can then be imagined 
where the target is not a town stationary at sea level, 
but an airship in swift movement 10,000ft. or 15,000ft. 
up in the air, seen on a line of sight pointing up at 
any angle up to 45 deg. and more. 

The shell need not be heavy for the destruction 
of an airship, so that 2in. or 3in. calibre will be large 
enough for the gun. But the velocity must be high 
to shoot straight with long range and accuracy. 
The small light shell feels the resistance of the air 
more than the heavy shell, and the trajectory sooner 
becomes too curved for accurate shooting to be 
made; and at this point a limit to the range of 
practical utility is reached beyond which a shot 
should not be taken at the airship. A coin held out 
at arm’s length to cover an airship of known length 
provides the casual observer with a simple range 
finder. Taking the arm’s length as 2ft., and ten 
pennies to the foot, a penny subtends an angle of 
one in twenty, and will cover an airship broadside 
on at two miles, taking the length of the body as 
160 m., or ten lengths to the mile. And so on for 
the other coins, as shown in a useful little table, 
the “Coin of the Realm Zeppelin Range Finder,” 
drawn up by Mr. J. W. Hicks, of Woolwich. 

The sun’s diameter is half a degree, and the sun 
advances through the stars twice his diameter in a 
day. The moon’s diameter is also about half a 
degree, and would go six times across the penny 
held out at arm’s length, and three times into 
a threepenny bit. But the gunner should be 
provided with an official range finder, such as a Barr 
and Stroud, and reckoning the target within reach 
of his gun he must trust to his range table for the 
tangent elevation appropriate for the range. This 
range table will have been worked out previously 
by a staff of skilled computers, but in anti-aircraft 
fire the complication comes in of the extra variable 
of the angle of sight up at the target in the air, 
as well as of the range, in correcting the tangent 
elevation to be given, for the same range on the level, 
with the angle of sight zero. 

Tangent elevation is the name given to the angle 
between the line of sight and the axis of the piece ; 
it gets its name because the tangent of this angle 
is proportional to the elevation given on the back 
sight ; this elevation divided by the distance between 
the sights, front and rear, being the tangent of the 
angle. 

Gunileiinn elevation is distinguished as the angle 
made with the horizontal by the axis of the piece, 
and when firing up in the air the elevation of the line 
of sight must be added to the tangént elevation 
to obtain the quadrant elevation. It derives its 
name from the old gunner’s quadrant, in which the 
vertical was given by a plumb line, now replaced by 
the spirit level in modern use. 

Firing with a line of sight pointing downward, 
as from a battery on a cliff at a ship out at sea, the 
angle of sight must be deducted from the tangent 
elevation to give the quadrant elevation, so that it is 
possible for a quadrant depression to be required, 
where the angle of sight exceeds the tangent elevation. 
An automatic sight can be made which converts 
quadrant depression into tangent elevation mechani- 
cally by a cam. Here the height above sea-level 





is fixed except for the slight rise and fall of the tide, 
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and this is allowed for by a fine adjustment. But 
this fine adjustment would change into an important 
part of the mechanism if the automatic sight was 
required for an anti-aircraft gun for firing at a 
target flying overhead at a height varying between 
large limits. 

In old times before these large angles of sight were 
contemplated, a favourite subject of scientific dis- 
cussion in the sergeants’ mess was the amount of 
alteration required for firing up or down hill. But 
bets had generally to be declared off, as the field 
artillery gunner was talking in tangent elevation, while 
quadrant elevation was in the mind of the garrison 
gunner. On such a moderate slope as would occur 
in practical warfare the alteration in tangent elevation 
is so small as to escape notice, and so the field gunner 
backed the opinion of no alteration of elevation, 
meaning tangent. But quadrant elevation of the 
garrison gunner requires the addition or subtraction 
of the angle of sight, an appreciable alteration. So 
no conclusion could be arrived at, because the two 
schools were using the same name to denote different 
things. 

The alteration of tangent elevation begins to be 
appreciable with the high angle of sight required 
against aircraft. A convenient formula as a good 
first approximation is called the Cosine Law. On 
this law the tangent elevation for the level is reduced 
by a factor, the cosine of the angle of sight, to obtain 
the elevation, firing at the same range, right up the 
line of sight to the airship. 

The rule or law can be justified by supposing the 
trajectory straight and flat enough for the com- 
ponent of air resistance across the line of sight to be 
neglected ; so that the shell is actuated by two 
component forces, one of gravity vertically downward 
and the other air resistance acting down the line of 
sight. In an analytical geometrical discussion the 
motion is referred to these two oblique co-ordinates, 
the vertical and the line of sight. 

Having calculated a trajectory of the ordinary 
range table for the given range along the line of sight 
horizontal, the ordinates may then be supposed to 
turn about their feet on the inclined line of sight so as 
to remain vertical, like men marching up a hill. 
The trajectory is then foreshortened by the cosine 
of the angle of sight, and so is the elevation on the 
back sight to correspond, the tangent leaf remaining 
perpendicular to the axis of the gun. In some 
mountain artillery required to move on rough ground 
and steep slopes, the tangent leaf was suspended by a 
pivot so as to hang vertical and so give the correction 
automatically of the Cosine Law. 

Although a good working law, it is not strictly 
accurate, and a slight correction of the second order 
may be required when the range is considerable 
to allow for the air tenuity effect. 

But no hit has been recorded yet at a long range, 
and it is waste of ammunition to fire, besides giving 
confidence to the enemy. The probability of hitting 
becomes too small, and in the time of flight the airship 
will have moved its own length and more. 

The Cosine Law will serve, however, for general 
explanation and practical use at a reasonable moderate 
range, especially as the correction for speed of target 
is of much greater importance than any second order 
correction of elevation. 

Aircraft guns should always be mounted in a 
brace alongside, like pistols, to check each other and 
serve for continuous ranging. Too much time is lost 
if the guns are not close together, for it is difficult 
to keep the gunners in direct verbal communication, 
and the attack may be directed on different targets. 

Questions pour in on this problem of fire at aircraft, 
always with insufficient data and obscurely expressed. 
A complete answer to one of these questions might 
involve a fortnight’s work of a skilled computer, 
in addition to writing out a complete treatise, only 
to be told at the end—That is not the question. 

But assume a simple normal case of a range of 
2000 yards at a height of 3000ft., an angle of sight 
of 30 deg. The angle of ordinary elevation in 
the range table for 2000 yards is, say. 2 deg.; 
reduce this by the factor cos 30 deg. to 1.7 deg., and 
with this elevation a good trial shot will be made, 
near enough for correcting the next shot of the gun 
alongside, provided the target will oblige by remaining 
stationary. 

The question arises of the influence of tenuity on 
the rate of burning of a fuse, as affecting the setting 
of a time fuse, as also the alteration of the time of 
flight. Experience seems to show that the effect 
is not noticeable, the influences at work acting to 
cancel each other. 

A good working rule in fire at a moving target, 
advancing or retiring in the line of sight, is to give 
extra elevation, say of the full 2 deg. and to aim 
low, below the target ; the target is then sailing through 
a flatter part of the trajectory, and a hit is more 
likely to be made. 

Suppose, however, the range was increased to 
5000 yards ; the trajectory would become too curved 
for these approximate methods to hold. Resource 
must then be made to elaborate calculations, carried 
out previously at leisure, and with unlimited time for 
the trained computer, paid specially for this work. 
And when the gun is fired, the chance of hitting is 
so small, it should be held a waste of ammunition. 
We are not decrying here the utility of such cal- 
culations in modern siege warfare, carried out as 





we have seen at high elevation and long range, with 
terrible effect, on a stationary town. 

But with a moving target like an airship, at long 
range high up in the air, the correction for speed 
is of greater importance than the Cosine Law or any 
other correction of elevation ; and the Theory of the 
Speed Sight will require an article to itself. 








A YEAR'S BOILER EXPLOSIONS. 





THE report to the Secretary of the Board of Trade 
upon the working of the Boiler Explosions Acts during 
the year ending June 30th, 1915, has just been issued, 
and gives particulars of 61 cases of ‘ boiler’ explosions. 
Alike in the number of explosions, the number of deaths 
caused thereby, and the number of cases of injury, the 
report records figures which are below the average for the 
33 years during which the Acts have been in force. _ Thus, 
the 61 explosions last year contrast with an average of 
over 72. The number of lives lost was 22, as compared 
with an average of over 26, and the number of cases of 
injury 55, as against the average of over 58. : 

Summarising the report, we find that 33 of the explo- 
sions reported upon caused neither loss of life nor cases 
of injury. It does not necessarily follow that all these 
33 explosions can be classified as trifling. One of them, 
for instance, related to a Lancashire boiler about 24 years 
old, the shell plating of which ruptured as a result of 
external corrosion. The Court appointed to hold a formal 
investigation into this explosion took a serious view of the 
matter and fined the user of the boiler £15, the insurance 
company which undertook its inspection £80, and one 
of the company’s inspectors £5. Twelve of the explosions 
each resulted in a single case of injury, five resulted each 
in two cases, and three in three cases. Of the remaining 
eight explosions three resulted each in the death of one 
person and one in one death and a case of injury. A 
fifth resulted in one death and five cases of injury and a 
sixth in two deaths. 

The two explosions completing the total of 61 were 
serious. One of them resulted in seven deaths and one 
case of injury. This disaster was caused by the fracture 
of a copper main steam pipe on board the Clan Line 
steamer Clan Urquhart. The pipe in question was 16 
years old and had been overheated when being repaired. 
It had further been weakened by stresses due to the 
vibration of the engines. The remaining explosion caused 
8 deaths and 17 cases of injury. It happened to a vertical 
Rastrick boiler employed by the Thornhill Iron and Steel 
Company, Limited, for generating steam for rolling mill 
engines. The immediate cause was the overweighting 
of the safety valves, resulting in excessive pressure and 
the complete collapse of the central flue. An engineer 
in the employment of the company was found to blame. 

Of the total of 61 “ boilers’ which exploded, 34 were 
not subject to the periodical inspection of any company 
or association. Examining the nature of the vessels, &c., 
which exploded, we find that only 23 of them were steam- 
generating boilers in the proper sense. Of these no less 
than 11 were single-ended marine boilers, of which the 
youngest was 10 years old and the oldest 24. These 11 
explosions caused a total of 2 deaths and 12 cases of injury. 
The next worst offender was the water-tube type, with 
7 cases recorded against it. The safety of this form of 
boiler must not, however, be impugned from this figure. 
Six out of the seven cases relate merely to burst tubes, 
while the seventh was caused by the failure of a clamp 
securing the hand-hole cap. The seven explosions 
resulted altogether in injury to but one person. The 
explosion of two flue boilers, both of the Lancashire type, 
is recorded. Neither caused injury. No locomotive 
boilers failed. Of the vertical type three cases of failure 
are ‘reported. Two caused no casualties. The third 
relates to the Rastrick boiler already referred to, and as 
it was caused by the overweighting of the safety valves 
the serious number of fatalities and cases of injury in 
which it resulted cannot, of course, be set down in any 
way to the nature of the boiler. 

It will be seen that the report does not enable us clearly 
to state which is the safest type of boiler, but it is more 
or less evident that when an accident does occur the single- 
ended marine boiler is probably as dangerous as any. 

Among the failures of immediate adjuncts of boilers 
proper we notice three cases of cast iron stop valve chests, 
which failed through water-hammer action. From the 
same cause two cast iron steam pipes and one cast iron 
feed-pipe failed. These six accidents resulted in one 
death and four cases of injury. Altogether the failure 
of boiler adjuncts caused eight deaths and eight cases of 
injury. If we omit, as we should, the exceptional case 
of the Rastrick boiler, there is clear evidence that when 
an accident occurs to a boiler adjunct it is likely to result 
in at least as serious consequences as the failure of the 
boiler itself. 








THE AIR INQUIRY. 





Wir the close of what may be termed the official 
evidence on Wednesday, July 12th, the sittings of the 
Committee appointed by the Government to inquire 
into certain charges against those responsible for the 
administration of the Royal Flying Corps may be regarded 
as at an end so far as the public is concerned. On the 
whole, the inquiry has not produced any great sen- 
sation such as was foreshadowed by certain very 
picturesque speeches in Parliament, and a few even more 
so out of it. The fact that the Committee contained such 
a preponderating legal element had distinct advantages 
in that it was the means of keeping the inquiry within 
bounds and ruling out much irrelevant matter, an art 
in which Mr. Justice Bailhache, the Chairman, in common 
with others of his Majesty’s judges, have daily practised. 
The Committee was, indeed, in charge of an ideal chair- 
man, and one who did not hesitate to take the same 
firm action, alike with witnesses and his own colleagues, 
in preventing them from straying from the direct path 
which lead to the desired point. 

It is not too much to say that the inquiry, from the 


popular point of view, #.e., from the point of view of 
showing up glaring indiscretions, must have been a 
disappointment, for charge after charge was ruled out as 
having no foundation. At the same time a considerable 
amount of evidence was heard in camera, of which 
we have no knowledge, and this applies particularly to 
engineering matters. One or two witnesses did make a 
few statements in open public on the merits of various 
types of engines, but detailed criticisms and cross examina- 
tion were taken in private. Thus there is little for us to 
deal with. 

With the charges against Sir David Henderson, chief 
of the R.F.C., we have nothing to do. They dealt almost 
solely with administration and organisation. Engineering 
interest was in the charges against the Royal Aircraft 
Factory, which, as we pointed out recently, were to the 
effect that those responsible for its management were 
aiming, at securing not only a monopoly of design of 
aeroplanes and engines but of actual manufacture. The 
case put by various witnesses was to the effect that there 
is a large amount of discontent among private manu- 
facturers because the R.A.F., so it was alleged, occupies 
the position both of competitor and judge, inasmuch as 
all new designs submitted to the War-office are sent on to 
the R.A.F. staff, whilst new designs are also produced by 
the R.A.F. staff itself. : 

The answer to these charges was given on Wednesday 
by Colonel O’Gorman, who is well known to us as Mr. 
Mervyn O’Gorman, one time partner with Mr. James 
Swinburne, F.R.S. Colonel O’Gorman took over the 
superintendence of the balloon factory seven years ago, 
now known as the Royal Aircraft Factory, and he denied, 
as emphatically as man could deny, the whole of the 
charges made against the policy at the R.A.F. The 
factory, he asserted, has only made 77 aeroplanes, or less 
than 2 per cent. of those now in existence, and has only 
built four engines, and these purely experimental. This, 
said Colonel O’Gorman, disposed of the charge as to manu- 
facture, but he agreed that the charge of desiring to obtain 
a monopoly of design was more subtle and difficult to 
combat. However, “I assert,” he added, “that my 
intentions were not to get monopoly of design.” On the 
contrary he showed how the factory had helped private 
manufacturers in pointing out faults in their designs, 
and in lending them men to demonstrate the best way, 
for instance, of making propellers, castings, and so on. 
Those firms who had come to the factory for assistance, 
could not, he said, be under any misapprehension on the 
matter, but he suggested a reason why other firms might 
be under an honest misapprehension that the factory was 
aiming at securing the manufacture of engines on a large 
scale to the detriment of private manufacturers after the 
war. A casual visitor to the factory would see rows of 
R.A.F. engines apparently in some stage of manufacture, 
but the fact was that these engines made hy private firms 
to R.A.F. designs had been in use and had been returned 
to the factory for repair. Another reason why the ideas 
mentioned might have heen held was that there was a staff 
‘of over 4000 employed in the factory. This large staff 


‘was rendered necessary just because of the enormous 


amount of jobbing work sent on to the factory in order 
to relieve private manufacturers, which included the 
manufacture of all kinds of small parts; secondly, it was 
due to the large amount of development work carried out 
in every department of aeroplane manufacture, and 
thirdly, because numerous members of the staff, which 
included twenty or thirty Cambridge men with great dis- 
tinctions, were lent to private manufacturers from time to 
time to assist them to carry on their work more efficiently. 








A WOMEN’S ENGINEERING WORKS. 


AN experiment of a quite novel kind is about to be 
tried in Scotland. Everyone has heard of the excellent 
work which women have done during the last year in 
munition works and elsewhere, but this work has been 
done, largely at all events, in factories in which there 
was a greater or less admixture of men workers: In the 
present experiment, which we understand is to be financed 
by two of the directors of a well-known controlled firm, 
all the workers are to be women, and the establish- 
ment is not destined only to be run during the continuance 
of the war, but to continue permanently. 

The actual site of the works has not, as far as we are 
aware, been as yet publicly announced, but it is under- 
stood that it will be ‘‘ somewhere on the West Coast of 
Seotland.’’ The works themselves, which are to~be run 
on novel and interesting lines, will be open only to well- 
educated women between the ages of twenty and thirty- 
five who show a bent for mechanics, and in choosing 
the workers preference will be giver to widows and 
daughters of officers in the Army and Navy. 

One feature of the working of the scheme is that the 
amount of remuneration given will be decided by means of 
examinations. The first six weeks are to be regarded as a 
probationary period during which payment will be at the 
rate of £1 per week. At the conclusion of that time those 
who have shown that they have not got the necessary 
mechanical instinct will be told that they cannot remain at 
the works, and with those who have shown evidence of 
possessing this attribute, agreements will be made for 
them to work for certain periods. The examinations 
are to be held at the end of each six months, and on the 
result of these the wages are to.be gauged. The actual 
amounts to be paid are not yet definitely settled, but 
it is apparently probable that the lowest will not be less 
than 25s. per week, and that as much as £250 a year may be 
reached. 

Another feature of the scheme is the arrangement of 
the working day. There will be a night and day shifts, 
each shift being divided into two periods of four hours 
each. The interval between the two halves of the day 
shift will be two hours long and during one quarter of it 
technical instruction will be given in classes which will 
have to be attended by those in their probationary period, 
though attendance will be optional for those who have 
passed it. : 

The factory will, we believe, be in operation in the 
early autumn and, at first, it is intended that the work 
undertaken shall be the production of parts for aeroplane 
engines. Later on it is hoped to turn out complete 








aeroplane engines. 
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LOCOMOTIVE WITH SINGLE-CYLINDER ENGINE 

















LOCOMOTIVE WITH TWO-CYLINDER ENGINE 


BRITISH OIL LOCOMOTIVES. 





For use in situations in which it is undesirable or incon- 
venient to use steam engines, Ruston, Proctor and Co., 
Limited, of Lincoln, have introduced a series of oil loco- 
motives which have given excellent results. These loco- 
motives may be run with such types of liquid fuel as 
petrol, benzene, alcohol, or paraffin, but owing to the 
present high cost of the first three liquids, paraffin is being 
more and more specified by purchasers. In the design 
of the locomotives the makers have had specially in mind 
the increasing demand which there now is for small- 
powered engines, such as are required for contractors’ 
work, for quarrying, mining, shunting, light railways, 
factories, &c., and they have so arranged matters that 
the engines can be built for any gauge from 18in. up to 
4ft. 8}in. At the present time the engines are made of 
two powers, i.e., 10 and 20 horse-power. The weights of 
the 10 and 20 horse-power locomotives are 44 tons and 54 
tons respectively, both weights being with the engines 
in working order. As the standard type of locomotive 
is carried on four wheels this means 2} and 2? tons per 
axle respectively. If, however, it is desired to have a 
less weight per axle than this the engines can be made 
with three or four axles. 

Locomotives engaged in such operations as these engines 
are intended to perform have to be of substantial construc- 
tion, as they get a good deal of knocking about. For 
instance, they not infrequently become derailed, owing 
to the lines on which they run spreading or perhaps 
sinking. Consequently they have to be very stiffly built, 
and Messrs. Ruston, Proctor have found that the best 
type of frame to use is one similar to that employed in 
British standard locomotive practice, that is to say, a 
riveted plate frame. Then again, because of the vibration 
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caused by;the none’ too even lines on which such engines 
frequently have to run, it was deemed undesirable to fit 
radiators of the honeycomb or tube types. Conse- 
quently the engines under consideration are hopper cooled, 
which overcomes the trouble in this respect, and, more- 
over, does away with the necessity to employ a circulating 
pump. As it is, make up water has only to be added to 
the hopper two or three times a day ; indeed, it is usually 
found to be sufficient to add the water at meal times. 
The cooling water is contained in a cast iron tank carried 
over the cylinder. 

The general appearance of the two sizes of locomotives 
is shown in the views given above. It will be observed 
that outwardly they are very similar. The general 
construction is shown on the drawing on page 89. Both 
sizes of locomotives have engines, with cylinders 9}in. 
in diameter and llin. stroke, which run at 360 revolutions 
per minute, but smaller powered locomotives has one 
cylinder and the larger two cylinders. The engines have 
been specially designed to use paraffin at all loads and 
when running light for extended periods. No lamp is re- 
quired for starting, but when the engine is cold a small 
quantity of petrol is used for starting, and a small tank 
is fitted to contain this liquid. 

The bed-plate is of box pattern and in one piece, which 


| is bored and faced simultaneously to ensure good align- 


ment. The cylinders are a separate casting, which is 
bolted to the bed-plate, the bore being finished to gauge 
by a special grinding machine. The governing is brought 
about by a ball governor which controls the opening and 
closing of the exhaust valve and thereby regulates the 
cylinder temperature. The vaporiser, which is patented, 
is of the internal vaporisation type specially arranged for 
burning paraffin. Ignition is brought about by a high- 
tension magneto, and there is a variable gear for retarding 
the spark. There are two fly-wheels to each engine. 





The frame is a steel structure built up of plates riveted 
together with angles and stiffened by cross plates, the 
whole being suspended over the axle-boxes by means of 
leaf springs. In the single-cylinder engine these springs 
are inside the frames and in the double-cylinder engine 
outside the frames. The wheels have malleable iron 
centres with steel tires shrunk on, 

To protect the engines and gears against dust and 
weather, they are enclosed in a casing which is fitted with 
sliding and hinged doors, so that al] the important parts 
are readily accessible for inspection, adjustment, cleaning, 
&c. The driver’s cab is protected at the front and back, 
on the roof and at the forward part of the sides with steel 
plating, and there are no less than six circular glazed 
windows. 

The locomotive is fitted with a simple speed and reverse 
gear, which givés two speeds in either direction. The 
speeds can be altered to suit different requirements, but 
in the standard locomotives the gear is arranged to give 
speeds of three and six miles per hour both in the forward 
and reverse directions. The drive from the crank shaft 
is by spur gear to the reversing and speed gear. The 
drive from the latter to the axles is by means of roller 
chains which work in an oil bath, are readily accessible 
and are provided with means for adjusting the tension. 
All the spur wheels are machine cut and they are always 
in mesh. Consequently any change of speed or direction 
can be effected without damaging the teeth. The drive 
is transmitted by means of coil clutches and alteration in 
direction of travel is brought about by engaging one 
or other of two dog clutches, which, as will be gathered 
from the drawings, are of strong design. The coil clutches 
enable the engine to start off gently, so that shocks are 
reduced to a minimum, and the substantial character of 
the dog clutches would appear to preclude any likelihood 
of their being broken through rough handling. 

The draw-bar pulls at the two standard speeds are, 
for the two engines, as given below :— 


Draw-bar Pull. 


3 miles 6 miles 
per hour. per hour. 

10 Brake horse-power locomotive - 750 1b. 375 Ib. 
: - 1500 1b. 750 Ib. 


e ” ” ” 


This brake is hand-worked and operates on all the rail 
wheels. A sand box, which is operated by a foot lever, 
is fitted over each wheel. A signal gong, which is also 
worked by foot, is provided. Lubrication of the engine 
and gears is controlled from the cab, in which each pipe 
has its own sight-feed lubricator. 

Locomotives of this type are already at work in mines, 
quarries, brickyards, tea, coffee, sugar, cotton, rubber, 
and other plantations, power stations, cable works, forests, 
powder factories, &c. The makers point out that these 
locomotives are specially convenient for forest railways, 
since the inconvenience of having to transport large 
quantities of coal and water is dispensed with, and since 
the risk of setting fire to the trees, which is run when using 
steam locomotives, is avoided. For use in powder factories, 
in which special precautions have to be taken to prevent 
all possibility of sparks leaving with the exhaust gases, 
two exhaust boxes are used. One of these is fitted with 
coke or cobble stones, and at the outlet the gases are made 
to pass through a series of gauze strainers. In addition, 
water injection is arranged for in the exhaust pipe. We 
understand, however, that safe running is generally 
obtained without the use of water. 








MULTIPLE-JET EJECTOR CONDENSER. 


WHILE well-designed ejector condensers require only a 
very moderate quantity of cooling water where vacua above 
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Fig. 1—MORTON CONDENSER WITH CONTROL SPINDLES 


25in. or 26in. are not required, the quantity increases so 
rapidly for vacua above these figures that methods of 
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reducing the volume necessary have been for some time 
engaging the attention of engineers owing to the growing 
demand for high vacuum plants. 

The multiple-jet types of ejector condensers, which 
have been patented by the Morton Ejector Company, 
of 70, Wellington-street, Glasgow, have been designed 
to divide the water so as to bring about a specially intimate 
mixing with the steam, while providing that each of the 
small jets shall act through a set of suitably proportioned 
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Fig. 2—THE MORTON MULTIPLE-JET EJECTOR CONDENSER 


nozzles or cones. Each circular jet is therefore forced 
through circular nozzles in which it may be arranged to 
fit as closely as may be desired. 

The whole apparatus comprises seven small but complete 
ejector condensers, as shown in Fig. 2, in which, however, 
only three are seen. The water nozzles are screwed into 
the upper or water chamber of the body, and the first 
combining nozzle is screwed to a ring cast on the water 

. 





| 
nozzle. The second combining nozzle and discharge 
trumpet are in one, and are screwed into the lower portion | 
of body-casting, this arrangement bringing it about that | 
two sections of each jet are brought into contact with | 
the exhaust steam in the body casting. The jets are dis- | 
charged into the lower part of body, or discharge | 
chamber, with a force due to the pressure at which the | 
water is supplied, plus the impulsive force.derived from | 
the momentum of the exhaust steam impinging upon the 
jets in the direction of their flow through the guidance of 
the combining nozzles. The force thus given to the water 
causes it to be discharged against the pressure of the atmo- 
sphere without the assistance of an air pump, just as in 
the common ejector condenser. 

Where even more intimate mixing of steam and water 
is required, the type shown in Fig. 1 may be used. In 
this type each nozzle is fitted with a spindle, the spindles 
being mounted on a star head, which may be raised or 
lowered by means of a hand wheel on the top of the con- 
denser, thus controlling the quantity of water admitted 
to the apparatus. The spindles project into an upper 
chamber on the body casting into which a portion of the 
exhaust steam to be condensed may be admitted. In 
addition therefore to the exhaust steam coming in contact 
with the outer surface of the jets, a portion also reaches 
the inner surfaces of the jets by passing down through the 
hollow spindles. 

The whole apparatus is intended to supply a condenser 
which, while possessing all the advantages of the well- 
known ejector condenser of single-jet type, would be 
capable of fulfilling the modern requirements of high 
vacuum, while avoiding entirely all complicated méchan- 
ism, or, indeed, any moving or wearing parts, and at the | 
same time reducing the quantity of cooling water required. 
The makers inform us that by the sub-division of the jet, 
as explained above, the quantity of cooling water needed 
is less by 20 per cent. than that required by the ordinary 
ejector condensers. 











Arter being connected with the railways of South 
Africa for a period of thirty-six years, Sir Thomas Price 
has retired. Sir Thomas was a former officer of our Great 
Western Railway and went to South Africa in 1880. His 
first appointment was as a district traffic superintendent, 
but eventually he was appointed general manager of the 
Cape railways, and when ali the railway systems under 
the Union were amalgamated he became one of the three 
commissioners that, with the Minister of Railways and 
Harbours, as President, formed the Railway Board. This 
position Sir Thomas retired from on May 31st. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





BELT DRIVING. 
Srr,— Referring to the able letter on “ Belting: Cotton and 


| Leather,” in your issue of June 30th, it is easy to agree with 


that which Mr. F. R. Parsons has advanced, at least so far as 
he has attacked the problem as to which is best—leather or 
cotton. He “swears by ” leather on account of its permanent 
permeation by the essentials of flexibility and grip, i.e., the natural 
oil of the hide from which the belt is made. He advocates— 
and gives examples to support his advocacy—belts unusually 
slack, in preierence to those by which increase of driving power 
is procured by added tension. With all respect to the writer 
of the letter, is not the fact that horizontal belts—whether of 
leather, cotton, or balata-—are best run slack, and especially if 
such are of considerable length—so obvious as hardly to need 
recapitulation ? 

Men responsible for the upkeep of belt drives in factories and 
works have little trouble with horizontal drives. It is the all- 
but vertical drives—and some of these compulsorily inordinately 
short—which exercise the mind of the plant engineer. To such 
Mr. Parsons has not referred, and it is suggested that if he or 
some other engineer familiar with the subject would tackle the 
problem of short vertical drives, and especially those of the shift- 
ing belt class, such as are commonly applied to heavy planers, 
and give some light on which material it is better to use, he 
would confer a boon indeed. 


London, July Ist. J. T. Townson. 





A PROJECTILE FCR SMOOTH-BORE ORDNANCE. 


Sir,—In your issue of June 30th your correspondent, Mr. C. 
F. Dendy Marshall, brought to your notice a new shell using 
vanes to give the necessary rotation during flight, so that it 
can be fired from a smooth gun barrel without rifling. Mr. 
Marshall knows it will do, because he has calculated it! Allow 
me to inform him that such shells will not do if compressed air 
is used as a propellant. I have fired hundreds of shells exactly 
as the design he shows. To ensure a proper rotation of the shell 
rifling had to be resorted to to prevent the shells from tumbling 


| overaxis. He also quotes the Zalinsky pneumatic gun which used 
| twisted vane projectiles. I have got quite a collection of various 


forms of twisted vane shells, and not one is a success. I notice 
from Mr. Marshall’s drawing he shows a driving band on the shell, 
in addition to the vanes, and he will find he will want it too. 
Cuas. T. CROWDEN. 
Ramsgate, July 11th. 





THE AUDIBILITY OF GUN-FIRING. 


Sir,— With reference to the paper on “ Audibility of the Gun- 
firing in Flanders over the South-East of England,” which was 
recently read before the Royal Meteorological Society, by 
Messrs. Miller, Christy and W. Marriott, and of which you 


| 
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printed an abstract in your issue of June 30th, it has occurred 
to me that possibly some of my own observations may be of 
interest to your readers. It has happened that on two occasions 
recently I have been enabled to pass week ends in an isolated 
cottage rather over a mile from Buxted Station on the London, 
Brighton and South Coast Railway. The cottage stands alone, 
and is built approximately on the 200ft. contour line with the 
country sloping away all round it gradually into valleys about 
100ft. deep, saving to the east, where there is a slight rise in the 
ground of perhaps 30ft. in some 300 yards, beyond which there 
is again a fall. At a distance of about one mile due south of 
the cot is a ridge of high ground, rather greater in elevation 
than 200ft., and this stretches at, apparently, about the same 
altitude for some miles in an approximately easterly-westerly 
direction. 
On both the occasions above referred to, detonations which 
pee continuously were observed. They came in a direction 
»earing about E.S.E., and I have indicated in the accompanying 
diagram the approximate lie of the land, and the direction of 
the wind, on both occasions. On June 18th the wind was blowing 
freshly from about N.E., that is to say, not quite at right angles 
to the direction from which the sound of the detonations was 
coming. So far as could be observed alteration in the velocity 
of the wind had no effect on the sounds, which appeared to be 
practically of the same intensity during the whole period of 
observation. By this I do not intend to convey that the sounds 
themselves were all of the same intensity, for they were not. 
They varied considerably, but it was quite evident that the 
variation was at the point or points of departure of the sounds, 
and had not been effected during the passage of the latter. 
It seemed to be quite clear, in fact, that the detonations were 
due to the firing of guns of varying calibre and power, as well 
as, no doubt, to the explosions of different sized and different 
powered shells. This appeared to be all the more certain, 
because not only was the magnitude of some of the sounds 
greater than that of others, but the actual characters of the 
detonations were undoubtedly different. It was, of course, 
impossible for a layman like myself to tell which sounds were 
due to shells and which to guns. All that is possible for me to 
say is that there Was quite a number of different types of noise, 
and that each had its particular character, no matter, apparently, 
how hard the wind blew. As regards the weather, it was fine 
and the air was very dry. During part of the time it was thickly 
overcast, the remainder being very clear. I should not like to 
be positive, but I fancied that the sounds were more distinct 
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when the sky had cleared, but, in any case, the difference was 
very slight. 

On the second occasion the conditions were quite different. 
The wind, instead of being N.E. was nearly due N.W., that is 
to say that it was blowing very nearly in the opposite direction 
to that in which the sounds were travelling. The air was dis- 
tinetly more moist and rain had fallen the day before. It is 
very difficult, of course, to make comparisons of sounds occurring 
at intervals of three weeks, but it may safely be said that even 
with the north-west wind, which at times was blowing pretty 
stiffly, especially towards evening, the sound of the detonations 
was distressingly evident. I use the word “ distressingly ” advi- 
sedly. It was not only the thought of what the sounds repre- 
sented, but there was an actual physical effect either on the 
auditory organs or through them on the brain itself, which was 
distinctly observable. The general effect may be compared 
to the sensations experienced when near a pneumatic hammer 
engaged on caulking, only, of course, less severe. 

On the second occasion, there was one period when the wind 
dropped almost to nothing. The detonations were then per- 
ceptibly more audible than when the wind was blowing, but 
how much of this increase in sound was due to the fact that the 
leaves of a poplar tree near by were not being rustled by the 
wind in one case, whereas they were making a good deal of noise 
when the wind was blowing, I should not like to say. Appa- 
rently, however, when the wind was blowing the detonations, 
though distinctly audible, appeared to be less loud and more 
fitful than when the air was still. 

It may possibly be said that variations may have been due 
to variations in the actual firing and this, no doubt, may have 
been true, but as far as could be judged the firing was wonder- 
fully constant throughout the whole period of observation ; 
especially during July 9th. I may say that on three separate 
occasions at different times of the day the number of detona- 
tions during 2 minute were counted and the average of the three 
counts was 140 per minute. 

Scaled on the map the distance between the point of obser- 
vation and the nearest point at which firing could, in all pro- 
bability, have been taking place, is about 100 miles. As to the 
character of the sounds I can endorse the statement made in 
the paper mentioned above that they were rather felt than heard, 
and that they might be said to resemble thuds; but I cannot 
say that, as a rule, they were faint. They were, on the contrary, 
nearly all the time most distinct and marked. It is interesting 
to note, moreover, that the human ear was by no means the only 
thing effected by the vibrations. A door leading to a green- 
house facing west and near an open window which faced south 
rattled at intervals to such an extent that it had to be wedged. 
This was certainly not due to the wind or to any local cause. 
I may add, in conclusion, that, it having been suggested after 
my first visit that some of the sounds were due to echoes, on 
the second occasion I did my best to judge whether this was so 
, ornot. As far as I could tell none of the sounds were reflected 
sounds. Their characters were too distinct for them to be due 
to echoes occurring either near where the sounds were produced 
or on their journey. Certainly there were no echoes from any 
surfaces near the point of observation. The unvarying direction 
from which the sounds all came rendered this out of the question. 

OBSERVER. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
July Quarterly Meeting and Maximum Situation. 


THE July iron trade quarterly meeting was held 
in Birmingham to-day (Thursday), and there were as 
usual a large attendance of iron and steel men, both 
buyers and sellers, from all parts of the kingdom. The 
meeting took place under unfortunate circumstances, 
since, as had been feared events might turn out, there 
was no pronouncement from the Ministry of Munitions 
as to what that Government Department intends doing 
regarding the maxima prices question. The market was 
therefore seriously handicapped and business was at a 
disadvantage. Sellers attempted to make the best of the 
curious position and found a great deal to say about ‘‘ the 
certainty’ of makers’ representations for an advance 
concerning the raw and manufactured iron maxima 
being conceded “just now,” but, unfortunately for pro- 
ducers, the longer any deliverance by Mr. Lloyd George’s 
successor is delayed the less seem to be the chances of the 
situation being decided in makers’ favour. It was 
announced this (Thursday) afternoon that the maximum 
as applying to rolled steel had been officially reaffirmed 
for a further period of three months on the old basis, 
£11 2s. 6d. for joists and angles and sections, £11 10s. for 
plates of common and ordinary qualities, and £12 10s. 
for boiler plates. This intelligence was seized upon by 
pig iron and manufactured iron buyers as indicating 
which way the Munitions Ministry was “thinking.” As 
last week so again this, iron consumers very conspicuously 
enunciated the opinion that there will be no alteration, 
and that the application of the Staffordshire pig iron 
smelters in particular for an increase in the maximum of 
10s. per ton will come to nought. Makers here, however, 
do not lose sight of the fact that Cleveland makers are 
already quoting a rise of 5s. per ton upon No. 3 iron, 
making the price now 87s. 6d. per ton for home consumers 
and 97s. 6d. for export, and they argue logically enough 
that what is good for the North of England is good for 
Staffordshire. If the Cleveland maximum is increased 
they are determined to press home their point. They are 
still in communication with the Department, and the 
fact that, according to one report, the coke makers have 
secured an advance of Is. 6d. on the maximum is held to 
be favourable to their chances. On the other hand, 
another statement current on the market to-day was that 
the Ministry was endeavouring to secure some modification 
in the coke schedule. It is certain that questions of 
prime costs are entering very largely into the negotiations 
with the iron trade, and that if the case for higher maxima 
is to succeed it will have to be supported by irrefutable 
data. 


Pig Iron Trade. 


Pig iron consumers were anxious to test the 
strength of the iron trade quarterly meeting at Birming- 
ham to-day (Thursday) but at the same time they were 
very wary about committing themselves further than 
they could see. Smelters, on their part, are generally 
well booked for the coming quarter, and in the present 
uncertain position as to whether or not the Government 
intends to concede any increase in the pig iron price 
maximum, are by no means anxious to take on additional 
contracts at present selling rates. Market has indeed 
reached a condition of “‘ stalemate,” and buyers and pro- 
ducers are alike comparatively idle as regards entering 
into new business. The furnaces, however, keep busy, 
getting out all the output that is in any way possible 
as to foundry and forge iron. As above indicated, there 
is no lack of contracts to begin the new quarter. Makers, 
to-day, were still refusing forward business except subject 
to any new maximum that may shortly be declared, 
but consumers were so unorthodox regarding the whole 
matter of the likelihood of any advance at all being 
allowed by the Government that makers failed to intimidate 
them into accepting the new contract clause just quoted. 
Prices were without quotable change at, Staffordshire 
part mine forge iron 92s. 6d., Northampton forge, 88s. 6d., 
and Derbyshire forge 91s., all delivered. Staffordshire 
all mine iron was :—Special sorts £8 per ton, and cold air 
sorts £9 per ton. 


Raw Iron Price Comparisons. 


It is not without interest that, compared with 
the prices of six months ago, current values of pig iron 
show an advance in respect of Northampton forge sorts of 
8s. 6d. per ton, Derbyshire forge 7s. 6d. to 10s. per ton, 
Staffordshire part-mine forge iron 8s. 6d. to 9s., and 
Staffordshire all-mine pigs £1 per ton. The actual 
quotations at last January quarterly meeting were :— 
Northampton forge 77s., or if Government maximum 
was demanded, 82s. 6d. ; Derbyshire forge, 81s. to 83s. 6d. ; 
Staffordshire part-mine, 83s. 6d. to 84s.; common 
Staffordshire cinder iron, 77s. to 78s. ; and all-mine irons, 
ordinary basis qualities, £6 2s. 6d.; special sorts, £7; 
and cold blast, £8. It is well to recall that it is just six 
months since the Government and Midland smelters 
arranged the present maximum schedule. It has to be 
confessed that the Government figures then introduced 
left a handsome margin of profit above the open market 
prices previously ruling, since the Government figures 
were, Of course, f.o.t., whilst open market quotations 
included carriage. The immediate effect of the schedule 
was to send up Midland quotations 4s. to 5s. per ton, 
Derbyshire forge iron being sold in some instances at as 
high as 83s. 6d. per ton. But the good profits which in 
the early part of the year the schedule made possible have, 
in the interval to date, been entirely wiped out by the 
continued repeated increases in costs prices. Since the 
quarterly meeting of July last year Staffordshire and 
Midland pig irons have gone up 18s. 6d. to 20s., and even 
21s. perton. At that date selling prices were as follows :— 
Staffordshire part-mine forge irori, 71s. 6d. per ton, 
common cinder iron 68s., Northampton forge iron 69s. 
to 70s., and Derbyshire forge a minimum of 71s. 6d. per 
ton. 


Manufactured Iron at the Quarterly Meeting. 


The demand for all descriptions of rolled iron 
and steel was far beyond the capacity of the works at 
to-day’s quarterly meeting in Birmingham. At some 
of the largest works bookings are offered to thrice the 
amount of the productive capacity. In consequence of 
the extreme Government demands ordinary trade orders 
are being held up to an extraordinary extent. The tone— 
excellent in itself—of the quarterly meeting was further 
assisted by the bounding foreign trade returns as 
reflected in the Board of Trade official figures for June. 
The remarkable rise in the month’s exports there shown 
is most reassuring and formed the occasion of much 
congratulation on Change this (Thursday) afternoon. 
No alteration took place in the marked bar standard, 
the current standard of £15 to £16, with £15 12s. 6d. as 
the Earl of Dudley’s quotation for the “ L.W.R.O.” 
brand of bars, being again confirmed. Unmarked bars 
were £14 to £14 10s. delivered Birmingham or district. 
Common bars were only 2s. 6d. to 5s. per ton less than 
merchant bars, a truly remarkable condition. Hoops 
kept at £17 5s. to £18 5s. and tube strip showed an advance 
of 5s. per ton to £15 per ton. Small rounds realised 
£15 15s. Contrasted with the prices of six"months ago, 
to-day’s showed an advance in marked bars of £1 per ton, 
unmarked bars 10s., and tube strip £1 10s., the respective 
prices having then been :—Marked bars £14 and un- 
marked bars and tube strip £13 5s. to £13 10s. Puddled 
bars at the same time were £9 10s. How greatly current 
quotations have increased over July, 1915, may be 
calculated from the following which then prevailed :— 
Marked bars, £12; unmarked ditto, £11 10s.; North 
Staffordshire ‘‘ Crown” bars, £11 15s, to £12; hoops, 
£11 to £12; and tube strip, £11 10s. Thus it will be 
seen that best bars have gone up in the twelvemonth £3 
per ton, merchant bars £2 10s. to £3, tube strip £3 to 
£3 10s. per ton, and hoops as much as £6 5s. per ton! 


Galvanised Iron Prices Coming Down. 


The tendency of the galvanised corrugated sheet 
market just now is decidedly downwards. This is the 
result of the fall in spelter prices, and if the reduction in 
metal is continued it cannot but be that corrugated 
sheets will soon fall quotably. So far, however, the 
extreme dearness of steel sheet bars and billets is prevent- 
ing prices from falling. At to-day’s (Thursday’s) market 
in Birmingham’ good specifications weie accepted at 
£27 to £28 per.ton for 24 w.g. sheets f.o.b. Liverpool, 
and the old figure of £30 in makers’ mouths was less 
heard of than formerly. Plain black sheets remain at 
£18 to £18 10s. per ton, and painted sheets at £19 to £19 
10s. To-day’s rates for galvanised material are 40s. per 
ton dearer than at the beginning of the year, and on 
twelve months back the rise is £5 per ton. Plain sheets 
on the respective periods named are up 40s. to 50s., and 
as much as £6 10s. to £7 per ton. Six months ago the 
exact quotations were :—Galvanised sheets £25 to £27, 
and plain sheets £16; and in July, 1915, prices stood at : 
Galvanised £22 to £23 per ton f.o.b. Liverpool, and plain 
sheets no more than £11 10s. per ton delivered Birmingham 
or equal. 


The Steel Trade. 


Steelmasters are understood to be in receipt of 
an intimation from the Government that the existing 
schedule for steel prices is to continue in force for a 
further period of three months. This announcement 
would seem to dispose of any expectation of an advance 
in hematites over the same period. Manfactuured steel 
consumers amongst the “‘ controlled ”’ works have received 
the intelligence with profound satisfaction. Easier 
American prices for steel bars and billets, the outcome of 
much lower Transatlantic freights, are also welcomed. 
The reduction is not yet, however, anything like what 
buyers desire. American and native bars alike are 
coming into the Midlands now at £13 10s. to £14 delivered 
It is interesting that six months back the price of native 
billets was £12 10s. and open hearth sorts £12 10s. to £13 
10s. per ton, while just a year ago quotations on this 
market stood at £7 15s. to £8, and £8 to £8 5s. per ton 
respectively. In some rare cases Siemens-Martin material 
was quoted £9 per ton. American billets at the same date 
were fetching £7 12s. 6d., delivered Birmingham. . Manu- 
factured steel bars of local make are quoted this week 
£1810s. Atthe July quarterly meeting of 1915 large rolled 
bars were quoted £10 10s. to £11 10s., and small bars 
£12 per ton. 


The Engineering Trades. 


The engineering trades in the Birmingham 
district continue very busy. The big installations of new 
plant for munitions making have been mostly completed, 
but extensions are still being undertaken in many direc- 
tions. A certain extent of activity now developing has 
direct reference to after-war developments. It is reassur- 
ing to know that a large part of the immense plants which 
have been put in to meet the exigencies of the war will, 
by and by, be readily convertible to the industrial needs 
of the Birmingham district. Many of the metal working 
trades hereabouts will face the new international trade 
situation with resources of output immeasurably 
strengthened. This is entirely good news. In the 
machine tool trades makers still have recourse to overtime 
in certain departments. The pressure is hardly so marked, 
however, as formerly, and engineers requiring additional 
machines are less disposed than hitherto to place their 
orders without receiving some assurance of delivery 
within a reasonable period. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets are all in a very unsettled condition 
just now and a considerable difference of opinion exists 
as to the immediate future. Makers generally are con- 





fident that prices all round will be maintained, if not 
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advanced, but then it is a truism that makers and manu- 
facturers are by nature “ bulls’”’ and no matter what are 
the indications they never lose their belief in the con- 
tinuance of high prices. In ordinary times one would 
have no hesitation in asserting that the collapse in copper 
which is so startling a feature of the situation meant 
that the period of high prices in metals and iron was 
coming to an end; but of course these are not ordinary 
times and one cannot apply ordinary experience to them. 
Nevertheless the collapse may be an indication of what is 
to come in the iron and steel markets, and although I do 
not pretend to play the part of a Daniel and read the 
handwriting on the wall, nevertheless there is some 
mysterious handwriting if only it could be read. Certainly 
it may be assumed that things are not so secure in the 
American market with copper and spelter tumbling down, 
and if they are not secure there the influence of that 
insecurity will assuredly be felt soon on this side of the 
Atlantic. One cannot believe now that the American 
Government is about to spend many millions upon metals 
in the pursuit of that policy of preparation about which 
we have heard so much. 


Pig Iron. 


The market for foundry iron remains in a state 
of uncertainty, as no definite news has yet been received as 
to the prices for the present month. Some people think 
that because coke is 1s. 8d. dearer makers of pig iron will 
get permission to raise their prices correspondingly, 
perhaps by 2s. 6d. and perhaps by 5s. per ton. Others 
think that an arrangement will be made to put coke 
back again, so as to remove the excuse for high prices in 
the pig iron trade, and of course with such doubts it. is 
impossible to look for active business. A small hand-to- 
mouth trade is going on at about 89s. on trucks for Derby- 
shires, or in some cases 90s., equal to 94s. and 95s. delivered 
in Manchester, and North Staffordshire sells a little iron 
here at the maximum price of 92s. 6d. on trucks, but no 
foundry iron is offered from Lincolnshire. It is said 
that the permit system is to be applied to these local irons, 
so that a buyer will have to obtain the permission of the 
Ministry of Munitions before he can place an order; but 
whether the system is to be applied to iron already held 
by merchants or only to new business direct with the 
maker does not seem clear, A meeting of iron merchants 
interested in Cleveland iron is being held this week in 
Manchester to consider further the position and possibly to 
determine what fresh steps should be taken with a view 
to influencing the Ministry of Munitions. So far no 
satisfactory reply has been received to the several protests 
which have been made, and apparently not only have the 
terms of the certificate to be complied with, but the 
limitation of merchants’ profit to Is. per ton on common 
ironand Is. 3d. per ton on hematite is also to be enforced. 
It is a matter of common knowledge that a merchant’s 
business cannot be profitably carried on under these 
limits ; indeed, such a conclusion is a simple matter of 
arithmetic. Scotch foundry iron is quoted at the old 
price, viz., 126s. 6d. for Monkland, &c., and 128s. for 
Glengarnock, &c. 


Semi-steel. 


There is still some difficulty in buying billets 
here, but the nominal price remains at £10 7s. 6d. for 
English makes. Of course, the trouble is not with the 
price, but with the fact that there is not a sufficient 
supply. Efforts to obtain fresh supplies from America 
are, however, being made, and there is a tendency towards 
more reasonable prices for these foreign billets. 


Serap. 

There seems to be an arrest in the upward move- 
ment in old materials, although dealers have not yet 
put their prices down seriously, and perhaps are waiting 
to see what is going to happen in the pig iron market. 
That neither crude iron nor finished iron and steel prices 
have been advanced may, of course, be taken as a ‘‘ bear ”’ 
point, because almost everyone anticipated a change in 
the upward ‘direction on July Ist ; but whether prices will 
go down is another matter. Heavy wrought scrap was 
reduced 5s. last week, and is still selling to the forges at 
£6 5s.; but some dealers are holding out against the 
reduction and trying to get £6 10s. for good lots. Good 
machinery cast scrap is not selling very freely, and can 
be bought fairly easily at 100s., while common cast scrap 
is not worth more than 90s. The theory of dealers is 
that common cast scrap should fetch about the price of 
common pig iron, but it is not very often that this theory 
coincides with practice. Good heavy steel scrap is steady 
at about 106s. on trucks, but there is no market for steel 
turnings. 


Finished Iron and Steel. 


There is no change to note in the position of 
finished material. A great part, if not nearly the whole, 
of the business is done direct with the Government or 
controlled firms, and there is really little room for changes 
now. 


Metals. 


The slump in standard copper is serious enough, 
but so far it has not had its full effect upon consumers’ 
copper. Strong copper sheets, for instance, were quoted 
this week in Manchester at £148, or £20 down from the 
highest, while standard copper has dropped about £60 
per ton. Best select ingots were quoted at £125 and 
some electrolytic copper was offering at only a little more. 
Spelter, in small lots, is offered by merchants at £60, 
which is still a long way above the London wholesale 
English tin is quoted at £175 and English pig lead 


price. 
at £30. 
Barrow-In-FurneEss, Thursday. 
Hematites. 


There is a particularly strong demand fop hematite 
pigiron. This, of course, has been the case for some time 
past, but users are pressing for heavier deliveries, and 
although recently furnaces were put into operation in 
North Lancashire and Cumberland, smelters cannot yet 
cope with the demand. It is hoped further to lift the 
make in the immediate future, and preparations with 





that end in view are well in hand. There are now 28 
furnaces in blast, and the whole of the iron is going into 
prompt use. At Barrow and at Workington steel makers 
want big deliveries, and the metal is going direct from the 
furnaces to the steel converters. Prices are steady at the 
maximum rates, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton net f.o.t., and special brands are 
at 140s. per ton. For warrant iron the quotation remains 
still at 115s. per ton net cash, but business is slack and the 
stores have almost reached vanishing point. No charcoal 
blast iron is being made at present. 


Iron Ore. 


All through the district there is marked activity 
at the iron ore mines. More men have recently been 
started—released from munition work proper—but many 
more are required to enable raisers to meet the heavy 
demands of makers of iron. Prices are steady, with good 
average qualities of native ore at 21s. to 30s. per ton, 
and best grade ores are at the top price of 38s. per ton. 
For Spanish and Algerian ores there is a brisk demand, 
and the old rate of 36s. per ton delivered is still quoted. 


Steel. 


There is a very busy state of affairs in the steel 
trade at both West Coast centres, Barrow and Workington. 
This briskness is practically all confined to the turning 
out of munitions of war, and ordinary users of steel are 
well in the background, for the mills laid down for rails, 
&c., are rolling billets, &c., for munitions. The plate 
mills at Barrow are still doing nothing. There is no 
sufficient labour available to start them, notwithstanding 
that the demand for plates on local account is pretty 
heavy. Billets represent a good trade at £12 per ton. 
Other steel sorts are quoted as follows, although business 
is at a standstill at present :—Heavy rails, £10 17s. 6d. 
to £11 10s.; light rails, £12 to £12 10s.; heavy tram rails, 
£12 5s.; ship plates, £11 10s.; boiler plates, £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades are as busy as they can be, and a good 
output is being made of many sorts of war material. 


Fuel. 


For coal there is a full demand at 24s. 6d. per 
ton delivered for good steam sorts, and house coal is at 
22s. 6d. to 36s. 8d. per ton delivered. East Coast coke is 
in bigger demand at 33s. to 35s. 6d. per ton, with Lancashire’ 
cokes at 3ls. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


There is little new to record in connection with 
the Cleveland pig iron trade. There is considerable 
inquiry for forward delivery, but makers are not inclined 
to commit themselves very far ahead, as this may be 
prejudicial to distribution later. Home consumers are 
getting good deliveries, and are for the most part well 
bought over the next two or three months. Limited 
quantities are being allowed through to Scotland in order 
that arrangements in Scottish foundries shall not be 
dislocated. One object of the recent embargo in this 
direction is to make the various iron-producing districts 
more self-dependent and thus avoid unnecessary con- 
gestion on the railways. Indirectly, the effect will be to 
facilitate exports from Cleveland, which is most con- 
veniently situated for the purpose. The maximum price 
to home consumers for No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge is 87s. 6d., with a premium of 4s. in the No. 1 
quality. The export position shows little change, but 
the Control Committee is making every effort to facilitate 
shipments. A few more licences are being issued for the 
Allies, and rmits are generally obtainable where 
merchants have freights and iron in hand. The quo- 
tation for export for No. 3 Cleveland stands around 97s. ; 
No. 1 is 102s. 6d.; No. 4 foundry, 96s. 6d.; and No. 4 
forge, 95s. 6d. 


Hematite Pig Iron. 


Considerable activity still characterises the East 
Coast hematite pig iron trade. There is a continuously 
heavy demand, and the output is being carefully allocated 
according to the respective urgency of requirements. 
In the home trade consumers are receiving their quantities 
with fair regularity. Mixed numbers stand at 122s. 6d. 
for home consumption, and for shipment to France, 
whilst for general export up to 140s. is named. 


Iron-making Materials. 


The position of the foreign ore trade has been 
seriously disturbed this week by a strike which has 
broken out at Bilbao. On Monday the sellers’ quotation 
for best Rubio to controlled consumers had stiffened to 38s. 
on the 17s. official freight basis, but this is now a purely 
nominal quotation. Sellers, in existing conditions, are 
not now prepared to quote either for best Bilbao or for 
outside orders, and business for the time being is held 
up. The coke position is unaltered. Good medium 
furnace kinds are 28s. at the ovens and up to 30s. 6d. 
at the ovens is quoted for quantities low in phosphorus. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
pressure of Government work is such that commerical 
work, other than specially arranged orders for the ship- 
yards, is quite out of the question. The output of steel, 
although on a record scale, is not equal to the present 
wants of users. Permits for exports, other than ship- 
ments to the Allies, are difficult to obtain, and all the 
export trade is practically held.up. The maximum prices 
of steel plates, angles and joists, and of iron bars will 
continue to be in force during the quarter ending September 
30th. The following are the principal market quo- 
tations ;—Common iron bars, £14 17s. 6d.; best bars, 





£15 7s. 6d. ; double best bars, £15 15s. ; treble best bars, 
£16 2s. 6d.; packing iron, £10; packing iron, tapered, 
£11 15s.; iron ship angles, £13 15s.; iron ship rivets, 
£17 to £18; steel bars, basic, £13; steel bars, Siemens, 
£13; steel hoops, £15; steel ship plates, £14 5s.; steel 
ship angles, £11 2s. 6d. ; steel boiler plates, £12 10s. ; steel 
ship rivets, £18 to £19; steel sheets, singles, £18 10s: ; 
steel sheets, doubles, £18 15s.; steel strip, £17; steel 
joists, £11 2s. 6d.; steel hoops, £16; heavy sections of 
steel rails, £11 5s.; steel railway sleepers, £12—all less 
24 per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


The Coal Trade. 


The coal trade presents little change, the feeling 
on the market being one of dulness and quietness. Very 
little export business has been transacted. The collieries, 
however, have not been much inconvenienced thereby. 
The Government requisitions have continued very heavy, 
while the requirements of the home trade have been very 
extensive, so that the coal producers have been able to 
proceed more or less smoothly and the prices have not 
been subjected to any noticeable fluctuations. The 
Limitation Scheme Committee has not as yet been able 
to apportion any very large quantities of coal to France, 
neither coal or tonnage being offered in anything like 
sufficient quantities to meet the requirements of the 
French market. It is understood that more tonnage 
is now on offer, and with the general fall in freights which 
is apparently now in progress, it is hoped that the situation 
in that respect will ease. One feature which has had a 
steadying influence has been the large inquiry from Spain 
for coking fuel, which has tended to strengthen the Durham 
section of the market in the gas and coking branches of 
the trade. Northumberland coals are quietly steady. 
The quotations all reveal little or no change. Best steams 
and Tyne primes are about on the same level as last week, 
though the quantities available are not large. The 
seconds of both classes are rather weaker and uncertain, 
being subject to bargaining. Smalls are fairly sustained, 
while unscreened steams for bunkers have improved a 
little. North Northumberlands, both large and small, 
are still off the market, and remain unquotable. The 
Durham section is, on the whole, fairly satisfactory, the 
demand for home manufacturing p and also for 
the munitions department is large and helps to sustain 
the market. Best steams are quiet. Gas coals, both 
bests and seconds, are now fairly satisfactory, coking 
coals have a good market, while bunkers are more active 
and quotations have hardened a little. The coke marke, 
both for the foundries and gas-house sorts is strong, the 
demand being good and regular. Quotations are as 
follows :—Best Blyth steams, 50s. ; second Blyth steams, 
45s. to 47s. 6d.; best smalls, 30s.; unscreened, 32s. 6d. 
to 35s.; households, 50s.; bunkers, 35s.; Tyne prime 
steams, 50s.; Tyne second steams, 45s.to 47s. 6d. ; 
special Tyne smalls, 30s.; ordinary smalls, 27s. 6d. 
Durhams :—Best gas, 36s.; second gas, 34s..to 35s. ; 
special Wear gas, 37s. 6d. ; smithy, 35s. to 36s. ; ordinary 
unscreened bunkers, 33s. to 34s.; best bunkers, 35s. ; 
superiors, 38s. to 39s.; coking unscreened, 34s. to 35s. ; 
coking smalls, 33s. to 34s.; foundry coke, 42s. 6d. to 
47s. 6d. ; furnace coke, 42s. 6d. ; gas coke, 30s. to 32s. 6d. 


Shipbuilding and Engineering. 


The fullest activity continues in the shipbuilding 
and engineering trades, and employers are still complaining 
that they cannot get sufficient men to do their work. 
Most of the graving docks are filled with vessels in various 
stages of repair and undergoing overhaul. At times 
it is no easy matter to find accommodation for vessels 
requiring attention. 


Blast-furnacemen’s Wages. 


Another substantial advance has been conceded 
to blast-furnacemen in the North-East district. The 
ascertainment issued by the Cleveland Ironmasters’ 
Association for the past quarter certified the average 
net selling price of No. 3 Cleveland pig iron to have been 
8ls. 5.96d. per ton, as compared with 72s. 11.28d. for 
the previous quarter. There was thus an advance in 
price of 8s. 6.68d. per ton in the second quarter of 1915. 
According to the sliding scale arrangement this carries 
an advance of 10.75 per cent., which will raise the wages 
from 51 per cent. to 61.75d. per cent. above the standard, 


Record Wages for Miners. 


Record wages will be paid during the next three 
months to the ironstone miners of Cleveland and the 
quarrymen whose remuneration is governed by the settle- 
ments arranged between the Cleveland Mineowners’ 
Association and the Cleveland miners’ representatives. 
At a conference on Monday it was decided that the men 
should receive an advance for the next three months of 
11} per cent., or 1 per cent. more than the blast-furnace- 
men received under the ascertainment. Thus the wages have 
been raised to 71.75 per cent. above the standard, the 
highest in the history of the trade. At the outbreak of 
war the wages of the Cleveland miners were 3] per cent. 
above the standard, so that during the past twenty months 
advances to the extent of over 40 per cent. have been 
granted. 








SHEFFIELD. 
(From our own Correspondent.) 


June’s Labour Record. : 


A tocaL officer, Col. Charles Clifford, who is 
very keenly interested in Sheffield’s industries, and has 
been twice mentioned in dispatches for his services in 
France, has written home to the effect that Sheffield 
workers have done splendidly and have been an example 
to the whole country. The commendation is thoroughly 
deserved by the large majority of those employed on 
munitions and other things required in connection with 
the war: but there is a fly in the ointment. The trouble- 
some minority is not improving. The offenders seem to 
have no sense of shame, let alone of patriotism. No 
appeal touches them. The knowledge that the great 
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advance inevitably increases the demand for munitions 
leaves them unmoved. The total number of hours lost 
in June was the largest in Sheffield since the war began. 
Between them 341 men and youths threw away 33,492 
hours, com with 227 cases and 25,523 hours in the 
previous month. But of all the cases tried by the Muni- 
tions Tribunal during June, most significance attaches to 
the applications for leaving certificates. These were 
rather fewer than in May, but included six in which, as 
Sir William Clegg, the chairman, remarks, men ‘had 
thought it their duty in the present crisis to remain out 
of work six weeks to enable them to get certificates.” 
Whatever advantages may accrue to the six weeks’ arrange- 
ment this surely is a weakness, that certain men— probably 
highly skilled men—should be assisted to waste, not a 
few hours here and there, like the ordinary slacker, but 
six whole weeks on end in order to get their own way in 
a matter that is quite unimportant in the face of great 
national needs. It appears to be a point worth re-con- 
sideration at some very early date by the Munitions 
Committee. The total number of cases heard in the 
month was 663, an increase of 143 on that for May, and 
far in excess of the previous highest number. 


Glass Technology. 


A NEW glass works is to be commenced at Work- 
sop, and preparations for its construction, close to the 
Great Central Railway, are being pushed on with. This 
fact reminds me that on the occasion of degree day at 
the Sheffield University, the Vice-Chancellor, Dr. H. 
A. L. Fisher, moved the acceptance of the ordinances 
relating to a diploma in glass technology. The reso- 
lution, which was seconded by Professor Ripper and 
carried, proposed to establish a diploma in_ glass 
technology founded upon a very wide examination, 
to include chemistry, glass technology, physics, and 
advanced mathematics. This step brings to fruition 
an enterprise commenced a very long time ago by 
Dr. Turner, acting on behalf of the University, and adds 
to the latter a department which is destined, I think, to 
be of considerable importance in Yorkshire, if not to the 
country. More than half the workers in the glass-making 
industry are employed in Yorkshire, and the largest of 
the works are in South Yorkshire. The importance of 
laboratory glass to any great steel centre needs no explana- 
tion; yet prior to the war every bit of it was imported 
from Germany and Austria. Now practically every kind 
of laboratory glass, including graduated ware, which is 
the most difficult to manufacture, is being produced 
within a few miles of Sheffield University, and the desire 
is to develop the industry so that Jena glass need never 
be considered again as an accessory of steel works labora- 
tories. When the University re-opens in October, day 
and evening students in glass technology will be received, 
and special instruction will be given in the South York- 
shire districts in the making of chemical glass. Dr. 
Turner has already established at the University four 
small pot furnaces and two annealing ovens, with a large 
motor and two blowers, but it is anticipated that a glass 
house will be erected where experimental melts on a large 
scale may be carried out. Steel firms here tell me the 
British-made laboratory glass is proving satisfactory. 


Sewage Disposal Works. 


Since my previous letter a conference of sewage 
disposal works managers has been held here, and the mem- 
bers, who came from all parts of the country, took advan- 
tage of the occasion to inspect some experiments in 
sewage purification now being carried out at Wincobank 
by the Sheffield Corporation, which has spent about 
£350,000 on its sewage disposal works. The experiments 
are connected with the activated sludge process, in which, 
as our readers know, purification is effected by aeration. 
In the Sheffield experiments aeration is assisted by means 
of an agitator, instead of by blowing the air into the 
mixture. Dr. Sidney Barwise, Medical Officer of Health 
to the Derbyshire County Council, who is president of the 
Associatior of Managers of Sewage Disposal Works, 
describing the experiments conducted by Mr. John 
Haworth, manager ‘and chemist of the Sheffield works, 
said Mr. Haworth was agitating the sewage by a mechani- 
cal agitator, consisting of three screw propellers driven 
off one shaft. He had found that to saturate the sewage 
with oxygen it was only necessary to use this aerator 
for two minutes every half-hour. These investigations 
at Sheffield, added Dr. Barwise, opened up a new field 
of thought and went a long way towards making the 
new process a business proposition. On the subject of 
fine-grade filters, Mr. W. H. Makepeace, sewage engineer 
to the Stoke-on-Trent Corporation, expressed a preference 
for those filters over coarse filters, if it was reasonably 
possible to obtain a good tank effluent, on the ground 
that the purification was likely to be more thorough. 
Time, he contended, had proved that that type of bed would 
stand much more abuse and last longer than was at one 
period anticipated. 


**By Means of British Brains.” 


This has been a notable week in Sheffield for, 
as I intimated in my previous letter, the city has been 
entertaining for a day or two Princess Victoria Helena 
and a distinguished delegation of the Empire Parliamen- 
tary Association. Her Highness, who brought a brief, 
cheery message from the King, came to inspect the muni- 
tions canteens, and had a very cordial reception. From 
the aspect of trade after the war the presence of the 
oversea visitors had deep significance. The party in- 
cluded no fewer than forty statesmen and senators from 
Canada, Australia, South Africa, New Zealand, and New- 
foundland, and to meet them was a large company of 
leading citizens and guests. After breakfast at the 
Town Hall, on Tuesday, the delegates went the round 
of some of the principal steel works, and at Hadfields 
Limited luncheon was provided. Several very telling 
speeches were delivered, of which that of Sir Robert 
Hadfield was one of the most striking. In the course of 
his remarks Sir Robert explained that whilst before the 
war they did a large quantity of work for the Admiralty, 
for half a dozen years before hostilities broke out they had 
not @ single order from the War-office. Now, however, 


the firm’s commercial output, instead of being 90 per cent. 
of the total, was merely 10 per cent., 


which was a big 





indication of the growth of armament output. Their 
works, added Sir Robert, now cover 100 acres, and the total 
roll call is nearly 15,000 workpeople, including 500 women. 
It had often been said that they owed much to German 
science, but he could truly quote the saying of a well- 
known authority: ‘* All you have seen here to-day has 
been done by means of British brains and applied British 
science.”’ We had little to thank the foreigner for in the 
scientific laboratory, unless it was a little to France, and 
no firm in the country made more use of science and its 
application than Hadfields did. ‘There was an idea that 
Germany supplied more technical aid, but that did not 
hold good with regard to most of Sheffield’s work. In 
the past Germany had even copied, and every German 
armour-piercing shell fired in this war had been fitted with 
a British armour-piercing cap. The Germans had found out 
how the cap was made through our patent specification 
revealing the details. The research work carried out at Had- 
field’s Hecla works set an exampleeven to Germany. If there 
had been any deficiency in the past with regard to scientific 
development in this country, it had been largely due to 
a want of appreciation by the State. Sir Robert, who is, 
of course, himself a very distinguished chemist, advocated 
giving science a dominant place in education, its encour- 
agement by the State, the grappling with the question of 
bounty-fed competition, and the tackling of railway 
rates, the remedy for the last-named problem being, in 
his opinion, the State ownership of railways. The dele- 
gates left in the evening for Newcastle. 


Round the Works. 


In referring last week to the new Greaves-Etchells 
high-speed steel-melting electric furnace installed at the 
Acton works of Spear and Jackson, I inadvertently des- 
cribed it as of five-eighths ewt. capacity. It should have 
read five to eight cwt. capacity. This little furnace is 
attracting a great deal of interest, and may lead to dis- 
tinctly good results. By a curious misprint, too, the 
Trade Commission, which the Association of Chambers 
of Commerce is strongly supporting, was mis-named. 
It is the Canadian Trade Commission, and a great deal in 
the way of reciprocal commerce is expected to result 
from its labours.- New oversea business includes tools 
for Buenos Aires, Genoa, Le Havre, Milan, Winnebah, 
Calcutta, Madras, Santos, Valparaiso,: Canada, Manilla 
and Sydney; steel for Pacasmayu (Peru), Victoria, 
Calcutta, Bilbao, Buenos Aires, Durban, Madras, Shanghai, 
and Bombay; cutlery for New York and St. John; files 
for Rangoon, Calcutta and Pacasmayu; machetes for 
Cape Palmas and Bassa (Liberia); saws for Bilbao and 
Bahia; and knives for Algiers. This aspect of Sheffield 
trade is still one with a good deal of cheerfulness about it, 
though the shackles which the Government is having to 
place upon certain steel exports is tending to make the 
position more and more difficult for the manufacturer 
with oversea customers. As previously explained, these 
limitations are already being felt pretty severely, though, 
so far, the margin for this class of trade is still fairly 
broad compared with what one might have anticipated, 
Further important works extensions are proceeding on 
all hands, and it is quite evident that many of the new 
buildings and plant are destined to play an imporatnt 
part in the extended markets which will be ours for the 
keeping after the war. 


Iron, Steel, and Coal. 


Now that the Ministry of Munitions’ new maxima 
list is available, it is seen that the hopes of those makers 
who were looking for a revision upward are disappointed. 
Most people had abandoned that view for some time, 
however, so that the fact that practically no price changes 
are made was a point already discounted. Consumers 
find in it confirmation of their own views that makers’ 
margins were already sufficiently wide and the present 
list is to run not for a specified time, as in the case of the 
April list, but until further notice. East Coast hematite 
mixed numbers therefore remain, for Sheffield delivery, 
at £6 8s. 6d., and special makes from £6 13s. 6d. to £7 6s. 
net, and West Coast at £6 15s. 6d. for Bessemer mixed 
numbers, and special qualities from £7 3s. 6d. to £7 8s. 
Derbyshire and Lincolnshire foundry is 87s. 6d. and 
Lincolnshire basic 87s. 6d. net at makers’ works, and forge 
is 2s. 6d. less than that, but 1} per cent. above all these pig 
iron prices may be added in the case of sales by persons 
other than the makers. There is a point of interest in 
the matter of steel scrap. There had been many rumours 
as to what the Government intended to do in the way of 
maxima for heavy steel scrap and borings, and for the 
former the figure had been placed variously at £5, £5 5s., 
and £5 10s. The last-named has proved to be correct, 
and £2 15s. for turnings, which, by the way, happen to be 
a drug on the market at the moment. The fact that the 
steel scrap is to be delivered at the figure named may 
create a difficulty, for whilst £5 10s. has been obtained 
easily locally, there has been a matter of about 10s. to be 
added for carriage. The steam fuel market keeps very 
strong, with practically nothing of any kind on the open 
market. Slacks are active but hard to get. South 
Yorkshire best steam hards quote 18s. to 18s. 6d., Derby- 
shire 17s. to 17s. 6d., and seconds and cobbles 16s. 6d. to 
17s. Coke is fixed at 25s. 8d. per ton on rail at ovens, 








SCOTLAND. 
(From our own Correspondent.) 


Continued Activity. 


THERE is no change in the industrial situation in 
Scotland. The ceaseless activity which has characterised 
the steel, iron and allied trades since the outbreak of 
hostilities is fully maintained. The unlimited demand 
for all kinds of material necessary for the prosecution of 
the war is causing the exclusion of practically all ordinary 
mercantile work both on home and export account. Raw 
materials are scarcer and supplies are being conserved 
for Government work which is, of course, of first impor- 
tance at present. Consequently, values are unusually 
firm, and this is another factor against the conduct of 
private business. From the producers’ point of view, 
however, the position is satisfactory. Work which is 





being held up in the meantime will be very acceptable 
when the huge output of munitions is no longer a necessity. 


Wages. 

Following upon the ascertainment of the latest 
prices obtained by the Scottish coalmasters from their 
sales of coal, the National Union of Scottish Mineworkers 
has forwarded a request for a meeting of the Scottish 
Coal Trade Conciliation Board, and making a claim for 
an increase of 25 per cent. upon the 1888 basis of wages, 
equal to Is. per day. The claim is made on behalf of the 
whole of the miners in the eight colliery counties of Scot- 
land, The present wage is 9s. 6d. per shift, and only came 
into operation a month ago, when Lord Strathclyde, as 
arbiter, awarded an increase of 6d. per day. Sir Thomas 
Munro, acting as arbiter between the Scottish Tube 
Company and the Steel and Iron Workers’ Society, has 
awarded 3s. per week to workmen in the Clydesdale Tube 
works, Rutherglen, and Is. 6d. per week to lads under 
18 years of age. These advances are to be regarded as 
war wages. A claim by the Scottish Union of Dock 
Labourers for an advance of 2d. per hour, made on behalf 
of the men employed at Glasgow Harbour, has been refused 
by the Glasgow Shipowners’ Association. The men’s 
representatives were informed, however, that they could 
refer the matter to the Board of Trade for arbitration. 


Pig Iron. 


Business in the Scotch pig iron trade continues 
very active. Makers are delivering more than they are 
producing, and stocks are being heavily drawn upon. 
Hematite is the chief feature, large quantities being 
consumed at local works. Ordinary qualities are scarce 
and prices are tending higher. The export department 
is very much curtailed owing to licensing restrictions. 
The pig iron warrant market is still suspended. Total 
stocks now amount to 30,203 tons compared with 116,098 
tons at the end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
as deliows :—Monkland and Carnbroe are quoted f.a.s. at 


Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.: No. 3, 120s.; Clyde, Summerlee, Calder, and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
13ls. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 


No. 3, 125s.; Eglinton, at Ardrossan or Troon, 


No. 1, 130s.; 
126s. 6d.; Nos. 3, 


and Dalmellington, at Ayr, Nos. 1, 


121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton. 
Finished Iron and Steel. 
Steel makers are as busy as ever. Works are 


actively employed, and great pressure exists for delivery 
of steel, particularly shell bars on Government account. 
Practically the entire output is taken up with Government 
work. The export d*:.and continues satisfactory, espe- 
cially for shipment to France, notwithstanding the difli- 
culties in obtaining shipping licences. Home prices being 
officially fixed remain at £11 10s. per ton for plates, and 
£11 2s. 6d. for angles. For export ship plates are quoted 
£14 15s. to £15, and angles £14 per ton, f.o.b. Glasgow. 
There is no change in the black sheet trade. A good 
business is being done for export to France, but makers 
are chiefly engaged on work for the British Government. 
The quotation for 7 to 11 b.g. is about £18 10s. per ton, 
Glasgow delivery. Galvanised sheets are still quiet in 
spite of the drop in spelter. Malleable iron makers are 
extremely busy both in their iron and steel departments, 
and have more orders on hand than they can conveniently 
tackle, and deliveries are falling behind. ‘‘ Crown” 
quality iron bars are quoted £14 12s. 6d., less 5 per cent. 
for home delivery, and £14 2s. 6d. to £14 5s. per ton net 
for export, while mild steel bars are about £17 per ton. 
In the various departments of the steel and iron trades 
business is naturally chiefly confined to home require- 
ments, but the amount of export tonnage passing through 
is good considering present circumstances: Inquiries 
are plentiful, and if it were not for the licensing restric- 
tions and the difficulty in securing tonnage, the export 
returns would be largely increased. 


Coal. 

Very little change is reported in the position of 
the Scotch coal trade on the week. Business in the West 
of Scotland is still quiet. Sales are practically confined 
to coals for home consumption. Export inquiries are 
only moderate, especially from Italy, where buyers are 
evidently still of the opinion that that market will sooner 
or later be included in the limitation of prices scheme. 
Neutral markets, however, are steadier. Best ells and 
splints are fairly firm, but navigations and steams are 
easier. A comparatively good business is being done in 
the Fifeshire district, but second-hand sellers are securing 
a large portion of this at considerably easier rates than the 
collieries are quoting. Smalls in this district are fairly 
plentiful, but very few licences are being issued. Collieries 
in the Lothians have booked a good quantity of business 
for this month. Supplies are plentiful, however, and 
prices as a rule can be arranged. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 218,161 tons, compared with 220,045 in the preceding 
week, and 246,284 tons in the corresponding week of last 
year. Ell coals are quoted f.o.b. at Glasgow, 27s. to 30s.; 
splints, 33s. to 42s. 6d.; navigations, 37s. to 38s.; steams, 
25s. to 28s.; treble nuts, 23s.; doubles, 22s.; singles, 21s.; 
best screened navigations, f.o.b. at Methil or Burntisland, 
45s. to 50s.; first-class steams, 40s. to 45s.; best screened 
steam coal, f.o.b. at Leith, 37s. 6d. to 40s. per ton. 


Colliery Strike Ended. 


The strike at Messrs. Addie and Sons, Viewpark 
Colliery, Uddingston, which has lasted for the past five 
weeks, is now at an end, and it is expected that the dispute 
at the Rosehall Colliery belonging to the same firm will 
also be immediately settled. Consequently, the threat- 
ened strike of all the miners in Lanarkshire has been 
averted, in the meantime at any rate. 


Colliery Doctors’ Fees. 
It has been stated that at a conference between 
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representatives of the Scottish miners and colliery doctors, 
the doctors intimated that they desired 100 per cent. 
increase in the medical fees for dependents of insured 
persons, and that present contracts would cease on July 
31st. The miners’ executive decided to reject the proposal. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
The Coal Trade. 


In the absence of any new feature in the coal 
trade in general, interest has during the past week been 
focussed on the absorption, or more strictly speaking the 
acquisition, of a controlling interest in the well-known 
firm of D. Davis and Sons, Limited, by Lord Rhondda, 
the Consolidated Cambrian Limited and Mr. A. Mitchelson. 
The purchasers secured the ordinary shares of Mr. F. L. 
Davis, the chairman of the company, and the other direc- 
tors who retired, at the price of 47s. 6d. per £1 share, 
the condition being that the other shareholders in D. 
Davis and Sons, Limited, have the option of selling their 
shares to the buyers at the same price. The selling of 
D. Davis and Sons’ output will be in the hands of Messrs. 
Thomas and Janey, who act as sales agents for the Cam- 
brian Collieries, so that a uniform policy will be adopted. 
It is not at all improbable that other developments will 
take place and that Lord Rhondda will at a later date 
take steps to bring the numerous undertakings in which 
he is interested into still closer relationship, if other colliery 
undertakings are not absorbed. There has been a good 
deal of speculation in coal circles as to what is to be the 
end of this combining of interests. It has even been 
hinted as not by any means improbable that the action 
now being taken is but the preliminary to full Government 
control, and it is pointed out that in the event of nation- 
alization the Government would find it easier to achieve 
this object with undertakings combined than with having 
to deal with numerous separate concerns. Coal exporters 
view the tendency for collieries to become more and more 
under single control with anything but favour. It means 
the elimination of competition for business, inasmuch 
as the grouping of interests means power to fix the price 
for coals. Labour leaders look on the tendency to estab- 
lish something in the nature of trusts with no more favour 
than the middleman who buys coal and has to find a 
market for it. The matter has been referred to a general 
meeting of the miners, whose leaders emphasise the 
necessity for trade unions to organise and combine, 
as otherwise the trusts might take them in detail and 
defeat them. One sequel to the acquisition of D. Davis 
and Sons, Limited, by Lord Rhondda, is that Mr. F. L. 
Davis, the chairman of D. Davis and Sons, Limited, 
has resigned the chairmanship of the coal-owners’ side of 
the South Wales Conciliation Board, a position which he 
has held since May, 1904. 


Foreign Coal Exports, 


There was a material improvement in foreign 
coal exports from South Wales last week. The total of 
410,277 tons compared with 321,436 tons in the previous 
week, and 340,797 tons in the corresponding period of 
1915. About 88 per cent. of the shipments went to Allied 
countries. Cardiff shipped 231,833 tons, which was 
58,000 tons odd better than a year ago, 20,457 tons going 
to Rouen, 18,391 tons to Marseilles, and 18,581 tons to 
Messina. Newport despatched 72,726 tons, which marked 
a rise of 19,168 tons. Rouen received 9857 tons, Genoa 
14,799 tons and Marseilles 8242 tons. Swansea's total 
of 60,727 tons was just on the right side, being 79 tons 
higher than twelve months ago. Rouen again took the 
largest quantity, viz., 8028 tons, Dieppe being next with 
5067 tons. Port Talbot was the only port to show a 
decrease, this amounting to 7879 tons on a total of 44,991 
tons. Shipments to St. Nazaire were 8612 tons, this being 
the largest quantity for any individual port. 


Steel Workers’ Wages. 


The wages question between the iron and steel 
workers of South Wales and Monmouthshire and their 
employers is to be referred to an independent chairman, 
in accordance with the scheme proposed by Sir George 
Askwith and the Committee on Production. At a meeting 
of the Wages Board on Saturday last, the audit for the 
three months ended May 3lst last, showed that under 
the old scale the men would, having regard to the increased 
prices obtainable for tin bars and steel rails, be entitled 
to an advance of 24} per cent. The employers offered 
a 10 per cent. increase, but the men’s representatives 
declined to accept it, and the matter therefore is to be 
referred to an independent chairman. 


Current Business. 


Day to day operations have shown a dwindling 
tendency, until at the present time stagnation exists. 
There is a fair amount of tonnage to hand, equal to imme- 
diate requirements, but there is no business passing, and 
values are weakening. Exporters are not taking on 
fresh obligations, and are not likely to until they know 
where they stand in regard to the limitation of coal prices, 
not only for supplies for France, but the extension of the 
scheme to Italy. The market at the moment is a middle- 
men’s market. Colliery salesmen are not discounting 
recent quotations to any extent, but middlemen with 
coals on contract are cutting prices in their desire to 
find a sale and thus be able to secure their stems and 
make a respectable profit on their contract figures. There 
is certainly more coal being offered than for months past, 
and even ordinary second Admiralty large is offered, 
which indicates that the Admiralty authorities are not 
so active, if they can release the coal. The only inquiry 
of any amount in the market is for supplies for France 
at the limitation rates, but when an exporter asks for 
coal on this basis, colliery owners generally reply that 
their stems are full, but if the business is for a neutral 
destination, in which case there is no limitation in price, 
then the colliery salesman is more often than not able to 
find the coal. Last week-end there was quite a sudden 
desire on the part of representatives of coal-owners to 
sell, the reason generally attributed for this being that the 





District Coal and Coke Supplies Committee had sent out 
forms which coal-owners are asked to fill up showing the 
estimated production, what they supply to the Admiralty 
authorities, what other commitments they have, and 
how much coal they have available. These forms are to 
be filled up and returned every week to assist the Com- 
mittee in arriving at the question of how coals can be 
allocated for supplying France. With coals being offered 
so much more freely and so little buying going on, values 
are difficult to arrive at, but ordinary second Admiralties 
and large stems are not regarded as worth more than 
47s. 6d. to 50s., while drys are almost entirely lacking 
in demand and are quoted about 45s. to 47s. for the best, 
with ordinary qualities 42s. to 44s., and even as low as 
40s. for inferior sorts. Monmouthshires have given way 
and best Black Veins arenomore than 47s. to 48s., Western 
Valleys 46s. to 47s., with Eastern Valleys on the same 
mark, and ordinary Eastern Valleys about 42s. to 44s. 
Bituminous coals are relatively better than other large 
descriptions, there being more demand for them. No. 2 
Rhondda large are still about 37s. to 38s. Washed nuts 
and peas are quite nominal, there being no business except 
at limitation prices, while smalls remain steady on the 
basis of 29s. to 30s. for best bunkers, and up to 25s. for 
best cargo sorts. Patent fuel still stands about 55s. to 
60s., but no sales are effected, makers being full up. 
Pitwood has been variable, but is now steadier at 40s. to 
42s. Although nothing is as yet settled regarding mini- 
mum pitwood freight rates it is understood that the basis 
upon which they are being considered is Bordeaux to 
Bristol Channel 16s. 6d., Bayonne 18s. summer and 19s. 
winter, Oporto 18s. 6d. summer and 19s. 6d. winter, and 
Lisbon 17s. 


LATER. 


The large coal market continues to show a weaker 
tendency for early shipment. How long this will be the 
case it is impossible to say, as the position is entirely 
governed by the Admiralty authorities’ requirements. 
Many collieries have more coal on their hands, but colliery 
salesmen rather than reduce recent prices to any material 
extent are urging their contractors to take out their 
month’s quantities. As, however, there is next to no 
demand on the market outside of France, middlemen 
have great difficulty in finding prompt orders, and are 
discounting current figures by several shillings in order 
to induce buyers to come on. Almost any large coal, 
with the exception of the superior Admiralties, is now 
obtainable, and middlemen will accept 42s. 6d. to 45s. 
for ordinary second Admiralties, which a day or two ago 
could not be secured at 50s. Similar reductions are being 
made indirectly in the case of Monmouthshires, but 
actual values are very difficult to determine as so much 
depends upon the individual position of collieries, and 
how they are placed for prompt orders. Bituminous 
coals are steady, and smalls keep up well, though best 
bunkers are scarcely worth 30s. and are nearer 29s. 
With regard to coals for France, the local committee 
carrying out the scheme has been empowered to give 
approval to applications for licences for France for July 
shipment without waiting for authorisation from Paris. 
Applications, after being submitted to the local committee, 
will as heretofore have to go on to the War Trade Depart- 
ment, but it is expected that time will be saved by not 
having to wait for authority from the Bureau de Charbons, 
Paris. Patent fuel and pitwood are unchanged. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 47s. 6d. to 50s.; ordi- 
naries, 47s. 6d. to 50s.; best drys, 45s. to 47s.; ordinary 
drys, 42s. to 44s.; best bunker smalls, 29s. to 30s.; best 
ordinaries, 27s. to 28s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 22s.; best Monmouthshire Black Vein large, 47s. 
to 48s.; ordinary Western Valleys, 46s. to 47s.; best 
Eastern Valleys, 46s. to 47s.; seconds Eastern Valleys, 
42s. to 45s. Bituminous coal: Best households, 23s. to 
24s.; good households, 22s. to 23s.; No. 3 Rhondda large, 
45s. to 46s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 
37s. to 38s.; through, 32s. to 33s.; smalls, 25s. to 26s.; 
patent fuel, 55s. to 60s. Coke: Special foundry, 62s. 6d. 
to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 40s. to 42s. 


Newport. 
Tonnage supplies have slightly improved, but 
despite this fact the market has felt no benefit. The 
absence of business is causing values to decline, and the 


‘tone generally is easy, except in the case of smalls, which 


about hold theirown. Approximate prices :—Steam coal : 
Best Newport Black Vein large, 47s. to 48s.; Western 
Valleys, 46s. to 47s.; Eastern Valleys, 46s. to 47s.; other 
sorts, 42s. to 44s.; best smalls, 26s. to 28s.; seconds, 23s. 
to 24s. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s.; patent fue!, 50s. to 55s. Pitwood, 
ex ship, 40s. to 42s. 


Swansea. 


The market in anthracite coals shows practically 
no movement. Values are steady, though transactions 
have not been numerous. Large anthracite coals maintain 
recent figures, and machine-made descriptions only steady. 
Rubbly culm and duff have been in fairdemand. Approxi- 
mate values :— Anthracite: Best malting large, 30s. 6d. 
to 32s.; second malting large, 27s. 6d. to 29s.; Big Vein 
large, 26s. 6d. to 28s. 6d.; Red Vein large, 25s. to 27s.; 
machine-made cobbles, 35s. 6d. to 37s. 6d.; French nuts, 
36s. 6d. to 39s. 6d.; stove nuts, 35s. 6d. to 39s. 6d.; beans, 
31s. 9d. to 33s. 9d.; machine-made large peas, 21s. to 
23s. 6d.; rubbly culm, 13s. to 13s. 9d.; duff, 5s. to 5s. 6d. 
Steam coal: Best large, 38s. 6d. to 39s. 6d.; seconds, 
34s. 6d. to 36s. 6d.; bunkers, 27s. 6d. to 32s. 6d.; smalls, 
20s. to 22s. Bituminous coal: No. 3 Rhondda large, 45s. 
to 46s. 6d.; through and through, 36s. to 38s. 6d.; smalls, 
27s. to 3ls.; patent fuel, 50s. to 55s. 


Tin-plates, &c. 


Tin-plate values show practically no change, but 
production remains well up to recent figures. It is reported 
that the Swansea Vale Spelter Company is spending 
£500,000 on extensions with the object of capturing the 
German spelter trade. The following are the official 





prices from the Swansea Metal Exchange :—Tin-plate 
and other quotations: I.C., 20 x 14 x 112 sheets, 35s, 
to 36s.; LC., 28 x 20 x 56 sheets, 36s. to 37s.; LC., 
28 x 20 x 112 sheets, 70s. to 72s.; I.C. ternes, 28 x 20 x 
112 sheets, 60s. to 61s.; galvanised sheets, 24 g., £27 to 
£27 10s. per ton; block tin, £168 10s. per ton cash, £169 
per ton three months ; copper, £87 per ton cash, £85 10s. 
per ton three months. Lead: English, £29 5s. per ton ; 
Spanish, £28 per ton ; spelter, £44 perton. Iron and steel : 
—Pig iron: Standard iron, hematite mixed numbers, 
Middlesbrough, Scotch, Welsh hematite, East Coast 
hematite, West Coast hematite, nominal. Steel bars: 
Siemens, £14 per ton; Bessemer, £14 per ton. Steel 
rails, heavy sections, £10 17s. 6d. per ton. 








CAPITAL AND LABOUR. 


At the annual meeting of the shareholders in 
Petters Limited, of Yeovil, on June 14th, Mr. E. W. 
Petter, the chairman, said :— 


It has become the custom lately, in addressing shareholders 
in public companies, for the chairman to allow himself a little 
latitude in going outside the actual business of the meeting to 
express some personal views on matters of interest, and having 
now finished with the items of the report, I will, with your kind 
indulgence, avail myself of thatlicence. I would like to ask each 
one of our shareholders and others whom, possibly, my words 
may reach, to think carefully over this question: ‘‘ How is this 
country going to restore the wealth it has lost through the 
war?” I believe the answer to this question is, next to victory, 
the most urgent problem that we have to consider. 

It is a platitude to say that the only source of new wealth 
that a community possesses is in the productive work of its 
people : but if that isso, then the only way to restore the ravages 
of this war is to obtain the greatest possible amount of produc- 
tion in the factories and from the land. How is this to be done ? 
Principally by increasing the number of skilled workers in the 
country. Before the war, out of some 15,000,000 manual 
workers, male and female, only about 4,000,000 were represented 
in the skilled trades organised into trade unions. The remaining 
11,000,000 were unorganised and to a large extent unskilled. 
It is to the improved education and training of this latter class 
that we must look for improvement in our producing capacity, 
and this is the class that has in a sense benefited from the war. 
Formerly living in that condition which Professor Bowley 
designated primary poverty, they are now the principal recipients 
of the immense sums disbursed in separation allowances, and 
they are, in consequence, enjoying conditions of comfort and 
security to which they were heretofore strangers, and from which 
I trust they may never be recalled. But this can be brought 
about by no magic touch of a statesman’s wand, aud only by 
raising them from the ranks of the unskilled into those of skilled 
workers. In doing this one of the greatest obstacles to be 
overcome will be the opposition of the skilled labour organisa- 
tions, but I am not unhopeful, once the whole problem is recon- 
sidered fundamentally, that the vested interest of the skilled 
trades will give place to the real interest of the community, 
neither am I fearful of the result upon any of the parties con- 
cerned. 

A second question now arises: Are the industrial conditions 
at present existing in this country likely to be favourable to the 
maximum of production being obtained from the working com- 
munity when the war is over? I fear that anyone who knows 
anything about these conditions can only answer this question 
in the negative, and yet in the production of wealth—I am not 
speaking now of its distribution—the interests of workers and 
capitalists and that other class which it is so difficult to define, 
the class responsible for direction, forethought, enterprise, the 
capacity to plan, the skill to design, the nerve to execute and 
the genius of mind and character to carry through, call it what 
you like—management is the word which to my mind most 
nearly indicates what I mean—I say the interest of these three 
classes are identical and inseparable. The reassertion of this 
truth is, in my opinion, the first step towards better things in 
the industrial world, because when ple get it into their heads 
that other interests are antagonistic to their own—as has been 
the case for at least a generation between what has been com- 
monly called Capital and Labour—they do not attempt to 
understand one another’s difficulties and the tendency is always 
to drift further apart. On the other hand, when it is recognised 
and admitted that the interests are identical, then if people are 
wise they endeavour to understand, to sympathise with, and as 
far as possible to remove one another’s difficulties. 

The recovery of our country from the financial consequences 
of the war will be dependent upon the following conditions :— 
Firstly, there must be no limitation on production, whether it be 
caused by the operation of trade union regulations, by controlling 
the number of apprentices entering skilled trades, or by any 
other circumstance. Secondly, there must be no idle hours due 
to strikes or stoppages of work through labour disputes. And 
thirdly, the only way to ensure the first two conditions is to 
provide such economic conditions in this country and by mutual 
agreements with other countries as shall ensure an unlimited 
outlet for the productions of the poe so that the workers of 
all classes may be properly housed, fed and clothed, and freed 
from anxiety as to the continuity of their employment. Lastly, 
means must be devised to ensure that the workers receive a fair 
share of the fruits of their labours, and enjoy the products of 
civilisation, to the progress of which they are the largest con- 
tributors. 

Are we going back to the conditions existing before the war ? 
1s the war abroad merely an interruption in the civil war between 
labour and capital at home to which both parties are to return 
as soon as circumstances permit ? If so, then I say that all the 
sufferings and the losses which we have endured since August, 
1914, will have been in vain as far as their influence upon our 
national character is concerned. In my humble opinjon, the 
war saved us from something even worse than itself, and I 
refuse to believe so ill of my fellow-countrymen as to think that 
when we shall have been delivered by the mercy of God from the 
peril without, we are going to return to a state of affairs even 
more perilous within. Nevertheless, if we do not prepare for 
something better that is what awaits us. 

Preparations are being made to carry on the strife on lines 
infinitely greater than those of which we have had any experience 
in the past, and unless some voice makes itself heard counselling 
other measures nothing can avert it. Surely it is not beyond the 
wit of man to devise means of reconciling interests which are not 
inherently antagonistic, but which are really inter-dependent, 
and upon the harmonious working together of which the whole 
future of our race depends. Is it too much to hope that before 
it is too late this problem may be approached from all quarters 
with minds dispossessed of preconceived ideas, with a view to 
founding upon a basis of mutual good will and equal justice a 
new scheme of relationship between labour, management and 
capital that will enable the great work of restoration of our 
national fortunes to proceed unhindered by jealousy or internal 
strifes, and permit the producing classes of the community to 
take their proper high place in the order of the new after-war 
civilisation, instead of being the shuttlecock of circumstances 
largely engineered and brought about by darkening and parasitic 
influences. 

















44 


ENGINEER 





Jury 14, 1916 




















THE 





ae 





THE DEVELOPMENT OF MECHANICAL ENGI. 
NEERING IN INDIA.* 
By ALFRED CHATTERTON. 


Durine the past five years the Mysore Durbar has made a 
vigorous effort to encourage industrial development within the 
State and, through the agency of the Economic Conference, has 
endeavoured to enlist the co-operation of all classes of the edu- 
cated community. It has struck me as somewhat singular that 
to a very large extent the men who should be able to render the 
greatest assistance in this movement, the Engineers of the 
Mysore P.W.D., have either held aloof or have been excluded 
from participation in the deliberations of the various advisory 
committees which meet from time to time to prepare proposals 
and discuss methods by which the objects of the Economic 
Conference may be achieved. It is true that the majority of 
engineers in this State have little experience of what is termed 
Mechanical Engineering and still less of manufactures, but in 
view of their special training they should be better able to deal 
with industrial problems than revenue officers, lawyers, school- 
masters and landowners. A year ago you were kind enough 
to ask me to contribute a paper at your annual meeting and I 
then endeavoured to excite your interest in the question of 
lift irrigation, and the fact that you have again asked me to take 
@ part in your proceedings this year suggests that you are inter- 
ested in the work of the Department of Industries and would 
like to hear more about the problems which that Department 
is called upon to solve. 

Tae future of mechanical engineering in the Mysore State 
will very largely depend upon the policy which we pursue and 
the degree of success which attends the efforts we are making 
to carry out that policy. So far as I know neither the Govern- 
ment of India nor any local administration has formulated an 
industrial policy to be pursued year in and year out to a definite 
conclusion. Opinions on the subject are as wide apart as the 
poles and the data upon which statesmen can base their admin- 
istrative measures are scanty and imperfect. A detailed survey 
of the work which has been accomplished in various parts of 
India since the beginning of this century would undoubtedly 
help to crystallise thought and would afford useful information 
for future guidance. 

Recent events have clearly revealed both the strength and 
the weakness of the industrial position in India, and in the 
retrospect there is much that is satisfactory and little to cause 
serious anxiety, but it is undeniable that India is far too depen- 
dent on the manufacturing nations of the West to be in a sound 
economic position. To be thrown on our own resources to a 
much greater extent than usual has had a markedly stimulating 
effect, which, if it endures, will yield valuable results and com- 
pensate to some extent for the losses already incurred and for 
those that must inevitably be borne in the future. 

With the energies of the manufacturing nations of the world 
concentrated upon the production of munitions of war, and by 
that term is meant a great deal more than long range guns and 
high explosive shells, the normal requirements of India have 
been neglected and for the time being the current activities 
which depends upon imported material are slowly coming to 
a standstill. As Director of Industries, I am painfully aware 
of the growing scarcity of metals and of the difficulty in getting 
new machinery, of the enhancement of prices and the deprecia- 
tion in the value of some of the staple productions of the country. 
Yet what we might do to supply our own requirements is shown 
by the phenomenal activity of every factory in India, whether 
belonging to the State or privately owned, which is capable of 
supplying anything that is needed for the purposes of war. 
Tney are all working at high pressure to meet the urgent demand 
and are. demonstrating the possibility of carrying on all but 
the very highest class of industrial work in India. If rifles, guns 
and shells can be made here, why, it may be asked, are not 
cycles and motor-cars, oil-engines and machine tools. Chiefly, 
because there is no concentrated d d for them—a single 
factory would easily suffice to turn out all the bicycles sold in 
India and two or at the most three factories as many motor-cars 
and motor-cycles as were sold in India in 1913-14. The im- 
porters of manufactured goods offer an endless variety of patterns 
and types, drawn from a thousand different factories. An 
Indian manufacturer could only produce a few patterns, and the 
demand for these in competition with the more varied imports 
would not suffice to keep his works going. There is no immediate 
remedy for this state of things, but as time goes on and the 
wealth of India increases, its demand for machinery will grow 
enormously and local hanical engi ing workshops will 
develop into specialised factories confined to the production of 
a few articles which can be sold in large numbers. 

Let me give you an example. Lift irrigation by means of 
internal combustion engines and centrifugal pumps is rapidly 
spreading over India; the demand for these engines to drive 
sugar mills, oil mills, rice hulling plants, miscellaneous agri- 
cultural machinery, and small workshops and factories, is 
increasing at an equal rate. Already the number imported 
every year would keep a very big mechanical establishment 
going. In encouraging this particular phase of industrial 
development I have always favoured as far as possible the 
employment of the smallest possible number of types of machine. 
At the outset it was necessary to do this to enable importers to 
maintain stocks in this country and to make adequate arrange- 
ments for the supply of spare parts. A firm who can count 
on selling one hundred engines a year will be in a much better 
position to do business than ten firms each selling ten engines a 
year. Competition is a good thing, but we can have too much 
of it and the material progress of a country like India suffers 
from an excess of it. 

Both in Madras and Mysore it has been an important matter 
to supervise the actual working of these mechanical plants and 
to provide for repairs and renewals. Obviously it was easier 
to get together a trained »staff to do this work and to provide 
competent drivers when the number of types of machines to be 
dealt with was small. We have gone a long way from the start 
now and the objections to variety of types and competition 
between different makes are less forcible than they were, but I 
hold the opinion that uniformity is still desirable and that the 
market is best kept a closed one. This is of course a view 
which is controverted very strongly by those firms who are not 
favoured with orders, and in carrying out this policy one has to 
be prepared for unpleasant aspersions and frequent miscon- 
struction of motives. am convinced that the measure of 
success which has attended this attempt to replace cattle power 
and manual labour by small mechanical motors is largely due 
to the restriction of competition, and that such a policy should 
be continued till the time arrives when India begins to supply 
its own needs. 

it must be borne in mind that much of the difference in detail 
between the engines and machines turned out by rival firms is 
unessential and only introduced to establish a claim to indivi- 
duality, that the class of machinery we are discussing has 
reached that stage of development in which important improve- 
ments are rarely effected and that competition has effectually 
reduced prices to a uniform level, roughly equivalent to the 
value offered. For machinery to be used under the conditions 
prevalent in rural tracts, simplicity and a certain massiveness 
of construction are essential. Economy in the consumption 
of fuel is highly desirable, but it must not be attained by a 
complexity of construction which would entail very careful 
supervision, failing which there would be a risk of breakdown. 
Above all things reliability must be secured and the design and 
construction must be such that when parts wear out they can 
be easily and cheaply renewed. The conditions under which 
machinery is used require careful study, and it’is certain that at 
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the present time it would be ise to age men to invest 
their limited capital in machinery and at the same time leave 
them to select it themselves. It is only the staff of a Depart- 
ment of Industries that is in a position to know how many 
failures have occurred when the enterprising but ignorant 
individual aspi to purch the machinery he thinks he 
uires without proper technical advice. : 

dustrial progress in India will always be handicapped so 
long as the country is backward in mechanical engineering. 
There are many large workshops, notably in connection with the 
railways, the cotton mills of Bombay and the mining, jute and 





Presidency nor in the Mysore State, have we succeeded in running 
one of these sayy for 48 hours continuously. Pac standard 
plant is capable of turning out 5000 maunds of jaggo r 
month ; but the best return I have so far seen is only two-thirds 
this amount, and that only for a period of a single month. 
I could multiply examples of this industrial inefficiency inde- 
finitely and it is a matter to which we must seriously turn our 
attention. Obviously, it is not sufficient to supply the people 
of the country with thoroughly satisfactory aids to industrial 
work ; it is not even sufficient if we go further and teach them 
how to run these plants in an efficient way, as a third step is 
'y, and that is, we must show them how to organise 





tea industries of Bengal, but to a large extent they are engaged 
in repair work, in engineering construction and to but a very 
limited extent in the manufacture of engines, machinery and 
tools. The reason that this is so I have already indicated ; 
also that there is no short cut to developments in this direction. 
To achieve anything we must have a definite industrial policy, 
and lacking any instructions on the point I have for a long time 
considered that the most important part of the work of a Pro- 
vincial Department of Industries should be the encouragement 
of the use of machinery. It is unnecessary here to detail the 
various measures which have been devised to attain the end 
aimed at. They have succeeded to some extent, but the pro- 
gress has not been as great as might have been anticipated. It 
would be interesting to discuss this fact at some length, but it 
would involve a too lengthy digression from my main theme, 
which is the develop t of hanical engineering in India. 

Comparisons, usually of a statistical character, are frequently 
made between India or parts of India and European countries, 
with a view to draw attention to some salient deficiency out 
here, and if I indulge in such a comparison now it is because 
I think the comparison is not altogether unfair and because it 
will usefully indicate what we might hope to achieve in course 
of time. In the census of production of 1908 I find it stated 
that in the agriculture of Great Britain employment was found 
for 34,450 engines of an aggregate of 213,525 horse-power, 
classified as follows :— 








Steam 16,959 106,460 
Oil . 12,*07 84,240 
Petrol 1347 5041 
Gas = 1885 9504 
Unclassified 1452 8280 

Total .. 34,450 213,525 


Now in Great Britain agriculture is much in advance of 
Indian practice in certain directions only, and that mainly in 
methods of cultivation pursued rather than in results achieved. 
Of the 32 million acres devoted to cultivation rather less than 
one-half is arable land, and there is on an avarage one man 
employed for every 15 acres under the plough and every 17 acres 
under grass. The gross value of the produce is estimated at 
£150,000,000, equivalent to Rs. 70 per acre. In Mysore we have 
rather more than 6 million acres under crops, yielding a gross 
return of probably 18 crores of rupees, equivalent to Rs. 30 per 
acre. The number of men employed in agriculture in Mysore 
is very nearly the same as in Great Britain, but here there is a 
man to every 6 acres, and the gross result of his labour is only 
one-twelfth that of an Englishman. This vast difference 1s 
of course due in part to a richer soil and to a more extensive 
system of cultivation, but it is also equally due to the employ- 
ment of more efficient tools and to the fact that mechanical 
power is so largely employed. I contend that in Indian agri- 
culture there is greater scope for the employment of machinery 
than in England, and that if we succeed in introducing such 
machinery we shall not only enormously increase the wealth 
of the country but we shall also create great industries to supply 
these machines. The area under cultivation in India is roughly 
ten times that of Great Britain, and of this area only about 
10 per cent. is irrigated and of the irrigated area probably 
one-third is under wells from which the water is lifted by simple 
appliances worked by cattle. At least three million pairs of 
cattle are engaged on this work, and it is not altogether creditable 
to mechanical engineers that the number should be so large. 
If wells could be sunk with a greater certainty of getting a water 
supply. and if the water from these wells could be lifted by 
mechanical means at much less cost than is now entailed by 
doing the work with cattle, there is but little doubt that well 
irrigation would greatly extend. It is in this direction that 
there is the greatest scope for the employment of machinery, 
and I am now in a position to state that my efforts to induce 
mechanical engineers to endeavour to solve the problem of 
providing a simple pump for the use of ryots have met with 
a larger measure of success than I could reasonably have hoped 
for. If it had not been for the complete dislocation of business 
in England consequent upon the war and the devotion of all 
mechanical engineering skill to the great munitions problem, 
I should have been able to show you to-day the answer to the 
appeal I made in my paper of last year for a small pump and 
niotor combined, suited to the requirements of the ryot, even 
as the Singer’s sewing machine is adapted to the needs of the 
bazaar durzee. 

It is about 14 years since the first attempt was made in 
Madras to determine the utility of the oil engine as a source of 
motive power for agricultural operations, and’ since then about 
1200 plants have been installed in the Madras Presidency and 
about 100 in the Mysore State. The following is a list of the 
purposes to which the power generated by these engines is 
applied, and from this it will be seen that so far the applications 
have been chiefly to the lifting of water for irrigation and the 
preparation of the raw produce for the market :—Pumping 
(about 700 plants), rice hulling, sugar cane milling, oil pressing, 
cotton ginning, saw mills and wood working, corn grinding, 
silk reeling and twisting, printing presses, small workshops. 

Very little so far has been done to apply power in the ways 
in which it is most largely used in England ; that is to say, for 
ploughing the soil or for threshing and chaff cutting or for 
transport. 

The principal obstacle to the spread of the use of machinery 
is the smallness of the individual agricultural holdings and the 
consequent poverty of the cultivators. Co-operation is the only 
direction in which we may hope to find a remedy ; but so far, 
notwithstanding the success of the Co-operative Credit Move- 
ment, the results of co-operative industrial undertakings are 
far from encouraging. Nevertheless, they must be continued 
and the causes of weakness gradually eliminated. 

So much work has been done that it may well be asked why, 
in view of the enormous field to be exploited, more has not been 
accomplished. I do not propose to furnish a complete answer 
to this inquiry, but only to direct attention to one very potent 
reason, which is the widespread inability of the people who 
have set up these mechanical plants to make good use of themn. 
The plants work well enough, but the hours they are kept at 
work are not long enough. An engine and pump, a rice mill or 
a jaggory manufacturing plant each represents an investment 
of capital on which we may assume that interest at 6} per cent. 
has to be paid. If the plant works 24 hours a day the interest 
charges are a very light burden, but if the plant only works six 
hours a day the burden isa much heavierone. Yet, I am certain 
that the average number of hours worked by the installations 
mentioned above does not even reach this modest figure. 

I have in mind an engine and pump on the banks of a big 
river. There is a perennial supply of water. The area which 
can be irrigated is probably 100 acres, but the area actually 
cultivated is about 25 acres, and for three-fourths its life the 
engine and pump are lying idle, yet there is abundance of land 
and labour and the profits on the cultivation of the 25 acres are 
phenomenal. Of course there are difficulties and opposition 
engendered by jealousy, but these are notinsuperable. Again 
our jaggory plants can only work through the cane crushing 
season, or say for 4 or 5 months. The best results are obtained 
by continuous working; but so far, neither in the Madras 
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the business connected with the plant, so that, the plant can be 
kept at work a sufficient proportion of the time to derive the 
full advantages consequent upon its employment. , 

Much machinery might be worked continuously from, say, 
Monday morning till Saturday evening; as, for instance, an 
engine and pump or a rice mill. The amount of human labour 
to be provided in connection with the machinery is small and 
it should not be difficult to shifts of men to take charge 
of it. Modern flour mills invariably run the week through and 
the large sugar factories of Java and the Mauritius against 
which the ryot has to compete scarcely ever stop during the cane 
season. Unless the pom of India work their machinery in 
this way, they can ly expect to hold their own against 
countries that have learned to organise their industries on a 
scale commensurate with the capacity of the machinery they 
are able to employ. . 

We may well distinguish between machinery which is prac- 
tically automatic in its character and requires but very little 
supervision, and machinery which assists or supplements hand 
labour, and in the working of which the human factor plays 
a large and important part. An engineering workshop may 
have a large amount of machinery and the interest on the capital 
sunk in it may be a very considerable item; but almost 
invariably the wages bill is still more important, and expe- 
rience teaches us that it is only under exceptional circumstances 
that it pays to work the plant for more than one shift per day. 
Mechanies object to work at night by artificial lights, and where 
night work is necessary it is never so*well done as day work. 
An instance of what we may term satisfactory utilisation of 
plant is to be found on the Kolar Gold Fields, where the mining 
work goes on day and night. Three shifts of men are employed 
underground and each works under exactly the same conditions. 
Above ground, the stamping mills, in proportion to the amouut 
of work which they do and in proportion to the capital invested 
in them, require very little labour and they too go on unceas- 
ingly. In India, where capital is so scarce and interest charges 
so high, it is necessary that the available capital should be ex- 
pended in obtaining the most efficient plants, and that the plants 
should be utilised for what experience has determined to be 
the most suitable number of working hours. 

The majority of the small modern machine plants that have 
been set up are moderately successful, a few are brilliantly so, 
and the rest are failures from one cause or another. The intel- 
ligent observer takes note of all these things and never fails to 
appreciate the worry and trouble of machinery in the hands of 
people not altogether accustomed to using it, and he considers 
that the game is not worth the candle, that the profits earned 
will not compensate him for the loss of an easy life. If we could 
only keep the machinery we have installed more efficiently 
employed, the profits would be very much increased and the 
temptation to install similar machinery would be irresistible. 
Of this, we have ample evidence in the great rice growing dis- 
tricts, where the earlier installations of rice hulling machinery 
proved very profitable, and where in consequence the number 
of such plants is now excessive and the rates at which work 
has to be done are scarcely sufficient to pay the working expenses. 
There is a similar tendency in the cotton ginning trade and I 
think it may be stated as a general rule that where a new and 
profitabie line of business is opened, Indian capital flows into 
it so freely that even the pioneers have not sufficient time to 
recoup themselves for their trouble and outlay. 

It is importent to remember that in the development of 
mechanical engineering for these rural industries, the bulk of 
the work is of a non-competitive character, and within certain 
limits, the more plants put down the more likely it is that the 
plant will prove profitable. The rural hanical engineer 
hardly exists to-day and in his absence we have to provide a 
not altogether efficient system by which assist is rendered 
The popularity of agricultural machinery will greatly increase 
when there are a sufficient number of millwright shops, so that 
each man may get his repair work done without the worry and 
trouble which it now involves. Beginnings have been made in 
this direction already, chiefly in connection with the maintenance 
and upkeep of iron sugar mills, and it is perhaps not too much 
to hope that as the agricultural machinery brought into common 
use becomes more varied and more complex, the number of 
these millwright shops will increase, and that at the same time 
the men who run them will become more competent. 

Mechanics, with the elementary knowledge required to run 
these small installations, are scarce, but at the same time they 
cannot command high wages because as a rule the machinery 
is worked so irregularly that the owners cannot afford to pay 
high wages. There is no surplus from which wages for good 
men can be paid. The result is deplorable, inferior, incompetent 
men are put in charge on low wages, the machines are in con- 
sequence not properly looked after, the work is unsatisfactory 
and the earnings fall off, and finally it is found necessary to shut 
down, and another example is added to the growing list of 
failures. : 

Too few people realise the conditions under which even the 
simplest machinery should be ees Bae if it is to yield good 
results, I am inclined to think that the liberal arrangements 
of the Mysore Durbar whereby capital can be obtained for 
investment in machinery tend to induce people without sufficient 
business experience or adequate industrial qualifications to 
embark on enterprises they are unfitted to conduct. I am 
accused of administering the rules for the grant of taccavi loans 
and the sale of machinery on the hire purchase system too 
harshly, but in reality I think better results would be obtained 
if more of the applicants for assist were regarded as un- 
qualified to undertake the management of a business involving 
the use of power driven machinery. s 

The solution of the Indian industrial problem involves the 
creation of a class of men endowed with what may be termed 
mechanical instincts. In the United States of America more 
than anywhere else in the world has this instinct been developed 
and labour-saving machinery finds a welcome there that is 
accorded to it in no other country. There are many ways in 
which the Government administrations in India can help to 
raise the industrial status of the country, but none is likely to 
produce such far reaching results as the policy of encouraging 
the use of machinery.» In India there is a tendency to assume 
that industrial development is not necessary and that an indus- 
trial transformation is practicable. The attempt has been made 
over and over again but has nearly always ended in failure. 
The day of the small man is despised and the possibilities of 
joint stock enterprise have a great fascination for the Indian’ 
mind. ee 

The firms of managing agents so prominent in the industries 
of Bombay and Calcutta are a peculiarly Indian institution, 
and the work which has been accomplished under their direction 
is evidence of a singularly happy adaptation to environment. 
They constitute a commercial oligarchy or an industrial aristo- 
cracy kept in restraint by a powerful administration—there 
is a vast proletariat but there is no middle class. It is a middle 
class that the State should endeavour to create. We have no 
history in India of individual enterprise gradually expanding 
such as is writ large in the industrial history of the 19th century 
in Europe and America. The managing agents dominate the 
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country and though they have served the country well in certain 
directions, they have lamentably failed to deal with the indus- 
trial situation as a whole, If evidence of this is required it is 
to be found in the industrial dep of India on the West. 
The managing agents have been and still are doing very useful 
work, but they are lacking in enterprise except within rather 
narrow limits. As pioneers, with one notable exception, they 
have done little or nothing in recent years to promote new in- 
dustries, ‘They are business men more or less dependent upon 
their experts and managers in technical matters; but of these 
specialists they employ no more than are actually needed to 
carry on current work. 

It is rather @ serious matter, the gravity of which has not been 
properly appreciated, that there are no free and independent men 
working at industrial problems on their own account. The 
managing agents are ready to finance a feeder railway or build 
a new cotton mill; but they are not, as a rule, pre to 
undertake industrial research or make experiments. ey are 
willing enough to run mills or factories for working up the staple 
products of India ; but they have shown no inclination to start 
manufactures which will have to compete with imported goods. 
The imposition of a protective tariff would doubtless alter this 
state of things. Instead of importing the goods, the managing 
agents would probably import the men who made them and 
India would gain but little from an industrial standpoint. 
What is wanted in this country is the independent manufacturer, 
and to begin with, he can only work on a small scale. At 
present he can hardly be said to exist and tne efforts which 
have been made to create him by sending young men abroad 
to acquire technical knowledge and experience in other coun- 
tries have unquestionably failed. A few have found employ- 
ment under managing agents, the majority have drifted into 
other ways of earning a livelihood and scarce one has started 
to apply his special knowledge on his own account. It is there- 
fore necessary to try other methods to arrive at the desired end. 
We must begin in the country in a humble way and educate 
large numbers in the use of simple machinery and in the organ- 
isation of the work which can be done by its employment. 
If we do so, the scale of operating will gradually grow bigger ; 
here and there a man will rise out of the ruck, who will display 
special aptitudes for industrial work and will seek opportunities 
to employ them; capital will begin to accumulate and will 
flow in an ever increasing stream into local industrial ventures. 
Ultimately in this way, proceeding step by step, we shall succeed 
in providing India with an industrial middle-class. Unless, 
however, a great effort is made to encourage the people to move 
in the direction I have indicated, it seems not unlikely that 
fifty years hence the ing agents will still reign supreme 
and control the wealth of the country. 

A statesman in search of an industrial policy must take long 
views and should have a clear vision of the distant horizon. 
The present tendencies are towards the concentration of indus- 
tries in huge factories and great cities. If India, by which I 
mean the people of India, is to have a bright future, it is neces- 
sary to provide means to diffuse industrial improvements all 
over the country to create many small centres and steadily 
avoid concentration. We must not forget that agriculture is, 
and always will be, the principal source of India’s wealth and 
that her material prosperity is indissolubly linked with the pro- 
gress of her ryots. India has probably sufficient mineral 
wealth to ultimately supply the chief needs of the agricultural 
population, but her industries must in the main rely upon the 
products of the soil for raw material. Every branch of physical 
science is contributing to the improvement of agriculture and 
from an empirical occupation and it is rapidly changing-to a 
scientific industry. In this transformation the mechanical 
engineer plays an important part, and I am convinced that in- 
dustrial progress will be most rapidly achieved by bringing the 
mechanical engineer into as close contact with the ryots as is 
practicable. Familiarise the people with the machinery and 
they will want it ; create an atmosphere favourable to its use 
and you lay the foundations of a durable and progressive indus- 
trial system which will develop on natural lines and in accord 
with the aspirations of the people. 
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Morse Lamps.—From Bromell Patents Company, Limited, of 
62, Robertson-street, Glasgow, we have received a new list 
dealing with Simplex Morse lamps for Morse signalling. 

Metal Cutting Saws,—Sanderson Brothers and Newbould, 
Limited, of Sheffield. In a neat little booklet issued by this 
firm circular saws for cutting iron and steel cold are illustrated 
and described. Though small the publication contains a great 
deal of useful information. 

Lubricators.—-The ‘* Richardson ”’ lubricator is described in 
a catalogue sent to us by the Lunken Company, Limited, of 
35, Great Dover-street, S.E. The advantages of the lubricator 
over other lubricators are clearly described, and many gas and 
steam plants are illustrated to which the Richardson lubricator 
has been applied. 

Roller Bearings.—-Catalogue No. 8, sent to us by Broom and 
Wade, Limited, of High Wycombe, describes and illustrates 
Hyatt roller bearings for machinery of every description. All 
the parts of these bearings are illustrated, and also various kinds 
of machines that have been fitted with them. ‘Tables give 
prices, dimensions, code words, &c. 

Gas Engines, Auto-starters, Slip-ring Motor Starters, Direct- 
current Motor Starters, Single-phase Watt-hour Meters, Brake 
Solenoids for Single-phase and Three-phase Circuits, Horn-type 
Switch Fusés, Knife Switches and Motor Applications.-—All 
these things are dealt with in various publications sent to us 
by the Westinghouse Company. A pamphlet dealing with 
Westinghouse motor applications contains some interesting 
notes on the electrification of a modern flour mill, whilst another 
pamphlet on the Westinghouse horizontal gas engines describes 
a mineral trushing plant in Derbyshire. 

Foot Power Presses and Bench Millers.—Two new lists have 
been sent to us by Perkin and Co., Limited, of Junction Works, 
Leeds. One deals with “‘ Perco”’ foot power presses for all 
light and medium punching, blanking, perforating, forming, 
drawing and riveting operations, and for the manufacture of 
metal toys, small brass and tin goods, buttons, metal trimmings, 
chains, jewellery, &c. The other list describes and illustrates 
tle firm’s “ Perco” bench miller. There are two classes of 
work for which these millers are suitable, i.e., for the general 
work of a small shop and the small work of a general shop. 

Accessories jor Saw Mills and Woodworking Muchinery.— 
A. Ransome and Co., Limited, of Stanley Works, Newark-on- 
Trent. Thjs firm has sent us an extensive and well-bound 
catalogue déaling with accessories of saw mills and woodworking 
machinery. There are sections on hand saws, circular saws, 
frame saws, tools for keeping saws in order, grinding appliances, 
chisels, augers, recessing tools, &c., planing and moulding 
cutters, cutter blocks and cutter heads, guards and fences, belting 
and belt fasteners, shafting, bearings and pulleys. There are also 
useful tables giving British and metric equivalents, electrical 
horse-power equivalents, &c. In addition to the accessories 
mentioned thé catalogue gives some useful notes on the care and 
treatment of different kinds of saws and also notes on how to use 
some of the tools for keeping the saws in order, including notes 
on brazing saws. Under the heading of chisels and cutters 
some instructions are given on the method of keeping in order 
hollow square chisels, mortise chains and also the Shimer expan- 
‘sion cutter heads. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion 18 ted from abroad the name and 
dd of the « are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














STEAM GENERATORS. 


17,450. December 13th, 1915.—Liquip Furr Furnace, H. E- 
Yarrow, Yarrow and Co., Limited, Scotstoun, Glasgow. 

To the boiler front an air box A is fixed containing an air dis- 
tributor, not shown. An oil-spraying device B delivers the fuel 
into the furnace through the air distributor. This device is 
fixed to the front of the air box and receives the oil through the 
pipe C, the supply being controlled by the valve D. The 
handle E of this valve also operates a lever F on the valve 
spindle, which lever through a pin and slot engages with a 
bar G. This bar is guided by slotted members H and pins J. 
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Its ends are bent over and rest against the edges of two or more 
horizontally-pivoted air doors K. These doors have a natural 
tendency to swing open. In this way the movement of the 
handle E shuts off or opens the fuel supply, and simultaneously 
closes or opens the air doors respectively. On each boiler of, say, 
a destroyer there are perhaps ten separate oil sprayers, which 
are one by one brought into use or shut off according to the 
power required. If the air and oil are not shut off simultane- 
ously the furnace may be flooded with oil and much black smoke 
produced, or alternatively cold air may be delivered into the 
boiler, where it is not required, so lowering the efficiency.— 
June 21st, 1916. 


TURBINE MACHINERY. 


9145. June 22nd, 
Piant, Karl Baumann, 
Urmston, Lancs. 

This plant consists of a main steam turbine A, a condenser B 
and a feed-water heater C, supplied with heating steam at less 
than atmospheric pressure, say, such as can be taken by way of 
the pipe D from a low-pressure stage of the turbine. The con- 
densed steam is conveyed to the heater by the extraction pump 
Ek. The heated water is carried away from the heater by the 


TURBINE 
Barnfield, 


1915. — CONDENSING STEAM 
Northwood House, 


N? 9,145 
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barometric leg F. G is the air offtake pipe of the condenser. 
It is connected to the pipe D by the pipe H. A steam ejector J 
supplied with steam, say, from one of the turbine stages assists 
in the extraction of air from the condenser. Thus this air and 
the steam used in the ejector are delivered into the heater, so 
that the feed-water is benefited by their heat. The air is 
removed from the feed heater as by connecting the main air 
pump to the outlet K.—/June 21st, 1916. 


DYNAMOS AND MOTORS. 


8748. June 14th, 1915.—Etectric Motor Controt Systems, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C., and J. Martin, Clifton, near 
Rugby. 

This specification describes a method whereby two or more 
induction motors may be run at exactly the same speed or the 
same proportional speeds without being mechanically coupled 
together. ABC are the supply mains to which the stator 
windings of the motors D and E having the same pole numbers 
are connected. The free ends of the rotor windings of each 
motor are brought out to slip rings and the corresponding 
phases are connected together through the series reactances F. 
The starting and regulating resistance G is connected across the 
mid-points of the reactances F as shown. It has been found 
that a suitable value for the reactance component of the imped- 





ance for each rotor is 25 per cent. at normal load on the motor. 
With this arrangement good results are obtained, but it is neces- 
sary that a certain t of resist should always be in 
cireuit, that is, the regulating resistance should never be entirely 
short-circuited. If this were done the slip might diminish to 
such an extent that there would be practically no frequency in 
the rotor circuits and the motors would act independently and 
not run satisfactorily in parallel. It has been found that so 
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long as sufficient resistance is inserted to keep a slip of not less 


than 10 per cent. at normal load the operation of the motors is 
satisfactory and identical speeds ensured. By providing the 
motors with different numbers of poles and connecting them to 
the same supply circuit and arranging the rotor circuits as above 
described the two motors will run at different speeds bearing a 
constant ratio to one another.—June 21st, 1916. 


PUMPING AND BLOWING MACHINERY. 


8890. June 16th, 1915.—AppaRaTvs. FoR RAISING OR FORCING 
Liquips or Exvastic Fivips, H. A. ye 38, Victoria- 
street, Westminster, and W. J. Rusdell, 45, Waterloo-road, 
Wolverhampton. 

This pump was described and illustrated in an article published 
in THe ENGINEER for April 28th. The present specification 
will be found to ig, some of the constructional parti- 
culars there given. The pump actually described and herewith 
illustrated is designed to operate on sm fuel. Its construction 
and working should be readily followed from our previous 
account. With regard to the pump end, we need only remark 
that A is a suction air vessel and B a delivery air vessel. Referring 








to the power end, C is an inlet valve for air and D the transfer 
port whereby the air compressed above the piston on the up- 
stroke is forced back into the annular chamber E, soon after 
to escape through the port F into the cylinder beneath the piston, 
there to scavenge out the exhaust gases through the port G and 
supply fresh air for the next charge. The liquid fuel is injected 
into the cylinder through the nozzle H when the piston is near 
the lower end of its stroke, the means employed being a fuel 
pump carried on the bracket J and operated by a striker fixed 
to the crosshead K. Ignition is effected by the magneto L 
operated in a similar way to the fuel pump. Various modifica- 
tions and details are also covered by the specification._—.June 21st, 
1916. 


LOCOMOTIVES. 


9050. June 19th, 1915.—Ratiway Locomotive, A. G. Spencer, 
77 and 79, Cannon-street, London, E.C. 

This invention consists in the application of periscopes to 

engines and is particularly intended for use on locomotives 
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having high boilers. They may also be fitted to the guard’s 
van. In this way the driver is provided with a ready means of 
seeing the line ahead, while both he and the guard are enabled 
to look back and forward respectively over the length of the 
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train’ The periscopes are provided with flaps or such like to 
protect the mirrors from dirt. It is further contemplated to 
provide screens on to which the driver or guard may signal 
messages by means of their periscopes.—June 21st, 1916. 


HEATING AND LIGHTING. 


100,599 (No. 10 of 1916). January 3rd, 1916.—Gas Furnace, 
The South Metropolitan Gas Company, 709, Old Kent-road, 
London, 8.E., and D. Chandler. 

This is a semi-portable furnace for dealing with metals of 
high melting point and employs air and gas in a superheated 
state so as to increase the intensity of the flame. The furnace 
consists of a lined rectangular metal casing A resting on a base 

B with a suitable lid C on top and an opening at the bottom for 

the insertion of the burner D beneath the crucible E. The pro- 

ducts of combustion are led off through two outlets F into two 
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boxes G fixed to the furnace sides, and from these, having 
heated the gas and air mixture, find their exit into the flues H. 
Each box G contains an inner box J, to which gas and air are 
admitted respectively through the inlets KL. The boxes J 
contain baffles which secure the proper mixture of the air and 
gas and give the mixture time to be heated by the waste pro- 
ducts. Similar baffles are arranged between the boxes GJ. 
From the boxes J the heated mixture passes to the burner.— 
June 21st, 1916. 


100,603 (No. 685 of 1916). January 15th, 1916.—INpDUsTRIAL 
Gas 35 RNER AND Furnace, The South Metropolitan Gas 
Company, 709, Old Kent-road, London,* 8.E., and D. 
Chandler. 

This furnace is claimed to be efficient and easily maintained, 
dismounted and cleaned. It consists of a circular refractory 
setting A lined with a non-conducting substance and containing 
a crucible B supported round its lips and resting on a central 
pillar C. The bottom of the furnace is composed of a layer of 
refractory material D resting on a bed of sand. The burners 
are situated in three chambers E formed within the setting, 
while a fourth chamber F permits the crucible to be emptied 
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through the spout G. Plates Hiare bolted to the furnace setting 
over the mouths of the chambers E. Each such plate carries an 
annular member J, to which is fixed the barrel K carrying the 
burner head L. A conical] injector tube M is detachably fixed 
to the member J. Two lugs NP are formed on the same 
member. Lug N carries a swivel connection for the gas supply 
pipe Q. Lug P receives the free end of this swivelling pipe and 
provides for its being secured by means of a cotter R. By 
removing this cotter the pipe Q can be swung into position S, so 
allowing the cone M to be removed and replaced by a smaller 
or larger one as required or to be cleaned without being removed. 
—June 21st, 1916. 


PAPERMAKING MACHINERY. 


10,808. July 26th, 1915.—Parer Stock ScREENING MACHINE, 
A. R. Paull and A. E. G. Madley, 189, St. James-street, 
Montreal, Canada. 

This strainer consists of a cylindrical casing A having an 
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| hike connecting pieces F supporting the strainer plates. The 
cage is mounted on a hollow rotating shaft and makes about 
one revolution per minute. Inside this hollow shaft there 
is a solid one which at its centre is formed with a multi-throw 
cam G. The cam shaft runs at about 200 revolutions per minute. 
The throw of the cam is about 3/l6in. The hollow shaft is 
enlarged into a box to enclose the cam. Through stuffing 
glands in t's box there pass a number of radial tappet rods H, 
one for each strainer plate. Each such rod is joined to a rect- 
angular plunger J lying beneath the strainer plate and between 
the adjacent blade-like members F. Thus, on the rotation of 
the hollow and solid shafts the cage revolves slowly and the 
plungers J vibrate quickly, the latter action assisting in drawing 
the pulp through the strainer plates. The cage is disposed 
excentrically to its casing. Each plate F carries a scraper K, 
which makes contact with the wall of the casing on the upward 
side of the rotation and so carries dirt, &c., up to within reach 
of a water jet issuing from the pipe L and leaving by the pipe M. 
Another spray pipe N may be added to wash down each strainer 

late as it reaches the top of its rotation. The strained pulp 
eaves by the orifice P.—June 21st, 1916. 


MISCELLANEOUS. 


9960. July 8th, 1915.—Varour Etecrric Device, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 

This invention relates to the construction of vapour electric 
devices and particularly to metal-walled, high-powered mercury 
arc rectifiers. In the operation of electric arc devices containing 

a vaporisable material, such as mercury, a conducting material 

is found to deposit on relatively cool parts of the interior exposed 

surfaces of the apparatus. This material is conducting and is 

a source of trouble in the operation of the rectifier. It has been 

found that the conducting material is deposited in some manner 

by the vapour blast and that when projections on the interior 

surface of the device extend transversely to the vapour blast a 

part of the surface is thereby shielded from_the deposit. 3 The 
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metal-walled mercury are rectifier shown consists of a main are 
chamber A containing main anodes B C surrounded by hoods 
DE and a starting anode F. The main chamber A communi- 
cates with a chamber G containing the cathode. A cathode 
chamber is shown in greater detail in Fig. 2. The lower wall H 
of the cathode container consists of metal. It is separated 
from the plate J by a section of insulation K and bears against 
a section L of porcelain or other suitable inert gastight insulation. 
Washers M of compressible material are interposed between the 
insulating section L and the adjoining parts Aand H. The 
insulating section L is provided on its inner surface with a series 
of projecting ridges substantially parallel to the surface of the 
body of mercury J and interposed in the path of the are blast 
emanating from the mercury cathode.—June 2Ist, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 





On each of five of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 





pumps, blowing machines, and compressors consists of two 
which bear against the outer circumferences of the members. 
apart the rings. Brenner, P., and Hoffmann, O., Germany. 
Dated December 3lst, 1908. 

ramps detachable, so that others can be substituted when 
sight consists of two parts, the frame bearing the leaf and the 
the leaf spring. The side cheeks of the frame have inwardly- 
leaf. Wafienfabrik Mauser Akt.-Ges., Germany. Dated Novem- 
ber 21st, 1908. 


No. 25,463/09.—Ice-making. A rotatable boiler containing a 
fluid is connected to a vessel which serves alternately as the 














opening at B for the inlet of the pulp and containing a cage 
carrying the strainer plates C. The cage is composed of end 


condenser and the evaporator. The apparatus is freed from 
air and the boiler is heated. Vapour passes over to the vessel 
and is condensed therein, the condenser being cooled by a spray. 
After a time the source of heat is removed and the boiler cooled, 
so that the liquid in the vessel evaporates and is absorbed in 
the boiler. Bichler, L., Austria. Dated November 5th, 1908. 
No. 25,590/09.—Transhipping at sea. In order that the 
endless transporting cables used in ship coaling installations 
may be readily slipped on the breakage of the towing cable, the 
guard rollers for preventing the transporting cable from jumping 
off the cable rollers proper are mounted in a movable manner, 
and the rims of the cable rollers and the guide réllers have 
oblique surfaces. Felten and Guilleaume-Lahmeyerwerke 
Akt.-Ges., Germany. Dated January 22nd, 1909. ~ 

No. 26,012/09.—Making mouthpieces for cigarettes, &c. In 
machines for making mouthpiece spirals for cigarettes, &c., the 


projecting semi-circular sockets for receiving the pivots of the | place at Chester House. 


table on to a travelling apron and the point of the blank is 
rolled by means of a transverse grooved former. The rolling 
of the point is assisted by means of a roller, a part of the circum- 
ference of which is provided with arubber coating. Muller, J. C., 
Germany. Dated November 11th, 1908. 

No. 26,430/09.—Ordnance ; breech mechanism, Relates to 
trigger mechanisms of the kind in which a bar connected with 
the percussion lock is moved by rotating a bar provided parallel 
to the gun’s axis, and consists in adapting this hanism to 
guns which are fired during run-out. Krupp Akt.-Ges., F., 
Germany. Dated April 26th, 1909. 

No. 26,450/09.—Small-arms ; breech actions, sliding breech- 
block ; breech actions, sliding barrel and breech-block, auto- 
matic. Consists in manufacturing large magazines in one piece 
without a seam by the Huber process. The magazine is fan- 
shaped and has strengthening ribs in its side walls and a longi- 
tudinal channel on its rear wall for guiding the cartridge feeder. 
Mauser, P., Germany. Dated December 9th, 1908. 

No. 26,468/09.—Steam generators; shells. In an internally- 
flued boiler having a convex end plate, bent out portions are 
formed in the end plate between the es, to which the flues 
are riveted, and the convex surface of the end plate, thus 
obviating long flange parts at the outer sides pf the flues. The 
length of the bent out portions may be reduced by forming the 
inner parts of the flanges as the sides of a depression in the end 
plate. Onnen, O., Germany. 

No. 26,491/09.—Printing ; inking apparatus. The quantity 
of ink transferred’ from the ductor roll to the messenger roll is 
varied by altering the are of contact between them. Rock- 
strohm, M., Germany. 

No. 26,697/09.—Steam generators, &c.; gauge glass fittings. 
The sockets in which the glasses of water gauges are held are 
provided with ferrules of different -sizes, whereby glasses of 
various sizes can be fitted to the gauge. Klinger, R., Vienna. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 28th. 

A QUIETER steel market is to be reported with enlarging capa- 
city. The mills expect to make prompter deliveries by autumn 
and thereafter. The demand for plate leads that for all other 
products. Railroad bridge work has recently made urgent 
demands upon the plate mills. The latest large bridge order 
was for 4000 tons for a bridge across the Ohio in the western end 
of Pennsylvania. European buyers of munitions have organised 
their purchasing agencies on a basis which prevents mills from 
exacting such enormous prices as heretofore prevailed. A 
large volume of business for export has been recently and very 
quietly placed. The great Russian order heretofore referred 
to for locomotives will be taken by the American Locomotive 
——— the Baldwin Locomotive Works, the Lima Loco- 
motive Works, and the Canadian Locomotive Company. The 
Russian order for 350,000 tons of 67} Ib. rails will be filled 
by the Steel Corporation, which will get one half, the Bethlehem 
Steel Company 90,000 tons, the Cambria 40,000 tons, and the 
balance will be divided among other makers. The Italian 
Government has purchased from an Eastern furnace 30,000 tons 
of Bessemer pig, to be delivered within two months. Other 
pig iron orders amount to 65,000 tons to Mediterranean 
ports within two months. The shipbuilders are unable to 
obtain the promise of satisfactory delivery of all the plate they 
want. Freight cars are being exported to Russia in large 
numbers as fast as finished. Numerous inquiries are heard of 
from European sources which indicate a continuance of an 
urgent demand for an indefinite period. American shipyards 
have been obliged to decline to bid on projected ship work. 
The copper market has been unusually quiet, largely owing to 
increasing production, which must soon spell the end of high 
prices, aided by better and cheaper shipping facilities. No 
immediate change is possible, because of long oversold con- 
ditions. Shipments for the month up to last Friday were 
24,296 tons. Domestic consumers will hold off as long as 
possible, Large consumers on both sides of the water are 
watching the situation with keen vision with a view of purchasing 
at the most opportune time. The unknown factor in the 
situation is the increased copper output. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDER 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Officer for the Week.—Platoon Commander J. R. G. William- 
son, 
Next for Duty.—Platoon Commander A. Gerard. 
Saturday, July 15th.—Parade 3.0 sharp, Golder’s Green 
Station. Uniform. 
Monday, July 17th.—Technical for Platoon No. 9, 46, Regency- 
street, 8S.W. Squad and Platoon Drill, Platoon No. 10. Signal- 
ling Class and ruits. 
Tuesday, July 18th.—Officers’ Instructional Class, 6 to 7. 
Recruits, 7 to 8. Lecture, 7.15, ‘‘ The Mechanism of the Service 
Rifle,” Lieut. Scott Munro. 
Wednesday, July 19th.—Platoon Drill for No. 1 Platoon. 
Thursday, July 20th.—Platoon Drill, No. 5 Platoon. Recruits, 


No. 25,251/09.—Valves: check valves. A check valve for | 5.45 to 7.45. Instructional Class, 5.45. 


Friday, July 21st.—Technical for No. 10 Platoon, 46, Regency- 


annular closing members secured against the casing by springs | street, S.W. Squad and Platoon Drill, No. 9 Platoon. 


Saturday, July 22nd.—Instructional Class, 2.30, Company- 


Fluid is able to pass radially through the valve by pressing | Commander Fleming. 


8 oe 
Sunday, July 23rd.—Entrenching at Otford. Parade Victoria 


(South-Eastern and Chatham Railway Booking-office), 8.35 
No. 25,253/09.—Small-arms; sights. Relates to lift-up|a.m. Uniform, haversacks, water bottles. Mid-day rations 
sights having curved side ramps and consists in making these | to be carried. Railway vouchers will be provided. 


Otjord Camp.—For the standing camp at Otford, see Monthly 


ammunition having a different ballistic action is used. The | Orders. 


Musketry.—For all companies, see Notice and Tables A and B 


ramps connected by a cross piece, which is fixed in position by | at Headquarters. 


Note.—Unless otherwise indicated, all drill, &c., will take 


By order, 
Mac.teop YEARSLEY, 


July 10th, 1916. Adjutant. 








Booxs For British Prisoners ABROAD.—Regimental Care 
Committees and relatives and friends of British prisoners of war 
will do them a good service by bringing to the notice of the 
interned, in their letters to them, the fact that, if they are 
desirous of carrying on serious reading they can obtain, free of 
charge, educational books on almost any subject by writing 
to Mr. A. T. Davies at the Board of Education, Whitehall, 
London, 8.W. To facilitate the dispatch of parcels of books 
and, if possible, the organisation of an educational library in 
every camp, all applications for books should as a rule be sent 
through or endorsed by the senior or other responsible British 
officer or N.C.O. in the camp. Where for any reason—which 
should be stated in the appkcation—this course is impracticable, 
requests from individual prisoners will as far as possible be 
acceded to. 








members D, with packing flanges at E, and of horizontal blade- 


paper blank which is cut in the ordinary form is fed from a 
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"Vou CXXII.—No. 3160] 


LONDON: FRIDAY EVENING, JULY 21, 1916. 


[Price { scrrisunvr } SIXPENCE 


BY INLAND POST 
EIGHTPENCE 








TO MAN ay ele ONLY. 
“ta ‘he Commissioners of 
OS EM. Works, te 's are prepared to to receive 


a S for 
CEILING OTe, SWiTC! HES, 
P I UGS, and tor. 


orms of Tender, conditions of contract, and all particulars 
may be obtained on lication to The Controller of Sup} pplies, 
HM. Office of Works, ing Charles-street, Westminster, 5. 

The Commiesiceneys do not bind themselves to accept the 
lp vest or any Ten: 

‘Tenders must be "delivered before 11 a.m. on Wednesday, the 
aith July, ey addressed to the SECRETARY, H.M. Office of 
Works, ., Storey’ 's Gate, London, S.W., and endorsed 
“ 7 eB r Batten Holders, &c.” 

H.M. ‘Office of Works, &c. 

19th July, 1916. 


TO MAKERS AND USERS OF LOCOMOTIVES. 


oh Phe Ministry of Munitions 


By are prepared to receive OF FERS for good 


second- hand SHUNTING LOCOMOTIVES of 
The following information 
it be addressed t 


177 





various sizes. 
must ie re! each offer, 
NES, De 


aie bh must o Mr. HUBER Deputy 
“hief Engineer, H.M. Office of Works, King Charles-street, 
Whitehall London, 8.W.:—Type, size, and weight ; maker's 


naine; when built; when and by whom last overhauled ; con- 

dition, price. 
1M. Office of Works, &., 
llth July. 1916. 


rr 
[he Aeronautical Institute of 
GREAT BRITAIN. 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 
EXTRANETS... AND RESEARCH WORK 


108 





ERTAKEN. 
Offices : 3, eps pays St. James's, S.W. 
Tele.: Gerrard, 6468. 
Workshop and Laboratory : 45, Horseferry-road, 
Westminster. 





Oxy- -Acetylene Welding for War 


uncil of THE eORITISH ACETYLENE and 
Ww ELDING ASSOCIATION take pleasure in snnounene. that 
they have now memes a CONSULTATIVE DEPART- 
MENT for the purpose of assisting in the Elucidation of 
Welding Problems GRATUITOUSLY. The intention is 
to on i advice and technical assistance where desi: 
pply to 


THE SECRETARY, 
The oe Acetylene and Welding Association, 


and 104, Cheapside, London, E.C 2021__ 
Heriot oon College, 


EDINBURGH. 
Principal—A. P. LAURIE, M.A., D. 


COMPLETE COURSES of TRAINING for 
MECHANICAL, ELECTRICAL, and MINING 


ENGINEERS. 


The DIPLOMA COURSE in ENGINEERING lasts for 
Three Years, and arrangements exist for SHORTENED 
APPRENTICESHIPS with Local Mechanical and Electrical 
Engineering Firms. 

The COURSE in MINING extends over Three Years, and 
is recognised by the Home Office as equivalent to two of 
the five years’ underground training required of candidates 
for the Colliery Manager's Certificate. The training in 
Mining is also recognised by the University of London for 
the purposes of the B.Sc. (Lond.) Degree in Mining. 

An ENTRANCE BURSARY of £25 per annum is offered 
for competition on the 26th September. 

For full particulars apply to the Principal of the College. 

For the NEW SCHEME for ENGINEERING DEGREES 
in CIVIL, MECHANICAL, and ELECTRICAL ENGINEER. 
ING, arranged with the UNIVERSITY of EDINBURGH’ 
see the Calendar of the University or the Calendar of the 
Heriot-Watt College. 

PETER MACNAUGHTON, S.S.C., 
Clerk to the Governors. 


Heriot Trust Offices, 
Edinburgh, 14th July, 1916. 





THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


J.C. M. Ganverr, M.A. (late Fellow of Trinity 
College, Cambridge). 


Parncipar: 


The Prospectus, forwarded free on application, ae 

ticulars of the courses leading to the Manchester niversity 
degrees in the Faculty of Technology, in the following de- 
partments :— 

MECHANICAL ENGINEERING. 

ELECTRICAL ENGINEERING. 

SANITARY ENGINEERING (including Municipal Engi- 

neering). 


THE CHEMICAL INDUSTRIES (including General 
Chemical Technology, Bleaching, Dyeing, Printing, 
Papermaking, Brewing, and Metallurgy). 


THE TEXTILE INDUSTRIES. 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MINING. 
ARCHITECTURE. 
During the Session 1916-1917, First Year Courses will be 


Specially adapted to the requirements of students who may 
wish to take Commissions in H.M. Forces. 769 





niversit 
DEPAR 
Proresson or Merauivrey : 


of Birmingham. 
T OF METALLU 
THOMAS were” M.Sc., 
Leercrer in Merauvocnarny : (Vacant). 
Assistant Lecrurer axp Demonstrator ONES, M.Sc. 
COURSE of P, COVERS THREE. Mn one 
coateen tor Mettitetices cad: beetean ng Chania 
‘or M 
a tention is pa to Tron and Steel ; r. Beass ai “gpeca 
Jadustries ; ep to > prepesation for Coloma and Foreign posts. 
h and oth 
For particulars apply to 
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GEO, H. MORLEY, 
Secretary. 





(ity and Guilds Technical 
COLLEGE, FINSBURY. 
LEONARD-STREET, LONDON, E.C. 
MECHANICAL ENGINEERING _ ..Prof. Manrorrsox, M.Sc. 
CIVIL ENGINEERING . Prof. ey ae Sc. 


ELECTRIC AL ENGINEERING « oe 
APPLIED CHEMISTRY UO ‘G. % pene, 


D.Se. 

The DAY COURSES are adapted to the needs of various 
students, Rpm ny (a) Pup Pupils from Secondary Schools above 
the age of wh to receive a practical and anaes 
training ; i. (b \y serv 
pupilage or = pea a desire to go a ane 
systematic trainin, 

The next entrance examination will be held on September 
19th in the subjects of Mathematics and English, but Matricu- 
lation at any British University is accepted. The fees are 
per annum. 

The Programme of the College may be eee free on 
application to the REGISTRAR of the COLLEG 66 


(Jreat Northern Railway Com- 


PANY CESLANI Dy 
The Great Northern Railway Com 
to receive TEN DERS for ONE] HUN 
of WAGON WHEELS a: LES. 
vies of the poner naka 7. and form of Tender may 
be hee oes td on application to the Secretary, at Amiens-street 
Terminus, Dublin, on payment of a fee of 10s., which will be 
refunded on receipt of a bona fide Tender and the return of 
the drawings. 
Tenders, under cover marked “Tender for Wagon Wheels 
and Axles,’ ” should be delivered to the undersigned not later 
than Ten a.m. on Monday, the 14th August, 1916. 
The Directors do not bind themselves to accept the lowest or 


any Tender. 
T. MORRISON, 
Secretary. 


young men who, having previous}. 
throug! 





Ire! a pronenes 


RE and FIFTY PAIRS 


Secretary's Office, 
Amiens- street Terminus, Dublin, 


14th July, 1916. 
ne: South Indian Railway Com- 
the a PPLY 


NY, ch are prepared to receive TENDERS for 
STREL TY RES for LOCOMOTIVES and ROLLING 
2. LOCOMOTIVE DUPLICATE PARTS. 
ifications and forms of Tender may be obtained at the 
Company’ 8 offices. 

Tenders, addressed to the Chairman and Directors of the 
South Indian Railway Company, Ltd., marked “ Tender for 
Steel Tyres for Locomotives and Rolling Stock,” or, as the case 
may be, must be left at the offices of the Company not later 
than One o’clock on W: ednesday, the 2nd re 

The Company is not bound to accept the 
Tender. 

A charge, which will not be Seg het | will be made of 20s. 
for each copy of Specification No. 1 , and 10s. for each copy of 


Specification No. 
Copies of the drawings may be obtained on payment at the 
isq., M. Inst. C.E., Consulting Engineer 
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tom or any 


office of Robert White, 

to the Company, 3, Victoria-street, 8. 
91, York-street, 

Ww pea oy § 

18th July, 


‘ois, 176 





ictorian State Railways. 
The Government of the State of Victoria, Australia, 
invites TENDERS for the SUPPLY and DELIVERY of 


LOCOMOTIVE ENGINE, TENDER, CARRIAGE and 
beni TYRES in such quantities as may be ordered 
during :— 


Contract No. 29,969. 
(A) The Year pating. Wth June, 1917. 
(B) The Two Yea nding Wth June, 1918. 
C) The Three Years Ending 30th June, 1919. 
Specifications, conditions of contract and forms of Tender 
may be obtained at the Offices of the Consulting Engineers— 


Engineer forSaw Mills in Fulham 
NTED to look after Steam Plant, Paxman Horizontal 
Engine, Saw Benches, and other Machinery Supervise all 
repairs and periodic cleaning of boilers, &. 7 permanent post 
- suitable man over militai age. No person alread: 
mployed on Government work will be engaged.—Furnis! 
ful particulars of experience, references, and wages aot to 
your nearest ard of le Labor ur Exchange, mentioning 
“The Engineer ” and aftlwey 197. 





mee to Take Charge 8) MARINE CONSTRUC- 
TIONAL DEPARTMENT. Knowledge of ship construction 
essential, also must be familiar with modern refrigerating 
detail and insulation. ee by letter, state Fade if marri 
etails of experience, and salary requi to your nearest 
ur Exchange, mentioning this paper and No No 
aes already engaged on Government work will be engaged. 


xperienced Engineer Wanted 








otor Engineer, Able to wore 

Buses in thorough Running Order, and Work 5! 
Treadle Lathe. Must be ineligib le. ‘rite with full Veer vane 
and salary required —Address, “Engineer,” care of Pool 
Advertising Service, Fleet-street, EL. 


Wanted, Draughitsinen, Expe- 


RIENCED in Hydraulic Valves and Hydraulic Work 
generally, by firm of engineers in — ae Ron Lat — 
ready 





age, ex rience, and salary — n 

en, on Government work will ah PApply to your 
nearest Board of Trade Labour Exchange, mentioning “The 
Engineer” and number 111. 





Wanted, Draughtsman, Not 


ben: Hoc for ys service, used to structural steel 
work. G y. No person already employed on Govern- 
ment work will be engaged.—Apply ‘to your nearest Board 
of Trade Labour Exchange, mentioning “The Engineer” and 


number 195. == 
anted, Immediately, for the 
AN over femtiny 


a may ENGINEER DRAUGHTS 

e Charge of Steel Works Drawing-office (abo 

deenghtaenen)s knowledge of design of steel works plant and 

constructional work essential. Only first-rate men with ample 

revious experience entertained. Address, 145, Engineer 
ffice, 33, Norfolk-street, Strand, W.C 145 a 


anted, Lady Tracer, Used to 


echnical vend —Apply, Box 119, c/o ence 195, 


M 
Oxford-street, V 
with 


Assistant Draughtsman 


general experience in Chemical Engineering Work. 
Must ie ineligible for military service and not on Government 
work. Applicants must give full particulars of previous experi- 
ence, references, and state salary required. Ap ply your ws 
Labour Exchange, quoting “The Engineer” and No. A2 


(japable Draughtsman Wanted 


with general experience !or Iron and Steel Works.—Apply, 
stating age, qualifications, and salary uired, to your nearest 
Labour Exchange, quoting “‘The Engineer” ‘and No. A2118. 
No person already employed on Government work will be 
engaged. 


raughtsman (Mechanical) 
WANTED, to Design (under supervision) Small Tools, 
&c. Splendid, permanent opportunity for clever designer. 
Must be ineligible. No person already engaged on Govern- 
ment work will be employed.—Apply to your nearest 
Trade Labour change, mentioning “The Engineer” 
number 637. 

















and 





John Lge yt and Co., Ltd., 115, Victoria-street, W: * 
London, 8.V 

Tenders ait be addressed: “Secretary for Victorian 
Railways, Melbourne, Australia,” mark “Tender for 
Tyres—“ A,” “A.A.,” and “A.A.A.” respectively, and mailed 
in time to reach Melbourne on or before 11 a.m. on 
Wednesday, September 27th, 1916. 

A preliminary deposit of £100 must serge each Tender. 

The Government of Victoria does not bind itself to accept 
the lowest or any Tender. 





(Sigd.) PETER McBRIDE, 
173 Agent-General for Victoria. 
anted, Assistant (Engineer) 


for hum Tea Estate.—Write P.R., care Davies and 
Co., Advertisement Agents, Finch-lane, E.C. 175 a 


Wan anted, at Munition Factor wf 
partmental Managers, Kearns YOUNG N bs 





good acme who have been disc ed from Arm 
ape sme’ Must be capable of =~ Ey full te ow Be work: 
Engineering experience an asset.— Engineer Soe 
Norfolk-street, Strand, W.C. A 





Draug ughtsman Wanted for Con- 
a LED Machine Tool Works in Scotland, first-class 
—_— some experience in the d g of Boring ¥ 
experience, and salary. Ne person already 
.- Me Sop work will be ne Apply to 
your nearest oO rade ong Exchange, mentioning 
“The Engineer” rand number 1 


Praughtsman Wanted, with 


good experience in Design of Air Puinps and Com- 
pressors. Ineligible for Army. No person on Government 
work can be engaged.— —Apply, giving full particulars and 
stating salary wired, to your nearest Labour Exchange, 
mentioning “ The Engineer” and No. A2116. 


raughtsman with Experience 


in all types of Electric Cranes. Government controlled 
firm, Manchester district. State age, wages, and experience. 
No person already employed upon Government work will 
engaged.— Apply “to your nearest Board of Trade Labour 
fg" oa het “The Engineer” and number 723. 














W anted, Competent Agricul- 

TURAL IMPLEMENT DESIGNER, ex ete in 
Designing Implements and capable of Designing Motor Tractor 
Framework, &c. No person at present e' on Government 
work can e — eer Soar nearest Labour Exchange, 
quoting reference 





_) unior Draughtsman Required 
by London Engineering Works. No applicants not 
residing within a radius of ten miles, or already employed on 





Government work will be engaged.— » stating 9g 
experience, and salary req » 149, Offi 
Norfolk-street, Strand, W.C. 149 4 





Wanted for tg ene Under 


Admiralty, first-class JIG and TOOL meer yo 
Shop experience is essential. AN pale g already engaged on 
Government work will be employ Apply by etter, stating 
age, experience, and salary expected, with copies of -testi- 
monials, to your nearest Board of Trade Labour Exchange, 
mentioning “ The Engineer” and number 88. 





Su ar Machinery Draughtsman 
ANTED, well up in all porn fe gn Machinery 
for Manufacture of ugar from rospects for a 
thoroughly — man.—Reply, giving Tallest particulars of 
experience, e, salary, &c., to 120, Engineer Office, 33, Norfolk- 
street, Strand, W.c 125 a 





Wanted, Works Manager for 


Aeronautical Engineering Firm opening new branch. 
Must be energetic and good « disciplinarian, thoroughly conver- 
sant with up-to-date meth 0! ture, electric-driven 
lathes, press tools, and wood-working machinery. Splendid 
pia a for reliable man, good salary and commission,— Write 
B, Browne's Advertising Offices, 163, Queen Vic- 

corusanak: London, E.C. 133 a 


(Shartered Patent 


QUIRES ASSISTANT siete gay for iv) 5 roust have 
thorough knowledge of Patent Law and Practice, particular] 
British, and a good general knowledge of railway signalling an 

brake apparatus, locomotive, and marine boiler construction 
(including superheaters and feed-water heaters), and pneumatic 
and electric tools. Highest references require rite, 
stating salary exposes. to X.Y:Z., 547, Sell’s Advertising 
Offices, Fleet-street, E.C. 71a 


Engineer and Man of Business 
ANTED for control of outside Erecting of heavy and 
light Structural Work and Machinery. The duties consist. in 
oing from rah to er up and down ‘the country supervising 
‘oremen. A jobs are always in-hand at same time. 
Aeeaate. must ak had lengthy | Lompara of similar work, 
_ be of good education and address, and able to handle 
. State fully previous experience, see: | 
weoried, No 


tired 0 pe oe 
Govetainent work will Tonrest 
Board 0 Labour Reckatge, Thentiouing Th “The Engi- 
neer ” and number 102. 


Dp Wanted, to Take Charge 


au we a large Bleaching and Dressing Works. 
. HICKING, Queen’s-road, ies ye 








Agent Re- 











Wanted, paneer Foreman 
SHIPWRIGHT to Take Charge of Dry Dock Work. 
Liberal encouragement wi"! be given to suitable man. No 
at residing more than 10 mies away, or already engaged on 
vernment work need apply. an 7 stating 2 age, experience, 
3., c/o Street's, 30, ; Cornhill, 


— copies’of testimonials, to G. J 
E.C. Ola 


Wee Immediately, Com- 


i FOREMAN in_ «id-established Railway 

agon Works to tase charge of Forge and 

Sint fully: thats ol with Hydr«ulic Presses, Drop Stamps, 
am H ermanené situation, salary, and 
frst-claes opening for the right man. One who has been trained 
in a railway company’s smithy would have the 2 poederenee. _ 
Apply, stating age experience, and salary required, accom- 
ni copy wa recent testimonial, in first instance to 
Ro. “aaide, your nearest Labo = Exchange. No person on 


Gov ernment work will be engag 
° °y ° 
anted in Midlands, Machine 
and FITTING SHOP FOREMAN, accustomed to 
moesr General neering Work. Must be a lively six o’clock 
No person already e on Government work will be 
employed. —Apply, gi experiences and wages required, to 
your nearest de ames Exchange, mentioning 
*«'The Engineer” posted number 155. 


Chief C Cost Clerk Wanted atOnce 


Aeroplane Manufacturing Concern, N.E. 
pow games nis —_ of proved ability need apply. Good salary 
and p raed over residing more than 10 miles away, 
or alread v a lo on Government work will be e 
Henly Mr. TH, Peter Hooker Ltd., Blackhorse-lane, 
thamstow 106 a 














(Jost Clerk, Thoroughly Experi- 


ENCED, WANTED for Foundry turning = Small 
Castin, Must have accurate experience of piece rating, and 
specially a ‘accustomed to small work. No ro already engaged 
on Government work will be employed.—Apply to your nearest 
Board of Trade Labour Exchange, mentioning ‘* The Engineer ” 
and number 93. 


Wanted, for General Engineer- 


ING Works in London, engaged on War work, » MAN 
used to Workin, 
present engag 
wages r Ap| 
Exchange, mentioning “The Engineer” 


\ anted, for General Engineer- 
ING Works i in London, engaged on War work, a good 

FITTER. No one at present ee on War work wi 

employed.—Apply to your nearest Boa: 





a Shaping and Slotting Machine. No man at 
7 War work will be employed. Please state 

ly to your nearest Board of Trade Labour 
and number 156. 





y rd of Trade Labour 
Exchange, mentioning “ The Engineer” and number 155. 


anted, Machine Tool Setter 


in Manchester district.for Capstan and Centre Lathe 

Departaoenk of sonteoliod works. State wages required, 

experience. No person already aaa” on Government 

work will be engaged.—Apply to your nearest Board of Trade 

paboar Exchange, mentioning “The Engineer” and num- 
r 








eroplane Designer, with Con- 
SID RAS eee experience, is now OPEN to 

accept ‘Similar POSITION with a responsible engineerin 
firm who is coming into the aeroplane industry to stay. x 
fighting aeroplane to his design has been purchased by the 
Government, and he is well known at the War Office. Fullest 
particulars of career given on application.—Address, P639, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P639 B 


A® So ed (47), First-class 

cate, RE! la 2 a POSITION as MANA- 

GER or UN ‘DER-M. ; for many years chief: engi- 

neer. London ey “Hicchont references.—Address, 

P635, Engineer.Office, 33, Norfolk-street, Strand, W.C. P635 n 
ineer (38), 


At Liberty, 
ee 9 Class B.T., E _ M. Just home as 


abroad, 84 Res. Engi a in Seepien: ships’ repairs, &c. 
iaperiomeed in in textile machin ry, machine tools and miliwright 
work. Desires POSITION of RESPONSIBILITY as manager 
of general shop or marine repairs. Early reply.—Address, Po32, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P632-n 


(Capable, Ene Well-edu- 
ATED, thoroughly skilled practical and commercial 
ENGINEER (44) ; 20 years’ experience in drawing-office and 
works management, modern shop and foundry practice ; good 
organiser; effective control ; highest references ; moderate 


salary. AT LIBERTY. —Adadress, P636, Engineer Bn 
Norfolk-street, Strand, W.C. 


(Japable Engineer, Sound Tech. 


ICAL knowledge and extensive commercial and busi- 

ness experience, DESIRES RESPONSIBLE APPOINTMENT; 

and able used to control of men and staff. 

Highest references. —Address, 196, Tiginter Office, 33, Norfolk- 
street, Strand, W.C. 196 » 


Epgineer, A.M.I.C.E. (39), De- 


SIRES a ENGAGEMENT, thoroughly experi- 
enced in car design and manufacture, and general engineering 
work, with extensive commercial training, gocd apne, 
energetic, and not afraid of responsibilit; eae 7, 
Engineer Office, 33, Norfolk-street, Stranel, W 507 B 























Epgineer Desires Engagement, 
fully trained, over military age, hasfull experience of 
engine building, special motor engines, shipbuilding, and war 
material. Good tool and ig designer. Not on war work at 
present.—Address, P607, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P607 » 


Engineer, (34), Thorough Know- 


ledge of marine engineering tools, naval and field guns, 
shell manufacture, and general engineering, good organiser 
and beg ge DESIRES RESPONSIB: e POSITIO} 
Address, P615, Engineer Office, 33, Norfolk-street, Strand, W.C. 


Pé15 B 
ke 











ineer (40), A.M.I. Mech. E., 


-M.I.E.E., technical, commercial — igible), alae 
D.O., estimates, corres} ndence, REQUIRES a POSITION 





ah = eR —Address, 198, Engineer Office, 33, Norfolk- re 
ka ineer (42) Seeks Position as 
ORKS ENGINEER, mechanical and electrical and 
buildings, &c. At liberty August Ist. hy encinume we Engi- 
neer Office, 33. Norfolk-street, Strand, W.C P6335 B 


x] erienced General Manager 
Aeroplane Works is DESIROUS of undertaking the 
MANAGEM NT of the AVIATION BRANCH of a sound 
he eae ring Firm. Five years’ practical experience of aviation. 
Ww knows at the War Office and throughont the industry. 
Splendid organiser, not afraid of work.—Further particulars 
= application to P641, Engineer Office, 33, Norfolk =" 
ran 








Marine E Engineer, 14 Years Chief 
o steamers, REQU —_ PERMANENT 
onaree of plant, &e, 41. Exceillen 
» 584, Montpelier-gardens, East. Ham, 
P621 B 


EMPLOYME) iT. 


oe —Apply, 

Esse: 

M anion Engineer, Age 42, 
having completed the erocti jon of a large Engineering 

works in London, is OPEN to an ENGAGEMENT ; 25 years 

practical and technical ex ene in all branches of general 

engineering work ; expert knowledge of plant lay-out, machine 

tools, jig and tool "designing, and practical experience of H.E. 

and shrapnel shell production ; highest references.—Address, 

P612, Engineer Office, 33, Norfoik- -street, Strand, W.C. P6128 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Ibert-square, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. 








Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c. 
Paces II., II., LXXVI. 


Numerical Index to Advertisements, 
Pace LXXV 











THE ENGINEER 





Juty 21, 1916 








Marine Engineer (43), First-c’ass 
B.O.T. cert., DESIRES SHOKE APPOINTMENT, 
thoroughly experienced in refg. hyde. and elect. plants : good 
organiser, energetic, and not 3 afraid of responsibilitv.— Ac dress, 
Pens, Engineer Office, 33, Norfolk-street, Strand, W.C. P626 8 


eep Well Pumps.—Wanted, 


S&T of Treble Barrel, 6in. bore, 18in. stroke, with 200tt. 
Suction and lie; eh Pipe, with Rods Engine Frame, and Air 
Vessel com eres 6000 gallons per hour.—Full parti- 

culars to J enrietta-street, Strand, W.C. 55 F 





Werks Engineer, Experienced 


power plants, gus, steam, hydraulic, and D.C. elec- 
tricity works construction, organisation and maintenance, 
D.O. and commercial experience, diplomatic accelerator and 
energetic manager, open jfor ENGAGEMENT.—Address, 
P69, Engineer Office, 33, Norfolk-street, Strand, W.C. P6098 


\ orks Manag 





er Desires Engage- | b 

MENT in Great ot eng At present employed in 
large American elec. mfg. works. Thoroughly experienced 
in most up-to-date machine shop practice, organisation and 


management. Specialist in electrical machinery and H. 
shells from 3in. to 15im. diameter. Englishinan, aged 
48 years.—Address, P620, Engineer Office, 33, Norfolk-street, 
Strand W.C 620 » 





_) unior Engineer’s Draughtsman 
REQUIRES BERTH in draughtsman’s —s two years 
m4, Mark: lane, 


god technical training ; age 16.—G. BAKER, “4 
B 


[ouble- ‘Headed Shaping Mach- 


INE WANTED, about 30in. nag yh — be a good and 
strong tool. Please state where can —Address, 131, 


Engineer Office, 33, Norfolk-street, Strand, W We c. 131 F 


French Concern Wishes to Buy 


ae ae FANS, “ Roots,” new or second han 





Fe, Sale, One 3-Ton Loco. 


M CRANE, by Smith, and One 3-Ton DITTO, by 





Wilson ; tian in about 14 days 
RIDDEL and CO., 40, 8t. Enoch- -square, Glasgow. 188 ¢ 
F*,,. Sale or Hire, Electric 


m 6 to 300'H.P.; PORTABLE ST 
ENGINES hi trom te to ON. H.P.; STEAM BOILERS, CRAN 
—s MACHINE TOOLS of ‘eo: , ae tion ; reasonable 
yb. delivery.—J. T. W ‘4MS and SONS, 37, 
son Victoria-street, London, E.C. he City 3938. 2025 a 


Fer Sale, Powerful Self-acting, 


BRAKE LATHE, triple 








a ab Read. as 25/150 tons.—All communications to geared, Sein. pay screw-cuttin 
ER, WAEC # Sin. — — ate 7ft diameter, loose bed, takes 
Tea e aaa Department,” Salisbury House, ay fore” betwee! 
circus, RIDDEL ar ‘co ‘40, St. Enoch-square, Glasgow. 190 a 
icrometers, Twelve lin. Fer Sale, Powerful Planing 


a | REQUIRED. —Adadress offers to mete 55 
and PAUL, Ltd., Aircraft Works, Norwich. 


at CHINE, by Shanks, to plane 27ft. by 5ft. by 5ft 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1914 





e uired, One Potter and John- 


N 5a ye LA gid MACHINE, also 
One full ONIVERSAL GRINDE milar to No. 2 Landis. 
—Address replies to Any PETE HOOKER LTD., Black- 
horse-lane, Walthamstow. 164 F 





dvertiser, Turner, Fitter and 
Marine Engineer, lst B.O.T. cortif., 49, sober, active, 

&c., DESIRES SIT. as U NDER- FOREMAN, or other place of 
trust; permanency.—Address, P¢13, Engineer Office, $3, Norfolk- 
street, Strand, W.C. 615 B 





Foreman Patternmaker Seeks 


POSITION where the services of a capable organiser and 


disciplinarian, with wide experience in varied lines, can be 
utilised.—Address, P631, Engineer Office, 33, Norfolk-street, 
Strand. wc. P63l _» 





(Merk (30), Costs, Wages, Book- 
KBEPING Statistics, Stores, &c., DESIRES SENIOR 
POSITION. About £140 p.a. Town or country ee eZ =_ 
Address, P619, Engineer Office, 33, Nevfolk-street, a &. 
BK 


| ady Secretary.—A Thoro oughly 
perienced _ eapart Lady 2 well-ed 

hand- Typist, 8 RES PERMANENT 
POSITION in Firm as Shorthand- Typist or 
Secretary to Director or Manager, &c. Similar tion held 
with last firm. Excellent gg Salary per week. 
Appoint nents 1-2 p.m.—Address, P6350, , Engineer Office, 35, 
Norfolk-street, Strand ,W.C. P6 8 


Secretary of Engineering Com- 
ANY can wy 3or4 days per week as K-KEEKER 
and ACCOUNTANT to another firm; — expels Le 





gineerin, 





Boiler for Tank, 22ft. by 6ft. 6in.; 
ditto, 14ft. 6in. by 4ft. 6in., 70 Ib. pressure. Several others 
ys r— —Letters, ENGINEER, 12, Mabledon-place, Euston- wad. 
Dp lex Steam Pumps, 12in. 
os 84in. water, 10in. tg one Ditto, 7in. by 
Sin. x 10in.; belt-driven Centr.f 1din., 5 Sin,, and Sin 
tvlerecect No. 8 and 3; Portable  Horsb 9 H.P. 
ENGINE; Crosley. <0" type GAS ENGINES No. ei 
ROLLER TANKS, from to 20ft. long to 5ft. 
2 BAND SAWS ; atin %. ‘sin, TH HICK NESSING MA ACHINE: 
7ft. Sin. x 3ft. V VERT ‘AL BOILER on Wheels, insure 80 Ib. ; 
Mason's STON ERS, 20in. x 8in. and 12in. x 7in.— 
STANLEY ENGINEERING cO., Bal ll4e6 
Sale :— 


Plant Ge 


Electric 
One 150 H.P. hae: SET, 70 volts. 


volts. 








Fer Sale, Screw-cutting 10ft. 


LATHE, with Sep bed, traver. enn, face plate, change 
wheels, &. Excellent condition, Seen at Newnham-lane 
Works, Bedford.—Apply, W. REYNOLDS, Fordfield House, 
Ampthill. P627 « 


-CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Paymente. 


Prices and 8 on 487 





PP 


THE cLASCOW RAILWAY 
ENGINEERING COMPANY, ‘"° 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S.w, 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Qa 








For Sale, Surveyor’s Barometer 
and BOX SEXTANT, both new and aluminium, with 

leather cases complete. What offer? The two cost about £12. 
—Apply, COUNTY SURVEYOR, Castlebar, Mayo. P628 « 


For Sale, Theodolites, 


paar pete Mane, jee wee 
KSON’S, 338, H olborn, W. 
eens Gray's Inn- — 


| For Sale, Levels, 


a 3 INSTRUMENTS, SECOND-HAND* 
N’S, 338, High Holborn, W.C. 
yw § Gray's Inn-road). 2003 6 








or Sale. Thread Milling 

MACHINE. Will take shells up to 6in. Seen in 

London. a AdGreah, 200, Engineer Office, 33, Norfolk-street, 
Strand, W.C 200 6 





RAILWAY & TRAMWAY SPRINCS 


Wa British, Colonial, India-office Specifications, &. 


m. GRIFFITH & SONS, Ltd., 


Sheffield. 
Napier Steel and Spring Works, Savile Street, East. 
London Offices— 


n 
Nos. 38 and 15, Victoria | Street Westminster, S.W. 
Telegraphic Address—Griffith, ‘Sheffield. 


National Telephone No. 4680 (3 lines). 503 





ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 
orks and Offices: ROTHERHAM. 


WHEELS & AxLES 





One 43 KW. LIGHTING SiCT,'290 volts F Sale. Turbi PI 
One 200 H.P. Willans E ENGINE for dynamo driving. or wale, turbine ant, 2 Sets With Cast or a Forged Naves. 
One Electric Disc COAL CUTTER for 500 volts °dircct- each 300 K. W. Turbo Generators, com: Juve with surface 
carrent. condensers; can be seen running.—W. CRAIG, Broad-street Wagon Ironwork, ngs, RAILWAY WAGONS 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 193 ¢ | House, New Broad-street, E.C. Péll« (in iron, 8 Steel or Timber). 
Engine and_ Boiler, Hindley, For Sale, Two Belliss Engines, | T#® ctascow rouiine stock & PLANT WORK 4 
ee DOILER Bs “tote ENG 1 2 I yada with 7 K.W. engle ohne, HURST, NELSON & CO. LTD. 


ENGINE and BOILER, ae ENGIN “i 
Miabh sae ae 2 


ledon-place, Euston-road, 


For Hire, 7 s and Well- 


a BORING TOOLS ag Gentchors De Dowp Bn tin. 





oon 2200 volts, alternator.—THOMAS JOHNSON, Presocott- 
it, Wigan. 746 


Fer Sale, Two Gas Engines. One 


large GALWAY BOILER, two BOBBIN OVENS, 20 


























ut RAILWAY CARRIAG 
ELECTRIC C by! and one other description mot He RAILWAY 
d TRAMW. ROLLING STOCK 
Makers of Wand, prods — od Piast, Foroixe, Sutra 
Worx, yn Pe and Brass Castixes. 
Office and Chief Works: MOTHERWELL. 








E. BUTCHER, 11, Cornwall-road, Bayswate rourd ; Ton Win 
Od DOWS (gl hi IRON COLUMNS ) 
sarest, ye 8.E. Telephone No. 978 op. Be ee apne titan y he vot 1 ie fice * Gordon Grambers, 31 
Nituation as Representative Re- : "hee dustrated Adve tas 
ua p or Immediate Sale, Superior Sale. Two“In 1’s tiustrated Aidt. last week, page S7. not 
Qc IRED, fist clans experience in elevators and conveyrs, 100 K.W. Belliss-Silvertown “ Balancer” ECTRIC ye 8: ale, 1 W o* ngerso team- 
e ene inery, or assistance given rms under- | GENERATING SET, 250/300 volts ; instant delivery. IVEN "AIR COMPR IRS, capacity 320 and 500 
poe cr ddress, P64, Engineer — SB, met Ot RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1876 po g capacity 288 cubic fect. DITTO, aes Receiver com- LOCOMOTIVES IN STOCK. 
and CO. St. Enoch-square, Glasgow. 189 ¢ ed 
or Sale :— KERR, STUART & CO., LTD 
2 ~_ . * 
AL A Lar e Jim of Rp in F or Sale, Two Suction Gas have in stock, or in an sdvanded state of progress at, ther 
oo ae » PREMIUM PUPIL tng puree to i Pi PARSONS STEAM TURBO SET, 3500 K.W., ENGINES and GENERATORS, by Tangyes Ltd., 180 Works, Stoke-on-Trent, a are! number of 
orks and Drawing-office.—Address, 1200 r.p.m., 200 Ib. to sq. in., with alternator field-rotati: -E, oo — about equal new re E. PA gg sige tw 
Norfolk-street, 5 ‘Strand, Wo cagaen Cee, & type, and exciter complete; 6000 volt maximum ax ELL Baa ford. ons rwetien 
274i, when 400,000 capable of manin dyn Os py 5 id t oie an Apply tee i, 8 UART 
4in. when 000 gallons of water per mainute aré being ‘and CO., Ltd., 5° Broad Broad’ St) Place, © nyo 608 


Well-known Firm of Aero- 


A oy Constructors and Motor <pepts te ecioging 
hands, Lave a VACANCY fora YOUTH as P’ 

The course will include both workshop a drawing oftiee 
experience.—Address, 157, Engineer Office, 33, Norfolk street, 





Strand, W.C. 1578 
ngineering Pupil. — Firm 
E rhe oe Contry em; | any have 


Ry ay A 
VACANCY, varied classes of work ie excellent 





hos 33 Nertolictrect, Strand, WG : 
Pupil.— —The Borough and 
in his office ior a ere PPTL address TOWN rn a Sore 





nst. C.E., Inst. Mech. E., B.Sc., 


and all ENGINEERING EXAMINATIONS.—Mr. G. 
KNOWLES, B.Sc., A.M. Inst.C.E., &., personally PREPARES 
CANDIDATES, “either orally or by correspondence. Hundreds 
of successes during the ast twelve years. Courses can be 
commenced at any time. , Victoria-street, Westminster, S.W 





STRUCTURAL ENGINEERING. 

For pate culars of COURSE of Pg by 
CORRESPONDENCE, write to “TH WESTMINSTER 
ENGINEERING BUREAU,” 23, Old Oak: -road, Acton Park, 
London. P3271 


Agents Required on Commission 


basis by Machine Tool Makers and _Ironfounders; 
Liverpool, Newcastle-on-Tyne, Glasgow, Cardiff, Belfast, Bir- 
mingham, Southampton, Leith, and Hull. = Address. » it, 
—— Office, 33, Norfolk-street, Strand, W.C. 7D 


AB Engineer with Mechanical 


and commercial experience is shortly PROCEEDING 
to NORTHERN ITALY on a special commission, and would 
like to HEAR from FIRMS desirous of finding openings there. 
ao 132, Engineer Office, 33, Norfolk-street, ——s 
- » 











‘anada.— Engineer, with Com- 

MERCIAL Tec to be resident in Montreal, OPEN 

for LIVE SELLING AGENCIES.—Address, P622, Engineer 
Office, 33, Norfolk- ey Strand, W.C. P622 » 


(Jentleman, Proceeding to ‘the 


United States in June for two months’ trip, would 
ACCEPT COMMISSIONS. oneness’ business man and 
trained chginest. —Address, 413, Engineer Office, 33, Norfolk- 
strect, Strand. W.C 413 p 


Nilica Brick (High Grade) Works 
in important N.E. centre. PAKTNER REQUIRED 


with £5000 for extension of business, or would SELL outri wd 
—Address, 4, Engineer Office, 33, Norfolk- street, Strand, W.C. 








Wanted, a Machine for Bending 


and Straightening FE Joists up to 18in. by an, 





section, belt or ars ee —Reply, with full rtioulace and 
dress, to MACHINE, care o “Tayler’s, , Fleet-street, 
London, E.C 172 ¥F 





Wanted, One 5-Ton and also 


10-Ton STEAM TRAVELLING CRANE, gauge 
4ft. 84in., steam-driven. Please supply full particulars with 
tender.—Reply, 


iving price and full particulars, to 146, 
SNortel 146 


Engineer Office, Norfolk-street, Strand, W.C. 


eee completes 7 throw type air pump, 


350 KW. ALTERNATOR, ‘three-phase, 50 
550 volts, by B.T.H. Co., driven ty hx H.P. Cross Com- 
eLaaae Eee Be Pee Be 
200 K. WG! GENERATING SE’ SET, En + we by Belliss 
me Morcom, cyls. 8in. and léin. $5 volte 380 Fp Siemens 


Dynamo, compound wound, 500,550 .m. 
SETS, by the 


TWO MOTUR GENERATING 
Westinghouse Co., Motors 200 H.P. $80 500 volts, three- 
cycles, Generators 200 ‘KW., D » compound 
woun 


L0co.. 94in. cyls., » Lain. gay 6 wheels coupled, 
HORIZONTAL CROSS. COMPOUND CORLISS 
VALVE ENGINE, 17 H.P. cyl., Sin. L.P.cyls., 42in. 

Kk Patent cut-off motion. Makers, ‘usgraves, 


ton. 
7 3-Yard END-TIP WAGONS, 4ft. 8}in. 
SAWBENCH, 48in. dia., long spindle for cross- 


cutting. 


R. H. LONGBOTHAM & CO., Ltd., 





AKEFIE 
& AT masons HOUS NEWGABTLEOX: TYNE. 
Tel: 4 Wakefield ; 86 We 
Tel. Add. : akefield.” 2017 6 
For Sale, a Double mc Set 
f TOOLS vn Base End and Waving of poo pees H.E. 
Shell; never been Maker's invoice price 


£50 or near offer.—_HUMM and CO., Engineers, Ply mouth 
1 


a 


F*_' Sale, One New 3in. Roots 
BLOWER;; one 4in. ditto; two Sin. ditto. All with 
ring cling t bearings, fast and loose pulleys ; for immediate 
DISPOSAL. H. KING and ©O., Lid. a mont, 


Malleworth. Glos. 


(jenerating Sets, Direct- Current. 


One 300 K.W., 500 volt, Belliss E.C.C. ; Two 280 
500 volt, Belliss, Bruce Peebles ; Two 100 K. w., 460-500 roe 





with spare armature; One brand new 68 K.W., 220 volt, 
Browett-Lindley, E.C.C., one W. 220 volt Browett- 
Mather and Platt; all are ready to despatch. Two 

by 9ft. 6in., Dish-ended LANCASHIR BOLLERS, 


120, the 2 100; Two 20 by 7, 
Two 7it. by 3ft. 3in. 
7ILMAN, 

1856 


Danks make 1 one insured 
LANCASHIRE BOILERS, for 100 Ib.; 
VERTICALS, insure tb. —Apply to FRANK 
Lightwoods Hill, Birmingham. 


.P: Motor, by the Pheenix 


175 2 , Bradford, 460 volts D.C, with rope pulley and 
Brook Hum siert el. 
125 HP. a sarting fe Mather and Platt, 200-240 volts D.C., 


490 revs. Both in stock for immediate d 
HARRY H. GARDAM and CO., Tha. STAINES. 


OVERHEAD TRAVELLING 
CRANES. THE 


VAUGHAN GRANE GC? 


LTD. Openshaw, MANCHESTER. 
Formerly VAUGHAN & SON, Ltd. 6127 























For Sale, Almost New 16 H.P. 


PETROL ENGINE, Gardner type, in perfect running 
order a marine one pment, 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1% 6 


Jor Sale, Boiler, Splendid Lan- 
CASHIRE, ‘wort. by 7ft., by hn Thompson in 1900, 
reinsure with National Boiler Ins. Co. at 100ib.; bargain for 
prompt — —RATCLIFFE and SONS, Hawarden Iron- 
works, Chest 166 a 


Fors Sale, Gas Engine, 43 B.H.P. 


5% ipbell ) with Air Compressor Suction Plant com- 
slete. In first-class condition. Displaced by motors. — Apply, 
JOUGLAS FRASER and SONS, Ltd., Arbroath. 











LIDGERWOOD 


PILE DRIVING. 


HOISTING & CONVEYING. 
Send for Catalogues and Particulars. K368 


LIDGERWOOD MANFG. CO., 


Moorgate Hall, Finsbury Pavement, E.C. 


THE ALUMINIUM CASTINGS CO. LTD. 











Fer Sale, Horizontal Boring 


MACHINE, spindle 24in, diam 


APING MACHINE, b: 
Two Double-geared Vertical DRILLING OT ACHINES, 
2gin. — 
One Player's COPPERSMITH'S PLANISHING HAMMER. 
One ANGLE IRON STRAIGHTENING and BENDING 
MACHINE, for light work. 
One 6ft. PLATE EDGE fray MACHINE. 

One Sturtevant and Two RIC FANS. 
Double-ended PU NCHING ‘and. SHEARING MACHINES. 
= 6ft. Set PLATE BENDING ROLLS. 

RIDDEL and CO., 4, St. ied egunne, Glasgow. 1926 


= | For Sale, Large Powerful Treble- 


GEARED BRAKE LATHE, electrically driven; 8ft. 
eared ¥ vee admit 12ft. dia. and 24ft. between centres ; 
eavy wide, with tool rest and 
poppet ,~3p 4 8 
approximate weight 40 tons. — 
low price before removal ; 
and SONS, Eng ¥ Sonth B 
London, 8. E. 


For Sale, National Gas Engine, 


27 Lem eff H. P., genie 10in. x sb bet three ne and 
i os ete ; good wees ing order ; can be seen runni 
MATHER, i elltng ae ore 


One 12in. Stroke 8: 








rd. Station, 
1286 











Wanted, Second-hand Gravel 


SCREENING and CRUSHING PLANT; 
good condition.—Full particulars to TRENT NAVIGATION 


COMPANY, Nottingham. 
Tanted, Second-hand Vertical |= 


/ 

\ DONKEY BOILER, built to Lioyd’s classification and 
retaining same ; sizes either 14ft. 6in. by 6ft. 6in. or 15ft. 6in. 
by 7ft. diatheter., w.p. Ib. of 1001b. lowest prieé = 
rail and full particulars. —Address, P472, Engineer a - Digg 5 
Norfolk-street, Strand, W.C. 


Wanted, Steam, 5 or 6 Ton, 


TIPPING WAGON. State age, makers, Geintttion 
and price.—Address, 183, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 183 F 











or Sale, One Large” Twin 
Marine Type ‘COMPOUND ENGIN 
(total 300 os .P.) ) at 1351b. steam pressure. Fitted with cheats 
eared r, balanced crank ; direct-coupled to Common 
ynamos ‘at fi19 Volts, 100 K. Wy. capacity. ice £300. 
reese and her particulars obtained at at SARDINES, 
ring-street, Nottingham. 


Fo Sale, One Set of Bilt davon 
Two-throw HYDRAULIC PUMPS, 1sin, diameter ram by 


. stroke. 
Set Three-throw ditto, lin. diameter ram by 4in. 


staph. 
One 6in. Ram by 6ft. Stroke HYDRAULIC AccUMv- 


All by “W. Causter and Co., a 
In good working order, may 
works, 
and BEAN, Ltd., Dud 








be seen a AP S088, at 
Prices upon application —Apply, HA 


> 
SF 8 Sse 
es a &, /$ES 





P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 


Manufacturers of RAILWAY WAGONS and CARRIAGES, 
IRON and STEEL LEEPERS, F 1SH-BOLTS, SPIKES, and 
other PERMANENT WAY MATERIAL, BRIDGES,’ and 


FING. 
eg! wore ag for RAILWAY PLANT and STORES of 


every 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108, Cannon-street, London, E.C. 





\RRIAGES 
W AG( INS 


ARS 
Wa 


RAILWA \Y ¢ 
RAT \y 
TRAM ( 








R. Y. PICKERING & CO., LTD. 


(Established 1864.) 


Builders of Railway Ca: es and Wagons. 
Makers of — and Axles of all kinds. 


Chief Works and Offices 
WwW ISHAW, ngaR GLASGOW. 


London Office 
8, Victorta Street, WESTMINSEER, S. Ww. 


G. R. TURNER, = 


of all descripti 


IRON AND WOOD FRAME WAGONS 


For Home, Colonial S Fore Railways. 
PERMANENT WAY MATERIALS, be. 





fact 





Colliery comet ming and Conveying P Tipping 

Elevators, Structural Work, coe cng ofa) I descr! ions) 

Chief Works & Office: LANGLEY MILL, nr. NOTTINGHAM! 
uary House, Westminster. 


London Office: Sanct 
See Illustrated Advt. first issue in peach month on page 8. 











INGLESTON FO NDRY. GREENOCK. | 














Civil Engineering 
Electricity 
Engineering 
Draughtsmanship 
Cinema Work 
Wireless Telegraphy 
Marine Engineering 
Mining 
Each of these little books is full of useful formule, 
hints and notes, etc. If you are interested in 
the study of either of these subjécts we will 
give you one of these little books FREE. 
Write for the one you are interested in. 
Send 1d. stamp to cover postage. P6503 


(E.R. Dept.), THE BENNETT COLLEGE, SHEFFIELD. 


LA POINTE No. 4 Broaching Machine. 


RICHARDS’ Side Planing Machine, bed 
. long, planes 20in. wide. 


PRENTICE BROS.’ Universal Turret Lathe. 
JOHN MACNAB. WV Mary St., Hyde. 


Tel. No. 78. 






How 


to 
Study 




















W. G. BAGNALL, L” 
BUILDERS OF LOCOMOTIVES 


Weighing from 3 to 50 tons, for any gauge, 
or thigh ne est-class Workmanship and Materia 8. 


Makers or 


Ti Trucks, Sugar Cane Wagon , Turntables 
— Switches, de. 
See Illustrated Advt. in alternate issues, Spi#2 


DREDGING PLANT 


FLOATING CRANES. 
COAL BUNKERING VESSEL = 
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A NATIONAL PROJECTILE FACTORY. 
No. I. 
INTRODUCTION, 

Tue several National Projectile Factories which, 
if we know where to look for them, are now to 
be found at work in this country are Government 
concerns. In each case, the cost of buying the land, 
of erecting the necessary buildings and of supplying 
the machinery and other equipment is borne by the 
Government. At the entrance to the works, however, 
there will probably be found a brass name-plate 
bearing a legend such as ‘‘ National Projectile Factory. 
Under the management of Messrs. Blank, Dash and 
Co., Limited.” 

Before the war Messrs. Blank, &c., were a well 
known firm of engineers. They were not necessarily 
specialists in the manufacture of munitions. They 
perhaps had never turned out a single shell or 
gun or other piece of military equipment in their 
lives. They had, however, established for them- 
selves a sound reputation for good workmanship, 
and by the success of their undertakings had shown 
that they knew how to organise and conduct an 
engineering factory. 

When it was feund that the Government arsenals 
and the half-dozen or so old-established private 
munitions works were quite inadequate to supply 
the vast amount of shell required by our armies and 
those of our Allies, it was to firms such as Messrs. 
Blank that the Government turned for assistance. 
In effect, the Government said to Messrs. Blank: 
** Choose a suitable bit of land. We will buy or hire 
it from the owner. Erect. on it a suitable building. 
We will pay the cost involved in buying and erecting 
the necessary material, and will give you, as it were, 
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As this article is intended to be of interest to others 
besides engineers, it may be well if we explain here 
that a Projectile Factory does not turn out shells 
complete and ready for handing over to the gunners. 
Nine-tenths of the battle in the manufacture of 
modern artillery projectiles is the production of the 
steel shells. The Projectile Factory takes in steel 
billets and forges and machines them to shape. It 
also makes the steel noses which are screwed into the 
ends of the shells where this method of manufacture 
is adopted. But with the filling of the shells with 
high-explosive it is not concerned. The filling 
process is a comparatively simple stage in the 
manufacture of the shell, and is performed in certain 
separate. works. The manufacture of the fuses which 
are screwed into the caps or plugs made at the Pro- 
jectile Factory is also performed separately. 

To the lay mind it is perhaps not quite clear why 
this country, with all its vast existing engineering 
resources, should, in the middle of a tremendous 
war, have to go to the trouble and expense, not to 
mention the loss of time, involved in the erection and 
equipment of entirely new factories for the production 
of shells. Would it not have been better and more 
economical of time and money to have used’ Messrs. 
Blank’s existing works and machinery along with 
those of the machine tool makers, the structural 
engineers and others, whose plant had, as it were, to 
be commandeered to build and equip Messrs. Blank’s 
new projectile factory ? Had we a year ago concen- 
trated attention on the production of shells rather 
than the creation of means for producing them, 
would we not actually have had more shells in hand 
to-day than is really the case ? Of course, we have 





now an enlarged shell-producing capacity, which will 
But had we 


' tell more and more as the days go on. 


7! 





simpler and their handling easier.‘ A certain amount 
of delay would no doubt be incurred while the 
machines were being designed and made and the 
operatives trained. But in the end we would have 
permanently increased our shell-producing capacity, 
and, moreover, would be in a position to go on in- 
creasing it instead of coming to a dead maximum. 

There is no reason why a shell should not be com- 
pletely machined on a single lathe. Such a lathe, 
however, would not be a simple machine, for it would 
require to have as many adjustments as there are 
operations to perform on the shell. None but a 
skilled workman with long training could readily learn 
to operate it. The machine tool makers and other 
engineering firms set to work to produce specialised 
shell lathes. Instead of designing and making a 
lathe capable of performing the fourteen or so opera- 
tions required on a shell they constructed fourteen 
different types of machine, each of which was special - 
ised to do a single one of the operations and no 
more. The simplification of the mechanism in each 
case was carried to a truly remarkable degree, and as 
a result girls and others with no previous acquaint- 
ance with the inside of an engineering factory could 
be taught to use the machines efficiently in anything 
from a fortnight to a month. 

We imply in the above what we believe is true 
regarding the success with which women have been 
employed in our shell factories. Reading some 
accounts, one would gather that girls are by nature 
born mechanics or have the mechanical instinct 
lying nearer the surface than men. However much 
we appreciate and admire the way in which the 
women of Great Britain have assisted in saving the 
country—for we are convinced they have done 
nothing less—-let us maintain a proper perspective in 
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Fig. 1—ARRANGEMENT OF FORGE AT A NATIONAL PROJECTILE FACTORY 


an architect’s fee for designing the works and looking 
after the building operations. Order whatever 
machines you require. We will pay for them, and 
lend you our assistance to expedite their delivery. 
Collect a staff of workpeople and train them. When 
all is working, we will provide you with money to 
pay the workpeople’s wages, and will pay you to 
act as our managers in the new works.’’ This no 
doubt is a typically British way of doing things, and 
may be open to criticism on theoretical grounds. It 
results, for instance, in the anomaly of a Government- 
owned arsenal being designed, staffed, and run by an 
individual private firm. In practice, however, as 


we have reason to know, it works extraordinarily | 


well, and seems to combine under the one roof the 
best qualities of the out-and-out Government factory 
with those of the privately owned enterprise. 


We do not wish to create the impression that every | 
large well-known firm of engineers is now looking | 


after a National Projectile Factory. There are 
certain firms indisputably in this category who have 
not been approached on the subject, and who have | 
not, to go further, made a single shell in their shops 
since the war broke out. The skill, the experience 
and the special equipment of these firms are being 
taken advantage of in other directions to such an 
extent as to leave them no time to organise a Pro- 
jectile Factory, even though the indefinite multi- 
plication of such factories were possible. 

We also desire to avoid implying that in approach- 
ing Messrs. Blank and similar firms the Government 
threw over the old-established armament firms. On 
the contrary, the armament businesses are still, we 
think, the backbone of the shell-producing estab- 
lishmente i in the country. 


adopted the suggested course, would we not have had 
more shells last autumn than was the case, sufficient 
perhaps to have made the battle of Loos decisive ? 
Military reasons no doubt affected the decision of 
the authorities. With these we need not deal. There 
/are engineering considerations, however, to be taken 
into account which must be mentioned. Simply 
put, it comes to this: Shell production is specialised 
work and can be carried out with greatest rapidity 
and ease on machines specially designed to deal with 
' shells and nothing else. On the other hand, Messrs. 
Blank’s existing machines were adapted to deal with 
a wide variety of work. They were capable of produc- 
ing, let us say, anything from a locomotive crank 
axle to a motor car underframe. Where the specialised 
| machine had one handle, one wheel, one adjustment, 
| Messrs. Blank’s would have half a dozen. Hence to 
employ the latter on shell work would have rendered 
idle five-sixths of their capabilities. 
| Next consider Messrs. Blank’s staff. They were 
| highly trained mechanics, capable of turning their 
hands to any class of work which came their way. 
To employ them on the one constant job of making 
shells would have wasted more than five-sixths of 
their skill. In addition to this, there was already a 
serious shortage of skilled labour, and to have trained 
fresh hands to operate the existing machinery with 
all its complications would have involved an exor- 
bitant waste of time. 

The business-like alternative was to employ 
machines designed from the start to make shells and 
nothing but shells. The more specialised these 
machines were made the easier would it be to train 
labour to operate them, for as their specialisation 
| was increased so would their construction become 








the matter. The success of fema:e labour in our 
factories indubitably springs from the skill of those 
who have designed and made the machines it uses 
and from the care and patience cf those who have 
taught it how to use them. 


THE FACTORY. 

With so much of introduction, the description 
which follows of what we saw at a National Projectile 
Factory, which, through the courtesy of the Ministry 
of Munitions, we were recently allowed to visit, will, 
we hope, become intelligible to a wider public than 
that to which we usually appeal. Where the factory 
is situated, under whose charge it is, and what is its 
output of shells per week, we may not say. Regarding 
the output, we need only remark that it is large and 
rapidly increasing as the factory approaches com- 
pletion and as the operators become more skilled. 

The factory is really in two parts. At one place the 
shells are rough-shaped by forging. They are then 
taken by steam wagons to the second part of the 
factory about a mile or so away, where they are 
machined to shape and size, bored internally, screwed 
at one end for the nose pieces, varnished inside and 
painted outside. We deal with the forging branch 
in this article, and will postpone our account of the 
machine shops until next week. 


HANDLING AND HEATING BILLETS. 


The factory in question is engaged—or was when 
we saw it—on the production of 60-pdr. high-explosive 
shells. The raw material as received by the forge 
from the steel works consists of billets of steel some 
4hin. square, 15in. long, and weighing about 80 Ib. 
The steel of which these billets are made is of a some- 
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what higher strength than is commonly used by engi- 
neers, its breaking load being about 40 tons per square 
inch. The billets arrive by rail in trucks, which are 
run on to the siding shown at the foot of the plan of 
the shop. which we give in Fig. 1. Between this line 
of rails and the row of furnaces the ground is used as 
a billet store—see one of the views in the Supplement. 
At any given moment some thousands of billets 
will be found here arranged in stacks. On a pair of 
overhead girders, one along each edge of the storage 


ground, three overhead electric travelling cranes | 
can run in a direction parallel with the line of rails. | 


These cranes, instead of using hooks and slings, are 
provided with powerful electric magnets. On lower- 
ing these into the trucks and on switching on the 
current, the billets, being of steel, cling to the magnet 
and so may be removed to the stacks. Five billets 
may thus be lifted at one time by each crane. 

The billets as required are lifted by the cranes 
from the stacks and carried over to the furnaces. 
Each furnace is provided with a shutter-like door 
on the side nearest the storage ground. Just outside 
this door and level with it is a steel plate table, on 
to which the billets are deposited from the crane 
magnet. The table is provided with a horizontal 
hydraulic ram. 


the ram is operated and pushes the billets in a row off 
the table into the furnace. As fresh billets are 


added at one end those nearer the other are through | 


the action of the ram, pushed forward towards another 
door through which they are withdrawn, when heated, 
by the forge hands. The heating of the billets thus 
proceeds continuously, that is to say, there is always 
a hot billet ready to be withdrawn. The plan—Fig. 1— 


describes the furnaces as being “‘ semi-gas-fired.”” This | 


means that the fuel used is coal and that the coal is 
gasified within the furnace itself. The billets are 


heated by the combustion of the gas and not by the | 


actual combustion of the coal. 
THE FORGE. 

Passing round to the other end of the furnaces 
we come within the forge itself. Down the centre of 
this a row of hydraulic forging presses is arranged. 
Each furnace serves a separate press. From a point 
above the furnace outlet door to a point on the press 
structure a stout wire rope is stretched. On this runs 
a pulley from which a chain depends. To the chain 
a pair of tongs is attached. The white hot billets 
can thus be readily and quickly, one at a time, 
pulled out of the furnace and carried over to the press. 


to a round section, from a solid lump to something 
like a pipe with one end closed. 
billet as received are rounded off so that the length 
across the diagonals is about equal to the diameter of 
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Fig. 2 
| the forging. This permits the billet to be readily 
| slipped into the round mould or container. It will be 


| noticed that the length of the forging is slightly 
greater than that of the billet. 
| HYDRAULIC PRESSES. 


| The hydraulic presses are most interesting ma- 




















The corners of the | 


| the untouched billet by a short amount. At the foot 

of this bore comes another one of smaller diameter, 
| equal, in fact, to that of the ejector ram. On the 
| circular step thus formed a round plate rests loosely. 
This supports the bottom of the billet while it is 
| being forged, and can rise on top of the ejector ram 
| when the billet is forced out of the mould. 


THE FORGING PROCESS. 


The actual forging is performed by a punch, the 
end of which is shaped and sized to suit the interior 
| profile of the forging—see Fig. 2. After the white 
| hot billet has been dropped into the mould a guide 
| bush is inserted which closely fits the diameter of 
| the upper portion of the mould, and through which a 
| concentric hole is bored of just sufficient diameter 
| to allow the punch to pass through. The use of this 
| guide bush ensures that the punch shall enter the 

billet centrally. The punch is simply forced down into 
the billet by the power of the hydraulic forging cylin- 
der. The metal flows into the required shape because 
there is no other space left for it to occupy. There are 
two of these punches on each press. These two punches 
| are mounted on a slide which can be moved in a 
direction at right angles to the guides on which the 








The door of the furnace being lifted, | chines. They are worked by water under a pressure ' pots run. Just as these pots are brought alternately 











Fig. 3-THE FORGE AT WORK 


of 1200 lb. per square inch. They are of the vertical 
type and consist of a bed-plate upon which four 
pillars are erected. The main hydraulic cylinder, 
which does the forging work, is inverted and carried 
by these four pillars. The bed-plate also carries a 
pair of guides upon which there runs a carriage carrying 
two large steel pots, within each of which is placed 
a steel mould or container. The carriage with 
| these pots is moved to and fro on the guides by a 
| horizontal hydraulic cylinder. Each pot alternately 
can thus be brought under the forging cylinder. 

At each end of the bed-plate a small vertical 
| hydraulic cylinder is sunk into the ground. The 
|rams of these cylinders are used to eject the 
| finished forgings from the mould in which they have 
| been formed. It is necessary to provide this power 
|because, after forging, the metal being tightly 
| expanded against the walls of the mould, is apt to 
| stick therein. 
| under the forging cylinder pot B is overits jecting 
|eylinder. Thus, while one billet is being forged 
| the preceding one is being ejected. 
| The ejector ram when it rises enters a hole in the 
| bottom of the pot. Rising farther it enters a similar 
| sized hole in the bottom of the container or mould. 


| 


It is arranged that when pot A is | 








| beneath the forging cylinder, so, too, are the punches. 
|The two punches are so connected that they move 

|in unison. Thus, when punch A is being forced by 

| the ram of the forging cylinder into the billet punch 

| B is also descending. In so descending it passés into 

| a pot of water where it is cooled. It is then ready to 
be moved across into the forging position and to 
deal with the succeeding billet. 

It will thus be seen that while one billet is being 
| forged the preceding billet is being ejected and the 
| succeeding billet being got ready in position. Simul- 
| taneously, the punch for the succeeding billet is being 
| cooled. 

A complication arises in the working of the press 
from the fact that after forging the punch on rising 
tends to pull the shell with it out of the mould. 
This is quite compatible with the state of affairs 
| already noted, namely, that after the punch has 
been withdrawn the forging is still tightly wedged 
|into the mould. The point is that the grip of the shell 
on to the punch may be greater than the grip of the 
mould on to the shell, and that both are quite con- 
siderable. To permit the punch to be withdrawn 
from the shell without dragging the shell out of the 


| mould, two bars are fixed across the top of the pot 





On the way across any scale formed on the surface | This hole just fits the diameter of the ejector ram and | at a distance apart which will permit the container 


of the billet is knocked off with pointed bars of steel. 


| is smaller than the diameter of the finished forging. 


| 


| or mould to pass between them as is required when 


Fig. 2 will make clear exactly what work the forge | In section, therefore, the container or mould shows a | the mould has to be replaced. When the forging is 
shop has to perform on the billets. It will be seen | round bore of diameter equal to that of the forging | over, except for the withdrawal of the punch, a vee- 
that the billets have to be converted from a square | and carried to a depth which exceeds the length of ‘shaped block of steel is slipped beneath these 
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bars. 
the punch. The bottom surface of the block rests 
on top of the mould and overlaps the lip of the shell. 
With this block inserted, the punch can be withdrawn, 
the block and the bars meanwhile holding the shell 
down. 

FIRST INSPECTION, 


Immediately after forging, the shells are inspected, 
and if found in order passed and stamped by Govern- 
ment inspectors. An interesting mechanical device 
is in use to assist in the inspection process. It is 
intended to detect any shells which have been forged 
excentrically. Precautions are taken at the presses 
to see that the punches and moulds are correctly 
aligned, but even so excentrically forged shells are 
sometimes turned out. The commonest cause of 
such an occurrence is the bending of the punches. 
An excentrically forged shell if allowed to go through 
would probably not machine up correctly, and would 
have to be scrapped after wasting some time over it. 

The device referred to is sketched in Fig. 4. A is 
the end of the shell. B is a lever, one arm of which 
is provided with a roller which rests on the surface 
of the shell at a point near its closed end. The other 
arm of the lever is a pointer. The shell is slipped 
over a power-driven spindle C, which just fits its bore. 
When it is rotated the end of the pointer must not 
pass outside two gauge marks D inscribed on a board 
fixed behind the pointer. If it does, the shell is too 
excentric to be passed. The excentricity is thus 
examined at the closed end of the shell. If there is 





Fig. 4 


any excentricity it will be most marked at this point. 
The device enables a large number of shells to be 
inspected in a very short time. 


UPKEEP AND LABOUR. 


The containers, the punches and other parts of 
the presses have frequently to be renewed. The 
renewals are made and carried through by the staff 
of the tool room, the situation of which is shown on 
the plan. Beyond the tool room is the pump house, 
which supplies the pressure water used by the forging 
presses. Here are to be found some electrically driven 
pumps, each with three rams and all delivering into 
an accumulator. The current to the motors driving 
the pumps is controlled automatically in such a way 
that as the demand for water increases or decreases 
more and more of the pumps start or stop working. 

A word may be said in conclusion regarding the 
staffing of the forge departments. At present no 
female labour is employed in the forge itself, 
nor is it probable that it will be in the future, at 
least in the forge proper. The heat here is somewhat 
trying, and it is believed that male labour alone is 
suitable. The men actually employed were all quite 
untrained for the work to begin with. On the average 
fourteen days is found sufficient for instructing them 
in their work. 

The tool room is staffed by both male and female 
labour. The portions of the presses actually coming 
into contact with the hot billets require very frequent 
renewal, particularly so in the case of the punches 
and their components. Arrangements have therefore 
been made for the production of these articles on the 
principle of specialised working referred to in our 
introductory remarks, and the greater part of this 
work is carried out by women. ‘The renewal of parts 
of the valves, however, and other delicate adjuncts 
of the presses remains in the hands of skilled male 
workers, who are also be responsible for the manage- 
ment of the workshop and the instruction of the 
women. 

In Fig. 3 we give an interior view of the forge as 
now working, and in our two-page Supplement will be 
found eight views showing the progress of the factory 
at certain dates since its commencement on the 
19th of last September. In our next issue we shall 
deal with the machining of the forgings. 








One of the services gratuitously rendered by railway 
companies, as a consequence of their foolish competition 
with each other, was the supply, in a suitable cover, of 
their time-tables to hotels, clubs, libraries, and public 
institutions. This free service, because of the nsed 
to economise, and because of the scarcity of paper, has 
now ceased, 


The limbs of this block pass on either side of 





NEW DEVELOPMENTS IN SWITCHGEAR 
CONTROL. 
By A. G. COLLIS. 
No. IL. 
INTRODUCTION. 

THESE articles deal with standardisation of switch- 
gear and with one or two developments in protective 
apperatus designed to reduce many complications that 
are sometimes introduced unnecessarily. Owing to the 
varied conditions and demands of electric supply station 
authorities, the supply of delicate and complicated control 
gear is on the increase, and this, although it is intended 
to effect more efficient automatic control, defeats the 
primary object of a designer in that the risks of break- 
downs are increased by the increased complication. 

_The extensive use of the turbo-generator of large 
kilowatt capacity has materially increased the work which 
the main switchgear of an electrical supply works is 
called upon to perform, and it is generally recognised that 
the prompt opening of automatic circuit breakers is 
essential, or the task of interrupting the rapidly rising 
current may prove to be beyond their capacity. There is 
a lack of standardisation in such requirements, which 
makes it difficult to construct with economy and with 
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Fig. 1—COMBINATION RELAY 


excellence the very numerous forms of designs that could 
be obtained by concentration on any standard form of 
protection ; it is suggested that if engineers could unani- 
mously decide the limits of any specified automatic pro- 
tection and its sphere of control, manufacturers would be 
able to produce the apparatus in a much more perfect 
manner than is now the case. Service conditions vary 
opinions, and theories are thus diversified to such an 
extent that in one power station alone in this country 
there are no less than seven forms of reverse protection, 
where the transmission could certainly be controlled by 
one design of this class. 

Engineers have been for some time desirous of reducing 
the number of automatic devices for the practical applica- 
tion of control and a relay for this purpose is described 
below, which has been developed to give the maximum of 
functions possible in one form of design. If it is possible 
to meet specified conditions by omitting a transformer, 
link or any other integral part—without destroying the 
efficiency of the switchboard—its deletion will add to 
the success of the equipment. It is not suggested that 
this relay will meet all possible conceptions of failure, 
but it is hoped that its design will meet such demands 
where the conditions justify its insertion. 


PARTICULARS OF COMBINATION RELAY. 


Fig. 1 illustrates the general principle of the relay and 
its connections. It is designed to open circuit at (1) a 
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predetermined overload, (2) failure of pressure ; and, in 
addition, to open (3) under a predetermined reversal of 
energy or current. Its use depends upon current and 
potential transformers with a secondary adjustable 
resistance. The potential transformer D and the current 
transformer C are connected in the mains A, the adjustable 
resistance E being inserted in the secondary of the potential 
transformer D, of which the secondary of the current 
transformer C and the relay F form part of the circuit. 
The relay F is connected across the closed secondary 
circuit, the windings of which operate a moving element, 
which closes or opens contacts connected to the auto- 
matic features H of the circuit breaker B. 





Under ordinary working conditions the currents set up 
in the secondaries of the current and potential trans- 
formers are to a certain extent balanced and so adjusted 
that no effective current passes through the relay circuit. 
When the direction of current is reversed in the primary 
mains, the currents in the relay circuit are additional, and 
their value is determined by the variable resistance— 
see Fig. 2. The effect of an overload or drop in volts 
when the flow of energy is in the normal direction in the 
high-tension mains introduces an out-of-balance of 
secondary currents between the potential and current 
circuits, the relationship of which is predetermined by the 
variable resistance. The difference of these values passes 
through the relay circuit operating the moving element, 
and in turn closing the automatic features of the high- 
tension switch opening the circuit. This relay therefore 
is designed to open circuit under three abnormal conditions 
on the primary circuit, viz., (1) overload, (2) drop in 
pressure, (3) reversal of energy or current. It is necessary 
that all automatic appliances should be adjustable. In 
this relay there are two methods of adjustment—eone by 
the variable resistance in the secondary circuit and the 
other by varying the tripping current of the relay, thus 
giving a wide range of operations. It is not possible to 
open circuit on reverse only or for overload only, or for 
the apparatus to act as a pressure drop device separately 
from the other features. In some instances the combina- 
tion would be very undesirable. The theories of usuai 
English practice, however, are in a transition stage, and 
it is expected that the utility of this combination will 
have a much wider scope in the future. The question of 
selectiveness can be added to the relay itself, as cases 
may determine. 

For the purpose of balancing the secondaries of the 
potential and current transformers it is necessary that 
their outputs should be equal at a definite primary load. 
Thus, both secondaries are wound with a 5-ampére 
winding at the same terminal pressure drop. Thesecondary 
voltage across the current transformer increases with the 
load. Tests were taken to ascertain these values, with 
results as follows :— 


Primary current. Secondary volts, 
—- open circuited 

Mads ‘os 17.5 
35 20 
50 24 
64 27 
75 28 
90 29 

100 30 


The secondary voltage range from 16 to 30 shows satura- 
tion at the higher currents. 

The potential transformer secondary was designed to 
offer as little impedance as possible in the circuit of the 
current transformer with a ratio between primary and 
secondary of 440/30 volts, and a regulation of $ per cent. 
at 50 watts load. The primary coils in series each had a 
resistance of 6.2 ohms and the secondary coils in parallel 
0.35 ohms. The total resistance of the trip contact coil 
was 9 ohms and the drop over main current terminals at 
5 ampéres equalled 3 volts at 25 periods. Neglecting the 
adjustable secondary resistance, the currents in the closed 
secondary circuit are in a state of balance under a definite 
primary condition. This resistance is, however, not only 
necessary for discriminating between the operating currents 
of the relay, but to prevent one secondary of the trans- 
former shorting the other when the currents flowing do not 
neutralise. This resistance—illustrated in Fig. 3—con- 
sisted of a wire-wound porcelain bobbin mounted on a 
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‘Fig. 3—-RESISTANCE 
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frame fitted with a sliding contact to cut in or out the 
value of the secoridary current flowing in that part of the 
circuit. Originally this resistance had a capacity of 
5 ampéres, 12.2 ohms. For the purpose of obtaining a 
greater variety of tripping currents, its ohmic resistance 
was increased to 33 ohms. The results of the tests are 
given below :— 


3.1 ohms gave a 5 amp. tripping current at 100 per cent. overload in 
the primary 
10 per cent. reverse 


6.2 ditto ditto ditto 80 per cent. overload 
25 per cent. reverse 
12.2 ditto ditto ditto 45 per cent. overload in 
the primary 
60 per cent. reverse 
22.5 ditto ditto ditto 25 per cent. overload 


80 per cent. reverse 


It is possible to obtain 300 per cent. overload with 
7 per cent. reverse by altering the ratio of the transformers 
and the operating relay current. When the current in the 
primary is flowing in the normal direction, the larger is the 
current required to upset the state of balance with 
decreased resistance in the secondary closed circuit. In 
the case of reverse, the artificial balance disappears ; the 
operating currents are additionally effective with a corre- 
sponding decreased current in the primary circuit. If the 
tripping current be altered, say, between | to 10 amperes, 
the scale of the overload and reverse setting is materially 
modified by an infinitely wider field of operations than 
those which appear under the 3.1 ohms resistance tests. 
In all, 670 tests were taken on the 5-ampére relay tripping 
current, which tests only appear to have covered the 
numerous conditions of faults under reverse overloads and 
decreased voltage in the primary, and to obtain figures to 
cover 1 to 10 ampéres operating current, some 7000 tests 
would have to be taken. It did not appear possible to 
obtain such results by using these series of tests as a basis 
for calculation, the elements of the circuit undergoing 
considerable changes at various tripping currents, as will 
be noted from the plotted curves produced below. Varia- 
tions in pressure introduce a change upon the current 
flowing through the relay circuit ; any such decrease un- 
balances the relationship of the secondaries of the trans- 
formers. When the primary current is flowing in the 
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normal direction, there is a corresponding secondary 
current passing through the relay circuit. A’ ing that 

a 6.2 ohms resistance is inserted in the closed secondary 
pt sriety the operating current of 5 ampéres is reached when 
the primary pressure decreases to one-third of its normal 
value, or in the case of a reversal the same value appears 
in the relay circuit when the volts decrease to two-thirds 
of their original value. This latter point is important, for 
assuming the reverse current to be constant, any increase 
of pressure increases the operating current of the relay, 
thus giving what might in a manner of speaking be termed 
duplicate protection. It will be noted that the operating 
coils of the relay are not only controlled by the current 
and voltage components, but by effectual watts, thereby 
covering a very wide field of failures under reverse current 
conditions. 

WATTMETER RELAYS. 


Many of the so-called watt-meter form relays depend 
upon the voltage coil for their torques. If the ‘volts drop 
to zero under specific conditions the relay becomes in- 
operative ; or if there be a gradual decrease in pressure 
the percentage of reverse current to the normal is increased 
before the relay performs its function. It is not uncommon 
under a reversal of energy for the pressure to fall one-tenth 
of its normal, and in this case the relay would not operate 
until the current had risen to ten times that for which it 
it set at normal voltage. Thus, as is known, purchasing 
engineers specify that the relay shall act at 10 per cent. 
of normal current, even if the pressure falls to 50 per cent. 
of the normal value. The relay therefore has its working 
forces reduced to from one-tenth to one-twentieth of the 
full load power, and the gear becomes so delicate that in the | 
ease of synchronising where small momentary reverses | 
appear, it operates at a time when it is most undesirable | 
that it should do so. For this reason manufacturers have 
endeavoured to introduce reverse relays with windings 
that do not suffer from this inconvenience, and to a 
certain extent they have been successful in diminishing 
this inherent defect. Any reverse relay dependent upon 
the pressure for its torque does not satisfactorily meet the 
conditions met with in practice. The series of tests taken | 
on the combination relay are given below :— 

First Series —With forward current, unity power factor, | 
constant voltage. Varying current, 12.2 ohms secondary | 
resistance. | 

Second Series.—With forward current, unity power% 
factor, varying voltage. Constant current, 12.2 ohms | 
secondary resistance. | 

Third Series.—With reverse current, unity power factor, 
constant voltage. Varying current, 12.2 ohms secondary | 
resistance. I 

Fourth Series——With reverse current, 








unity power 





Test I. athaealiied Varying Current, cy scenes Volts, Unity Power 
Factor, 12.2 ohms S 





Primary Primary Relay 

volts. amperes. C.T.A. ie 
440 am a we 1.3 43 

440 40 1.3 0. ‘ 5 
440 50 2.1 0.8 
440 60 2.7 0.8 
440 70 3.0 1.0 
440 80 3.5 1.5 
440 100 4.9 2.5 
440 120 6.0 3.5 
c.T. ios cepa aianet in nian Senituines auuibiee. 

Test IL.—Vary Volts, Constant Current as Test I. 

. eee | 4.9 2.6 
_, 4.9 3.0 
250 100 5.0 3.4 
200 100 5.0 3.5 
100 100 5.0 4.0 


Test III.—Reverse Current, Constant Volts, Varying Current, 
Unity Power Factor, 12.2 ohms Resistance. 


440 20 1.0 3.0 
440 40 1.8 3.8 
440 50 2.0 4.5 
440 60 2.3 4.55 
440 80 3.6 6.0 
440 100 4.9 7.4 
440 120 5.9 8.0 


Test IV.—Reverse Current, Varying Volts, Constant Current, 
Unity Power Factor, 12.2 ohms Secondary Resistance. 


440 80 4.0 6.0 
400 80 4.0 6.0 
350 80 4.0 5.6 
250 80 4.0 4.55 
200 80 3.8 4.5 
150 80 3.8 4.25 
100 80 3.8 4.0 
eee 80 3.8 3.5 
Test V.—Volts across Relay at Various Currents and Volts, Unity 
Power Factor. 
i Primary Relay Volts across 
volts. amperes. current. relay. 
440 .. ae a% 23 os eae 
440 .. 100 _=- -- 3.95 
440 .. 80 _— so See 
xo 60 - 4.5 - 8.36 
440... 50 - 4.5 - 2.05 
440... 40 . 3.8 - 3.35 
440... 30 ; 22 -- 2.35 
440... me Sa . mee a 
440... -~ . - 2.6 - > oe 
i y Primary Relay Volts across 
volts. amperes. current relay. 
440 100 5 4.0 
400 100 5 3.95 
380 100 5 3.85 
350 100 5 3.75 
300 100 5 3.7 
250 100 5 3.6 
200 100 5 3.475 
50 100 5 3.325 
95 100 5 3.2 


























































































































factor, varying voltage. Constant current, 12.2 ohms 
secondary resistance. Test VI.—The Effect of Power Factor Leading or Lagging Forward 

Fifth Series—Drop of volts across relay at various or Reverse Volts Constant, Varying Current, 12.2 ohms, 
currents and voltages. Secondary Resistance. 

Sixth Series.—Efiect of power factor with forward and | Primary Primary Relay amperes Relay ampere 
chine os a: volts. amperes. Bs 6 0.7 ng. 
Seventh Series—Various measurements with various 440 100 : == _ 

440 80 . 5.2 5.2 
sare 2p 0 : 440 60 , 4:5 4:3 

In addition, tests were made on a gradual weakening 440 50 é 4.0 3.7 
field and on a broken field, and under these circumstances pe 4 ae 3.2 
the relay, at its predetermined setting, opened the circuit | 440 20 pee eee = 
successfully. Forward. 

Fig. 4 is a diagram of connections showing the method | {4° <i >; Oe 
employed in such tests. The machine used has two | 440 -... 270° He 
generators, having two revolving fields in one carcase, both 440 DP ..% Ls. 1.0 
being coupled on one spindle. The armature which supplied | 4 4 . Vy . 1.0 
the current is so wound that it can give a current of 200 | 440 ks ae ie 
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Fig. 4—DIAGRAM OF CONNECTIONS 


ampéres, three-phase, at about 8 volts, and can be moved 
relatively to the armature of the other generator over 
100 deg., so that any desired phase displacement can be 
obtained. The other armature is fixed and supplies current 
for the potential circuits wound for 500 volts three-phase 
at @ maximum current of 2 ampéres, the speed being 
750 revolutions per minute. 

In the reverse current tests the leads were changed over 
for the instruments to read the amount of current when 
the current was reversed. The transformer controlling 
the secondary closed circuit’ were inserted in the circuit 
at the position marked R onthe diagram. This method of 
testing was thought to offer many varieties of conditions 
which might appear under actual working conditions. 





Test VII.—Volts of Current Drop Reverse moter Decreasing 








Primary Volts and Current, 22.5. Ri in 
Circuit. 

Primary Primary Volts across Relay 

volts. amperes. relay. current. 
440 100... 8:00... 6.0 
400 . 90 Se * eee 6.0 
360 80 SS 2a 5.2 
324 72 Yee 4.75 
300 67 s: ere 4.5 
270 60 S88 iis. 3.9 
240 54 Mac. s 3.4 
200 49 ok a> 9 2.8 
180 44 18. é 2.5 
160 40 1.63 . » 2.15 
80 20 1.0 . ye | 
__ jae hs ° ae oo Wien oe 0.9 


CURVES REPRESENTING THE OPERATION OF COM- 
BINATION. RELAY. 


Fig. 5 illustrates the secondary currents that pass 
through the relay circuit corresponding to the primary 
currents in the main circuit. Certain proportions of the 
secondary currents pass vid the transformer secondary, 
these values being shown. The normal load was taken 
to be 100 ampéres, with a 20/1 current transformer. 
If the relay were set at 5 ampéres the current would be 
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opened when the primary current reached a value of 
50 per cent. overload and 60 per cent. reverse. The differ- 
ence between the secondary currents flowing through the 
relay path and the closed secondary circuit is in the neigh- 
bourhood of 40 to 50 ampéres. The current flowing through 
the secondary of the transformer irrespective of the 
current passing through the relay is very nearly the same 
value, whether the primary currents are forward or reverse. 
The tests illustrated by Fig. 6 were made to obtain the 
effects of the secondary currents by varying the power 
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factor, lagging or leading. Other tests of various degrees 
of power factor were carried out, but as there was very 
little change in the secondary circuit the record containing 
the effects observed at 0.7 power factor only is produced. 
There appear slight differences between the leading and 
lagging quantities. It was expected that these values 
would be the same ; the results, however, were confirmed 
by duplicate tests. The average difference between 0.7 
and unity power factor is in the neighbourhood of 0.5 
ampéres in the secondary circuit, representing 10 ampéres 
on the primary circuit. The effects of power factor are 
to a certain extent neutralised in the closed secondary 
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circuit by the joint transformer action on the moving 
element. Various but inconclusive experiments show 
that the effects of power factor will not appreciably alter 
the relay operating current until the bulk of the quantity 
passes from forward to reverse. 

Fig. 7 shows the results of the secondary currents in 
relation to the primary with 12.2 and 6.2 ohmic resistance 
in the circuits, The lower-the resistance in the secondary 
circuit the greater are the differences between the over- 
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load and reverse current settings. Thus, with 3.1 ohms 
resistance we obtain 100 per cent. overload and 10 per 
cent. reverse, and with 6.2 ohms resistance we obtain 
80 per cent. overload with 25 per cent. reverse at a definite 
operating current of 5 ampéres. This latter current can 
be varied considerably from high to low values without 
injuring the positiveness of the relay or making it over- 
sensitive in operating on smal] momentary reversals. 

Fig. 8 illustrates the effects on the secondary circuit 
of decreasing the primary volts. Assuming that the operat- 
ing relay current be set at 5 ampéres with 6.2 ohms resist- 
ance in circuit, the relay will open circuit on 80 per cent. 
overload and 25 per cent. reverse. Ifthe volts be decreased 
from 350 normal to 120 volts with the primary current 
in the normal direction, 5 ampéres will flow through the 
relay circuit, opening the switch. If the primary current 
be such that less current than 5 ampéres is passing through 
the relay operating coil, any reduction in pressure will not 
cause the relay to open. When, however, the direction of 
the current is changed the current flowing in the relay 
circuit increases with the increase of primary volts. 


Comparative Secondary Effects of drop of Volts 
with 122 and 62 ohm. resistance. 


Primary Volts 
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Fig. 8 


It will be seen that the operating element of the relay is 
not only affected by the current and voltage conditions in 
the primary, but by the joint action of both either sepa- 
rately or collectively. 


POINTS OF DESIGN. 

The relay should be of the self-resetting type, having 
a bold distinguishing scale of operations. This prevents 
the circuit being closed accidentally when a reverse current 
is flowing. There is always a risk in depending upon the 
human element for the resetting of a relay and the omission 
might be attended with serious consequences. It should 
combine the effects of volts and current or operate at a 
definite value of current independent of the voltage under 
reverse conditions. It is maintained by some engineers 
that the voltage in point of fact is only involved in so far 
as it directs the current flow, and that any variation in the 
pressure should not affect the operating element of the 
relay. This statement is opposed by others, who represent 
reversal of energy involving a power component as 
measured by a wattmeter. Neither of these theories is 
contested, but the difference in their application in con- 
trolling design involves wide differences in construction. 
For instance, a relay designed on the current value alone 
involving no electromotive force principle would not 
possess the qualifications of a reverse relay, whilst an 
automatic device depending upon a definite proportion 
of the electromotive force effects has a limited sphere of 
operating. Designing a relay on the power component of a 
circuit does not offer a satisfactory solution to the problem, 
pov the current may be large with the power component 
small. 

It is almost beyond the.capacity of any engineer to 
record all the various phases of reversal that may happen 
in the circuit, and it is even difficult to give an epitome 
of such forces which conveys a definite conception of 
their sphere of action. In direct currents, reverse currents 
are quite easily understood, but in dealing with alternating 
currents the matter becomes more complicated. A current 
which at every instant is flowing in the direction in which 
the generated electromotive force acts is a forward current, 
whilst a current which at every instant flows in the opposite 
direction is a reverse current, 180 deg. out of phase. A 
current leading or lagging 90 deg. is neither a forward nor 
reverse current, as during half of each cycle it is in the 
same direction as the electromotive force, and in the other 
half flowing in the opposite direction. The relay should 
discriminate between such and reversals. There is, again, 
the question of failing or broken field where the primary 
circuit assumes very considerable or even remote con- 
ditions, so much so that many power station engineers 

rovide separate additional relays to protect against such 
ailures. 
SPHERE OF CONTROL. 

It is a very good relay that will perform its functions 
under such a variety of conditions, but it would be an 
extraordinary relay that would perform these functions 
and, in addition, meet the conditions imposed by some 
of the engineers who purchase instruments of the kind. 
It is essential that the number of relays should be reduced, 
and it is for this reason suggested that engineers should 
discuss and standardise defined limits of the sphere of 
control, and assist designers in producing the most effective 
apparatus for this purpose. To a certain extent the pro- 
tection of a generator depends upon the design or lay-out 
of the switchboard. For instance, if the generator be 
only protected by reverse relays and the design of the 
board be such that short-circuits may appear between the 
feeders and the source of supply, then some protection is 
needed to isolate this section. Several accidents due to 


this cause have occurred lately—one-by a broken rheostat 





chain falling across the bus-bars on a flat back design of 
board; another by the arc bridging across the high- 
tension terminals in a cellular design; another by a 
broken down current transformer, &c. Against such 
mishaps some protection is needed. 

Again, some prevention is needed against switching a 
dead machine on to the bars or switching on a machine at 
a bad synchronising moment. A serious result occurred 
from the latter cause some time ago where a supply 
company had an overloaded machine on the bars. This 
generator, with an output of 5000 kilowatts, was loaded 
at the time to approximately 6000 kilowatts. In switching 
a smaller set on to the bars to relieve this generator the 
large machine tripped out, leaving the small machine to 
take the load. The result was a complete burn out, the 
relays failing to discriminate in their actions. 

It is suggested that the protection of generators only 
by reverse relays is not sufficient unless precautions are 
taken to prevent abnormal conditions arising when the 
current is in the forward direction. It is admitted that 
continuity of supply is absolutely necessary, and that the 
supply source should be interrupted only under the 
most exceptional conditions, and it would appear that 
the most effective means to obtain this is to provide 
against these forward remote contingencies selectively. 
Sub-station reverse relays called for in specifications 
appear to differ considerably from those used in generators, 
thus incurring numerous forms of design. It is contended 
that the design covering generator protection, excepting 
its selectivity, could satisfactorily be used on the incoming 
feeder of a sub-station, t.e., if such design be needed. 

For industrial service it is usual for engineers to call for 
overload and reverse protection. This may possibly be 
due to the presence of more failures than experienced by 
central station engineers, or to the additional precautions 
of design. Mr. Chellis, in his paper before the A.I.E.E., 
May 16th, 1905, states: ‘‘ Assuming that a relay is to 
operate on short circuit and reverse, but not on overload 
at normal pressure, the ideal relay should have the follow- 
ing characteristics :—(1) It should permit the alternator 
to be loaded to its maximum capacity at normal pressure ; 
(2) it should limit the current on short circuit to not more 
than 75 per cent. of the short-circuit current of the alter- 
nator; (3) it should limit the current on reversal to the 
lowest value at which no difficulty is experienced when 
synchronising, and permit the flow of cross currents with- 
out operating.” 








THE SHANGHAI ELECTRICITY UNDERTAKING. 





A copy of the annual report of the Electricity Depart- 
ment of the Shanghai Municipal Council has been cour- 
teously sent to us by Mr. T. H. U. Aldridge, the Municipal 
Electrical Engineer. It is, in more ways than one, an 
exceedingly interesting document, and by no means the 
least interesting feature is the account of the troubles 
which have bgen experienced with two 2000-kilowatt 
turbo-alternators which were supplied by the Allgemeine 
Electricitaéts .Gesellschaft. Had it not been for the 
incidence of the Chinese New Year holidays, when the 
demand for electricity had temporarily fallen owing to 
the closing down of mills, the breakdown of what amounted 
to 66 per cent. of the total available turbine power would 
have had a much more serious effect than was actually 
the case. What happened was apparently that the two 
turbines, which had only been in commission for a year 
and nine months, suddenly failed, the cause of the failure 
being the use of unsuitable metal for the rotor blades. 
According to the report, the use of the metal, from which 
it was found by chemical analysis that the blades had 
been made, had been recognised from experience in this 
country and in the United States, as being likely to end 
in disaster. Yet this metal had been used, and by a firm 
which, in normal times, has the reputation of turning out 
enormous quantities of turbine machinery. Nor was the 
blade failure the only trouble experienced. Other 
mechanical defects developed later, and, further than 
that, a serious electrical breakdown occurred which 
necessitated the rewinding of part of one of the alternators, 
this breakdown coinciding in time with the blade troubles. 

The report gives some figures showing the yearly costs 
in repairs and maintenance of various generating sets 
which the Electricity Department owns. Six of these 
sets are British, and we have lettered them from A to F 
inclusive in the following table, the two German sets 
being lettered G and H respectively :— 


Yearly cost in 


Capacity in Years in repairs and 

Make of set. kilowatts. commission. malatounace. 

£ s.'d. 

A. British .. ere 4710 0 
Mes ait ac OO cs oe sc Boece ta8 ye 
eo , 600. «HR RSSS ong, = Sc ee 
es 600 . Bootes os. cael SRE 
as 500. aes ate 2 
PO) gee 00. vor 1 eae ee 
G. German.. 2000 . et eee te oa 
H. aa 2000 . 13 267 10 0 


These figures speak for themselves, and it must be 
borne in mind that they do not take into account the lost 
revenue resulting from the stoppage of the German 
machines whilst under repair. Not only have German 
generators proved defective, but several transformers 
have, to quote the words of the report, ‘“‘ shown marked 
inferiority to either British or American ones in service. 
This is not a mere generalisation, the truth of the state- 
ment is beyond dispute.” Mr. Aldridge commends his 
experiences to the notice of prospective buyers of electrical 
machinery throughout China, emphasising his remarks 
by pointing out that the Shanghai electricity undertaking 
has a large staff of experienced foreign—.e., not Chinese— 
engineers who are capable of giving and have given careful 
treatment to the plant which failed, so that the breakdowns 
could not be attributed to unskilful supervision. 

Had it not had these troubles the undertaking would 
undoubtedly have had a phenomenal year during 1915. 
As it was, it progressed wonderfully, as will be seen from 
the following figures, which show the units sold and 
accounted for during that and the preceding three years :— 


Year. Units sold and accounted for. 
SES eee eee ee ee ee 12,130,537 
1913 . te ee ee eee 
1914 32,885,822 
1916 49,827,555 





As will be seen, the output for 1915 was just over 50 per 
cent. more than in 1914, and actually more than four times 
what it was in 1912. There has, during the period covered 
by these figures, been a continuous decrease year by year 
in the works costs, the total cost per unit falling from 
0.922d. in 1912 to 0.534d. in 1915. The details of the 
items going to make up these totals is shown in the follow- 
ing table :— 


Analysis of Works Costs (pence per unit). 


1912. 1913. 1914. 1915. 

Coal .. .. .. .. ~. 0.830 .. 0.818 .. 0.506 .. 90.266 
Oil, waste, andstores .. 0.039 .. 0.080 .. 0.024 .. 0.021 
Wages.. .. .. .. .. 0.064 .. 0.072 .. 0.064 .. 0.042 
Repairsand maintenance 0.240 .. 0.207 .. 0.158 .. 0.114 
Rent, rates, and taxes .. 0.027 .. 0.021 .. 0.021 .. 0.025 
Management expenses... 0.213 .. 0.147 .. 0.126 .. 0.087 
Totals... - 0.922 .. 0.795 .. 0.684 0.534 


The decrease during 1915 was all the more satisfactory, 
since a 5000-kilowatt turbine was running, apparently 
throughout the year, with one wheel short, the blading of 
that wheel having stripped, and was taking 20 lb. of steam 
per kilowatt-hour against a guaranteed consumption of 
13 lb. 


In its two central stations the undertaking has a total 
generating capacity of 19,600 kilowatts. The maximum 
load experienced at the two stations was 14,400 kilowatts 
—say, 73.5 per cent. of the total. The maximum load 
delivered to the feeders for light, heat, power and traction 
was 13,909 kilowatts, and the load factor rose from 33.6 
per cent. in 1914 to 40.8 per cent. in 1915. The total 
number of 30-watt lamps—or their equivalenti—con- 
nected to the mains during the year was 92,331, which 
brought the total up to 621,078. This included fans, 
radiators and cookers, but not street lamps or motors. 
The total net increase in horse-power of motors connected 
to the mains during the year was 2365, and this raised 
the total horse-power on the mains to 14,547. 

Quite a feature of the report is that part which refers 
to heating and cooking. Not only is electric heating used 
by the European residents, but it is being extensively 
adopted by the Chinese section of the population. No less 
than 679,704 units were sold for heating and cooking 
during 1915, this showing an advance of 71.5 per cent. 
on the 1914 

It is found in practice, according to Mr. Aldridge, that 
there is little use in installing any radiators with.a capacity 
of less than two kilowatts. In fact, he makes two kilo- 
watts his minimum standard. In 1915 the undertaking 
constructed several hundred radiators with satisfactory 
results. The luminous lamp type is not encouraged, and 
a great many of that type have been converted to the hot 
wire pattern. Practically all the electric radiators in 
service are hired out by the Department at a rental of 
ls. 3d. per month, and it is thought that if this course of 
hiring out the radiators had not been pursued, it is certain 
that this application of electricity would never have made 
the least headway. As it is, it is found that by making 
it easy for consumers to obtain various electrical appli- 
ances at a low hiring cost, a demand very quickly arises 
which otherwise would never have arisen. It may be 
mentioned that the charge for current for heating purposes 
is 2.5 candereens, or .75d. per unit. 

During the year 30,000,000 units were sold for power 
purposes alone, in addition to 3,395,000 units sold to the 
tramway company for traction purposes. This was 
101 per cent. more than in 1914, and it represented 62 per 
cent. of the total sales of electrical energy. 

The net profit of the undertaking for 1915, after provid- 
ing £27,877 for loan interest and £38,087 for depreciation, 
was £32,363, which represented 8.91 per cent. on the 
capital outlay. 

Extensions to a total of 25,000 kilowatts are now in 
progress. The alternators which are to be installed will 
generate current at 6600 volts, which will be stepped up 
to 22,000 volts. The trunk cables are to be of the split 
conductor type. The boilers are to be of large capacity, 
each having a normal evaporative capacity of 40,000 lb. 
per hour, which may be increased to over 50,000 lb. when 
required. 








FUTURE OF TRADE. 


Tue Prime Minister has appointed a Committee to consider 
the commercial and industrial policy to be adopted after the war, 
with special reference to the conclusions reached at the Economic 
Conference of the Allies, and to the following questions :— 

(a) What industries are essential to the future safety of 
the nation, and what steps should be taken to maintain or 
establish them. 

(6) What steps should be taken to recover home and 
foreign trade lost during the war, and to secure new markets. 

(c) To what extent and by what means the resources of 
the Empire should and can be developed. 

(d) To what extent and by what means the sources of 
supply within the Empire can be prevented from falling 
under foreign control. 

The Committee is composed as follows :— 

The Right Hon. Lord Balfour of Burleigh, K.T., G.C.M.G. 

(chairman). 

Mr. Arthur Balfour (of Sheffield). 

Mr. H. Gosling. 

Mr. W. A. 8S. Hewins, M.P. 

Mr. A. H. Illingworth, M.P. 

Sir J. P. Maclay, Bart. 

The Right Hon. Sir A. Mond, Bart., M.P. 

Mr. Arthur Pease. 

Mr. R. E. Prothero, M.P. 

Sir Frederick H. Smith, Bart. 

Mr. G. J. Wardle, M.P. 
Together with the following gentlemen, who are presiding over 
Board of Trade Committees on the position of important indus- 
tries after the war :— 

Sir H. Birchenough, K.C.M.G. 

Lord Faringdon (formerly Sir Alexander Henderson). 

Sir C. G. Hyde. 

The Hon. Sir C. A. Parsons, K.C.B., F.R.S. 

Lord Rhondda (formerly Mr. D. A. Thomas). 

Mr. G. Scoby-Smith. 

Mr. Percy Ashley, of the Board of Trade, and Mr. G. C. Upcott, 
of the Treasury, have been appointed secretaries to the Com- 
mittee. 











Srr Witu1am Wuire MemoriaLt.—The memorial to the late 
Sir William White, K.C.B., F.R.S., will be formally handed 
over to the Council of the Institution of Civil Engineers on 
Wednesday, the 26th inst., at 4 p.m., and we are asked to 
announce that subscribers are cordially invited to attend at the 
Institution on the occasion, 
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AN ELECTRICALLY-DRIVEN MOTOR 


Fig. 104—EXAMPLE OF 





Fig. 106—POLISHING SHOP 


THE ELECTRIFICATION OF ISOLATED 
PACTORIES. 
No. XVI.* 

THE motor car works of Arrol-Johnston, Limited, 
situated some two miles from Dumfries, N.B., are 
electrically-driven throughout and the current is 
generated by a suction gas plant. This plant, which 
is shown in Fig. 112 on page 56, consists of two 
140-kilowatt and three 115-kilowatt continuous- 
current dynamos, which are driven by slow-speed 
horizontal gas engines. The switchboard is shown 
in Fig. 113. For lighting the works when the larger 
plant is shut down a 15-kilowatt gas engine set has 
been installed in a small engine-house adjacent to the 
large one. The working pressure is 220 volts. 

Raw materials and castings are taken in on the 
top floor and the finished products are delivered to 
the ground floor. In the larger machine shops—see 
Figs. 114 and 115 on page 56, and Fig. 107—the 


* No. XV. appeared July 7th. 
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Fig. 105—MACHINES FOR UPHOLSTERING 
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larger machines are driven independently, and the 
smaller tools are driven through Coventry chains by 
20 horse-power motors. An example of the individual 
drive machines is shown in Fig. 108, page 53. This 
is a four-spindle Gridley automatic lathe, driven 
by a 10 horse-power motor. Switchgear for con- 
trolling this and other machines is shown on the 
right. In this automatic machine shop there are 
twenty 20 horse-power groups of tools. Where 
smaller work is carried out it has been the prac- 
tice to group the tools together and to drive each 
group by a 20 horse-power motor fixed on the 
ceiling. An example of this arrangement is shown 
in Fig. 104. In the foreground of this illustra- 
tion gears are being run in, whilst in the back- 
ground are saws and drills. In the body-building 
department—see Fig. 109 on page 53—the wood- 
working tools are also grouped together and driven 
by a single motor. This illustration gives a good 
idea of the excellent lighting of the shop. The 
method of wiring, which is very simple, is also shown 
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Fig. 107—MACHINE SHOP 


jin this illustration. Fig. 105 shows electrically- 
| driven machines for fixing the buttons on cushions 
|and upholstering and other leather work. In the 
| polishing shop—see Fig. 106—a 25 horse-power 
|motor drives a long bank of polishing machines, 
| the dust from which is withdrawn by a fan driven by 
| a 5 horse-power motor. 

As a rule paint shops offer little scope for the 
| electric drive, but here motors are used for working 
| air compressors and vacuum machines. The paint 
for the wheels is atomised and sprayed on by com- 
| pressed air, the operation being carried out under 
a hood from which the air is continuously exhausted, 
removing the paint fumes from the atmosphere of 
the room. Every part of the Arrol-Johnston car 
~ thoroughly inspected before it is assembled. In 
| Fig. 110 a crank shaft testing machine, driven by @ 
14 horse-power motor, is shown, If the shaft is 
out of balance it oscillates in position and auto- 
| matically marks itself at certain points, these marks 
indicating where metal is to be removed. By means 
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of a pointer showing the extent of the oscillation 
the operator is able to judge fairly accurately the 
amount of metal that should be taken off. In the 
car testing department—see Fig. 111—advantage 
has been taken, of electricity for testing purposes, 
the ease with which current and pressure can be 
measured rendering testing by this method a very 
simple operation. This department contains a 
number of car-testing beds as well as engine running-in 
plants. Before testing each machine is given a 
prolonged run. by coupling it to an electric motor. 
When taken over to the testing bed the rear wheels 
are made to rest on rollers, which are coupled through 
the medium of a belt to a dynamo. The engine 
drives the dynamo through the wheels and rollers, 
and the energy generated by the dynamo is absorbed 
in @ resistance situated outside the shop. Behind 
the car shown in Fig. 111 the switchboard for con- 
trolling and measuring purposes is to be seen. On 
this switchboard is mounted a volt and ammeter, a 
field rheostat, a speed indicator, switches and fuses, 
&e. 

We have not by any means illustrated all the 
departments of the works. In the tool room there 
are some 20 horse-power motors, in the erecting 
shop a 5 horse-power motor, in the smiths’ shop one 








on the Advisory Panel of the Munitions Inventions 
Department, has served on a number of committees and 
sub-committees of this department, as well as of the 
B.I.R., and has acted as Chairman of the Instruments 
Committee. By request of the Ministry, the Laboratory 
undertook the testing of gauges required in the manu- 
facture of fuses and shells, for which it has been necessary 
to organise a special staff under the superintendence of 
Mr. Sears, the head of the Metrology Division. The 
Director has acted as Chairman of the Gauges Sub- 
committee of the Committee on Munitions Supply. 

By desire of the Committee of the Privy Council for 
Scientific and Industrial Research, particulars have been 
laid before them as to various researches in which the 
Laboratory could be of assistance to British industries. 
The equipment of the Laboratory has been provided with 
special reference to such work, and during the past year 
help has been given to a number of firms which have under- 
taken the manufacture of goods formerly only obtainable 
from German sources. It is gratifying to be able to 
record that in several directions the efforts of these firms 
have been successful. A grant has been received from the 
Privy Council Committee for the research on optical 
glass, which is now in progress. The Laboratory has also 
been asked to give assistance in connection with one or 
two researches undertaken by the great technical institu- 
tions under grants fromthe Privy Council Committee. 
It is"probable that the Laboratory will be asked by the 


carried out and a number are at present in progress upon 
which no report can be published at the present time. 
Owing to lack of opportunity, practically all ordinary 
research work unconnected with the war has had to be 
suspended, including the work on high efficiency standards 
of light for the unit of candle-power. 


IJI.—Hear. 


During the year the general work of the Heat Division 
has been carried on by the greatly reduced staff left after 
Dr. Kaye, Mr. Blackie and four other members were 
called to the colours, as stated in last year’s report. Mr. 
Higgins, who was formerly able to devote a considerable 
part of his time to the general work of the Division, has 
been this year occupied practically exclusively with the 
supervision of the thermometer testing and the work of 
the Radium Division. Consequently, during the period 
covered by this report, the whole of the test work and 
special investigations, apart from the mercurial ther- 
mometry, have devolved upon the remaining two members, 
Dr. Harker and Mr. Griffiths. At Christmas the services 
of Mr. F. H. Schofield, of the Local Government Board, 
were placed by the Board at the disposal of the Laboratory, 
and he joined the Division from that date. 

Optical Pyrometers.—During the latter part of the year 
considerable time was spent on the study of the methods 
of calibration and the sources of error of optical pyrometers 
of the polarising type. 





Cornmittee to undertake other work of similar_character. 


ype 
British-made Porcelain for Pyrometer Tubes.—The 





Fig. 1088—ELECTRICALLY-DRIVEN AUTOMATIC LATHE 


15 and two 5 horse-power motors. The copper shop ; 
and other departments are also electrically equipped. 
The building is lighted throughout with Osram lamps, 
there being 550 lighting points and 150 plugs for 
power and lighting. All work in connection with 
the electrical power installation was carried out 
by the General Electric Company, of Witton, 
Birmingham, whilst the contractors responsible for 
the lighting were Claud Hamilton, Limited, of 
Glasgow. 








THE NATIONAL PHYSICAL LABORATORY.* 


Tue work of the Laboratory during the past year has 
been greatly affected by circumstances arising out of 
the war. A considerable part of the ordinary research 
work has been in abeyance. In its place a large number 
of special investigations have been undertaken for Govern- 
ment Departments, and testing work for Government 
Departments has also very greatly increased. There has 
been a reduction in other test work, and the Laboratory 
has thus been almost entirely employed with Government 
work, 

Sir William Crookes’ term of office as President of the 
Royal Society came to an end in November last. He is 
succeeded in his presidency of the Society and of the 
General Board of the Laboratory by Sir J. J. Thomson. 

Owing to the great increase in the work during the past 
twelve months, it has been necessary temporarily to 
augment the staff considerably. The additions made 
have been mainly of men disqualified for service, or women. 
At the present time the number of women employed at 
the Laboratory in various capacities is 47. Their work 
has been very efficiently done, and the Laboratory is 
much indebted to them for their assistance. The thanks 
of the Committee are also due to a number of voluntary 
assistants who have given their services to the Laboratory. 
In some cases the release of men on service has been 
obtained for work at the Laboratory. 

The work in practically all departments of the Laboratory 
has been very heavy throughout the year, and the Com- 
mittee is indebted to the staff for the readiness with 
which the additional burdens imposed on them by the 
circumstances prevailing have been undertaken. The 
Committee is satisfied that in many ways the work done 
has been of great value and importance to the nation. 

A large amount of work has been done during the year 
for the Ministry of Munitions, including the Munitions 
Inventions Department, and for the Board of Invention 
and Research. On the formation of the Ministry of 
Munitions, the Director was appointed Scientific Adviser 








on Physical Questions to the Ministry. He has also acted 





* Abstract of ‘annual report of Executive Committee. 


Additional buildings have been provided during the 
year in connection with the aeronautics research carried 
out under the control of the Advisory Committee for 
Aeronautics. The military and naval representatives 
on this Committee urged the necessity for additional 
air channels, in order that the data required for purposes 
of design might be more rapidly obtained. It was decided 
that it was desirable one additional 7ft. and one 4ft. 


channel should be provided, and application was made | 


to the Treasury accordingly. Sanction was immediately 
given, and under the authority of the Treasury the Office 
of Works undertook the erection of the necessary buildings 
and the construction of the channels, as well as the pro- 
vision of the power equipment. 

In response to invitations from the Executive Committee 


of the Laboratory, the following have been appointed | 


members of the Committee, on the nomination of the 
bodies mentioned :—North-East Coast Institution of 
Engineers and Shipbuilders, Sir Charles Parsons, K.C.B.; 
the Chamber of Shipping of the United Kingdom, Sir 


Kenneth Anderson, K.C.M.G.; the Institution of Engineers | 


and Shipbuilders in Scotland, Mr. P. D. Ewing; the 
Liverpool Steamship Owners’ Association, Mr. Charles 


Livingston. | 
The accounts have been audited and will be presented | 


Fig. 109—BODY BUILDING SHOP 


manufacture of porcelain tubes for pyrometer sheaths is a 
highly specialised trade, which before the war was largely 
in the hands of foreign manufacturers. The demand for 
this class of goods has grown enormously in recent years, 
and has become abnormally large owing to the war. It 
became imperative, therefore, to obtain ware of an appro- 
priate quality in this country. Such porcelain must possess 
special properties and comply with requirements totally 
different from those demanded of an ordinary glazed 
| ware. One of the special tests carried out in the Division 
was an investigation for a large user of such tubes into the 
| suitability of some samples of hard paste porcelain, made 
| by a well-known British firm, with a view to ascertaining 
how far they complied with the exacting requirements 
demanded by the conditions of pyrometry at high tem- 
perature. In these experiments varieties of porcelain 
| tubes known by previous experience to be satisfactory 
as pyrometer sheaths, as well as others of a less refractory 
| character, were compared as regards permeability with 
the samples under test. Although the specimens sub- 
| mitted were only regarded by the makers as early attempts, 
| their behaviour was very encouraging. Further experi- 
|} ments at the works are in progress, with a view to the 
| improvement of the product in certain details. 
Tungsten Arc Apparatus.—The recently described small 


to the Treasury in due course. They show a credit | tungsten arc lamp of Messrs. Gimingham and Mullard, 


balance on the year’s working of £1568 2s. 3d. Both the | 
expenditure and the receipts have increased by large | 
amounts, due to the work done for Government depart- 
ments, mainly the Ministry of Munitions. The rise in 
income has been £11,718 15s. Id., from £39,653 5s. 6d. 
in 1914-15, to £51,372 Os. 7d. in 1915-16. The total | 
expenditure has increased from £39,572 lls. 10d. to 
£49,803 18s. 4d., the main item of increase being salaries 
and wages, which have grown from £29,623 0s. 6d. to 
£36,397 9s. 5d. This large increase is due practically 
entirely to the growth of the staff required to carry out 
the Government work and to the necessity for increasing 
the salaries of the junior staff and the weekly wages. 
The staff has grown from 217 in April, 1915, to 337 in 
April, 1916. 

The General Board desires to put on record its apprecia- 
tion of the services rendered to the Laboratory by Sir 
Frederick Donaldson and Mr. Leslie Robertson, and its 
sorrow for their loss, and to express to Lady Donaldson, | 
Mrs. Leslie Robertson and their families its deep regret | 
and respectful sympathy. 


REPORTS OF THE VARIOUS DEPARTMENTS. 
PHYSICS DEPARTMENT. 
I.—ELeEctrIcIry. 


Most of the time of the Department has been spent in 
work of a confidential nature. 


made by the Edison-Swan Company, showed the possi- 
bility of applying some such method of obtaining con- 
veniently in the Laboratory a source of considerable 
dimensions of the highest temperatures. Experimental 
lamps of larger size than the commercial patterns were 
placed at the disposal of the Laboratory by the makers. 


| The hot electrode, instead of being a small sphere, was a 


flat circular disc of about 8 mm. diameter. This proved 
to be an extremely useful source of radiation for optical 
pyrometer work, and an apparatus has been constructed 
for use with the new method, which promises to give very 
satisfactory results with great economy of time as com- 
pared with the use of furnaces. 

Thermometer Testing.—The testing of mercury and 
spirit thermometers has been continued throughout the 
year. The total number of instruments dealt with in this 
section is less than in former years, the summer months 
of 1915 showing the most marked decline. Some improve- 
ment in each of the three classes has been experienced 
during the later part of the year under review. 

“« Precision” Thermometers.—The number of instru- 
ments of this class tested during the year shows a slight 
increase over the figures for last year; 514 thermometers 
were received for test, compared with 469 in 1914-15. The 
principal increase occurred in the high-range instruments. 
The individual tests call for no special comment. 

Meteorological Thermometers.—The number of Class B 
or “‘ Kew” type thermometers received during the year 





II.—ELECTROTECHNICS. 
Several special confidential investigations have been 


was 3464, a decrease of about 2500 on normal numbers. 
This is almost completely accounted for by the reduction 
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in the quantity of “ cold storage ’’ thermometers sent in 
for test. 
IV.—METROLOGY. 

The year which has passed has been one of very con- 
siderable activity in the Division, but one which calls for 
but little comment in this report, except in general terms. 
In the early part of the year the influence of the war was 
felt in a very considerable reduction of the bulk of routine 
test work to be handled, and even with a reduced staff 
a good deal of time was found for special investigations, 
maintenance of standards and similar work. Shortly 
after the foundation of the Ministry of Munitions, however, 
the Division was called upon to undertake a considerable 
amount of special work, and this involved abandoning 
for the time being all other investigations in progress. 
An innovation has been made during the year by the 
introduction of lady assistants. The Metrology Division 
was the first to offer appointments to ladies, and we have 
great pleasure in welcoming them and in testifying to their 
efficiency. A very large number of new appointments 
has had to be made in connection with the special work 
undertaken for the Ministry of Munitions, the organisation 
of which has demanded very close attention on the part 
of the permanent staff. The test work that has been carried 
out does not call for comment, being all of a routine 
character and differing only from similar work in other 
years in so far as its account has been affected by the war. 
For pure measurement of a scientific character there has 
been but little demand, the numbers of standard bars, 
surveying tapes, &c., dealt with showing a marked diminu- 
tion. On the other hand, there has been a natural and 
very considerable increase in the demand for engineering 
measurements and, in particular, for tests of gauges. In 
physical tests there has been a falling off generally except 
in the case of barometers, of which large numbers, par- 
ticularly aneroids, have been sent. To cope with these 
latter a new mercurial gauge and a new receiver have been 
obtained. A certain amount of work has been done, as 
required, towards the calibration of the new Laboratory 
standard hydrometers and sets of secondary standards 
have been obtained. The work of testing taximeters has 
continued as usual, though the numbers are, of course, 
reduced. No new types have to be recorded and very few 
instruments have been sent in for test. The work at 
present is practically confined to the routine testing of 
repaired and time-expired instruments at the Lambeth- 
road sub-station. 

Rating of Watches and Marine Chronometers.—The 
gross total of watches received for trial slightly exceeds 
that for the preceding year, but the restrictive effect of 
the war upon the number sent in for Class A trial still 
continues, and has been accentuated by the imposition of 
the 33} per cent. ad valorum duty upon movements 
imported into the United Kingdom. The number of 
entries of all classes was 379, as compared with 357 in 
1914-15. 

Marine Chronometers.—With regard to the number of 
these movements sent for test, as in the case of pocket 
watches, the effect of the war continues to be felt, although 
a slight improvement may be recorded, 84 chronometers 
having been entered for trial, as compared with 71 in 
the preceding year. Of these 33 failed to pass, the per- 
centage of failure—39 per cent.—being above the average 
for the past ten years. 

Aneroids.—The three “steady-temperature”’ rooms 
have been used regularly for the temperature trials of 
aneroid barometers, and over 750 of these instruments 
have been tested. 

SPECIAL INVESTIGATIONS. 

Beyond the above routine tests the following special 
work should be mentioned :—(1) The ruling of a réseau 
plate for star photography. The sources of supply of 
these plates in both France and Germany being cut off 
by the war, the Laboratory was approached with a view 
to assisting in the matter, and a ruling was made on the 
BL;thswood machine. For this it was necessary to 
modify the machine in such a way as to lengthen the 
ruling stroke, and a grant towards the cost of this, and of 
the necessary experiments in connection with the work, 
was made by the Government Grant Committee. Con- 
siderable difficulty was found in obtaining, first, a satis- 
factory silver deposit free from pinholes, and, secondly, 
a tool which would rule on the film lines of suitable and 
uniform width with clean edges. In the ruling as ulti- 
mately made it was found necessary to accept a width 
of line rather greater than was desired, and the accuracy 
of the spacing was found on measurement to be consider- 
ably less than had been anticipated. This may probably 
be attributed to slight variability in the thickness of the 
lines—affecting one edge of a line more than the other— 
and to the fact that it was necessary to rule each line 
separately by hand, instead of allowing the machine to 
operate automatically. Further plates were to have been 
ruled, but this again was stopped by the urgent work for 
the Ministry of Munitions. (2) An investigation, made 
at the instance of the Engineering Standards Committee, 
into. the sizes of commercial sparking plugs and tapped 
holes for motor engines. The analysis of the results is 
not yet completed. 


V.—Oprics. 

Nearly all the work done in this Division during the 
past year has been directly connected with the war. The 
number of tests carried out other than those on binoculars 
and telescopes is, apart from special investigations, 
about normal, though individual items show considerable 
changes. Arrangements were made towards the end of 
1915 for testing large numbers of binoculars and telescopes 
on behalf of the Mmistry of Munitions. For this purpose 
it was necessary to engage a special staff and give them 
instruction in the methods employed in making such 
tests, for which much experience is required if these are 
to be done effectively. The instruments began to be 
delivered earlier than had been at first anticipated, and, 
as the experience of the new observers was then very 
small, the rate of testing was insufficient to keep pace 
with the rate of delivery. The organisation of the work 
had, in consequence, to be altered entirely, and this 
involved a further strain on the observers who are regularly 
employed in making telescope tests and who were at that 
time very busy. With their help and that of the whole 


available staff of the Department the testing was carried 
out at a very high rate, when all the circumstances are 
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taken into consideration, while there is no doubt that these 
instruments were very thoroughly examined. The new 





observers performed their work exceedingly well under | 


very trying conditions. This work came to an end after 
a few weeks. The number of instruments tested was 
between three and four thousand. 

An investigation has been made of the way in which the 
kinds of glass to be employed should vary when an objec- 
tive is not to be corrected for an object at infinity, assuming 
that very good correction is required. The results of this 
investigation have been presented to the Physical Society. 


The Division has been employed in making a variety of | 


other calculations, as well as on special investigation 
bearing directly on the war. 


VI.—Rapium AND X-RAY WorRK. 


Radium Testing.—The comparison of radium prepara- 
tions with the British Radium Standard has been continued 
throughout the year. 
in good order and the work has proceeded in a satisfactory 
manner. 

X-ray Work.—The question of the adequate protection 
of X-ray workers has been considered in detail by the 
Council of the Réntgen Society during the past year. It 
was felt that very considerable help would be afforded 
in this connection if means were available for users and 
makers of X-ray apparatus to obtain the absorption- 
coefficients of the materials used for protective purposes 
under conditions of use. The Laboratory was accordingly 
invited to undertake such work, and arrangements have 
now been made to do so. 


VII.—Tipe PREDICTION. 


The predictions for the Port of Brisbane are being 
continued. The Division has also been asked by the 
Royal Survey Department of the Siamese Army, Bangkok, 
to prepare tide tables for the tidal station of Koh Hlak, 
an island off the coast of Siam. The harmonic analysis 
of the tidal observations made was carried out at Bangkok, 
and the constants transmitted to the Laboratory for the 
setting of the tide machine The tides at Koh Hlak 
present interesting features, since the semi-diurnal com- 
ponents are relatively very small, and, throughout the 
year, there are practically only one high-water and one 
low-water in every twenty-four hours. The Division has 
also been asked to advise with regard to the construction 
of a tide-predicting machine for the Argentine Govern- 
ment. 

VITI.—Liprary. 


With the transfer of books to the new buildings, con- 
siderable improvements in the working arrangements 
of the Library were begun. To take advantage of the 
more commodious shelf-space available a modified system 
of book labelling was adopted and a more extensive and 
detailed classification introduced. Throughout this work 
an ample margin of accommodation was allowed for 
future growth, which in the case of certain sections con- 
taining periodical publications proves rapid. A number 
of the unoccupied gallery shelves will, moreover, be 
available for back volumes when necessary. 


(To be continued.) 
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| of 1/42in. inwards and 1/58in. outwards. € 
The apparatus has been maintained | zero up to the maximum diameter, viz., l4in. without 


On the top of this bracket is}mounted ta compound table 
24in. by 14in., having both hand and automatic movenent 
to and from the facing head of 2ft., and a cross adjustment 
of 6in. by hand only. The hand longitudinal movement 
of the table is operated either by a crank handle at the 
end of the table or by a hand wheel in front of the frame. 
On the top of the compound table is placed a revolving 
table 14in. square, which is accurately quartered and 
provided with quartering stop and clamps. The minimum 
distance from the top of the revolving table to the centre 


| of the spindle is 3}in., and the maximum distance 9}in. 


The headstock has a two-speed cone for a 4in. belt, 
and is provided with two sets of back gearing, giving a 
range of twelve speeds to the spindle varying from 14.6 


| to 300 revolutions per minute with the countershaft 


running at two speeds. The facing head which carries 
the tool moves automatically both ways, and has a feed 
It will face from 


changing the position of the feed screw nut. There are 
two feeds to the table of 12 to 40 per inch respectively 


| for boring and edging, and these can be readily changed 





HORIZONTAL BORING AND FACING MACHINE. | 





TuE illustration represents a horizontal facing, boring 
and drilling machine recently designed and made by 
George Richards and Co., Limited, Broadheath, near 
Manchester, and intended for such work as medium-sized 
valves, pedestals, small motor frames and kindred work. 
The main frame is formed with a slide which carries a 
rising and falling bracket, projecting 4ft. from the frame 
and 14in. wide. This bracket is supported by a large 
steel screw, and is raised and lowered by hand wheel. 








by a lever within easy reach of the operator. The machine 


weighs about 42 cwt. 








FIRST LONDON ENGINEER VOLUNTEERS. 





Headquarters : Chester House, Eccleston-place. 


ORDERS 
for the Week by “Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander A. Gerard. 

Next for Duty.—Platoon Commander W. A. Watkins. 

Saturday, July 22nd.—Instructional Class, 2.30, Company 
Commander Fleming. 

Monday, July 24th.—Technical for Platoon No. 9, 46, Regency- 
street,S W. Squad and Platoon Drill, Platoon No 10. Signal- 
ling Class and Recruits. 

Tuesday, July 25th.—Officers’ Instructional Class, 6 to 7. 
Recruits, 7 to 8 Lecture, 7.15, “ Telephones,”’ by Mr. W. 
Aitken (Lantern Lecture). 

Wednesday, July 26th.—Platoon Drill for No. 2 Platoon. 

Thursday, July 27th.—Platoon Drill for No. 6 Platoon Recruits, 
5.45 to 7.45. Instructional Class, 5.45. 

Friday, July 28th.—Technical for No. 10 Platoon, 46, Regency- 
street, 8.W. Squad and Platoon Drill, No. 9 Platoon. 

Saturday, July 29th.—Parade Headquarters, 2.45, in drill 
uniform. : 

Sunday, July 30th.—Entrenching at Otford. Parade Victoria 
(South-Eastern and Chatham Railway Booking Office), 8.40 a.m. 
Uniform, haversacks, water bottles. Mid-day rations to be 
carried. Railway vouchers will be provided. 

August Camp.—A camp will be held under canvas or in billets 
at Otford from July 29th to August 3lst. For particulars see 
notice at Headquarters. 

Musketry.—For all Companies see Notice and Tables A and B 
at Headquarters. 

Note.—Unless otherwise indicated, all drill, &¢c., will take 
place at Chester House. 

By order, 
MactEop YEARSLEY, 


July 17th, 1916. Adjutant. 








Royat InstrruTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 3rd 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in*the chair. The Secretary announced the decease of the 
Right Hon. Sir James Stirling, P.C., LL.D., F.R.S., and Professor 
Silvanus P. Thompson, D.Sc., F.R.S., members of the Royal 
Institution, and resolutions of condolence with the relatives 
were passed. Mrs. Charles Chenevix Trench and Mr. James 
Watt were elected members. 
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RAILWAY MATTERS. 





Tue United States Interstate Commerce Commission 
proposes to issue a rule prohibiting a common carrier 
from purchasing supplies from any corporation in which 
its officers are interested financially, excepting after 
having publicly advertised for tenders. 


Tue charge for a wagon sheet for covering a consign- 
ment is ls. per Sheet, irrespective of distance. Where a 
railway company provides a covered van no sheet is neces- 
sary, and the trader has hitherto gained in such cases. 
A shilling per wagon or per sheet is in future to be charged. 


Tse sentence in our leading article of the 7th instant 
on the railway accidents of 1915, wherein we said that the 
companies need not for the present report non-fatal 
accidents to servants should have sai the non-fatal 
non-movement accidents. There are over 20,000 of these 
yearly, most of which are only of a trivial character. 


THE committee of American railway managers which is 
representing the companies in the dispute between the 
railways and the trainmen as to hours of duty, has 
issued a manifesto in the form of an advertisement in 
17,500 daily and weekly papers, asking that the question 
be referred to the Interstate Commerce Commission for 
final adjustment. 


It was stated in this column of our issue of May 26th, 
that the electrification of the Melbourne railways was 
being delayed by non-completion of contracts in England. 
This matter has now become so serious that the Victorian 
Government has sent Mr. E. B. Jones, one of the railway 
commissioners, to England to discuss the matter with the 
Agent-General, the consulting engineers and _ the 
contractors. 


SEEING that all their receipts are pooled, railway com- 
panies no longer advertise their particular routes. The 
advertisement generally now given by railway companies 
announces that they have land adjacent to their railways 
which is suitable for sites for works, &c. The Cambrian 
Railway Company has, however, gone a stage further, 
and invites applications for land upon which to build works 
for trade “‘ after the war.” 


For the six months ended June 30th the value of rails 
exported was £318,226, as against £921,181 for the first 
six months of 1915, and £1,838,246 for the first six months 
of 1914. Chairs and steel sleepers were valued at £56,569, 
as against £184,728 in 1915, and £343,405 in 1914; loco- 
motives at £586,598, as compared with £1,226,970 and 
£2,083,751 ; carriages at £231,217, as against £281,936 and 
£474,299; and wagons at £335,693, as compared with 
£707,182 in 1915 and £1,842,698 in 1914. 


Because of the Grand Trunk Railway Company not being 
able, owing to the war, to realise on its securities, the 
extensions of the Grand Trunk Pacific Railway were in 
jeopardy, and the same was the case with the new lines of 
the Canadian Northern Company. The Canadian 
Government therefore advanced 8,000,000 dols. to the first 
named and 15,000,000 dols. to the latter, and has now 
appointed a Commission to considerthe futurepolicy for rail- 
ways in Canada, including a consideration of the question of 
the Government ownership of all Canadian railways. The 
members of the Commission are : Sir Henry Drayton, K.C., 
Chairman of the Board of Railway Commissioners of 
Canada, Sir George Parish, one of the editors of the 
Statist, London, and Mr. Arthur H. Smith, president 
of the New York Central Railroad. 


Tue failure of springs, whether on locomotives, 
carriages or wagons, is rather a rare event. In this 
column of our issue of May 19th we mentioned the report 
of the Board of Trade on a derailment at Strabane, due 
to a wagon spring breaking loose. The last accident 
inquired into which was caused by anything of that sort 
was in 1907, when a wagon belonging to the North Staf- 
fordshire Railway Company failed whilst on the Great 
Central Railway. In our issue of the 14th instant we 
noticed Colonel von Donop’s report on the Scremerston 
derailment, which was due to a defective tender spring. 
The last failure of an engine spring reported on by the 
Board of Trade occurred on a Lancashire and Yorkshire 
engine in January, 1911, and the last failure of a tender 
spring on the Great Central in March, 1998. 


AN interesting case to the owners of private wagons 
was heard in the City of London Court on the 6th instant, 
when a firm of coal merchants was sued for a nine days’ 
siding rent. A wagon was stopped for repairs, and on 
September 2nd the repairs named on the “ For repairs” 
card were carried out. Other defects, however, existed, 
and the wagon was retained until these had been carried 
out, and it was for this further period that the railway 
claimed rent. The firm contended that the company 
could not claim for this, as it had not advised the owner 
of the further defects. The Registrar, in giving judgment 
for the railway, said that he was not so sure that there was 
any responsibility on the company to advise the stoppage 
of a wagon for repairs, but having done so there was 
responsibility on the part of the defendant to see that it 
was repaired to the satisfaction of the company before 
marking the wagon as ready for traffic. 


In the July issue of the Great Central Railway Magazine 
an article on Woodhead Tunnel was begun. From it we 
learn that the tunnel has five shafts. No. 1 is at the Man- 
chester end, and is 1160 yards from the mouth ; No. 2 is 
825 yards from No. 1, No. 3 is 648 yards from No. 2, No. 4is 
748 yards from No. 3, and No. 5 is 748 yards from No. 4, 
and 1160 yards from the Sheffield end. The shafts are, 
in the same order, 182 yards, 189 yards, 162 yards, 189 
yards, and 135 yards long respectively. Prior to 1912 
shafts Nos. 3, 4, and 5, were connected with the up-line 
tunnel—there is a separate tunnel for each line—No. 3 
acting as a down-cast shaft, and Nos. 4 and 5 as intermittent 
up-casts. As it was found that No. 1 would make an 
efficient down-cast shaft it was opened up to the up tunnel. 
Mechanical ventilation was considered a financially 
unsound proposition, one difficulty being the resistance 
set up by falling water in the shafts. The scheme ulti- 
mately adopted was to widen No. 2 shaft from a diameter 
of 8ft. to 16ft. inside the lining, and to carry the water 
made in the shaft down the back of the brickwork lining 
80 as to keep the shaft dry. 





NOTES AND MEMORANDA. 


Tue Iron and Steel Section of the Standards Committee 
of the American Society of Automoblie Engineers has 
recently reported against the proposal to lay down a list 
of standard colours for marking the various qualities of 
steel bars commonly carried in stock. It is pointed out 
that the number of such steels is large, while the number 
of permanent colours is limited. It is preferred therefore 
to leave each user to choose his own marking colours. 
In most cases the range of steels carried in stock is not 
great, so that to arrange a suitable system of marking 
with permanent colours presents little difficulty in any 
particular average instance. 


Discussinc the dynamical balancing of machines, a 
writer in the General Electric Review gives an outline de- 
scription of the apparatus commonly employed to examine 
the running balance of such bodies-as steam turbine discs, 
electric motor armatures, and so on. In general, it is 
stated, the body is rotated at operating speed with the 
shaft and bearings spring supported, so as to permit any 
slight oscillation produced by the out-of-balance condition 
to take effect. The shaft is chalked, and by gradually 
advancing a metal stylus until it just touches the shaft 
at the high point of the oscillation a corresponding mark 
is made, which indicates the point where the weight 
should be changed. The weight is altered and the test 
repeated until balance is obtained for that end. This 
oceurs when the stylus mark encircles the shaft. The 
other end is then balanced in the same way. 


In the course of a lecture on ‘The Division of the 
Product of Industry,’”’ recently delivered by Sir Hugh 
Bell, Bart., it was stated that in the iron trade out of 
every £100 spent £70 to £75 goes in wages and salaries, 
about £10 goes to the owner of the works, and the remainder 
goes in various ways, such as in royalties, interest on 
capital, &c. Sir Hugh further stated that in Great 
Britain the iron trade turns over its capital roughly once 
a year ; in other words, its gross annual income is about 
equal to its capital. In America, in the same trade, the 
turnover proceeds more slowly, say, once about every 
three years. This seems to point to the belief that in 
America the capital employed is much greater than in 
Britain. That this is so receives confirmation from other 
considerations, as, for example, the statement that the 
horse-power per worker in the United States is 2346, as 
compared with 1182 here. 


THERE seems to be a probability, says the Naval and 
Military Record, that in the United Staes Navy nets will, in 
the near future, be again brought into use as a protection 
against torpedo attack ; but it is evident that should such 
a course be decided upon the strength of the nets to be 
employed must be far greater than that of the old defence 
nets. In the hope of perfecting a net capable of resist- 
ing attack experiments have been carried out by the 
Bureau of Ordnance with a net for the U.S.S. Oklahoma, 
and the experts are reported to have expressed confidence 
that the new device affords increased protection against 
torpedo attack. As the result of these experiments, 
apparently, the Navy Department will shortly award a 
contract after competitive tendering for one wire net made 
up of sixteen units, each unit 96ft. long and 36ft. deep, in 
accordance with a sketch prepared in the Bureau of Ord- 
nance. These nets are used when the battleships are at 
anchor, and may be used while steaming, although reduc- 
ing the speed of the ship to four or five knots. 


In a recent issue our United States contemporary, the 
Engineering Record, published a reproduction of a photo- 
graph of a cross-section of a cast iron water pipe which 
had been laid during the Civil War, and the rest of which 
is still on duty under pressure. The engraving showed a 
section of 6in. pipe, and it was cut in April from the water 
distribution system of Chattanooga, Tenn., which was 
in service at the time under 70 lb. pressure. The pipe 
was cut from some three miles of cast iron main which 
had been laid under the direction of Gen. U. 8S. Grant 
during the occupation of Chattanooga by the Federal 
troops during the Civil War. At the time of occupation 
(1864) there was a small pumping plant on the banks of 
the Tennessee River which pumped into three small 
wooden tanks on the side of Cameron Hill. This plant 
was taken over by the Government, and later the original 
owner, in endeavouring to secure possession of the pumps, 
evidently found some difficulty, since, according to the 
Chancellor, the property “‘ was seized by the U.S. Govern- 
ment as property abandoned by rebels in aid of the 
rebellion.” 





IN a lecture recently delivered before the Indian section 
of the Royal Society of Arts, Professor W. Dunston gave 
some interesting information as to how the Imperial 
Institute had, since the war broke out, helped Indian 
trade. One instance quoted was that of thymol—a solid 
substance derived from the volatile oils of certain plants, 
including thyme. This chemical has been extensively 

as an antiseptic during recent years, and was manu- 
factured almost exclusively in Germany. The best com- 
mercial source of thymol is the volatile oil of ajowan seed, 
a kind of caraway, which is abundant in India. Before 
the war almost the whole of the exports of ajowan seed 
from India went to Germany for the manufacture of thymol. 
As a result of the war there was at once a serious shortage 
of thymol in Great Britain, and the price rapidly rose to 
eight times its usual level. There was, however, no 
reason why the manufacture of thymol should not be 
undertaken in the United Kingdom from the Indian ajowan 
seed. The Imperial Institute accordingly drew the atten- 
tion of British manufacturers to the subject. In response 
to this a large number of inquiries were received. A 
general process for the preparation of crystalline thymol 
from ajowan seed was drawn up by the Institute, and was 
successfully adopted by manufacturers in this country. 
In some cases, however, difficulty was experienced in 
obtaining the thymol in the large transparent crystals 
formerly produced by the German manufacturers. 
Methods of converting the opaque crystals into transparent 
crystals were successfully worked out in the Scientific and 
Technical Research Depariments, and afterwards commu- 
nicated to manufacturers. As a result of this action of 
the Institute thymol is now being made by several firms 
in this country, and the product is quite equal in quality 
and appearance to that previously imported from Germany. 





MISCELLANEA. 


Accorpine to The Far Eastern Review the floating 
dock of 16,000 tons at Tsingtau, captured as a prize of war, 
is to be transferred to the naval port of Sasebo under plans 
prepared by the Japanese Navy Department. 

THE number of German ships of the mercantile marine 
interned in United States ports is 65, with a total gross 
tonnage of 488,368 tons. Twelve Austrian vessels, with 
a tonnage of 56,713 tons, are similarly interned. 


Tue rank of Lieutenant (Electrical) has just been 
created in the Royal Naval Volunteer Reserve. Such 
officers when gazetted are to be assistants to Lieutenants 
(T), and to have charge of the repair and maintenance of 
the ordinary electrical equipment of the ship, thus leaving 
the Lieutenant (T) free for torpedo work. This departure, 
comments The Electrical Review, rather hits the warrant 
electrician, who up to the present has been entrusted with 
this class of work and has done it well. 


AccorpInG to the Marine Review, New York, 360 
steel merchant vessels were being built or under contract 
to be built in private American shipyards on April Ist. 
The gross tonnage of these vessels is 1,067,856, as compared 
with 945,798 gross tons and 244 vessels reported on 
March Ist. On July Ist, 1915, there were 76 vessels 
being built or under contract with a gross tonnage of 
310,089. On December Ist these figures had increased 
to 202 vessels, with a total gross tonnage of 761,511. 


Ir is reported on good authority that Japan’s electrical 
industry has recently undergone a marked development. 
Efforts are being made, we learn from The Electrician, to 
further national interests by promoting the export of the 
various products of the industry. The Government is 
considering means to encourage the export of electrical 
machinery and apparatus to China, India, and other 
accessible places. A new item of expenditure is to be 
provided in the next Budget for subsidising this export. 
Owing to the war, European competition has ceased, and 
the present time is looked upon as presenting the best 
opportunity for consolidating the foundation of Japan’s 
business and industrial potentialities abroad. 


SEVERAL very fine records of central station efficiencies 
have been attained in America. At the Conner Creek 
plant of the Detroit Edison Company there are two 
20,000-kilowatt sets, and each turbine is supplied with 
steam by two boilers, each having 23,500 square feet 
of heating surface. The plant is operating at the present 
time and producing a kilowatt hour on 1.42 lb. of coal, 
t.e., @ little less than 20,000 B.Th.U. per kilowatt hour. 
This shows an efficiency from coal to electrical energy of 
17 per cent. The Chicago Commonwealth Edison 
Company, in its Fisk-street station, has two turbo- 
alternators of 20,000-kilowatt to 25,000-kilowatt capacity. 
Over a whole year’s run the coal used per unit of-output 
was 1.92 Ib., and the average value of the coal as fired 
was 10,120 British thermal units per pound. This gives 
an average of heating units in the coal as fired per unit 
of output of 19,450, and also shows a thermal efficiency 
of some 17 per cent. 


Tue fact that France is practically cut off from all her 
own native sources of iron ore, whiie many of her blast 
furnaces and steel works are in the hands of the Germans, 
has, of course, caused her to depend very largely upon 
imports for her supplies of iron and steel. Comparing 
her imports during 1915 with those of the last normal 
year, 1913, we find that pig iron brought into the cuuntry 
rose from 32,000 tons to 166,000 tons, while blooms, 
billets and bars were imported to the extent of 580,000 tons, 
as compared with no more than 19,000 in the earlier year. 
Rails, sheets, rods, wire, &c., showed similar great increases. 
The most important source of supply was naturally 
Great Britain, which sent to France, during the past year, 
nearly 700,000 tons of iron and steel. The United States 
came second, with 140,000 tons, while Spain was third 
with 65,000 tons. Thus these three countries delivered 
to France about 900,000 tons of iron and steel, as compared 
with not more than 60,000 tons in a normal year. 


Tue first. annual report of the British Iron and Steel 
and Allied Trades Federation has been recently published, 
and gives some highly interesting statistics regarding the 
output of iron ore, steel, &c., during 1915. Roughly 
thirteen million tons of iron ore were mined in Great 
Britain during last year, as compared with about fifteen 
million in 1914 and 16 million in 1913. While these 
figures show a progressive fall, the output of steel, ingots 
and castings shows a progressive rise. Thus in 1913 the 
output was approximately 7} million tons, in 1914 
8 million tons,and in 1915 8} million tons. The figure 
for 1915 includes 20,000 tons of ingots and 2000 tons of 
castings produced in the electric furnace. The total 
output of ferro-alloys in the electric furnace during 1915 
was 5250 tons. The number of acid and basic converters 
in existence in 1915 was 97, and of open-hearth furnaces 
592. The number of puddling furnaces totalled 1590, 
and of rolling mills for rails, plates, sheets and bars 1280. 
There were 23 electric furnaces at work, and 22 under 
construction. The Héroult type seems to be the most 
popular, with 15 at work and 10 being built. 





In our contemporary the Iron Age for June 29th there 
is an important article by Mr. A. J. Wolfe, on the oppor- 
tunities for selling machinery and steel in Russia. 
Although it is written for the benefit of the American 
manufacturer, its study will well repay our own people 
who hope to do business with Russia in the near future. 
It is written by one who first as an agent of the United 
States Department of Commerce, and then as repre- 
sentative of the United States Steel Products Company, 
has had long practical experience of Russia’s customs and 
needs. Mr. Wolfe emphasises the need for personal 
representation, issues a caution against the employment 
of interpreters and also of Russian engineers as agents, 
denies the need for “ graft’? of any kind and suggests 
co-operation between manufacturers of non-competitive 
products. He concludes that immediately after the 
cessation of hostilities there will be a considerable 


demand from Russia for structural steel, ship plates, rails, 
wheels and axles, and other items, but that with the return 
to normal conditions the demand for high-speed tool 
steels, wire rope and seamless tubing will offer the best 


prospects. . 
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AN ELECTRICALLY-DRIVEN MOTOR CAR WORKS 


(For description see page 52) 




















Fig.5110—CRANK SHAFT TESTING MACHINE Fig. 111—CAR TESTING DEPARTMENT 


























Fig. 112—THE GENERATING PLANT Fig. 113—THE SWITCHBOARD 














Fig. 114—ELECTRICALLY DRIVEN LATHES Fig. 115—ONE_OF THE MACHINE SHOPS 
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British Science and Industry. 


THERE was a time when science was its own reward : 
when every man might work as he pleased for his 
own satisfaction and for mutual enjoyment with others 
of like mind, and when there was no ulterior motive 
in seeking new revelations of the order of Nature. 
Those were the rosy days of pure science, the days 
when eternal discoveries were made and world-wide 
reputations gained, the days of all the great scientists, 
of Huygens, Newton, Laplace, . Lavoisier, Davy, 
Faraday, Liebig, Joule, Mendelief, Darwin, Ampére, 
Ohm, and of dozens more men whose names are 
blazoned upon the roll. Only a little twilight of 
those great days remains; only here and there can 
a man pursue Science for the love of her, only here 
and there can he forget the eternal dollar, or the 
almost as eternal pounc sterling ; only here and there 
can he escape from the meshes of the trade net and 
enjoy science just because it is science, just because he 
has won to some new summit and seen a little further 
into mysteries than his fellow-men. Science has 
lost its abstract characteristics; it has become concrete, 
something that is to be sold over the counter like a 
pound of tea. Something that has its absolute 
monetary value like beating carpets or filing brasses 
or acting for “‘ the pictures.” 

It is this change that is at the back of all the 
trouble. In pure scientists our country has never 
been lacking ; she claims, justly, equality with the 
best in the Temple of Fame, but she has been slower 
to apply science to industry than other countries, 
slower to recognise that there is money in science 
than Germany, slower than America to recognise 
that science is a solid and material entity and not 
an abstract thing as little to be feared and as little 
to be valued as a ghost that you can “ stick your 
umbrella through.” When once our manufacturers 
have grasped the fact that science, in spite of 
the fact that you can neither touch it, nor see it, 
is a “thing” that you can buy and sell and that 
you can use in industry like coal, or water, or soda-ash, 
or tar extracts, then they will buy it and use it in the 
same way. In the future, that bright and perfect 
future when prosperity will be measured by trade 
returns and the happiness of the country will be 
estimated by the size of its foreign markets, when 
that people will be deemed greatest which makes 
most haste to expend the irreplaceable treasures of 
the earth, its coal and its minerals, in that future 
we shall no doubt see science exchanges side by side 
with corn and coal and iron exchanges where science 
will be quoted in the market reports and merchants 
will ask for a stiff commission on its sale! We have 
to face these things and face them courageously. 
A few years ago, whenever we dared, in these columns, 
to suggest that science was only the hand-maiden 
of industry, we were taken to task, but now we can 
do so with never a protest. No one thinks of science 
in any other way now, and if men are not busy 
devising the best way of employing her to rout or 
destroy each other they are thinking of how they can 
convert every new discovery into pounds, shillings, 
and pence. Astronomy is the only science that 
escapes, and we may devoutly thank Heaven that 
no one has yet found a commercial value for the 
rings of Saturn or Jupiter moons. Would we could 
believe it would always be so! The attitude of 
Britain to science as contrasted with the attitude of 
America, and particularly of Germany, is not hard to 
understand. It is put very clearly and very well in 
a letter to the Editor of the Times, published on 
Monday last. British trade began long before 
German and even American trade. England was the 
pioneer of modern industrial methods and the English 
characteristic is stamped upon our methods.. This is 
a point which ought not to be forgotten. We have 


followed our own way, the way that is natural to us, 
the way that our national genius leads us, in our 
all reformers want us to desert 


trade methods ; 





those methods and to adopt the methods of Germany 
and America, methods which are foreign to our line 
of thought and which might not bring us the success 
they anticipate. The Intellectualists—a little under 
a cloud, and not quite undeservedly, at present— 
preach that men and women should “ live their own 
lives”; perhaps nations are best doing that too. 
Whatever may be said about the British plan it has, 
at least, so far, been successful. We have enjoyed a 
prosperity that was the envy and wonder of the 
world, and if our position is not as unchallengeable 
as it was, it is not because we have gone backwards, but 
because others, later starters, have approached 
us. That was of course inevitable, just as it is 
inevitable that if we go too fast, if we exhaust this 
country of its resources too rapidly, we shall be the 
first to decline, the first to depend upon minerals 
purchased from other lands, the first to return to 
the pastoral conditions at which we began. The 
British method of industry was, and still is, the 
method of the small-holder. It was the right 
ambition of the worker to become, in his turn, an 
employer. There is in this country a great number of 
small firms, companies with small capital employing, 
at most, a few hundred men and frequently no more 
than a score or two. Great works are the exception 
rather than the rule and, as the author of the letter 
to the Times to which we have referred very properly 
points out, these small firms cannot employ specula- 
tive scientists. It does not pay them to do so. A 
well-fitted laboratory is a costly thing, a chemist to 
look after it is, it is too true, cheap enough—but even 
he looks extravagant on a balance sheet when there is 
nothing to set against him. It is only big works, big 
corporatiuns, that can afford research laboratories, 
and can lightly spend so many thousands a year on 
bread to cast upon the water in the faith that it will 
return to them after many days. The small firms 
make only just as much bread as they want and no 
more, they have none to spare on speculative sowing. 
In Germany and America there are huge corporations, 
and it is they that employ the scientists and make 
the discoveries. If the manufacturers of Britain 
have neglected science it is because science does not 
look well on a small balance sheet, and let us add in 
perfect fairness to the employer because, in small 
industries, it is not needed. Let any one study the 
work of little factories and they will see why. We 
agree most heartily with the letter writer, when 
speaking of the attitude of the small manufacturer, 
he says: “ It certainly does not reflect unfavourably 
upon either the intelligence, the energy, or the 
patriotism of the business men in the small-scale- 
business country, and it is high time that that sort 
of blame, which entirely confuses the issue, ceased.” 
Hear, hear, to that. a dozen times. It is the first 
fair word for British industry that has been said for 
many a day, and the conclusion is logical. “In 
other words, big business, progressive methods, and 
scientific research come together, and must come 
together. Syndicating businesses and organising 
scientific education and research are two aspects of 
the same job . . . Talking about national scientific 
education without talking about social and economic 
reconstruction is ploughing the sands and beating the 
air.” Here at last we have the broad view that puts 
education and the employment of science into their 
proper place in an economic plexus. Here at last 
we see that the neglect of science in British industry 
is the natural corollary of the British industrial 
system, and that one cannot be changed without the 
other. Change the system and science will fit into 
the new scheme ; leave the system as it is, and you 
may preach, and shout, and abuse til! you are worn 
to a shadow and effect nothing. 

All this is worth thinking about. Everybody who 
has studied our native industries has known it for 
years, but it needed to be put clearly before the 
science-at-any-price people. The question now is 
can it be applied ? Can we change our system, the 
system in which the individual counts, and adopt 
the American or the German system? If not, can 
we apply science more and more to our system as it 
exists? The answer to all these questions is in the 
affirmative. Already we have a few big corporations 
in this country. They use science and appreciate it. 
We may get more such, but even if we donot, 
science may be developed. by the corporate action of 
a number of small firms. This is already being done 
through the agency of the Advisory Council for 
Scientific and Industrial Research, and, with public 
sympathy, and public funds to back it, will be done 
more and more. Much good work is already to the 
credit of the Council. Rival firms have been induced 
to forget their rivalries and combine for the common 
good, and money has been advanced for the foundation 
of research laboratories and the payment of workers in 
them. A scheme wisely devised is being wisely 
applied and we look with confidence to the achieve- 
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ment of results of the highest importance. Thus it is 
possible for us to retain the system on which British 
trade is founded intact, and yet bring in a new and 
invigorating element. We may well ask ourselves if 
that is not better than the enccuragement, in a small 
country, of huge trusts and corporations on American 
and German models. We must ever keep in view 
that trade is not the only measure of prosperity, 
and that happiness, the development of individual 
characteristics, and the satisfaction of the proper 
genius of its people may do more to support a 
country on a firm basis than a huge balance sheet. 


The London County Council Tramways. 


Ir anyone hoped that the accounts of the London 
County Council Tramways for the vear ending 
March 31st last would be satisfactory, the recently 
presented Report of the Highways Committee will 
have grievously disappointed him. It is true that in 
certain respects there is improvement ; perhaps more 
improvement than might have been anticipated, but 
in other directions the outlook is gloomier than it has 
ever been before. The total receipts for the year 
amounted to £2,339,291 and when compared with 
£2,399,817 in the preceding year, show a drop of 
£60,556. Having regard to the strike, which was 
included in the period under consideration, and 
which was calculated at the time to have involved a 
reduction in revenue of £100,000 or more, there is 
ground for congratulation that the falling off was not 
greater than it was. It is as well to extract to the 
utmost what comfort we can from this small palliation 
of an extremely unsatisfactory situation! Let us 
also get what satisfaction we can from the fact that 
the working expenses amounted to £1,683,660, as 
compared with £1,700,571 in the year before—a 
reduction of £16,911. Even so, the net result of the 
working of the tramways during 1915-16 was a 
falling off of £43,645 as compared with 1914-15, 
the net surpluses on working being £655,631 and 
£699,276 respectively. The total numbers of pas- 
sengers carried during the two years were 545,423,397 
and 550,497,993 respectively, so that in 1915-16 there 
were just over 5,000,000 less than in 1914-15, a reduc- 
tion of rather under one percent. But the car miles in 
1914-15 and 1915-16 were 58,978,792 and 47,879,675 
respectively, which represents a diminution of nearly 
19 per cent., and forms what may he called the 
one really bright spot in the accounts. What it 
‘ means is that whereas in 1914-15 the passengers 
carried per car mile were only 9.33, in 1915-16 the 
number had risen to very nearly 11.4. This is, 
naturally, reflected in the passenger receipts per car 
mile, which were 11.42d. as compared with 9.77d. for 
the electrified portion of the line in 1914-15. The 
increase in passengers carried per car mile was, as far 
as can be gathered, due, in part, to the use of trailer 
cars, of which there are now 120 in service—apparently 
the car and its trailer are counted as one car in 
estimating the car mileage—and partly by reason of 
certain relaxations regarding the numbers of pas- 
sengers carried per car. We do not consider either of 
these expedients as being desirable. However, the 
fact remains that there has been an increase both in 
the passengers carried and in the receipts per car mile, 
and that, from the financial point of view, is something 
to the good. It is. in fact, about the only good that 
can be mentioned, and as a final result of the year’s 
working after deducting working expenses, debt 
charges, income tax, &c., there was a deficiency of 
£73,795 in round numbers. This sum was met by 
drawing on the General Reserve Fund, and to do this 
certain securities had to be realised, at a loss of 
£23,621. In consequence, the General Reserve Fund 
has been reduced to a nominal value of some £70,119, 
which would probably fetch not more than £56,000 in 
the market. As against this the net estimated 
deficiency for the year 1916-17 is £74,092. So that 
at the end of March next year—even if things go as 
well as the Highways Committee hopes they will—at 
least £18,000 will have to come out of the rates. The 
Committee’s estimates are notoriously optimistic. 
Last year’s estimate was £9635 too low, and there is 
even now reason to believe that that for the current 
year is inadequate. 

This result, bad as it is, is rendered even worse 
by the fact that not one single penny has been added 
to the Renewals Fund. It is unnecessary for us to 
go again in detail into the history of this fund. It 
will suffice to say that for years no such fund existed, 
that during that time certain contributions were 
made in relief of the rates, and that such contributions 
never ought to have been made. Then, when the 
question of renewals came to be considered, it was 
decided, in spite of expert evidence that such provision 
was inadequate, to lay aside two-thirds of a penny 
per car mile run. Eventually, however, it was found 


that even this amount could not be set aside, and the 





last sum paid into the Fund was £497 for the year 
1912-13. In that year, it may be said, £36,677 had 
been withdrawn, and in the succeeding years 1913-14 
and 1914-15 £114,987 and £141,815 respectively were 
taken to meet the cost of renewing the “ tracks, 
special work, conductor rails, trolley wires, cables, 
motor generators, &c.” In its estimates for the 
expenditure during the year 1915-16 the Highways 
Committee earmarked £155,845 for renewals. In 
our opinion even this sum was a good deal below what 
really should have been expended, but what happened ? 
The actual expenditure was less than half the estimate. 
being only £73,255, which signifies that less than half 
the work of renewal which even the Highways Com- 
mittee considered necessary was carried out. Renewals 
which certainly should have been effected must have 
been postponed, and work that has been postponed 
nearly always costs more to carry out eventually than 
it does if done at the proper time. Hence the 
Highways Committee is laying up additional trouble 
for itself in the future. Moreover, it still means 
apparently to persist in this course. The cost of 
renewals in the years immediately preceding the war 
had risen rapidly each year. As we have shown, the 
sum expended in this direction in 1914-15 was 
£141,813—nearly double the expenditure of last year. 
In all probability had nothing extraordinary occurred 
to check the even tenor of the Highways Committee’s 
way the estimate put in for the current. year’s expendi- 
ture on renewals would have been £200,000 or over, 
and that would, we believe, have been considerably 
below the proper amount to expend. Yet what do we 
find ? The estimated expenditure is given as being 
£96,300. The starvation tactics are to be continued, 
and the result will, we venture to predict, be disastrous. 
At the end of March last the Renewals Fund stood 
nominally at £329,968. Its cash value at market 
quotations was just under £275,000. Had the full 
extent—£155,845—of the Committee’s estimate been 
deducted the sum left would have been, say, £190,000, 
which would not, in our opinion, be sufficient to pay 
the bill for the renewals which should properly be 
carried out before the end of the current financial 
year. In any case, let the Highways Committee put 
off the carrying out of adequate renewals as long as 
it will, the Renewals Fund must eventually be reduced 
to nothing, and when that time comes the ratepayers 
will not only have to find the money to make up 
deficiencies in working but to pay for renewals—and 
in all probability inordinately costly renewals—as 
well. 

In its remarks on the situation the Highways 
Committee makes more or less the usual observations 
on the situation. It claims that these are abnormal 
times and that normal results cannot be looked for. 
It complains of the additional costs due to the war, 
such as the increased price of coal and the amount 
payable for war service allowances. But it has for 
years past been making similar excuses. It 
persistently under-estimates expenditure, and then 
when there is a deficit at the end of the year it seeks 
to throw the blame on other shoulders than its own. 
It used to be the motor omnibuses. Now it is the 
war. But how has the war really affected it? Take 
the year 1913-14, the year before the war. In that 
year the receipts per car mile were 8.94d. During 
1915-16 the receipts per car mile were, as we have 
shown, nearly 11.4d. Does this look as though the 
war had had a very serious effect on the takings ” 
Then, again, in 1913-14 the working expenses were 
£1,615,466. In 1915-16 they were £1,683,660, or 
£68,194 nore. But the amount which had to be 
paid for war allowances was £95,365, so that actually 
the working expenses—if the item of war allowances 
be omitted—were last year some £27,171 less than in 
1913-14. Even if the amount paid for war allowances 
were to be deducted this would only convert the 
deficit of £73,795 into a surplus of £21,570 to go 
towards the Renewals Fund. How inadequate such a 
sum would have been may be gauged by the facts that 
even the reduced expenditure on renewals last year 
was £73,255 and that two-thirds of a penny on 
47,879,675 car miles is very nearly £133,000. Which- 
ever way, in fact, the accounts are looked at, there 
does not appear to be good ground for thinking that 
matters will improve within a reasonable period. 
The only hopeful sign is the rise in takings per car mile, 
but account will have to be taken of the effects of 
trailing cars, to which is due part of the increase in 
passengers carried per car mile. The trailers will 
nearly certainly increase the cost of renewals, and, 
in addition to this, there are evidences that they will 
materially increase running expenses, especially on 
the hilly portions of the line. It isa by no means 
unknown occurrence, for instance, for the fuses on a 
tramcar to be blown several times in succession when 
an attempt is made to haul a heavily loaded trailer 
up a certain hill. It is quite possible, therefore, that 
the disadvantages of using trailers may counterbalance 





the apparent advantages. In any case the rise in 
receipts per car mile would have to be very much 
more marked than it is at present before the Renewals 
and General Reserve Funds could be properly con- 
stituted and the undertaking put on a solid financial 
basis. It seems to become more and more impossible 
each year that this can ever happen. 








AMERICAN COMPETITION AFTER THE WAR. 
(By a Contributor.) 


WHILE the question of German trade competition 
after the war is provoking so much thought it is not 
wise to overlook the possibilities of American rivalry 
A few of our commercial leaders are expressing the 
view that America may take the place of Germany 
as our chief foreign competitor, but there does not 
seem to be any very generally held idea of the com- 
petitive resources of the United States. As the 
situation is one of much uncertainty, and as the 
outcome will depend mainly upon our own judgment 
and efforts——upon how we take the measure of United 
States resources and how we utilise our own—a brief 
review of the governing conditions of competition 
between Britain and America may be ventured. 

First it must be observed that the world’s three 
leading manufacturing and engineering countries 
are the United States. Germany, and Britain. In 
the exportation of manufactures the race for supre- 
macy was between Britain and Germany prior to the 
war, America being a rather poor third, in spite of 
her enormous natural resources in iron, coal, &c. 
Now the opinion is held by some authorities that, 
working in co-operation with our Colonies and Allies 
we shall meet German competition much more 
successfully in the future than we did before the war, 
but that we shall experience new and strong com- 
petition from the United States. Certain it is that 
the Americans are enjoying a great trade boom, 
manufacturing and exporting on an unprecedented 
scale as a result of Britain and Germany being at 
war and temporarily out of the trade competition, 
and they are making great efforts in some directions 
to secure permanent trade connections with a view 
to employing adequately their huge productive 
capacity. But what is likely to be the state of affairs 
after the war ? 

Tt may be said that the first point in the problem 
of trade—the first essential to success—is cheap pro- 
duction, and that the second is cheap shipment. If 
by organisation and hard work we can produce and 
exportiron, steel, machinery, and general manufactured 
goods at lower costs than our rivals, then we can 
obtain sufficient trade to employ our people and to 
regain first place as a commercial nation. But if we 
so neglect to organise and work that the United 
States, with their great natural resources, their 
high speed and large scale production, and their 
huge works capacity, can sell cheaper in the world’s 
markets than we can, then we need not trouble about 
capturing trade from the Germans, for the Americans 
will beat both that nation and ourselves. In the 
United States they have both the raw materials and 
the manufacturing plants in sufficient abundance 
to enable them to undertake far more export business 
than either we or the Germans have ever done. 
While the combined iron, steel, and engineering 
capacity of Britain and Germany is barely equal to 
the making and working up of 30,000,000 tons of 
pig iron a year, the capacity of the United States is 
equal to just about 40,000,000 tons. Yet the popula- 
tion of the States does not equal that of these two 
countries. In a normal year the United States 
could easily export 10,000,000 tons of iron and steel 
products, besides meeting their home demands. 
Such a volume of export trade by the Americans 
would leave meagre shares of business for Britain, 
Germany and other countries. It may be said that 
our future economic position depends more upon the 
exportation of iron products—steel and engineering 
goods—than any other class of manufactures, and 
the question of exportation depends chiefly upon 
selling prices which, in turn, depend upon costs of 
production. There is, therefore, no more important 
economic question than this : Can Britain or America 
sell steel the cheaper? As we have observed, the 
United States possess all the materials and plants 
necessary. But there remains the question of 
costs—costs of production and shipment. 

Now, during the last ten or dozen years before the 
war the Americans were either unable or unwilling 
to sell in neutral markets at prices that would attract 
much business. “They only exported between 
1,000,000 and 2,000,000 tons of iron and steel a year, 
while we exported between 4,000,000 and 5,000,000 
tons, and the Germans between 4,000,000 and 
6,000,000 tons a year. In the last few years of the 
last century, and until 1902-3, it was thought that 
the United States would soon dominate the world’s 
steel and engineering trades. In the nineties it was 
seen that the Americans were producing the cheapest 
steel in the world, and it was imagined that as soon 
as they could increase their productive capacity 
sufficiently beyond domestic consumptive require- 
ments they. would flood the world’s markets with 
steel goods and machinery at prices which no other 
country could touch. Since then United States 
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productive capacity has been increased enormously 
beyond home demands, yet American exports have 
not increased—up to the war—even so much as those 
of this country, nor at anything like the rate of those 
of Germany. In 1900, in round figures, United 
States iron and steel exports amounted to 1,000,000 
tons. In the last twelve months before the war, in 
spite of an enormous increase in the world’s trade, 
and also in the American capacity, the United States 
exported only 2,000,000 tons. In the same period 
British exports increased from 3} million tons to 
5,000,000 tons, and those of Germany from less than 
1,000,000 tons to 64 millions. America’s small 
share of the world’s export trade has been one of the 
most remarkable features of recent commercial 
history. By far the largest producing country has 
been one of the smallest exporters. A positively 
enormous works capacity, representing hundreds of 
millions of capital, has been kept idle in the United 
States (prior to the war) while Britain and Germany 
have divided the bulk of the world’s export business. 
This brings us to the chief point in the problem of 
American competition. 

America, in spite of her natural richness in minerals, 
her comparative freedom from trade union restrictions, 
her up-to-date manufacturing processes, and her 
business pushfulness, labours under certain § geo- 
graphical and economic difficulties. In the United 
States the iron ore is deposited about a thousand 
miles from the coal. The ore has to be carried two 
long journeys by rail and one by lake from mines to 
smelters. The works are mostly between 400 and 
500 miles from seaboard—-another handicap on 
exportation. Again, the capital charges of steel 
making are much higher in America than in this 
country, and wages and salaries are positively 
extravagant. Moreover, the yield of iron or steel 
per ton of ore has declined by, roughly, 25 per cent. 
since the late nineties, besides which the mining is 
deeper and more difficult. It was proved in evidence 
before the Ways and Means Committee and the 
Taxation Authorities a few years ago that general 
costs of production had increased by 40 per cent. 
between 1899 and 1908 in the United States steel 
industry. Since 1908 they have advanced still 
further. The net result is that the American steel 
makers have not been able to compete with the 
British or the Germans in neutral markets to any 
great extent, save in one or two specialities. 

Now America’s geographical and economic diffi- 
culties cannot be overcome. Costs are more likely 
to increase than decrease. But our United States 
rivals are hopeful that the European war will give 
them something more than a temporary trade 
advantage. They hold the opinion that we and 
the Germans will be so burdened by taxation, 
that we shall have lost so many workers, and that 
our trade unions will be so exacting after the war 
that our costs of production will be advanced to such 
an extent that we shall not be able to offer our goods 
below American prices. How will things turn out ? 
We have it in our power to beat Germany in trade 
after the war. But what about America? The 
United States will not be burdened with war taxation. 
If our statesmen impose too many taxes on our 
manufacturers, if they fail to give reasonable en- 
couragement to productive industry, if our manufac- 
turers and engineers fail to organise, and if our work- 
men fail to give a good output, then the Americans may 
very easily beat us. Only by intelligent co-operation 
between capital, labour, and the Government can we 
hope to obtain and retain that share of the world’s 
trade necessary to employ our people and re-establish 
our supremacy as an exporting nation. The Americans 
have vaster resources then we have; but we are 
better situated for securing and maintaining first 
place in exportation. We have our coal and iron 
supplies and shipping ports practically side by side. 
We have vast Colonies and great Allies ready to 
give us preference. But to utilise our advantages 
and opportunities we must have organisation, 
efficiency, and hard work. Before the war we were 
overtaken and outdistanced by the Germans because 
we were neglectful. Our Governments would not 
practically protect or encourage our industries. Our 
manufacturers and shippers would not combine for 
the advancement of British trade, and our workmen 
would not do their best. Machinery was “ slow- 
timed.’’” New methods were opposed. Apprentices 
were limited. Output was restricted, and in ten 
years more than 100,000,000 working days were 
lost by strikes. Having seen what we have seen, and 
in view of the great preparations that are being made 
by the Germans and Americans for the coming 
trade competition, the lesson for us is plain and 
unmistakable. 








At the recent annual general meeting of the Association 
of Private Owners of Railway Rolling Stock, the chairman 
referred to the recent suggestion to enforce the pooling 
of all privately owned wagons and so to deprive wagon 
owners of a substantial part of the fruits of their foresight. 
He also mentioned, with satisfaction, the amicable rela- 
tions now and for some years past existing between the 
Association and the railway authorities and to the meet- 
ings which had taken place during the past year with 
representatives of the companies for the frank discussion 
of matters of great importance to members, which dis- 
cussion he considered to be of great benefit to all parties 
concerned. 
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Report on Gyroscopic Theory to the Aeronautical 
Committee, 1914. By Sir G. Greenhill. Printed 
by the Stationery-office and sold by Wyman and 
Sons, Breams-buildings, Fetter-lane, E.C. Price 
10s. 

TuIs report is a collection in one place of the theory 

and formulas of a spinning body, as shown in a top 

and other familiar examples of gyroscopes, large and 
small. The treatment has been carried out with 
analytical completeness, as far as is possible in the 
present state of mathematical development. The 
subject is likely in the future to acquire utility greater 
still in its bearing on the steering and stability of 
the airship and flying machine than it does to-day in 
its applications to the Schlick sea gyroscope, the gyro- 
compass, single-track gyroscopic car, and the whirling 
of a revolving shaft and fly-wheel, culminating in 
the astronomical theory of the Precession of the 

Equinox, and the motion of the Moon’s node. 
Maxwell writes: ‘‘ To those who study the progress 

of exact science, the common spinning top is a symbol 

of the labours and perplexities of men who have 
threaded successfully the maze of the planetary 
motions. The mathematicians of the last century, 
searching through Nature for problems worthy of their 
analysis, found in this toy of their youth ample 
occupation for their highest mathematical powers.” 

A confusion of statical and dynamical stability 
has led to serious mistakes and misapplication of 
theory, such as ballasting a ship too low, making it 
bottom heavy and uneasy among waves, or endeavour- 
ing to keep the centre of gravity of locomotives low. 
Practical experience has not borne out the early 
theory of Brunel and Crampton, that a low centre of 
gravity is conducive to easy running of a locomotive 
or railway carriage. To quote from the record of the 
1862 Exhibition by Rankine and MacConnell, ‘* Ex- 
perience has demonstrated the error of the opinion 
held formerly that it was essential to safety, especially 
at high speed, to keep the centre of gravity of a loco- 
motive at a very low level, an opinion by which 
the designer of a locomotive was very much fettered 
when planning an engine for high speed on the 
narrow gauge, in which great boiler power had to be 
combined with large wheels. The locomotive engi- 
neer of the present time (1862) being freed from this 
restraint, does not hesitate to place the weight of 
the engine as high as may be required for the con- 
venient arrangement of the parts. Of this the 
engines exhibited in Division A of the classified list 
afford several examples, of which the most striking 
is 1280, a narrow-gauge express engine with driving 
wheels 8ft. 2in. diameter, being the largest pair of 
driving wheels exhibited, and 1269, the Wolverton 
engine, coming next with wheels 7ft. 8in. high.” 

The first chapter of the report is restricted to 
“Steady Gyroscopic Motion,’ where the axis of the 
top is moving round the vertical at a steady inclina- 
tion with constant precessiona] motion in azimuth ; 
and to give the exact theory with as few symbols as 
possible, a knowledge must be presupposed of velocity 
and momentum, linear and angular, and their vector 
representation, and use must be made of the Dynami- 
cal Lemma, ‘‘ The vector velocity of the momentum, 
linear or angular, is equal to the vector of the im- 
pressed force or couple.” After these preliminaries 
are settled an exact theory of the. conditions of 
steady motion can be given in a series of geometrical 
propositions. This exact theory is, in the author’s 
view, more simple and convincing than any kinder- 
garten method, which ignores angular momentum 
and points to the angular velocity instead, as the only 
visible quality. 

The same geometry can then be extended to a 
number of allied problems of steady motion—of a 
plate, dish, egg, wineglass, coin, or stud, rolling steadily 
in a circle on a horizontal table or the floor, and a 
wheel, bicycle or motor car on a road or banked track. 
Then there is the problem of the spin required by 
an elongated projectile fired from a rifled gun, to 
preserve the axial stability. Here the chief difficulty 
is the determination on hydrodynamical principles of 
the capsizing couple of the air medium. This problem 
settled, a table can be calculated of the appropriate 
angle of the rifling. The same question is important in 
the steering of an elongated airship. If of the rigid 
type with the body filled up with gasbags, it is essential 
that the length of a bag should be less than the 
diameter to give it an oblate shape, as in Kelvin’s 
liquid gyrostat. But a non-rigid airship with a 
single continuous body must be made more than 
three diameters long, to secure stability of motion. 

Kelvin’s rule, “‘ Hurry the precession and the top 
rises,’ is applied to the bicycle to explain why it 
must be steered into a smaller circle to recover the 
upright position, for the incessant over-correction 
maintains the stability. In the top and gyroscope 
this over-correction is made automatically, so that 
a slight tremulous nutation is always present even 
when the motion is apparently steady. The nutation 
is evidence of the stability of the motion and is sus- 
ceptible of elementary treatment. But when this 
nutation becomes visible and considerable, the 
elliptic integral puts in an appearance, in all its 
complication, and of it Chapter III. gives a complete 
treatment, without passing over any difficulty. The 
history of the general unsteady motion of the axis 





of the top is an interesting chapter in mathematical 
progress. It shows the influence of dynamical 
requirements on analytical development in creating 
the theory of the Elliptic Function. This function 
had not been invented 150 years ago when Euler 
first undertook the problem of gyroscopic motion. 
Euler got as far as identifying the motion of the 
axis in nutation or altitude with the beat of a pen- 
dulum swinging through a large angle, like a freely- 
swinging bicycle wheel. This pendulum beats the 
Elliptic Functions of the first kind, and Euler’s idea 
is still useful for a preliminary concrete illustration 
of these functions. But the motion in azimuth 
introduces the Third Elliptic Integral, and theory 
had to wait another sixty years for the treatment of 
Legendre, and then only of the complete integral, 
required for the apsidal angle. Some years later 
Jacobi invented the Theta Function for the expres- 
sion of the general Third Elliptic Integral, complete 
orincomplete. But the mixture of real and imaginary 
argument in the application to the top renders the 
expression useless by the theta function, although 
analytically complete. As this Gyroscopic Report 
is intended to serve for reference, no details required 
in a complete treatment have been passed over in 
this Chapter III., and the chapter, it must be 
admitted, requires very close reading. 

The simplest cases of algebraical motion are dis- 
cussed in Chapters V. and VI. and illustrated by 
the appropriate diagram. 

Chapter VII. discusses the spherical pendulum 
motion. Chapter VIII. shows the application of 
moving axes to the motion of a rolling sphere and of 
a body alive inside with fly-wheels or pockets of 
fluid, like an airship or flying machine, and the 
report concludes in Chapter IX. with problems of 
rolling bodies. This is held to be intractable at 
present in the general case of unsteady motion, but 
capable of treatment when steady, with a slight 
tremor of nutation superposed. In this way the 
stability of a hoop rolling along upright in a straight 
line, as well as the more general classical problems, due 
chiefly to Puiseux, may be discussed. Here, too, 
is the place for the theory of the gyro-compass and 
stability of the rotating shaft, say, against whip 
when carrying a screw propeller unsupported at the 
end. 

There is nothing in the first two chapters of the 
report to discourage a student of elementary dynamics, 
but we must warn the general reader that the report is 
one for the mathematician and the mathematician only, 
But whilst we find the book one for few and selected 
readers, we must applaud the colossal industry Sir 
George Greenhill—and, it is only fair to add, his 
printers—have shown in its preparation. 





SHORT NOTICES. 


Work and Wages: The Reward of Labour and the Cost 
of Work. By Earl Brassey. 1916. Longmans, Green 
and Co.—It is a little difficult to see the particular object 
in the publication of this book at the present time. It 
originally appeared as long ago as 1872, when the views 
of the author’s father, the late Mr. T. Brassey, on labour 
were attracting a good deal of attention. At that time 
there was room for such a book, and it was welcomed, 
but since then much water has flowed under the bridges 
and labour problems are not what they were. Lord 
Brassey tells us in the preface that he has to a great 
measure rewritten the work, but as there is no obvious 
indication of the new passages it is impossible to say 
whether he holds now the views he held nearly forty-five 
years ago. Possibly he does, and we are to understand 
from the re-publication of these essays and speeches that 
he still supports the sturdy belief in the British workman 
and the value of trades unionism that he did then. We 
will not say he is not right to do so. With all his faults 
the British workman is probably the best in the world, 
and, to balance the harm they have done, the trades unions 
have improved the lot of the working classes. But with 
so many new labour problems before us, and with the 
whole scale altered by events of the last decade or so, it 
is difficult to find more than a faint historical interest in 
these old essays. It is only where, now and then, they 
treat of human nature, which changes very slowly, if at 
all, that they seem to touch the present. 





Forging of Iron and Steel. By William Allyn Richards. 
London: Constable and Co., Limited. 1915.—This is 
a book for the student or the amateur rather than for 
the experienced smith. The author is the principal of 
the Grant Vocational High School at Cedar Rapids, 
Iowa, and the volume has been prepared with a direct 
educational purpose. It is thoroughly practical, dis- 
cussing, for example, such points as how to make up & 
smith’s fire, and should prove useful to amateur mechanics 
who have not had the advantage of technical training. 
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THE PIRAHY TUNNEL IN BRAZIL. 





Some interesting particulars regarding the driving of 
the Pirahy Tunnel in Brazil are given in the issue for May 
18th last of our esteemed contemporary, Engineering 
News. This tunnel is 27,657ft. long, and it was bored 
from portal to portal in 489 days. The reasons for its 
construction were as follows :—The City of Rio de Janeiro 
is supplied with electrical energy by the Rio de Janeiro 
Tramway, Light and Power Company, Limited, which is 
a Canadian concern. The principal generating station 
of this company is situated at Lages, which is about 50 
miles west of Rio. This generating station operates 
under a head of 1000ft. water and was designed for a 


where it remained out of the way till drilling was com- 
pleted. Drilling and the removal of débris were therefore 
going on simultaneously. Usually twenty holes were bored 
for each blasting, as shown in Fig. 2. The holes were tired 
in rotation, beginning from No.1 to No. 15, and the method 
employed for this rotation was simply to have varying 
lengths of fuses,a rather primitive arrangement, which, 
however, answered well in this case, and there was not a 
single accident. The five top holes—i.e., Nos. 16 to 20 
inclusive—were given the same lengths of fuses and were 
apparently fired simultaneously. The explosives used 
were 92 per cent. blasting gelatine and 62 per cent. gelig- 
nite. The average weight of explosive used during the 
best week’s work was for the advance headings 6.48 lb. 
per cubic yard of material removed. The overall average 
was 6.9lb. per cubic yard—these weights including the 





It is interesting to learn that since the water was turned 
into the tunnel, which was done, we understand, as soon 
as the advance heading was pierced, and before the tunnel 
was actually completed, not a single pound of coal has been 
required at the steam-power station. 

For diverting the water into the tunnel a concrete dam 
of the overflow gravity type was thrown across the river 
Pirahy. The flow into the tunnel is controlled by four 
electrically operated rectangular sluice gates, which can 
be closed, if required, so that the tunnel may be inspected 
and any necessary repairs effected. A further supply of 
water is obtained by diverting the river Vargem into the 
tunnel down through the construction shaft near which 
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PIRAHY TUNNEL 


Fig. 1—PROFILE AND PLAN OF 


from a reservoir which has an available capacity, when | cubic yard. The cross sections of the tunnel in rock and 
full, of 6,777,600,000 cubic feet. The undertaking was | softer material are shown in Fig. 3. 
originally put into operation during the comparatively The average rate of progress taken over the whole 
wet years 1905-07, and no shortage of water was expe- | period of 489 days works out at 56.5ft. per day, or an 
rienced until 1910. In that year, however, after a suc- | average for each of, say, eight faces of just over 7ft. 
cession of dry years the water level in the reservoir had | Some details of the “‘ best week’s’”’ figures for one face 
fallen to a considerable extent, and it was considered | are given in the following table :— 
necessary to erect a steam-driven auxiliary plant at Rio. | 
The cost of the coal to operate this station was, however, | 
exceedingly high, amounting as it did to several thousand | 
dollars per day, and it was therefore decided to divert the | 


Averages Based on Best Week's Work. 


Setting up drills (including ‘‘ barring down” 
roof, cleaning track, blocking column and 


waters of the Pirahy River into the Lages storage reservoir. | _,time lost for smoke). . “ : nos — 
This necessitated, among other works, the construction | Taking down drills Bie wes aie 
of an impounding dam, and the driving of the tunnel above | Blasting (including loading) .. 33 min. 
mentioned. This tunnel was bored under country such | }- a ete ee : ee * 
as is shown in the accompanying plan and profile—Fig. 1— | Dynamite, 92 per cent. blasting gelatin .. |. 99 sticks 
which we reproduce from our contemporary. The work | Dynamite. 62 per cent. gelignite erearies - sticks 
of construction was begun on November Ist, 1911, and | Average time betweenshots -.  .. - 5hr. 41 min. 
water was turned into the tunnel on September 28th, 1913. | fol = wal : rg “7 mn. —_ 
The Swiss method of tunnelling in hard rock was employed. | Average advance per shot o> ce oo 1.87 m. = 6.00%. 
namely, a bottom heading and short rounds thrown wel! | | Number of blasts in week oo oe ee BO 

; y - 8.41b.=6.48 Ib. per cu. " 

r 


mite per cubic metre 


back from the face, with plenty of powder in order to | Material 


facilitate the removal of the débris. The advance heading | 

was 13ft. wide and 8ft. high, and it is believed to be one | The best single face monthly record was 512ft. 

of the largest ever driven. Some 90 per cent. of the rock As regards payment of the men our contemporary 

traversed consisted of solid grey gneiss, which was of | gives the following information :—‘‘To encourage the 

constantly changing character, and is referred to by our | men to take a personal interest in the progress, a unique 

contemporary as being “very seamy and fractious.” | bonus system was adop A minimum month’s work 

Only about 1000ft. of the tunnel had to be lined. was made 75 lin. metres—say 236ft—and the bonus 
Boring was carried out at first from no less than ten 


Uniform gray gneiss, flat roof—no tim’ 
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Fig. 2—POSITIONS OF DRILL HOLES 
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Fig. 3—CROSS SECTIONS OF 


TUNNEL 


faces at once, i.e., from the two portals and both ways from | began above that figure; for every metre in excess of 
four shafts. As, however, one shaft was, as can be seen | 75m. and up to 90 m. the men were given 75 milreis, or 
from the engraving, comparatively close to one of the | about £5 per lineal metre. For everything over 90 metres 
portals, work was eventually only carried on from eight | a month, 150 milreis, or about £10 per metre, was granted. 
faces. The country under which the tunnel passes is | In the record month there was distributed something over 
very broken and there was a good deal of difficulty in | £750 among 135 men at one face. This bonus was dis- 
triangulation and in ascertaining the levels accurately. | tributed to the men in proportion to the wages received 
Nevertheless wonderfully accurate work was done. The| by them at the end of the month. All men known as 
greatest chaining difference between any two shafts was | ‘smoke eaters,’ who actually did the hard and some- 
0.66ft. in a distance of 6839ft. The maximum error in| times dangerous work at the face, participated in this 
alignment was only 0.160ft. and in level 0.181ft. For | bonus in proportion to the fullamount of their wages : 
boring Ingersoll-Rand 3}in. piston air drills for a working | other men helping the progress more indirectly, such as 
pressure of 100 lb. per square inch. Five drills in all were | car pushers, cage tenders, steel sharpeners, &c., shared 
used, their first bits being 28in., the second 2hin., the third in the bonus in a proportion of from one-quarter to one- 
lZin.,and the fourth 1gin. The blasting powder sticks | half of their wages, the idea being not only to make it 
measured l}in. by 7in. The five drills were supported on | an object for the best men to strive to get to the most 
an 8in. horizontal column 12ft. long, which, in turn was | essential part of the work, but to keep all men interested 
taken to and removed from the face by a Carter tunnel | in the progress. Probably one of the greatest advantages 
carriage, which consists of a small truck supporting a | of this bonus was that it automatically kept the gangs 
beam that projects to the front over the pile of débris, | at a minimum number—the more men the less bonus to 
and a mechanism to propel the 8in. horizontal column | each, and vice versdé. Also, the men themselves made it 
back and forth along the beam. After a blast the track | convenient for a loafer to quit. 

was cleared of débris to within about 16ft. of the face,| ‘‘ This bonus system worked splendidly throughout the 
the carriage was pushed forward as far as possible, and the | job, and more than any other one thing it was responsible 
head end of the beam was blocked up on the pile of spoil. for the great progress made. The disadvantage of this 


The horizontal column that supported the five machines | plan, as of any other bonus system, was that it tended to 
was then run forward to within about 4ft. of the face, 
and there jacked securely to the side walls. 
in position it was released from the beam and the carriage 


make the men careless, safety and all other considerations 
When firmly | being neglected to gain a few metres. The foremen in all 
instances had to see personally that the men barred down 
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Fig. 4 


it . The depth of the shaft is about 200ft., and in 
order that the energy of the water falling through this 
height might be made of service, the water was guided 
into the tunnel at the foot of the shaft by a reinforced 
concrete tube or “‘snout,’’ as shown in Fig. 4. It has 
been ascertained from the actual observation of an engineer 
who was lowered down the inspection shaft that the falling 
water actually assists the velocity of flow of the main body 
of water when the tunnel is running full, since there is no 
apparent disturbance of the water, but the observer 
remarks that when the tunnel is running only half full 
the commotion is so great that there must be some slight 
retardation. 








SMALL SEWAGE PURIFYING PLANT. 





A SMALL sewage disposal plant was described in a recent 
issue of our contemporary Le Génie Civil, which states that 
it had derived it from the Bulletin de [ Association des 
Industriels de France contre les accidents de travail. The 
plant is illustrated in the accompanying engraving, which 
is reproduced from the pages of our contemporary. It is 
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SMALL SEWAGE PURIFYING PLANT 


described as being intended for a family of about five 
persons, and is divided into two portions, a tank a and a 
tray chamber 6. The tank is itself practically divided 
into two unequally sized compartments by a vertical 
wall, through which, however, there is a communication 
passage at the bottom. The sewage enters the tank a 
through the pipe c, the discharge from which is below 
the level of the liquid. The digested liquid flows away 
into the tray chamber 6 through the passage d, and falls 
on its way to the discharge pipe J through the series of 





| the roof properly and took no unnecessary chances.” 


was taken back into the tunnel and stored on a siding, 


trays e, f and g. The top tray contains iron-scale, the 
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middle tray puzzolana, and the bottom tray peat. The 
three trays fit into the chamber exactly like drawers and 
fill it from side to side, but are not as long as it is, and they 
are staggered alternately with their ends abutting against 
the walls o and p, so that a zig-zag passage-way is left for 
a current of air from the inlet j to the ventilating outlet 
shaft k. The tray chamber is closed by means of a 
door h, which fits into grooves and can be sealed in them. 
The chamber a is provided with a manhole m and the outlet 
chamber d with a -handhole n, both provided with a cover 
which can be hermetically sealed. 

It is said that a plant constructed on this plan is in 
operation at the works of l’Ouest Lumiére at Puteaux, 
and that it is giving good results, the effluent possessing 
neither a putrid nor an ammoniacal odour, and being high 
in nitrates. 








IRON KEY FOR RAILWAY CHAIRS. 





A NEw type of iron key for railway chairs has been 
patented and put on the market by the firm of Joseph 
Williamson and Co., of Midland Foundry, Wellingborough. 
This key is especially intended for use in countries in which 
the ravages of white ants, or other circumstances, render 
the use of wooden keys out of the question. The general 
design and application of the key is shown in the drawing 
in Fig. 1. It will be observed that the key consists of 
two parts, i.e., the key proper and an expanding and 
locking plate. The key, which is made of malleable cast 





when the locking plate is driven home not only has the 
key been expanded so that its two sides are forced against 
the interior face of the jaw of the chair and the web of 
the rail respectively, but the locking plate itself has been 
locked in position, so that, of itself, it cannot shake loose. 
To remove it, in fact, the long central finger has to be 
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MODIFICATION 


hammered, and for this purpose a special cap is provided 
so that the finger may not be buckled and prevented from 
passing backwards through its slot. The key is provided 
with a lug at each end on the side which abuts against the 
jaw of the chair. These lugs are for the purpose of pre- 
venting the key itself being driven while the processes 
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Fig. 1—STANDARD KEY 


iron, or steel, is split at the top and is provided with 
three webs on each of its internal sides. It also has an 
internal tapered channel arranged horizontally in the 
centre of its height. Into this, when the key is in position 
between the jaw of the chair and the web of the rail a 
specially formed taper steel locking plate }in. thick is 
driven by hammering. The locking plate is formed at 
its narrow end with three fingers, of which that in the 
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Fig. 2—FIRST MODIFICATION 


centre is longer than the two on each side of it. These 
fingers, as the locking plate is driven home, enter three 
slots formed in the interior of the key at the narrow end. 
The central slot is straight and the central finger of the 
locking key does not suffer deformation as it is driven 
through it. The two outer slots, on the other hand, are 
curved outwards away from the central slot, and the two 
outer fingers on being driven into them are forced to con- 
form with the shape of the slots. The consequence is that 
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AND LOCKING PLATE 


of driving the locking plate in or out are being carried out. 
The lug at one end—+.e., the end which carries the slots 
for the fingers—is smaller than the lug at the other end 
for convenience in placing the key between the jaw of the 
chair and the rail. 

The drawings show in Fig. 1, to which the foregoing 
description specially relates, may be said to represent the 
standard shape and construction of the key and its locking 
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Fig. 4—THIRD MODIFICATION 

plate. But Messrs. Williamson have also introduced 
certain modifications for use in special circumstances. 
For instance, the key may be formed with a special 
shoulder at the top where it abuts on the jaw of the chair 
—see Fig. 2. Or a portion of the crown of the key may be 
left solid, slots only being formed at the two ends. In 
the drawing—Fig. 3—a plan view of such a key is shown. 
In this case the combined length of the two slots only 
represents one-third of the total length of the key. In 





spite of this length of solid metal the key is, we understand, 
expanded sufficiently to impinge on the jaw of the chair 
and on the web of the rail when the locking plate is driven 
home, the metal of which the key is made being suffi- 
ciently elastic to permit of this. A special form of key 
and locking plate for use in cases in which the chair is 
narrow in the jaw is shown in Fig. 4. In this case it will 
be noted that there are only two fingers on the locking 
plate, and that the slots into which they are driven are 
both curved, though that through which the longer finger 
is driven, and back through which it must also be driven 
when it is necessary to withdraw the key, is not formed to 
such a sharp curve as is the other slot. 








PROVINCIAL LETTERS. 


LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. Jf 


THERE is not very much change to note in the 
position of the metal markets, and the restriction in freedom 
of operations makes it more difficult than ever to calculate 
the course of events. The withdrawal of the promise of 
a long Bank holiday in August must, however, be taken as 
a sign that the pressure of demand will net yet be relaxed. 
Probably, however, now that the munition works machinery 
is mostly constructed, the demand for cast iron work will 
lessen, although there may be no slackening in the demand 
for that class of material which the machinery itself is 
consuming. According to this theory common pig iron 
would be in a weaker position than basic, hematite, semi- 
steel or finished steel. 


Foundry Iron. 


The market for foundry iron is still in a very 
curious condition because, although prices have now 
been regulated, merchants are very reluctant to do any 
business. The fact is that a very large part of the business 
in foundry iron here has always been done on the credit 
system, and it has been the part of the merchant to finance 
probably a good half of all the work done. This system 
might, of course, be changed, and according to many 
economists it is bad and ought to be changed ; but it will 
take time to make the alteration, and meanwhile a good 
many people are going to be inconvenienced. It is clear 
that a merchant cannot sell iron against four months’ 
bills on a margin of 1} per cent., and hence very many 
merchants here are avoiding sales except where it is 
necessary to oblige an old customer. Probably the 
authorities do not realise that in this country the merchant 
is practically the banker of small manufacturing businesses, 
while on the Continent the banks fulfil this function. In 
any case, business in Manchester is on a small scale at 
present so far as the local pig irons are concerned. Some 
Lincolnshire iron has been sold since I last wrote at 
93s. 3d., but this has not been done through merchants, 
but through furnace agents. North Staffordshire foundry 
iron is still quoted at 97s. 6d. delivered here, but I have 
not heard of any Northamptonshire being offered this 
week. As will be seen, the price of Derbyshire, based on 
87s. 6d. on trucks, plus 1} per cent., is more than that of 
Lincolnshire when sold direct by a furnace. Scotch prices 
are unaltered at 126s. 6d. to 128s. delivered here by rail. 
Sellers of Scotch iron say that they have very little to 
offer, and in the case of some makes only one furnace is 
now engaged on foundry iron. However, as the demand 
is very small this does not matter very much at present. 


Semi-steel. 


It is understood that the limit of 1} per cent. 
profit applies also to English billets sold by merchants, 
and except in the case of cash transactions it will not tempt 
many people to go into the trade. This is not of import- 
ance, however, because there is practically no business to 
be done. I assume that importers of American billets 
will not be subjected to the restriction. At present import 
business is suspended, for 2in. material cannot be offered . 
under about £13 10s., while for 4in. billets £12 15s. or 
perhaps £12 10s. would be wanted. Consumers here are 
afraid of these prices, especially as they would have to 
wait a good while for delivery. The Americans apparently 
have not yet got into the way of making 2in. billets 
economically, for the difference as mentioned above is a 
little absurd. 


Serap. 

The new regulations as to the prices of steel scrap are 
not yet clearly understood by dealers here. There is an 
immense difference in the qualities of scrap, and some clear 
definition is wanted, although I must confess that it would 
be difficult to make it. For instance, are shell discards, or 
rail ends, or old steel axles to be defined as steel scrap ? 
Is old spring steel to be so defined, &c. &c.? One could 
multiply these queries, and it is to be feared that the 
regulations have been made by someone quite unfamiliar 
with the trade. I could point out two lots of steel scrap 
—exclusive of turni me of which would not be 
worth £3 per ton and another would be cheap at £7 per 
ton. Ordinary heavy steel scrap is still quoted here at 
106s., and this is below the maximum in this district, but 
as there is no use for such material in Manchester it must 
be sent somewhere. The maximum at the works in 
Wales is given as £5 10s., but the price being paid is 
nearer £6. I might ask why scrap maxima have been 
fixed below the current prices, whereas all the other 
maxima were fixed well above the current prices, and no 
doubt echo will answer why. A fair business is being 
done in heavy wrought scrap at £6 5s. delivered, but 
business in foundry scrap is rather restricted. Dealers, 
however, continue to ask 100s. per ton for the best textile 
machinery scrap. Common cast scrap is worth perhaps 
92s., but it is difficult to test the value in the present 
comatose state of the market. 


Finished Material. 
There is no change in the position of manu- 
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factured iron and steel. Some merchants grumble at the 
limitation of profit to 24 per cent., but at present prices 
this percentage means from 7s. to 8s. per ton, and except 
in the case of small lots, or where excessive credit has to 
be given, it is not impracticable. Very small lots are 
generally dealt with by the warehouses, and no limit 
appears to have been placed on warehouse profits. 


Metals. 


The market for metals is easier all round except 
in the case of spelter. This is still quoted here at £60 for 
cmall lots. Tough ingot copper is quoted at £119 and 
best select at £122. Strong sheets are down £2 at £146. 
English ingot tin is offered by merchants at £171 and 
English lead at £30. 


Organisation of the British Engineering Industry. 


On Friday last a general meeting of the Council 
(Manufacturing Engineering Concerns Section) of the above 
movement was held at the Engineers’ Club, Manchester, 
when the following resolution was carried unanimously :— 
“That this meeting approves, and authorises the Com- 
mittee to carry out, the proposed fusion with the British 
Engineers’ Association on the principles already agreed 
to by the joint committee of the two movements appointed 
for the purpose.”” Mr. Walker, the chairman, explained 
that as the result of the conferences held between repre- 
sentatives of the two bodies in London, the main principles 
of action had been agreed upon and signed by the chairman. 
He said there remained now only the drawing up of the 
Memorandum of Association to enable the new combined 
body to get to work in earnest. In the meantime propa- 
ganda work is being carried on in different parts of the 
country. In addition to a large number of private mem- 
bers the two Associations already count among their 
supporters over 500 British engineering firms—a backing 
which is sufficiently substantial to recommend’ the aims 
of the movement to other manufacturing engineers who 
are still withholding their support. It may be recalled 
that some of the chief objects of this joint organisation 
will be to enable the engineering industry as a whole to 
obtain official recognition from the Governemnt in con- 
nection with all matters in which they are concerned, 
to give advice, and make its voice heard in a manner 
worthy of the importance of this section of the manufac- 
turing community. 


The Strike of Manchester Dockers. 


After absenting themselves from work since 
Friday last pending the settlement of their claims to an 
advance of wages of one penny per hour, the dock workers 
on the Manchester Ship Canal decided on the advice of 
their leaders to resume work on Monday while the matter 
in dispute is being discussed. The number of men affected 
is between five and six thousand, and the work on the Ship 
Canal has been temporarily held up. The company made 
it known that steps towards mediation could not be carried 
on unless the men returned to work while the subject was 
being inquired into. 


The Postponed Holidays. 


At a meeting of the Manchester District Engi- 
neering Trades Employers’ Association, held on Tuesday 
last, it was unanimously decided to urge all members of 
this body to comply with the Prime Minister’s appeal 
with regard to the further postponement of the holidays. 
Although it is recognised that certain firms will be obliged 
to close down for a few days to carry out repairs and over- 
hauling of the plant and machinery, which has now been 
running at extreme pressure almost unceasingly since 
Easter, there is no doubt that both masters and men will 
gladly fall in with the request and keep the stream of 
munitions flowing. In some branches of the textile 
industry, however, I understand, the workpeople have 
decided to take holidays as previously arranged. 


Barrow-in-FuRneEss, Thursday. 
Hematites. 


Throughout this district there is a very busy 
state of affairs. The demand for iron is very heavy, and 
users are pressing for big deliveries in the shortest possible 
time. The make has been further increased in Cumber- 
land and at other works preparations are well in hand with 
a view to putting additional furnaces into operation. 
At Barrow there are six furnaces all maintaining a big 
output of iron, and this is largely going into use at the 
company’s own steel plant, and practically the whole of 
it is being turned into semi-manufactured munitions of 
war. Prices have been overhauled and the maximum 
rates ruling during the past few months are maintained, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton net f.o.t., and special brands are at 140s. per ton. 
Warrants are idle at 115s. per ton net cash. 


Iron Ore. 


There is a brisk demand for iron ore on local 
account, and smelters can easily account for the whole 
of the tonnage raised, but in addition to this, there is a 
steady request on the part of iron makers outside the 
district. Prices are steady, with good average qualities 
of native ore at 21s. to 30s. per ton net at mines, and best 
qualities are at 38s. per ton. Spanish and Algerian ores 
are being imported at 36s. per ton delivered. 


Steel. 

In the steel trade there is plenty of activity 
noticeable in most part of the works at Barrow, where 
practically the whole of the attention is being given to 
making munitions of war in their early state, rolling of 
billets, shell steel, &c. There is nothing being done in 
the plate'mills at Barrow. Ordinary commercial sorts 
of steel are still taking a back seat. Rates, however, 
are quoted for the various sections and heavy rails are at 
£10 17s. 6d. to £11 10s. per ton, with light sections at 
£12 to £12-10s. per ton, and heavy tram rails are at £12 5s. 
per ton. Billets are a good trade at £12 per ton. Ship 


plates are at £11 10s., and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. They 
are as busily employed as possible, and there appears to 
be every prospect of the men agreeing to work through 
the holidays in August. 


Fuel. 


For coal there is a brisk demand, and 24s. 6d. 
per ton delivered is being quoted for good steam sorts, 
with house coal at 22s. 6d. to 36s. 8d. per ton delivered. 
East Coast coke is in heavier demand at 33s. to 352. 6d. 
per ton delivered, and Lancashire cokes are at 31s. per 
ton delivered. 


Barrow Steel Company. 


The transfer of the whole of the Devonshire 
interest in the Barrow Steel Company to the Millom and 
Askam Hematite Iron Company is looked upon in Barrow 
and district as a move that is likely to be for the improve- 
ment of the Barrow Company, inasmuch as there will be 
community of interests as between traders. For some 
time past the Duke of Devonshire has taken no active 
part in the affairs of the Barrow Steel Company. The 
growth in importance of the Millom and Askam Company 
and the enterprise shown by the management, with Mr. 
G. Mure Ritchie as chairman of directors, leads to the 
belief that there will be also an improvement in the 
affairs of the Barrow Company. At the Barrow works 
many additions have been carried out in recent years, 
and other improvements are being made, and doubtless 
there will be further extensions when the new state of 
affairs is realised. Early next month the shareholders 
will deal with changes in the directorate, for some of the 
existing members of the Barrow board are retiring, and 
Millom directors will take their place. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Conditions. 


THERE is no relaxation in the exceptional 
activity which has prevailed at the works on the North- 
East Coast for some considerable time past. Orders are 
being pushed forward with the greatest possible speed, but 
the pressure for consignments is still heavy. In addition 
to the needs of the home Government there is a consider- 
able volume of work received from the French, Russian, 
and Italian Governments. There has been much anxiety 
among munition workers as to their immediate future 
prospects. Large numbers have received their notices, 
while others have been working on reduced time. This 
week, however, the Ministry of Munitions intimated, in 
the course of a letter on the subject, that the suspension 
was purely temporary. It appears that arrangements 
are in hand to turn certain shops over from the manu- 
facture of the shell which they have hitherto been making 
to the production of another type of sheil, of which the 
supply is more urgently needed at the moment. The 
Ministry regrets that an interruption of operations result- 
ing in temporary unemployment of the workers, but points 
out that the interruption was inevitable, as the needs of 
the Army were the governing factor in all arrangements 
which the Ministry has to make for the supply of ammu- 
nition. This official intimation should serve to dispel 
some of the wild rumours which have gained extensive 
circulation during the past week or two. The workers 
will be re-employed as soon as the machines can be altered 
and the necessary forgings for the new type of shell to 
be manufactured can be arranged for. 


Dilution of Labour. 


An agreement to effect the dilution of labour 
in the Tyne district has been arrived at by the Govern- 
ment Commission with the Executive Council of the 
Amalgamated Society of Engineers, the Tyne District 
Committee, and the district officials of the Society. On the 
question of the probationary period in the Tyne district 
for women employed to do the work on portions of jobs 
customarily done by skilled men, the agreement, which 
is subject to the approval of the Minister of Munitions, 
provides for the payment of a minimum wage of £1 per 
week, increasing during a period of three months until 
the rate of the skilled men is reached. 


Cleveland Iron Trade. 


There is little change of note in the position of 
the Cleveland pig iron trade, business being still s«:mewhat 
inanimate. In the home trade, however, there is rather 
more activity, consumers showing some disposition when- 
ever possible to make up their stocks, and merchants 
have put through a number of moderate sales on the 
basis of 87s. 6d., the maximum price. With regard to the 
commission of 1} per cent. which merchants are permitted 
to charge above the maximum price, it is understood that 
where credits extend beyond the 10th of the following 
month a charge of 6d. per ton per month may be added. 
But even with this concession traders, with the Bank rate 
at 6 per cent., regard the commission allowed as very 
inadequate. In the export trade licences are stated to 
be rather more freely allowed for the Allies, but the volume 
of new business put through continues to be small. The 
quotation remains at 97s. 6d. for No. 3 G.M.B. Cleveland 
pig, No. 1 commands 102s. 6d., No. 4 foundry 96s. 6d., 
and No. 4 forge 95s. 6d. The stock of Cleveland pig iron 
in the public warrant store steadily diminishes. The total 
now stands at 26,057 tons, a reduction so far this month 
of 3413 tons. With the total of No. 3 on June 30th at 
27,925 there were warrants in circulation for 12,100 
tons, so that at the present moment the total available 
stock of No. 3 in the store is not much more than 12,000 
tons The stock of all qualities in makers’ hands since 
last March has also steadily decreased. A substantial 
increase in the output is, however, to be expected next 
month, when a number of additional furnaces will probably 
be in blast. It is reported that any anxiety which existed 
as to adequate supplies of fuel has been satisfactorily 
relieved. 








Hematite Pig Iron. 


Great activity still characterises the hematite 
pig iron trade. The demand increases rather than other- 
wise, and every small lot which comes into the market is 
eagerly snapped up at the official home price of 122s. 6d. 
Deliveries to the Allies are being fairly well maintained, 
and the French consumers are able to purchase at the 
maximum home rate. The general foreign quotation is 
firm at 140s. 


Iron-making Materials. 


The foreign ore position is easier than for some 
time past. The quotation for best Bilbao Rubio of 50 per 
cent. quality, c.i.f. Tees, remains at 38s. for controlled 
consumers, who have the advantage of the official 17s. 
freight, but one or two cargoes have been sold at 37s. 6d. 
Coke is in fairly good supply, though there is none too 
much to spare, and the maximum rates are unaltered. 
Good medium furnace kinds realise around 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trades is practically unchanged, and there is meantime 
no abatement in the demand for all classes of material. 
All the works in this district are still running to their 
fullest capacity, the output being on a tremendous scale. 
The demand for Government and War-office material is 
very great, especially in sectional material and light plates 
and sheets. The prices for home use are unaltered, but 
the high prices asked for export material are still main- 
tained and are easily obtained by manufacturers. A 
difficulty lies in fixing export material owing to the 
question of delivery, none of the makers being in a position 
to give prompt delivery or any definite promise. Permits 
for exports are also difficult to obtain. The finished iron 
makers are still extremely busy and have more business 
offered to them than they can undertake. The following 
are the principal market quotations :—Common iron bars, 
£14 17s. 6d.; best bars, £15 17s. 6d.; double best bars, 
£15 15s.; treble best bars, £16 2s. 6d.; packing iron, £10 ; 
packing iron, tapered, £11 15s.; iron ship angles, £13 15s.; 
iron ship rivets, £17 to £18; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £15; steel ship plates, 
£14 5s.; steel ship angles, £11 2s. 6d.; steel boiler plates, 
£12 10s.; steel ship rivets, £18 to £19 ; steel sheets, singles, 
£18 10s.; steel sheets, doubles, £18 15s.; steel strip, £17 ; 
steel joists, £11 2s. 6d.; steel hoops, £16; heavy sections 
of steel rails, £11 5s.; steel railway sleepers, £12—all less 
2} per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


Shipbuilding and Engineering. 


Work to Government order is proceeding at the 
most rapid pace possible under existing conditions of 
labour and materials. Merchant work, although secondary 
in importance to work on Admiralty account, is proceed- 
ing satisfactorily when the scarcity of labour and un- 
certain supply of material are taken into consideration. 
For some considerable time past builders have experienced 
great delay in securing propelling machinery for merchant 
ships, but some improvement has been effected recently, 
and work of this description is being proceeded with more 


expeditiously. 


The Coal Trade. 


The market has displayed no appreciable change 
upon the conditions ruling during the last week or two, 
which have been quietness in the steams and steadiness 
in the gas and manufacturing sorts. The limitation scheme 
appears to be working more smoothly, and quantities, 
which are of an improving turn, are being made available. 
The market is now expecting an extension of the maximum 
prices to the Mediterranean area—at least to Allied ports, 
and the export prices of coal are in consequence adversely 
affected at the moment. The Northumberland steam 
coals are in much better supply and are weaker in price. 
Though not much change is in evidence so far as the list 
of quotations goes, the small quantities which are sold for 
export are often bought below the current prices, which 
are for the most part nominal. Best Blyth steams and 
Tyne primes are easy. Seconds are fluctuating and 
variable. Small steams are quoted down slightly, while 
seconds are correspondingly easier. The unscreened 
steams, which are largely sold for bunkers, are, on the 
other hand, steady, and the price is fairly well main- 
tained. The Durham section is, on the whoie, very steady, 
accountable largely owing to the demand for the North 
French market, which is for the most part for coking and 
manufacturing purposes. Best steams are easy and quiet, 
but gas is at the moment an improving feature, and the 
better qualities are firmer. Coking coals are also corre- 
spondingly better and in very good request, at times 
being somewhat scarce. The bunker coal market during 
the past day or two has been more active. The prices 
have stiffened a little for the ordinary brands and also 
slightly for the superior classes. The coke market is 
firm, the foundry kinds being very steady, while gas coke 
is an improving feature and advancing in price. Quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 45s. to 47s. 6d.; second Blyth steams, 40s: to 45s.; 
best smalls, 30s.; Tyne prime steams, 47s. 6d. to 50s.; 
Tyne second steams, 45s.; unscreened, 32s. 6d. to 35s.; 
households, 45s. to 50s.; Tyne prime smalls, 30s. to 32s. 6d.; 
Tyne second smalls, 27s. 6d. Durhams: Best gas, 35s. 
to 36s.; second gas, 33s. to 34s.; special Wear gas, 37s. 6d.; 
smithy, 35s. to 36s.; coking unscreened, 33s. to 35s.; 
coking smalls, 32s. to 33s.; ordinary unscreened bunkers, 
33s. to 34s.; best bunkers, 35s.; foundry coke, 42s. 6d. to 
47s. 6d.; gas coke, 30s. to 33s.; furnace coke, 42s. 6d. 








THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
No Increase in the Government Maxima. 


WE are now in receipt of the complete answer 
of the Government to the appeal of the iron and steel 
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masters of this district for an increase in the maxima 
selling prices. The document is a confirmation of makers’ 
worst fears. No advance in the selling schedule has been 
permitted and former rates have been officially confirmed 
until further notice. The Order of the Ministry of Muni- 
tions supplies the following details as to the prices which 
are still to rule :—Derbyshire, Leicestershire and Notting- 
hamshire pig iron: Forge, £4 5s.; foundry numbers, 
£4 7s. 6d. Lincolnshire iron : Basic or foundry, £4 7s. 6d. 
Northamptonshire’ iron: Forge, £4 2s. 6d.; foundry 
numbers, £4 5s. North Staffordshire iron : Forge, £4 10s.; 
foundry, £4 12s. 6d.; basic, £4 15s. South Staffordshire, 
Shropshire and Worcestershire irons: Part-mine 
forge, £4 10s.; part-mine foundry, £4 12s. 6d.; common 
Staffordshire, £4 5s.; Staffordshire all-mine forge, 
£5 10s.; all-mine foundry, £5 15s.; warm - air forge, 
£7; warm-air foundry, £7 10s., and special quality Lord 
Dudley’s silicon, £7 17s. 6d.; cold-blast iron, £8 17s. 6d. 
Respecting manufactured iron, the new ‘ Order’ re- 
establishes the following maximum prices for Staffordshire 
bar iron :—Standard quality, ordinary sizes and merchants’ 
lengths, £13 15s. per ton net f.o.t. makers’ works. Marked 
bars, £15 per ton, less 2} per cent. f.o.t. makers’ works. 
The foregoing basis schedule is to be subject to extras for 
special sizes and qualities. To the above-mentioned 
prices 2} per cent. may also be added in the case of sales 
by merchants or middlemen. It is officially added that 
the new Order, whether as to raw or finished iron, does not 
apply (1) to a sale or purchase under a special permit 
granted by the Minister of Munitions, or (2) to a sale or 
purchase which is not a transaction or one of a series of 
transactions involving the sale or purchase of more than 
five tons, or (3) to any sale by a manufacturer of finished 
steel rolled from semi-manufactured steel purchased by 
him, or (4) to a sale or purchase of material the export 
of which has been duly sanctioned. 


Makers’ Agitation to Continue. 


Pig iron sellers here refuse to regard the new 
Order respecting maximum prices as final. They very 
properly urge that it is not equitable to raise the maximum 
for Cleveland pig by 9s. in the case of No. 1 and by 5s. 
for other grades, while at the same time refusing any relief 
to other districts which are also feeling the heavy additions 
to the cost of production made since the schedule was 
originally drawn up. Some of the South Staffordshire 
smelters declare that furnaces cannot produce at the 
present maximum and make a profit. They draw their 
supplies of coke largely from South Yorkshire, and there 
the increase of ls. 8d. already charged against them has 
been confirmed by the new Order. Pig iron makers’ 
position also is worse, since to the previously heavy 
transport charges has now been added an additional 50 per 
cent. for hire of private coke wagons. It is understood 
that the whole position of makers will again be brought 
before the Ministry, and that the agitation for advance in 
the maxima is to be continued. One assistance pig 
iron makers have received. It is noteworthy that the 
maximum to be charged on South Wales and Monmouth- 
shire coke, a heavy tonnage of which is used in this district, 
is re-affirmed at 30s., despite the demands recently made 
by sellers for an advance of 3s., in conformity with the 
increase in miners’ wages. The difficult position in which 
merchants have hitherto been placed is recognised in the 
new Order, it will be noticed, by an addition to the 
maxima on sales by persons other than makers of 1} per 
cent. on pig iron and 2} per cent. on steel and finished iron. 


Manufactured Iron Business. 


A moderately good volume of business is being 
put through in the manufactured iron trade this week. 
Prices generally are strong, and in some directions there 
is considerable congestion of orders owing to the in- 
adequacy of productive capacity. But the strain is being 
methodically met, and the market is free from excitement. 
The announcement of the Ministry of Munitions’ decision 
with regard to the classes of iron and steel over which 
price control had been established has now released a 
certain number of orders which had been held in suspence 
pending a definite understanding. As long as the nego- 
tiations between the authorities and the producers re- 
mained open there was always the chance of readjust- 
ments which would disturb matters. The bar iron makers 
are well sold. Marked bars are at the £15 maximum, 
less 24 per cent. f.o.t. makers’ works. Merchant bars are 
£13 15s. net. Three-eighths rounds realise £15 15s. to 
£16 for iron, and £18 10s. minimum for steel rounds, and 
squares 3in. to 5}in. diameter or square, which are maxi- 
mised at £12 10s., cannot be bought on the open market. A 
current trade development is the application of net prices 
to sales of finished iron other than those which come under 
the Government regulations. The movement has been 
steadily gaining adherents in Lancashire and Yorkshire, 
and numbers of individuel traders in this district have 
now issued circulars intimating the withdrawal of dis- 
counts. The matter is to come again before the general 
body of the South Staffordshire trade very shortly. Hoops 
are not at present included in the arrangement, and there 
are probably other exceptions. Galvanised sheets are 
a little easier, makers being willing to do business on the 
basis of £27. Though spelter is much cheaper the high 
cost of sheet bars remains a formidable difficulty. The 
price laid down by the Ministry is £10 7s. 6d., but makers 
are not disposed to consider offers for civil work at any- 
thing like this price,even if they are at liberty to give 
deliveries. Some people who are under the necessity of 
getting supplies are buying American billets and sheet 
bars, which work out at about £13 15s. to £14 delivered in 
this district. Some purchases are being made for August 
delivery. Staffordshire tinplates are 48s. to 58s. per box. 
At a meeting of the South Staffordshire Tinned Sheet 
Association prices have just been re-affirmed on the old 
basis, viz., coke unassorted 42s. per cwt, charcoal 46s., 
and best charcoal 48s. per cwt. 


Pig Iron Prices. 


A fair amount of pig iron is being sold. Smelters 
are not encouraged to depend upon the export trade to 
improve their profit margin. Northampton agents 


report a quickened demand for forge and foundry irons 
from Yorkshire and Lancashire, as well as from the Mid- 
lands, Current prices may be named as, Staffordshire 


sede iron, 90s., Northampton forge iron 82s. 6d., 
rbyshire forge 85s., and special all-mine iron £7 17s. 6d. 
per ton. Licences to export pig iron are more difficult to 
obtain than formerly, and a closer control is being estab- 
lished over output. Makers and others concerned are re- 
quired to furnish weekly a return of the production of 
furnaces, and the amount of stocks held, giving details of 
the various grades. It is reported that several Lincoln- 
shire blast furnaces are to be put into service by the 
Government for the production of basic pigs. 


The Steel Trade. 


Despite all the efforts which have been made to 
relieve the shortage of steel manufacturers have more than 
they can do to fulfil their engagements, and there are many 
complaints as to delayed deliveries. As the number of 
controlled establishments grows there is less and less 
material coming on to the open market, and some classes 
of steel are unobtainable except under the official certi- 
ficate. It is important to observe what are the prices for 
rolled steel which have just been re-announced by the 
Munitions Department as to continue in respect of sales 
to ‘“‘controlled works”’ without alteration until further 
notice. They are set out by the official Government 
“‘ Order” as follows :—Plates, fin. and over, £11 10s. per 
ton net f.o.t. makers’ works; boiler plates, £12 10s., 
subject to extras for special thickness, sizes, and qualities, 
not exceeding those customary in the district of manufac- 
ture ; angles, ordinary sizes, £11 2s. 6d. ; and joists, ordi 
nary sizes, also £11 2s. 6d. Tees, channels, flats, and 
other sections of which the prices are customarily based 
on the prices of angles, are to be the price of angles, sub- 
ject to extras not exceeding those exist g on July 7th. 
Bars, rounds, and squares, of 3in. to 5}in. diameter are 
again fixed at £12 10s. per ton. As tosemi-manufactured 
steel, sheet and tin-plate bars again figure with a maximum 
of £10 17s. 6d. ; mild blooms and billets, £10 7s. 6d. ; and 
special qualities £11 per ton. 








SHEFFIELD. 
(From our own Correspondent.) 


The Great Non-stop Run. 


When the history of the war comes to be written 
up, the part that industry has played in the supply of 
war requirements this year will be referred to as the great 
non-stop run. To be frank, Mr. Asquith’s recent request 
had been anticipated. There was no surprise about it. 
When the order came for the postponement of the Whitsun 
holiday it only required a little thinking to see pretty well 
how things stood. Two and two made four. It was well 
enough known that the Allies were nicely supplied with 
guns and ammunition before Whitsun, so that if it became 
necessary to have no pause in the manufacture of shell 
and guns there was only one conclusion—that the great 
advance was at hand. The advance came, and with it the 
conviction that the August holiday would have to go by 
the board. I can safely say that here in Sheffield, beyond 
the usual number of grumblers who are “agin the 
Government” on every conceivable occasion, no one 
really anticipated an August holiday when they saw what 
was happening at the front. With comparatively few 
exceptions the thought of Whitsun was removed from the 
industrial mind and the Monday itself took on one of the 
most ordinary aspects imaginable. Unless I am tly 
mistaken, the same splendid spirit of loyalty to the 
country, to the cause of the Allies, and to the gallant men 
in the trenches will fill the munition workers of the Sheffield 
district and the miners of South Yorkshire as regards the 
August holidays. Truth to tell, to such an extent have the 
families of this city, in common with other centres, been 
hit by the casualty lists, which are the price of the great 
advance, that the desire for holidaying is very feeble 
indeed. The greatest difficulty, therefore, will not be in 
inducing the workers to wait a little longer for their 
holiday, but in discovering how to keep the engines and 
machinery running want overhauling. Much of the 
machinery really required looking to at Whitsun, but the 
engineers have done their best since then to ensure safety 
without a prolonged stop. Now, however, I hear that 
unless serious risk is taken there are cases in which plant 
must be stopped for a short time and overhauled. In 
principle there will be no holiday, but certain stoppages 
will have to be made. Where that is so, or where the 
health of the workers cannot possibly stand the strain 
without a slight rest, measures will be taken to afford a few 
days off, but employees will be everywhere encouraged to 
“stick it out’ and keep the guns supplied. This in no 
small thing for furnacemen, for instance. Only those in the 
business really know what continuous labour—seven days 
a week—without holidays for perhaps half a year at a 
stretch means, especially in the summer months. The 
leading steel firms, I understand, have arranged a meeting 
to discuss their course of action regarding the holidays, 
but at the time of writing this conference had not taken 

lace. When it does I believe the result will be much as 
have forecasted. 


Round the Works. 


‘“‘ There is no general trade,” said a leading iron 
and steel merchant to me on Wednesday. He was, of 
course, speaking comparatively, for as a matter of fact 
there is a very considerable amount of it in hand in Shef- 
field. Compared with work connected more or less inti- 
mately with war requirements, however, the margin is 
quite small, and my friend, who is in close touch with the 
largest steel manufacturers, expressed the opinion that the 
narrowing process is daily becoming more pronounced. 
There are plenty of such orders about—though inquiries 
are by no means as frequent.as they were a few months 
back, owing probably to some extent, to consumers expe- 
riencing so many difficulties in getting an order placed— 
but manufacturers are becoming so hedged round now by 
Government restrictions that,it is easier to turn most of 
them down and choose something connected with war 
material. Even then it is most difficult to secure the 
necessary raw material. The Government continues 
to call for large supplies of tools and cutlery, though I am 





told the tendency, even in that quarter, is towards hand- 





to-mouth supplies rather than for the enormous quantities 
that used to be spoken of a year back. The latest con- 
tracts place here by the State are for large requirements 
in the way of various kinds of tools, chiefly in connection 
with shipbuilding, including 40,000 chisels, whilst on the 
cutlery side there are Government orders for between 
10,000 and 20,000 cooks’ and butchers’ knives and mat- 
tocks. The important contract booked by the Staveley 
Coal and Iron Company for iron pipes for the Argentine 
to the value of about a quarter of a million sterling has 
created a great deal of interest here, especially as the busi- 
ness was secured against lower American tenders on the 
score of better delivery. It is a difficult enough matter 
here for any firm to guarantee delivery within a required 
period when very large quantities are in question, but it 
looks as if it is even more difficult still in the States. It 
was a triumph for the Staveley firm. There is, I hear, 
a very big business passing in horseshoe iron, and black- 
smiths who can make shoes to stock sizes can have any 
number of orders. The difficulty with them, however, 
is that their strikers and labourers have been drawn away 
for military service. Railway work is very quiet except 
for essential replacements and repairs, but a fair number of 
municipal tramway orders is about. The renewal of 
the junction at the city terminus of the Sheffield tram- 
ways has been placed locally, and the Rotherham Corpora- 
tion, for the purpose of doubling the track on a portion 
of its tramway system, has given out a contract to another 
local firm for about 40 tons of rails at £16 10s. per ton. 
Rock drills are an active line, especially for Russia, which 
country is also taking very large quantities of high-speed 
steel and tools thereof. Large orders are on hand for picks 
and shovels, but in some cases, I learn, such orders cannot 
be filled the raw materials designed for them having been 
requisitioned by the Government for other manufactures. 
There is a strong demand for steel castings for merchant 
shipbuilding, and these orders are given facilities because 
of their urgency. Oversea customers are calling for very 
considerable quantities of steel, tools of all kinds, and saws. 
Several new works and extensions are coming into opera- 
tion, and I understand that further installations of electric 
furnaces are being made. At the new Staindrop Colliery 
at Skiers Green of the Sheffield firm Newton, Chambers 
and Co., a new electric winding machine, one of the 
first of the kind to be installed in this district, has just 
been formally started. The high-tension alternating 
current to work it is conveyed by overhead wires from 
an exhaust steam turbine plant at Rockingham Colliery. 


Midland Mining Engineers. 


On Tuesday the members of the Midland Insti- 
tute of Mining, Civil and Mechanical Engineers had their 
annual meeting in Sheffield, with Mr. C. C. Ellison (New 
Monckton Collieries) in the chair. Mr. Ellison was re- 
elected president. The president’s prize went to Mr. F. F. 
Mairet (Wharncliffe Silkstone) for a paper on the ‘‘ Econo- 
mical Production and Utilisation of Power at Collieries,” 
in the course of which it was urged that, in view of the 
waste heat or coke-oven gas available at collieries, much 
economy might be effected by linking up a number of 
power stations and collieries. If all the collieries in the 
Sheffield, Barnsley, and Wakefield area were linked up to 
the central power station, fuller use might be made of 
each generating plant, and by reason of the larger amount 
of power pooled, high load peaks would have less effect on 
the system. Professor O’Shea and others took part in 
the discussion of the paper. 


Iron, Steel, and Coal. 


From what I gather merchants seem inclined to 
carry on their businesses much as before the issue of the 
Minister of Munitions latest maxima list, &c. They do 
not seem at all clear as to how the new instructions sheuld 
bear upon them, and are more than a trifle critical about 
the utility of them. That, at any rate, appears to be 
their attitude, though some of them express themselves 
in much plainer language. In the meantime makers’ 
prices are very firm on the maxima line, with a strong 
demand for special hematite pig irons. No Lincolnshire 
and a little Derbyshire iron is being sold, but there seems 
to be a movement toward increasing the output of basic. 
Basic billets are practically unprocurable, and Siemens 
and Bessemer billets are hard to buy. Swedish steel 
i very scarce and dear. Steam coals are not quite so 
active for shipment, but the inland demand is as keen as 
ever. Small fuels, too, are a trifle easier, and attempts 
are being made by some consumers to put down stocks. 
The open market for steams is distinctly freer, and the 
tone is easier. For inland, best South Yorkshire hards 
are quoted 18s. to 18s. 6d.; Derbyshire, 17s. to 17s. 6d., 
and seconds and cobbles 16s. 6d. to 17s. Blast-furnace 
coke is at the maximum level of 25s. 8d..on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


Forestry in Seotland. 


At a general meeting of the Royal Scottish 
Arboricultural Society held during the past week, Sir 
Andrew Agnew, Bart., the chairman, said he thought 
they were justified in taking a more cheerful view of the 
prospects of forestry to-day than they had been able to 
do foralong time. They had the announcement of a Com- 
mittee by the Government to deal with this question of 
afforestation. Then in the preceding week they had 
their meeting with the Scottish members of Parliament, 
and, now, instead of some scattered sympathisers among 
the Scottish members, they had a large united party alto- 
gether with them, determined not to let the matter drop. 
It was evident that there was a determination at the end 
of the war to do something to develop the national resources 
of the country and make us more self-supporting. Before 
the war we imported £40,000,000 worth of timber. and 
yet we had millions of acres in Scotsand not only waste 
land but wasted land. If that land were planted it would 
before long yield many times its present rent, while retain- 
ing in this country a huge sum of money which now went 
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into the pockets of the foreigner. At the same meeting 
Mr. Guyer, representing a firm of manufacturing chemists 
in Edinburgh, spoke of the demand for male fern root 
and foxglove leaf for the manufacture of drugs. Some 
misconception had existed as to the number of plants 
which could be used for this purpose. Previous to the 
war they depended on the Continent for certain drugs, 
and they wanted 100 to 200 tons of male fern root to begin 
with. Unless they could produce it now and quickly, 
the war would be over, and the supply would come back 
from Germany again. The Germans could get the roots 
and he did not see why we should not. 


Continued Industrial Activity. 


In all departments of the steel, iron and allied 
trades, a very large volume of business is still being re- 
corded and the round of activity continues without cessa- 
tion. In every possible direction great efforts are being 
made to increase outputs and deal successfully with the 
arrears of deliveries which have accumulated. Values 
remain at the same high level, but there is not now so much 
talk of further advances, and the opinion is commonly 
held that prices have nearly reached the limit. Ordinary 
home business is still ‘‘ cut out ’’ by Government demands, 
while the export department is curtailed by a scarcity of 
tonnage and the restriction of licences. 


Shipping at Glasgow. 


A fair business is still done at Glasgow. Recent 
general cargoes are perhaps lighter, but under present 
conditions the position may be regarded as favourable. 
Cargoes inwards included 26,610 tons iron ore, 6000 tons 
timber, and 41 motor vehicles, while among the exports 
were 2720 tons steel material to France and 86,785 tons 
coal, comprising 56,873 tons foreign, and 29,912 coastwise, 
a good proportion of the former to French and Mediter- 
ranean ports. i 


Pig Iron. 


The demand for pig iron is fully maintained, 
and makers are easily disposing of their outputs, while 
stocks are also being encroached upon in order to supply 
requirements. Hematite is still the chief feature, and 
practically the entire output is being consumed at home 
steelworks. Ordinary qualities are now in better supply, 
owing, in a measure, to the export restrictions having 
thrown more material on the home market. The pig iron 
warrant market is still suspended. Total stocks now 
amount to 28,942 tons, compared with 116,098 tons at the 
close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No.1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan or Troon and Dalmellington, 
at Ayr, Nos, 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and 
Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no change to report in the position of 
the Scotch steel trade. The pressure for delivery is un- 
abated, especially in the case of shell bars on Government 
account. Munition requirements practically absorb the 
entire output, and supplies for ordinary home distribution 
are very meagre. Ship plates are quoted about £14 15s. 
per ton, boiler plates £15 10s. to £16, and angles £14 net, 
f.o.b. Glasgow. Makers of black sheets are doing a large 
business, particularly in steel qualities required by the 
Government. There is a good demand for iron sheets, 
but the production is restricted in view of the demand 
for steel. The price for 7 to 11 b.g. remains about 
£18 10s. per ton Glasgow delivery. The malleable iron 
makers are so overwhelmed with orders that arrears of 
deliveries are accumulating rapidly, with little hope of 
making up the leeway in the meantime. ‘‘ Crown” 
quality iron bars are quoted about £14 12s. 6d. per ton 
less 5 per cent. for home delivery and £14 to £14 2s. 6d. 
per ton net f.o.b. Glasgow. Mild steel bars are quoted 
about £17 10s. per ton net, Glasgow delivery. 


Coal. 

Business in the Scotch coal trade recently has 
been interfered with owing to a scarcity of tonnage and 
shipping licences, but conditions have improved somewhat 
during the past week, and the outlook is now more favour- 
able. The tone in the West of Scotland is steadier, and 
collieries are now fairly well booked to the end of the 
month. Best ells are fairly steady, splints are strong, 
while navigations are steady. Steams are plentiful. 
The position in Fifeshire is, however, not so satisfactory, 
as tonnage is rather irregular, but an early improvement 
is looked for. Collieriesin the Lothians are doinga good 
business, but there also difficulty is experienced in securing 
sufficient tonnage. Consequently there is more coal avail- 
able for home consumption, and prices, though unchanged, 
are tending easier. The aggregate shipments from Scottish 
ports during the past week amounted to 216,644 tons, 
compared with 218,142 tons in the preceding week and 
232,137 tons in the corresponding week of last year. 
Ell coal is quoted f.o.b. at Glasgow 28s. to 30s.; splint, 
35s. to 40s.; navigations, 38s. to 40s.; steams, 26s. to 28s; 
treble nuts, 23s.; doubles, 22s.; singles, 21s.; best screened 
navigation coal f.o.b. at Methil or Burntisland, 45s. to 
50s.; first-class steams, 40s. to 45s.; best steams, f.o.b. at 
Leith, 37s. 6d. to 40s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 
Marn interest so far as the coal trade during the 
past week is concerned has been centred on the commercial 
side. 


There has been more movement in coal values in 





the space of comparatively few days than has been the 
case for months past. Prices of the leading steam coals 
have fallen from their high pinnacle of 47s. 6d. to 50s. to 
nearer 40s. to 42s. 6d., and there is no particular stability 
in the market at these figures. It is difficult to fix a reason 
for this rather sudden variation. It is rather the result 
of a combination of forces. Tonnage has up to the past 
fortnight been equal to all requirements of the trade, 
but latterly it has dwindled until it is barely sufficient. 
This has been enough to cause irregularity, because some 
collieries were bound to suffer, while others could continue 
shipping in comparative comfort. Export licences have 
been withheld on a large scale for supplies for neutral 
countries, this resulting naturally in the cutting off of impor- 
tant outlets. The Admiralty authorities have been 
releasing coal more freely, this synchronising with the 
Local Committee, which has the working of the limitation 
scheme for France, getting more into its work, and sitting 
daily according to rota. The result altogether is that 
whereas up to a week ago middlemen had been unable to 
secure their coals on contract, because of the heavy 
Government requirements, coalowners are now pressing 
them to take delivery. In some cases colliery salesmen 
have themselves been forced to cut their prices to secure 
ready shipment and thus release wagons, but more often 
than not they have urged middlemen to take out their 
coals on contract, and left it to them to get the best price 
they could on a market on which buyers are distinctly 
in a minority. Middlemen who could find buyers able to 
take prompt delivery have not been disposed to quibble 
much about a few shillings in price, so long as they could 
sell and still secure a very handsome profit. On the top 
of it all there has also been the fear of further Government 
intervention in the trade, in the direction of fixing maxi- 
mum prices for all coals for export. This has undoubtedly 
weighed heavily with some salesmen, who realising that 
any maximum fixed by the Government would be con- 
siderably less than the prices which until recently have 
been ruling, have displayed a readiness to get the best 
figure obtainable. 


Foreign Coal Exports. 


The returns of foreign coal shipments from South 
Wales ports last week are not so satisfactory, dwindling 
tonnage supplies having doubtless a good deal to do with 
this. The total shipments were 324,622 tons as against 
410,277 tons in the previous week and 375,470 tons in 
the corresponding period of 1915. There was therefore 
a decrease of 50,848 tons compared with the corresponding 
week of last year and a fall of 85,655 tons compared with 
the total for the preceding week. The bulk of the ship- 
ments continues to go to Allied countries. From the port 
of Cardiff the quantity dispatched was 173,876 tons as 
against 235,057 tons in the corresponding week of 1915, 
the decrease being 61,181 tons, Newport cleared 57,374 
tons, which was 16,212 tons down on the figures of a year 
ago. Swansea dispatched 58,471 tons, which was an 
improvement of 11,217 tons, while Port Talbot marked an 
advance of 15,328 tons on a total of 34,901 tons. 


Conciliation Board Chairmen. 


The Lord Chief Justice has nominated Lord 
Justice Pickford to be the independent chairman of the 
Conciliation Board for the South Wales coal trade, in 
succession to Lord Muir Mackenzie, who resigned the posi- 
tion in May last in consequence of the dissatisfaction 
which arose on the part of the miners’ leaders upon his 
action concerning the question of the fixing of the average 
equivalent selling price to the minimum percentage which 
was then very much to the fore. Lord Muir Mackenzie, 
no doubt with the idea of assisting the parties, wrote to 
the secretaries of the Coalowners’ Association and the 
South Wales Miners’ Federation, expressing his views 
on the question, at which the miners’ leaders took excep- 
tion, as they contended that he should have waited and 
heard the arguments at a meeting of the Board. They 
maintained that it was impossible, as a consequence, for 
him to act as independent chairman, and Lord Muir 
Mackenzie resigned. As the Conciliation Board failed 
to agree upon a successor, the Lord Chief Justice was 
requested to nominate someone to acccept in this capacity 
as provided in the agreement. With regard to the ques- 
tion of the permanent chairman of the coalowners’ side 
of the Conciliation Board, a position which carries with it 
a salary of £2000 per annum, there is every probability of 
Mr. F. L. Davis continuing to act in that capacity. Re- 
cently Mr. F. L. Davis resigned, following on the acqui- 
sition of a controlling interest in Messrs. D. Davis and 
Sons, Limited, by Lord Rhondda, but seeing that, at the 
request of Lord Rhondda, he has agreed to continue to 
represent Messrs. D. Davis and Sons, Limited, on the 
Coalowners’ Association, it is thought that Mr. F. L. Davis 
will now see his way to withdraw his resignation as per- 
manent chairman of the coalowners’ side of the Concilia- 
tion Board. 


Coalfield Matters. 


The question of absenteeism was discussed at 
a meeting of the Conciliation Board for the South Wales 
coal trade this week, when reference was made to the 
fact that difficulties were occurring at several collieries 
with regard to the setting up of joint committees to deal 
with this matter. The workmen’s leaders have, however, 
promised to do their utmost to make the scheme for 
remedying this evil a success. The question of August 
holidays was also discussed. The Government having 
appealed to the men to forego their holidays, the owners 
pointed out that they were prepared to regard any arrange- 
ment come to as a postponement and not as a giving up 
by the workmen of the holidays, and the collieries would 
therefore be open as usual during the August Bank Holiday 
week. The miners’ leaders, however, fear that there will 
be difficulty in getting the men as a body to comply, as 
their holidays had previously been interfered with. The 
question has been deferred pending a conference of the 
miners on August Ist 


Current Business. 
Day to day operations have been of small account. 
The inquiry has been imainly for coals for France at limita. 
tion values, the demand outside of this being quite insig- 





nificant. At no time during the last eighteen months have 
values been more difficult to determine accurately. Prices 
are dependent entirely upon}the individual position of 
collieries and are the outcome purely of individual bargain- 
ing. The inadequacy of tonnage and the scarcity of 
orders have resulted in the development of extreme irregu- 
larity, but one thing is certain, values have fallen from 
the level of 47s. 6d. to 50s. for the better qualities of coals 
available to the ordinary exporter, and there is the remark- 
able fact that in ordinary second Admiralties and ordinary 
large steams there is the extraordinary margin of 5s. to 
7s. 6d. Colliery salesmen in some cases are still asking 
45s., but middlemen are ready to sell at 40s. and in some 
instances at less. Ordinary second Admiralties are re- 
ported to have been sold as low as 37s., but such a figure 
is no guide to future business, and for all market purposes 
40s, to 42s. 6d. is a safer indication at what supplies can 
be secured at. Dry coals are undoubtedly the most 
depressed section of the market. The demand is particu- 
larly quiet, and whereas a week ago 42s. 6d. to 45s. were 
quoted, those who are forced to sell cannot do better than 
37s. to 39s. for the best descriptions, and 34s. to 37s. for 
the lower grades. Monmouthshires are also very uneven, 
leading qualities being about 40s., with ordinary Eastern 
Valleys ranging down to 34s. to 35s. Bituminous coals 
are relatively steadier. They have not moved down in 
anything like the same ratio, No. 3 Rhondda large being 
about 43s. to 45s., and No. 2 Rhondda large about 36s. 
to 37s. There has been no business in washed nuts and 
peas, except at limitation rates, but washed duff has been 
in good demand. This commodity, however, has been 
almost unobtainable, and is valued at 30s. Smalls have 
kept fairly steady, but are not worth more than 28s. to 
29s. for best bunkers. Although the Local Committee 
having in hand the scheme for supplying to France is 
now getting things more into shape, a good deal of delay 
in getting licences through has been incurred through 
exporters themselves neglecting to supply the full partic- 
ulars required under the scheme. As a consequence a 
number of applications has been returned by the War 
Trades Department in order that the details omitted 
could be filled in. Patent fuel has shown no change, 
while pitwood remains about 39s. to 41s. 


LATER. 


There has been practically no change in the market, 
which remains weak. Values, however, are very uncertain. 
Selling at very low prices is almost entirely confined to 
middlemen, who are at a disadvantage in disposing of 
their coals as tonnage is scarce, and there are very few 
buyers able to take advantage of the weakness for prompt 
loadi Although some sellers are offering supplies of 
lower grade Monmouthshires as low as 32s. 6d. to 35s., 
exporters who contemplate business over the next few 
weeks are afraid to base their prices on much less than 
40s. Colliery salesmen in most cases report that they are 
very well placed and are still adhering to 40s. to 45s., but 
there is next to no business being done at this figure. 
Smalls are very steady and there is a good demand inland. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 40s. to 42s. 6d.; ordi- 
naries, 39s. to 4ls.; best drys, 37s. to 39s.; ordinary drys, 
34s. to 36s.; best bunker smalls, 28s. to 29s.; best ordi- 
naries, 26s. to 28s.; cargo smalls, 21s. to 24s.; inferiors, 
19s. to 2ls.; washed smalls, 30s.; best Monmouthshire 
Black Vein large, 40s. to 42s. 6d.; ordinary Western 
Valleys, 40s. to 42s. 6d.; best Eastern Valleys, 39s. to 
4ls.; seconds Eastern Valleys, 35s. to 38s. Bituminous 
coal: Best households, 25s. 6d. to 26s. 6d.; good house- 
holds, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 43s. to 
45s.; smalls, 32s. to 35s.; No. 2 Rhondda large, 36s. to 
37s.; through, 30s. to 3ls.; smalls, 24s. to 25s.; patent 
fuel, 50s. to 60s. Coke: Special foundry, 62s. 6d. to 65s.; 
good foundry, 60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. 
Pitwood, ex ship, 39s. to 41s. 


Newport. 


Coal values have suffered consequent upon the 
inadequacy of immediate tonnage supplies, and the 
readiness of colliery salesmen to make sacrifices in order 
to secure prompt orders and release wagons. Large 
coals of all descriptions have been freely offered, but 
buyers able to ship immediately are very scarce. Approxi- 
mate prices :—Steam coal: Best Newport Black Vein 
large, 40s. to 42s. 6d.;- Western Valleys, 40s. to 42s. 6d.; 
Eastern Valleys, 39s. to 4ls.; other sorts, 34s. to 38s.; 
best smalls, 26s. to 28s.; seconds, 23s. to 24s. Bituminous 
coal: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 50s. to 55s. Pitwood, ex ship, 
39s. to 41s. 


Newport Metal Exchange. 


In the local iron and steel trades there is no 
change of material account, the conditions continuing 
firm and makers being well situated regarding orders. 
At the bar mills work is brisk. Quotations remain officially 
on the basis of £14 10s. for both Bessemer and Siemens 
qualities. Rails are busy and strong at about £14. 
Welsh hematite is firm, official prices being £7 2s. 6d. 
In the tin-plate trade things are quieter. The demand is 
not so active and prices have weakened slightly, being 
35s. to 35s. 6d. for I.C.. 20 x 14, and 70s. to 71s. for 
28 x 20. 


Swansea. 


Tonnage has been a little better this week at 
Swansea, but values for early loading continue to show 
weakness. Large anthracite coals display very little 
change nominally and cobbles and nuts keep fairly steady. 
The demand on the whole is quiet. Approximate prices : 
—Anthracite : Best malting large, 30s. 6d. to 32s.; second 
malting large, 27s. 6d. to 29s.; Big Vein large, 26s. 3d. to 
30s.; Red Vein large, 25s. to 27s.; machine-made cobbles, 
36s. to 38s.; French nuts, 36s. 6d. to 39s. 6d.; stove nuts, 
35s. 6d. to 38s. 6d.; beans, 30s. to 33s.; machine-made 
large peas, 23s. to 23s. 6d.; rubbly culm, 13s. to 13s. 6d.; 
duff, 5s. 3d. to 5s. 6d. Steam coal: Best large, 37s. to 
40s.; seconds, 34s. 6d. to 36s. 6d.; bunkers, 27s. 6d. to 
31s. 6d.; smalls, 20s. to 22s. Bituminous coal: No. 3 
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Rhondda large, 40s. to 44s.; through and through, 33s. 6d 
to 37s. 6d.; smalls, 27s. to 31s.; patent fuel, 50s. to 55s, 


Tin-plates, &c. 


Tin-plate values are scarcely so firm and quota- 
tions show a wider margin. The additional increase of 
12} per cent. war bonus which was agreed to last month 
by employers has been sanctioned by the Minister of 
Munitions. The award affects about 25,000 men. Interest- 
ing developments’at the works of the English Crown 
Spelter Company at Swansea were referred to by the 
chairman at the annual meeting of this undertaking. 
He stated that the total production for the year was 
10,131 tons, as against 8823 tons in 1914. Work on the 
two new furnaces contemplated at the previous annual 
meeting was nearly complete. One of them had started 
producing metal, the second would be ready before long, 
and about the end of September three additional furnaces 
would be put in hand, giving 20 furnaces altogether. The 
necessary additional calcining plant for them had been 
ordered, and the adjoining site of the old wagon works, 
about six acres in extent, had been acquired for its erection 
in close proximity to the existing works. The chairman 
stated that an agreement with the Government had been 
signed, by which the works of the company would be 
extended so as to increase the annual output of metal 
by 4000 tons. The following are the official quotations 
from the Swansea Metal Exchange :—Tin-plate and other 
quotations: I.C., 20 x 14 x 112 sheets, 32s. to 35s.; 
I.C., 28 x 20 x 56 sheets, 33s. to 36s.; I.C., 28 x 20 x 
112 sheets, 64s. to 70s.; I.C. ternes, 28 x 20 x 112 sheets, 
58s. to 60s.; galvanised sheets, 24 g., £26 10s. and upwards 
per ton; block tin, £163 10s. per ton cash, £164 per ton 
three months ; copper, £88 per ton cash, £87 per ton three 
months. Lead: English, £29 5s. per ton; Spanish, 
£28 10s. per ton; spelter, £48 per ton. Iron and steel :— 
Pig iron: Standard iron, hematite mixed numbers, 
Middlesbrough, Scotch, Welsh hematite, East Coast 
hematite, West Coast hematite, nominal. Steel rails, 
heavy sections, £10 17s. 6d. per ton. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





WORSDELL’S APPARATUS FOR TRANSFERRING 
MAILBAGS. 


Srr,—In the obituary notice of Mr. Thomas William Worsdell 
in your issue of July 7th, 1916, it is stated that his father, 
Nathaniel Worsdell, a coach-maker by trade, was the superin- 
tendent of the coaching department of the Liverpool and Man- 
chester Railway. I think it should be put on record that 
Worsdell. senior. took out a patent for transferring mailbags 
from trains in motion as far back as 1838. His patent is No. 
7528, and he describes himself as a coach-builder, of Crown- 
street, Liverpool, so that I suppose he was not then in the service 
of the company. Curiously enough, there is no mention of 
Worsdell’s invention in *‘ The Post Office: an Historical Sum- 
mary,” published by the Postmaster-General in 1911, though 
in an article in the Birmingham Weekly Post, of August 23rd, 
1913, where a woodcut of the original travelling post-office 
appears, it is stated that Worsdell’s apparatus was in use for 
many years. My main object in writing this letter, however, 
is to ask whether any reader can give me the dates of the birth 
and death of Mr. Worsdell, senior, together with any particulars 
of his career, so that I may add them to my collection, now very 
large, of notes on the history of inventions. 

had no idea that Mr. Thomas Worsdell was related to 
Mr. Nathaniel Worsdell, or I should have written to him years 
ago. The business carried on in Birmingham by Mr. Worsdell’s 
unele—Thomas by name, I think—was that of Worsdell and 
Evans, of Berkeley-street, Broad-street, where the late Mr. 
Worsdell must have made the acquaintance of one or more 
members of the Tangye family, who were about that time in 
the employment of the firm in question. . B. Prosser. 

London, N.W., July 13th. 


HEAT TRANSMISSION THROUGH BOILER TUBES. 


S1r,—The article appearing in your issue of July 7th is inter- 
esting, and the results carry a step further the investigations 
respecting the rate of transmission of heat from the hot gas 
side of a tube to the water side. The general statements made 
in the summary of the account of the experiments are already 
pretty well known to engineers, however, and the fresh light 
on the subject appears to lie in the statement that ‘‘ the tem- 
perature of the boiler tube is within 10 deg. to 20 deg. of that 
of the boiler water, and that the temperature of the tube is 
affected very little by the temperature of the hot gases, but 
follows the temperature of the boiler water.” 

It would be of additional interest to have information respect- 
ing the rate of heat transmission from the hot gas side of a tube 
to the steam side, as in the case of superheater tubes, and I 
should feel obliged if you would publish this letter with the object 
of eliciting this information. 

By the way, in the case of the water tube referred to, it does 
not appear to be stated whether the 10 deg. to 20 deg. difference 
is measured in degrees Fahrenheit or Centigrade, or whether 
this difference varies with the boiler pressure. R. Knox. 

Glasgow, July 14th. 





A PROJECTILE FOR SMOOTH-BORE ORDNANCE. 


Srr,—It is interesting to hear of someone who has experi- 
mented with shells of a similar design to the one I proposed, 
but it would of course be necessary to know more about the 
nature and scope of the trials before accepting them as finally 
ee ren. of the matter. 

never intended using compressed air as a propellant, because 
the muzzle velocity would be insufficient. Mr. Crowden does 
not say what size shells he used ; I was only considering medium 
and large sizes, not thinking it likely to be suitable for small 
ones. Assuming a muzzle velocity of 2800 foot-seconds, I 
arrived at a turning pressure of a little over 70 lb. on a Gin. 
shell by two independent methods, which seems as if it ought 
to be enough. The forward steadying band is a feature which 
is objectionable—although sometimes used—in a rifled gun, 
but quite suitable for a smooth one. 

Guildford, July 16th. C. F. DENpY MARSHALL, 








THe LATE Proressor 8. P. THomPscn.—WE are informed 
that, suggestions having been made in several quarters that a 
memoria] to the late Professor Silvanus P. Thompson should 
be established, the Finsbury Technical College Old Students’ 
Association has taken the matter up and is engaged on the formu- 
Jation of a scheme to enable all those interested to perpetuate 
the memory of the late professor in a suitable manner, 





BRITISH PATENT SPECIFICATIONS. 





When an @ tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings, 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buddings, Ch y-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


16,006. November 12th, 1915.—Two-strokE CycLE ENGINE, 
G. Fornaca, 35, Corso Dante, Turin, Italy. 

This specification describes an improved cylinder construction 
whereby differential expansion between the cylinder proper and 
its jacket is accommodated without risk of fracture. The 
cylinder casting A is closed at its upperend. At a point below 
its middle it is provided with a bearing surface B_ through 
which the ports C are formed. The main portion of the water 
jacket casting D is united at E by bolts to a flange at the foot 
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of the cylinder. Its diameter is increased at F so as to form a 
seat whereby the whole may be bolted to the main frame G. 
Inside the belt F passages H are formed, so as to register with 
the ports C. These passages join on to a flange J which makes 
contact with the bearing surface B. A lip is formed round 
the upper edge of the flange J as shown. The portion D of the 
water jacket is open at its upperend. A cap K is fixed by bolts 
to pillars projecting from the head of the cylinder casting. The 
lip cf this cap fits within a packed joint carried on the end of 
the casting D.—June 28th, 1916. 


WIRELESS TELEGRAPHY. 


8926. June 17th, 1915.—ImMPROVEMENTS IN WIRELESS TELE- 
GRAPH RECEIVERS, Marconi’s Wireless Telegraph Company. 
Limited, and George Maurice Wright, Marconi House, 
Strand, London, W.C. 

The object of the invention is to provide a wireless telegraph 
receiver in which the noises due to atmospherics are so reduced 
that they do not overpower the signals which it is desired to 
read. It had previously been proposed to magnify the received 
signals by the employment between the aerial and the receiving 
circuits of an intermediate circuit including a valve or vacuous 
tube containing an anode, a screen, and a hot filament. In the 
present invention a similar circuit is employed. It includes 
a valve or vacuous tube containing an anode, a screen or grid, 
and a metallic or carbon filament only heated to such a degree 
that there is no magnification. The arrangement is shown in 


N° 8926. 


the engraving. The vacuous tube A encloses a filament B 
heated bya battery C, a grid or screen D completely enclosing 
the filament and an anode E. A jigger system F is connected 
to the grid and to a resistance G arranged across the battery C, 
and is coupled to an aerial H. A second jigger system I is con- 
nected to the anode E and through a high-tension battery J to 
the filament B, and is coupled to a receiver K. The two jigger 
systems should have the maximum inductance and the minimum 
capacity possible. A coil L in the system F is arranged to react 
with the system I so that no signals, however strong, can get 
through unless the valve is alight. The filament B is run at 
such a brilliancy that the strength of the signals in the receiver 
is less than, or at most no greater than, that which they would 
have if the receiver were coupled to the aerial. By this means 
the strength of the atmospherics is limited to that of the signals. 
There are two other drawings showing modifications in arrange- 
ment.—June 28th, 1916, 
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DYNAMOS AND MOTORS. 


11,768. August 14th, 1915.—IMPROVEMENTS IN AND RELATING 
vo Systems or Controt FoR Etectric Morors. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 

The invention particularly relates to a series-parallel system 
of control for a plurality of series wound motors and provides 





a sequence of connections utilisi: 
windings for securing additio’ running connections and a 
greater range of speed control, by weakening the field strengths 
of the various motors. The invention is claimed to overcome 
the difficulty which has heretofore been experienced in securing 
—_ connections for tapped field motors during transition 
rom series to parallel rotation. In this it was necessary to 
pass from the tapped field arrangement to the first parallel 
arrangement with full field, and it was necessary during the tran- 
sition, in order to eliminate sag in the torque, to avoid dropping 
back to the full series position. In the new invention it is 
claimed that the torque on the various motors is maintained 
during the transition. In the drawing accompanying the 
specification a pair of motors A, A! with divided field windixgs 

, F', F? and F3 are shown reversely connected in series with 
one another and with starting resistances R, R’, R* and R*. 
It is explained that by “‘reversely connected in series,” is 


intermediate taps in the field 
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meant that the motors are connected in series with their fields 
connected between the two armatures. After starting the 
motors the resistance is gradually cut out and a bridge connec- 
tion established between intermediate taps in the field windings 
of the two motors. This connection weakens the field strengths 
of the two motors, giving a higher running speed. The portions 
of the field windings shunted by the bridge connection are then 
utilised to establish parallel relation of the two motors with part 
of the resistance in series with each motor. The bridge con- 
nection is then broken and the motors are left in full field parallel] 
relation with resistance in each circuit. This resistance is then 
gradually cut out and finally the field of each motor is tapped at 
an intermediate point to produce weakened fields for higher 
speed parallel operation. In passing from series to parallel 
the full field is introduced without an intervening interval, 
and the possibility of a sag in torque is thereby eliminated. 
Eleven other drawings are given showing the successive con- 
rections.— June 28th, 1916, 





























MACHINE TOOLS AND SHOP APPLIANCES. 


100,673 (No. 4306 of 1916). March 23rd, 1916.—-Toots ror 
Bortne Gun TuBEs oR BaRREts, Worsley Mesnes Iron- 
works, Limited, Wigan, Lancs., and another. 

The preliminary operation, namely, that of boring the forging 
to within }in. of its finished diameter is, under this specification, 
performed by any usual means. The second operation, namely, 
finishing the bore to within a hundredth of an inch of its final 
diameter, is performed by the tool shown in the upper view. 
This tool consists of a hollow steel bar A turned down at its end 
to form a shoulder at B, a bronze or other sleeve C keyed over 
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the turned-down part, and a cutting tool D held by a set screw 
E in a slot at the end of the steel bar. A recess F is formed in 
the sleeve near its extreme end. Holes G are drilled from the 
bottom of this recess to the interior of the steel bar. The 
diameter of the sleeve in front of the recess is slightly reduced, 
so that lubricating liquid forced through the hollow bar and up 
the holes G may spray out as a cylindrical film over the surface 
being cut, so lubricating the cutting tool and carrying away the 
cuttings. The finishing cut is taken by means of a reamer-like 
cutter H similarly mounted.—June 28th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


10,585. July 21st, 1915.—IMPROVEMENTS IN OR RELATING TO 
IGNITION APPARATUS FOR USE WITH INTERNAL COMBUSTION 
Enernes, Sidney James Williams, 83, Abingdon-villas, 
Kensington, London. 

This is an invention which, is described as being particularly 
applicable to motor cars, designed to do away with the necessity 
to employ magnetos for internal combustion engines. The 
inventor proposes to do this by using a non-trembler coil with 
a contact breaker, a high-tension distributor and two condensers, 
and in order to enable the engine to be started a trembler coil 
is used in parallel with the non-trembler coil. Between the 
earth lines of the non-trembler coil and the trembler an addi- 
tional earth line is introduced for the purpose of completing 
a circuit at starting through the two primary windings of the 
coils, in spite of the fact that the contact breaker may be open, 
so that immediately a stud or button on the additional earth 
line is depressed and the circuit completed, sparking takes place 
in the cylinder and continues until the stud is released, when 
the trembler is cut out of circuit, which is then completed 
through the non-trembler coil and a contact breaker operated 
from the valve shaft. In the drawing A is a battery or other 
source of electric energy ; B is the trembler coil ; C is the non- 
trembler coil; D is a condenser used in conjunction with the 
trembler coil; D?* is a condenser used in conjunction with the 
non-trembler coil; F is the trembler and F! is the bridge for 
operating the trembler in conjunction with the trembler and 
non-trembler coils ; I is the contact breaker operated from the 
valve shaft ; L is the push button for enabling the additional 
earth line M to be brought into operation when it is desired to 
start the engine. When the button L is depressed the current 
from the battery flows through the primary windings of the 
trembler coil and the trembler mechanism F, F', causing the 
current to flow through both the trembler and non-trembler 
coils even though the contact breaker I may be open. One 
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end of the primary winding of each coil is connected in parallel 
at F' to the bridge piece. The additional line M is connected 
across the earth of the trembler and non-trembler coils when 
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the push button is depressed. When the engine has started 
the button L may be released, for the non-trembler coil will 
come into operation through the contact breaker I and allow 
sparking to take place in the cylinders.—June 28th, 1916. 


TRAMWAYS AND RAILWAYS. 


8271. December 8th, 1915.—Ramway Veuicite, W. 
Mellersh-Jackson, 28, Southampton-buildings, London. 
This is an all-steel passenger vehicle in which the chassis, the 
side walls and the roof frame work are so formed and connected 
as to constitute a single joist. The construction involves the 
use of a series of frames A arranged in pairs back to back and 
spaced longitudinally at such distances apart as are required to 
suit the internal plan of the vehicle. The enlarged section 
Fig. 2—shows the method of connecting the frames to the beam 
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B of the chassis. The frames A are riveted to a plate C fixed 
to the beam B. The external frame is covered by a plate D 
which is carried down over the beam B. A similar plate E is 
fixed over the inner frame, stopping at the level of the carriage 
platform F. A slightly modified design is used for the frames 
accommodating a window. The attachment of the roof frame- 
work to the frames is illustrated in Fig. 3. The inner and 
outer frames A are riveted to a bent strip G. To this strip the 
traverses H of the roof frame are united by angle irons J. These 
traverses are covered by plates KL. The plate K and the 
external plate D are bent and united as at M.—June 28th, 1916. 


ORDNANCE AND ARMOUR. 


15,668. November 5th, 1915.—Sarety Device ror ExPLosive 
PROJECTILE, Société I’Eclairage Electrique, 364, Rue 
Lecourbe, Paris. 

The use of cast iron projectiles, this specification explains, 
is objectionable because the porosity of the metal may result 
in the gases generated from the propulsive charge penetrating 
through the base of the shell and bringing about the premature 



































| projections on the slide. Bruhn, F. 


struck by a torpedo shall rise automatically above the water, 
thereby “‘ exposing the torpedo and so rendering it harmless.” 
The net A is hung between two horizontal rods suspended by 
means of cables B and arms C from the ship’s side. D is a 
generator and E an electric motor fitted with winding drums, 
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over which the cables B are led. A clockwork contact is 
fixed to one of the supports for the net in such a way that the 
pressure of a torpedo against the net closes the contact, so 
setting the motor into action. F is an automatic interrupter 
which cuts off the current when the net has been sufficiently 
raised.—June 28th, 1916. 


SHIPS AND BOATS. 


4296. March 18th, 1915.—IMPROVEMENTs IN Suips, G. E. 
Elia, 16, Via Ludovisi, Rome. 

This is an anti-torpedo or anti-mine construction for war- 
ships. The hull of the vessel consists of a light outer wall A 
enclosing a strong concave inner wall B. -The space between 
these walls is divided longitudinally into several compartments 
by transverse bulkheads. Within each compartment is a netting 
formed of vertical and horizontal wire ropes C D tied together 
at their points of crossing. Each end of each such rope is fixed 
within a collared member E of soft metal. This member fits 
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within a cylinder F flanged at its foot to support the member 
by its lowermost collar. The cylinders F are trunnioned and 
are carried in brackets attached to the adjacent parts of the 
hull. The force exerted on the netting by a mine or torpedo 
explosion is absorbed by the successive shearing of the coJlars 
of the members E against the flanges of the cylinders F. The 
transverse bulkheads to which the horizontal ropes of the netting 
are attached may be each in duplicate,so that an explosion in 
one chamber, if it damages the bulkheads of that chamber, will 
not affect the compartments on either side.—June 28th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 26,816/09.—Taximeters. In taximeters having fare and 
extra dials the two sets of dials are mounted on a single plate 
and are adapted to be zeroised by a common slide. The pounds 
and pence dials are zeroised by spring barrels, which are wound 
up by the rotation of the discs, the springs being frictionally 


j retained in the barrels. The shillings discs bear heart cams 
and are moved laterally on cooaggey,  aeg being acted on by 


G., Berlin. 


No. 26,817/09.—Taximeters. In taximeters in which the 
fare discs are operated by a pawl and lever rocked by a clock 


or other pattern figures The surface is then dipped into a red 
dye solution, such as cinnabar scarlet, and afterwards treated 
with a liquid which will both tan the gelatine and mordant the 
dye, such as ferric chloride. The protecting coating is removed 
by turpentine and a second protecting coating similarly applied 
to protect parts of the uncoloured surface from being coloured 
with a second blue colour, such as methyl blue, which will not 
affect the already coloured and mordanted parts, The protect- 
ing coating is again removed, and the gelatine treated with 
ferric chloride to fix the second colour. The gelatine is then 
coloured with a third colour—such as a mixture of patent blue 
and yellow of the Huchster Colour Works which will not 
affect the gelatine already coloured. Krayn, R., Berlin. Dated 
November 20th, 1908. 

No. 27,116/09.—Paraffin and like hydrocarbon waxes. 
Paraffin, ceresin, ozokerit, &c., are obtained from mineral oil 
residues, tars, &c., by dissolving these bodies in a solution of 
glacial acetic acid in benzine, cooling the solution, and pressing 
the resulting deposited mass. The liquid from the press is 
neutralised, freed from benzine, and used as a lubricating oil. 
Tanne, J., Austria, and Oberlander, G., Berlin. 

No. 27,148/09. Armour-plating. Armour-plating is com- 
posed of superposed plates of graded specific gravity, united 
together in a compact mass by means of bolts, &c., the plate of 
heaviest material being on the outside. For example, plates of 
steel, aluminium, and celluloid or horn may be united together. 
Schaumann, O., Berlin. 

No. 27,245/09.—Dynamo-electric generators; dynamos, 
regulating : field magnets. The field winding of a direct-current 
dynamo is wound on a core mounted in a gap in the field magnet 
yoke, and the machine regulated by rotating the core by means 
of the handle. Krupp Akt.-Ges., F., Germany. Dated March 
18th, 1909. 

No. 27,246/09.—Ammunition; projectile fuses. Relates 
to fuse-setting apparatus of the kind in which a pawl on the 
setting part of the apparatus is thrown automatically in and out 
of engagement with the time ring of the projectile fuse by that 
rotation of the handle which sets the fuse, and consists in means 
for releasing the pawl before such rotation is begun. Krupp Akt.- 
Ges., F.,Germany. Dated March 19th, 1909. 

No. 27,265/09—Turbines. Relates to turbines arranged to 
be driven by high-pressure steam or by steam exhausted from 
other plant, either alternatively or together, and in which the 
supply of exhaust steam is controlled by an automatic valve 
constructed to close when the steam pressure falls below a 
certain predetermined value, and provided with a positive 
closing device under the control of an emergency stop gear, and 
consists in linking the emergency stop gear to an emergency 
valve in the high-pressure steam supply as well as to the auto- 
matic low-pressure supply valve. ereinigte Dampfturbinen- 
Ges., Berlin. Dated February 9th, 1909. 

No. 27,325/09.—Gas producers; grates. A rotary grate for 
a gas producer has the upper edge of the central air conduit and 
the cover plate thereof constructed in the form of a star, the 
cover plate projecting beyond the edge of the air conduit, so 
that air is supplied obliquely downwards. Rotary movement 
is imparted to the grate to a certain extent in one direction, and 
then to a lesser extent in the opposite direction to facilitate the 
breaking up of clinker. Hilger, E., and Poetter Ges., Germany. 








BOY ARTIFICERS FOR THE ROYAL NAVY. 


Tue London County Council has been authorised by the 
Admiralty to nominate a number of boys for entry in January, 
1917, as boy artificers in the Royal Navy, and it is accordingly 
prepared to consider applications for nominations. (a) Candi- 
dates must be between the ages of fifteen and sixteen years on 
January Ist, 1917, ¢.e., their date of birth must fall either on 
January 2nd, 1901, or January Ist, 1902, or between these 
dates. (b} Candidates must be the sons of British subjects. 
(c) Candidates must be in good health and of sound constitution, 
and be free, as far as can be ascertained, from any disease or 
defect that would unfit them for the duties of an artificer in the 
Royal Navy. Their hearing must be unimpaired, and they 
must possess full normal vision as determined by Snellen’s 
tests, each eye being separately examined. (d) Candidates 
must as a rule be not less than 5ft. lin. in height, with a chest 
measurement of at least 3lin. (e) Candidates must have 
attended a London secondary, central or higher grade elementary 
school, polytechnic, or technical institute for at least one year. 
This requirement may in certain cases be waived if the candidate 
possesses the necessary educational attainments as a result of 
attendance at evening classes in higher subjects. (f) The 
parents—or guardians—of candidates must as a rule reside 
within the area of the administrative County of London. 

Candidates will be selected for nomination after medical 
examination and a personal interview. In making the selection 
regard will be paid to physical fitness and health, character, 
diligence and intelligence in school work. The number of 
nominations being strictly limited, a very high standard will 
be required. The Admiralty expects candidates to have educa- 
tional attainments at least equal to those of boys who are 
selected by the Admiralty for similar posts by open competition. 
The syllabus of the examination for the open competition may 
be summarised as follows :—Arithmetic. English—including 
handwriting, spelling, composition and literature. Mathe- 
matics: (i.) Geometry—Substance of Euclid, Books I to III. 
Mensuration of the simpler surfaces and solids: use of instru- 
ments. (ii.) Algebra—up to and including graphs, and quadratic 
equations with one unknown quantity. General elementary 
science. Freehand drawing. History and geography—English 
history from 1066 to 1902; geography with special reference 
to the British Empire. Further particulars as to the syllabus 
appear in the regulations for the entry and training of boy 
artificers in H.M. Navy, which can be obtained from the 
Admiralty. 

The candidates who are nominated by the Council will be 
required to undergo a competitive examination by the Admiralty 
on or about Tuesday, October 17th, 1916, in the subjects of 
practical mathematics and el tary sci A list of the 
candidates—including those nominated by other bodies—will 
be drawn up by the Admiralty in order of merit determined by 
the result of the examination, and candidates will then be 
selected for the appointments according to the number required. 
The boys selec the Admiralty will be provided with a free 
outfit and will be placed on the books of the Mechanical Training 
Establishment at Portsmouth or Devonport, where they will 
be attached for training. 

Application forms (T. 2/249) may be obtained from the 
Education Officer, London County Council Education Offices, 
Victoria Embankment, W.C., and must be returned not later 
than 5th September, 1916. 














EDUCATIONAL INTELLIGENCE. 


Tue following awards have been made in the Faculty of 
Engineering at University College :—Archibald P. Head Medal 
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explosion of the bursting charge. To avoid this it is here | or vehicle-driven toothed cam having a minimum fare slot,| and Prize, K. C. Chakko; Jews’ Commemoration Scholarship, 

proposed to cover the base end with a cap of brass or tinned | braking means are provided to prevent fraudulent setting of | p. g J, Bovey ; Andrews Second Year Scholarship (Mathe- a 

sheet steel, the cap being applied cold and held in place by | the driving pin in the slot by too rapid adjustment of the setting | matics and Science), T. C. Barker; “Engineering Diplomas : 

crimping its lip on to a groove in the shell body. | Two proposed | cam. Bruhn, F. W. G., Berlin. L. M. F. Barrett (Civil and Municipal); K. C. Chakko (Civil ar 

methods are herewith illustrated.—June 23th, 1916. No. 26,911/09.—Photography. In the preparation of three-| and Municipal, with distinction); A. I. Jenkins (Civil and 5 

100,665 (No. 5296 of 1916). April 11th, 1916.—TorPrepo Nets, | colour screens a layer of gelatine is coated witha fatty com-| Municipal); N. A. Khot (Mechanical) ; H. M. A. Rahman St 
P. A. Danthine, 55, Rue de Provence, Paris. position to protect parts of the screen which are not to be coloured | (Civil and Munieipal); M.A. Rashid (Civil and Municipal) T 

This invention provides means whereby torpedo nets when by the i diate application of colour, by printing lines, dots | B, H. Ung (Civil and Municipal). 
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PATENTS AND DESIGNS ACTS, 1997-1914. 
BOTTLE SEALING MACHINES. 


The Proprietor of British Letters | ¢ 
>atent No. 18,173 of 1912 is vespened to SELL the 
PATENT, or to LICENSE British Manufacturers to work 
under it. It relates s,s to improved machines for ripping 
the bottle, comprisi: n jaws ond auxiliary jaws, 

iaws being automatically moved to their gripping position ns 


the seal is ‘<a pli 
, BOULT, wap Mee ‘TENNANT, 


d 112, Hation-garden, 


207 


[Whe University of Sheffield. 


SESSION 1916-17. 


FACULTY OF APPLIED SCIENCE, 


DEPARTMENTS OF awGiWEERING, METALLURGY, 
COAL MINING, AND GLASS TECHNOLOGY. 


[ice Chapada: H. A. L. . FISHER, 3 x fins LD. F.B.A. 
Dean: W. RIPPER, Ding, D D.8e., C.E. 
PROFESSORS IN TI THE SACUEST. 
Metallurgy .. W. RIPPER, D. EP ae M. Inst. C.E. 
<a EF J. 0. ARNOLD, D. ,FRS. 
F. E. ARMSTRON G, MSc. A.M. Inst.C. E. 
cher L. T. O'SH Se 
ce hematics .. A. H. LEAH ross 
oe HICKS, Sc .D., , F.R.S. 
Chomistry Ww. P. WYN D. Sc., F.R.S. 
Geology .. W.G. PEARN IDES, M.A. 


Glass Technology W. F. s. TURNER, D.Sc. (Lecturer-in- 
Charge). 


oo ame in Engincering and in Metall Ago ~~ 


ively for 


hree prepare 

Bachelor of The oi (B.Eng.) 0! rthe: Doares ¢ of Bae elor of 
naar (B. me ‘University of Sheffield. 

DEPAR ¥F ENGINEERING includes Civil, 

At fe Chemical branches, and students 





The Aeronautical Institute of | 
GREAT BRITAIN. 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 


EXPERIMENTAL AND RES 

UNDERTAKEN. 

Offices: 3, Arlington-street, St. James’s, 8.W. 
ie. t 6468. 


‘e 
Workshop and Laboratory: H ferry-road, 
Westminster. 











UNIVERSITY OF DURHAM. 
rmstrong College, Newecastle- 
A 8 honetie 


Parcirat: W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17. 
Commencing September 25th, 1916. 





_ Departments of Mechanieal, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 

Science, Arts, and Commerce. 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 


Armstrong College, Newcastle-upon-Tyne. 202 1 





THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


Parverrat: J. C. M. Ganvert, M.A. (late Fellow of Trinity 
College, Cambridge). 





The om 8 forwarded free on application, 
ticulars of the courses leading to the Manchester maveaity 
degrees in the “Faculty of Technology, in the following de- 


partments :— 
MECHANICAL ENGINEERING. 
ELECTRICAL ENGINEERING. 
ag ENGINEERING (including Municipal Engi- 
ring) 


THE CHEMICAL INDUSTRIES (including General 
Chemical Technology, Bleachi: era Printing, 
Papermaking, Brewing, and Motiinees 


THE TEXTILE INDUSTRIES. 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MLNING. 
ARCHITECTURE. 
During the Session 1916-1917, First Year Courses will be 
of 


specially adapted to the req who may 
wish to take Commissions in H.M. Forces. 769 











University of Birmingham.|» 


Pauncirac: 
Sir OLIVER LODGE, M.S8c., D.Sc., LL.D., F.R.S. 


Mews 
R. 8. H » M.A. 


ENGINEERIN G DEPARTMENTS. 


I.—MECHANICAL ENGINEERING. 
Cuance P; F.W. 

HANCE eo at [mUReTARL, M.Sc., M.A. (Cantab.), 
Lecrorer : R. C. PORTER, M.Sc. (Vict.), A.M. Inst. C.E. 
DrMonstRaton : 

F. J. BROSCOMB, B.Sc., 


LeCTURER ON 
A. 
W. G. WISHART, 


Dr. 


‘Vacant 
acntne Desian: 
LM.E. 


Assistant Lecrcrer ox Macnise Desion : 
B.Sc. 


Il.—CIVIL ENGINEERING. 


Beate Proressor : erg wee C. LEA, M.Sc., 
-M.LC.E., A.R.C.S eT 


ni 

Lectvrer : w ga ‘THOMAS, BSc., A.M.LC.E., 
Assistant Lecturers Psi oe 6 ROBERT C. 
PANTON , BAL, and P. M. CH ; 
Be ry Pan ADWICK, 


III, —ELECTRICAL 3 ENGINEERING. 
Proressor : Loe gt KAPP, M.Sc, D.Eng., M. Inst. C.E., 
Lecturers: E. J. KIPPS, M.Sc., M. Inst. E.E., and THOMAS 

F. WALL, D.Sc. (if \ 
A.M. int CE, A.M ut a eee —-" 
Assistayr Lecturer ann Seacsumanas (Vacant). 


The FULL COURSES EXTEND OVER FOUR by res 





one Students who enter after ae. and pass su 
a) Examinations at the end o f each WILL BE BE 
EN ITLED TO p>. = REE. OF BACHELOR OF 


SCIEN Cl in Engineers 


THE SESSION dies ‘Rance ON T 
EY UESDAY, 


For detailed 8: i with full full particulars of Universit; 
Regulations, Ym oratory Courses, Fees, Scho lar | La 
ships, &., apply to the $ SECKETAK a ll 


feline in aoe or cms! of these branches _— the third year of 
eir course. jal three years’ courses for 
Pupils, whe. = to the University from’ works in 
Sheffield, or from other centres, six months’ study at 
pn Cabal and six months’ pen at the Works each 


"The DEPARTMENT OF METALLURGY includes 
the Metallu = i and Steel and ( of this Metallurgy of the 
Non-Ferrous Metals. Kren oe of this department is on 
an oxcorsionally complete and pees 

The work of the = ENT OF M MINING includes a 
three or four years’ Dip) , consisti: 
at the pees aoe and 9 ‘months at a Collie 


Epgineer and Man of Business 
TED for control of outside Erecting of heavy and 
light Structural Work and Machinery. ‘the duties consist in 
oing from on to es up and down the country supervising 
Tecmme jobs are always in hand at same time. 
Applicants cw cant had lengthy experience of similar work, 
ust be of good education te fal address, and able to handle 


er ow previous experience, age, if 
power F yg and salary ime engaged 


person mega on 
Government work will ag as —Apply to your nearest 





e Labour Exchange, mentioning “The Engi- 
neer” and uber 102. 
win to Enlistment, Two 


VACANCIES occur in the ages DEPART- 
MENT and in the ELECTRICITY DEPARTMENT of the 
Bennett College. Applications are invited Fee men who are 





not eligible ‘sj milit service, but who have good qualifica- 
tions.—A nee ullest particulars and sa! —- 
to The Frit an ORS, Bennett College, ‘Sheffield. TA 
ugar Machinery.—Design 


and ee REQUIRED, ae up-to- 
date By me and practical experience of t Machinery for Cane 
and Beet Foctorios in all details, also of ‘* Adant” and 
oa types of vof Cube and Tablet-makii Puntss com) gorge 
culars and ex) ony 2, and cop 
rn Eng OSS, Nostoll-etveot, Surand, 


Tx Assistant Engineers Re- 


QUIRED for home stations. Must be capable of under- 








Machine Shop Foreman Wanted 


at once; competent man with some erecting experi- 
ence. Wellup in ali latest methods. Moone sok ng employed 
on Government work will be e ly, saving Mal 
particulars, to nearest Board of change, 
mentioning this paper and number 642. 


toker (Head) Wanted, Well up 


in Mechanical ead) V Pgs take 7 coutect of =P 
connected with boilers. Wa per week —Write, particu- 
lars of past experience, to O.R., ¢/ ra W. VICKERS ‘and Cco., 
Ltd., 5, Nicholas lane, F.C. 236 a 








orks Foreman Required for 

Factory Caden) m making small Brass and Steel Repe- 

tition Work, Fuse Parts, &. hes mere. Must be a first- 

class Engineer, and well up in capstans, a &. Noperson 

engaged on Government Sork need a Mstate full particu- 

lars.—Apply | to ag nearest le Labour Exchange, 
4 e Eng ” aad number ‘611. 


(Shief Cost Clerk ‘Wanted at Once 


po ek ay Manufacturing Concern, N.E. 
n of peored ability need Spply. Good salar: 
0 miles away, 








London. 
and pi m residing more than 1 
or = Bh ioyod on on Goversenent work will be e 


App! Peter Hooker Ltd., Hiackhesen dank, 
t Tn 106 


(jlerk Wanted, Must Have 





‘ing General Supervisory Work in connection with Erection experience with Constructional Engineers and be versed 

a) 7 Soe milling Machinery, light — and plant, well- | in ordinary steel materials from rolling mills and keeping 

sinking, pumping, and ot er water-su; ropositions ; me order books. Used to correspondence with rolling mills, 

ning re to steam and other power = nb, at of acti following up rolling orders and the obtaining of supplies 

own prompt initiative in control of men.—S' jualificat: of steel materials. Must be ineligible for military service, 

experience, and salary required, to CHIEF GI and not in Government a .—State experience and salary 

ing of six months ome grom Timber Committee, Millbank House, West- | required by letter to Box No. 693, care of Street’s, 8, Serie- 
eaisTRY a i minster, S.W. 252 a street, London, W.C. ‘051 

- 





ENT OF —_ 


vo Sond = GLASS TECHNOLOGY provides 
ing systematic study for a period of 
three years and 1 (P) By Partin mde g Special Courses, 
The LECTURE COURSES of all the Departments are sup- 
plemented by ical training in Lab Work: 

and Foundries, are equipped — of advanced 


for students w who desire to 








Part-time courses are arran 


take special as es an) 
ay L URE CO co ENCE “OCTOBER 4th, 


The TECHNICAL LABORATORY COURSES COM- 
MENCE SEPTEMBER 25th, 1916. 
For a, giving further particulars and details of 








pe opply ta W. M. GIBBONS, 
203 istrar. 
ounty it of Salford. 
ee EPARTMENT. 





The 
TEN DERS f for or the fs aa PLANT which is oad ri nso 
to make room for units :— 
Two  ‘“ Browett- idle ”" _ six-cylinder COMPOUND 
a atnghd oy direct-coupled to ay and Platt 
tors, each a hong an ‘a output of tts at 
One “ Baile: “Davi wee per hour vertical steam 
+ ~ “Hall 5000 gall h rtical id stea: 
e i gallons per hour vertical compound steam 
FEED PU 
All the , a plant can be seen in use by 
appointment, oat Beel further iculars obtained Sa the 
e be deli ts ee eg h August, 316, vo the 
eliver noon on Monday, 7t to the 
hairman, ered by oo ity Committee, ne ee -road, Salf: 
204 


‘own Clerk, Salford. 





ictorian State Railwa ys. 
e Government of the State of Vi oe + 
invites a TES DERS for the SUPPLY and VERY > 
LOCOMOTIVE ENGINE, TENDER, CARRIAGE and 
TYRES in such quantities as may be ordered 
wali He ‘Year indi th J i. 
e Year Endin; une, 
(B) The Two ears Ending 30th J 


Specie bisne 
ication 
p= A be obtain: 


‘une, 1918. 
¢ Three Yon ears Ending Sth June, 1919. 
conditions of contract and forms of Tender 
at the Offices of the Consulting Engineers— 
id Co., Ltd., 115, Victoria-street, Westminster, 


addressed: ‘Secreta for Victorian 
Australia,” mark: “Tender for 
and “A.A.A.” respectively, and mailed 
Me ae on or before 11 a.m. on 


pen y each Tender. 
Se ry bind itself to accept 


PETER McBRIDE, 
Agen 


My 
ae Lit a L.;- t” f £100 m 
minary deposit _o! 

A preliminary depos Victoria 
the lowest or any Tender. 
(Sigd.) 


173 t-General for Victoria. 





anted in En yineer’ s Office in 

London, competent r Measuring Up Work 

~ oe od = oye " State canaiened and salary 4 uired. 

oP om en, on Government work will be 

empl = Sa "Apply "to your nearest of Trade Labour 
* The “and number 209. 








anted, Works Manager for 


‘Aeronautical Engineering Firm opening new branch. 
Must be energetic and good disciplinarian, rey oleets conver- 
sant with up-to-date of e, electric-driven 
peer press tools, and d iz Splendid 
opeaies tor _— man, good salary and a —Write 
Browne’s Advertising Offices, 163, Queen Vic- 

Lorie enseek, taken E.C. 13a 


W orks Manager, Capable of 
controlling 2000 hands on hi h-class work. Must be 


ood organiser and thoroughly familiar bulk cee r _ 
Tiare P672, Engineer Office, 33, Norfolk-street, heed, 


old Stor 


ENGINEER REQU 
copies of er 
5 ragemnype te be salary req 
No -s Het. on Government work need ap} 
Apply et Box Bs Browne’s Advertising} Offi 
Queen Victoria-street, E. 


: in Charge Required 
Notts) basing Council for new Se 
posal Works 8 aa must have had previoi eben Lames 
ith steam me _— -* boiler in connec- 
tion with y andl gas should be able to do running re 
Applications to be made in own han ndwriting, stating age, 
experience, and wages requ: 
ed applications, enuorsed ‘ ning to be addressed to 
the Surveyor, Public Offices, Bees poets later — 
Monday, August 7th. Canvassing will ‘disq 








rkin, 








Pappa 
RED for Abroad. nl wit) 
state age, if married, 
uired ; must be ineligible for pattie 


ote 1, 





W anted, an Energetic Junior 

and ASSISTANT for DRAWING-OFFICE, havin, 
some technical knowledge of elementary Constructionai 
Design Work. Male applicants must be ineligible for ype & 


service. —Applications Vinyl a uired, experie 
iS ce ndarees  OPFICER IN CHA: RGE 
Or WORKS, HLM. Naval Depot Portland Harbour. 


\ anted, Lady Tracer, Used to 


Mechanical Snes KP Box 119, c/o Dixons, 195, 
Oxford-street, W. Pél4a 


anted, Mechanical Draughts- 


MA (Ac roplane Draughtsman wi ionns having 
good theoretical training and shop experience, for a large 
Aeroplane Works. No person already engaged on semper 
work will be employed.—Apply to your nearest Board of 
aaa Exchange, eR “The Engineer ” and asiaber 
af 














A ssis ssistant Draughtsman with 
meral experience in Chemical Engineering Work. 
Must be Lip ble for military service and not on Government 
work. yon > must give full particulars of previous experi- 
ence, references, and state salary required. Apply — nearest 
Labour Exchange, quoting “‘ The Engineer” and No. A2103. 


Wanted, Machine Tool Setter 


in Manchester district for Ca ge and Centre Lathe 
Department of controlled works. Sta’ Peay required, 
onporience.. No pee already omalion Government 


work will engaged. ly to your etal hs ad of Trade 
ae Exchange, modeteonlog “The Engineer” and num- 





(Competent Fitter Required, ‘to 


e charge of Maintenance of Hydraulic Presses and 

Pumps in Munition Factory in Midlands. Only men with ex- 

perience need apply. State wages, and experience. No 

person = PJ e on Government work will be employed. 

—Apply to your nearest Board of Trade - ur Exchange, 
mentioning a ‘The Engineer” and number 





A t Liberty, ineer (38), 
sa ae Ist ict Cos B.T., oa mg Just home = 
eh Fp in textile mistnene te Fs - (s cateuanna epallwright 


work. Desires POSITION of RE SPONSIBIL LITY = manager 
of general shop or marine repairs. Early rw. .—Add: rose, POS, 
Engineer Office, 33, Norfolk street, Strand 


Belgien, 41 Years, Desires ei 
TION as eS aa DRAUGHTSMAN, ; has good 
experience ; Prema conversant 








(Sontrolled Establishment at 


Oldham WANTS IMMEDIATELY a _ first-class 
DRAUGHTSMAN ae to Machine Tool Work. State 
age, experience person already engaged on Govern- 
ment work will be cniplegen.- —Apply to your nearest Boa 
of Trade Exchange, mentioning ,“ The Engineer” and 
number 241. 





raug htsmen (Electrical and 
een WANTED for Design of A.C. and D.C. 

Sontlinae | Btekan a sine and Steam Turbines. Those with 
good shop experience preferred. No man on Government work 
need apply. ae stating qualifications, age, salary required, 
and earliest date can commence, to your nearest. Board of 
Trade Labour Exchange, mentioning this paper and No. A2133. 





Drazg ghtsman Wanted (In- 


ELIGisLE), good all-round man, used to Pipe Lay-outs 
and genera) work of a Manufacturing tirm. Permanent 
pene as to suitable man; state age, experience, and sal 
required.—Address, 237, Engineer Office, 33, packers 
Strand, W.C. 237 a 


Draughtsman Wanted, with 


good experience in Design of Air Pumps and Com- 

pressors. Ineuguble for Army. No person on Government 

ork can be eugaged.—Apply, giving full particulars and 

stating salary required, to your nearest Labour Exchange, 
“The "and No. Azil6. 











Draughtsman with Experience 
in au types of Electric Cranes. Governnent controlled 
trm, Manchester district. State age, wages, and experience. 
No person recat employed upon Government work will 
engaged.—Apply to your nearest Board of Trade Labour 
Exchange, mentioning “ ‘The Engineer” and number 723. 





[Praughtsman with Experience of 

Hydraulic Presses and Pumps and Gcneral Engineering, 
Government-controlied Firm. No person engaged on Govern- 
ment work will be employed. State age, wages, and experience. 
anely to mae Soard of Trade Lavour xchange, mention- 
ing No 


"| Required for Constructional 
hugineer’s office in London, good DRAUGHTSMAN, 
used to Staircase and Light Constructional Work. No person 
already engaged on Government work will be employed. Con- 
trolled establishment.—Apply, stating age, experience, and 
salary expected, to your nearest ra of ‘Trade Labour Ex- 
change, «The ” and number 648. 


Tee: Dikashtanas Used to Jigs 


Tce Re tig Sn ye gy ony really good man for a large 
Works in the ‘Midlands. None at present on 

wenn | work need apply. “Tee yp giving full particulars as 
to experience, age, wages, , to your nearest Labour Ex- 
change, quoting reference "Anni? 


I['wo First-class Draughtsmen 
WANTED, one for ge me Engineering and one for 
Machine Tools. No perso ye on Government 
work will be egestas s State — particulars of experience, 
salary, &c., to your nearest Labour Excnange, quoting “The 
Engineer "and No. A2i3i. 














i: “Fea Dutch,» ce! English. ig per excellent 
references.—Address, P649, Engineer Ofee, Norfolk-street, 
Strand, W C. P649 B 


(Japable Engineer, Sound Tech- 


ICAL a and a commercia! and busi- 
ness experience, DESIKES RESPON LE APPOINTMENT; 
energetic and able ee , used re one of men and staff. 
Highest references.— Address, 239, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 239 B 








ngineer, Ineligible, Seeks Fresh 

E} GAGEMENT, has had experience as Superintendent, 
Marine Engineer, Shipbuilding, Constuctional, Electrical, and 
recently an Work: control men; moderate salary if with 

pros} \ddress, P669, Engineer Office, 33, Norfolk- 
street, Stand. W.c P669 w 


Eiagineer (42), Practical, Techni- 
CAL, and wide commercial ciniclones! od 2 
DESIRES APPOINTMENT as DEPARTMENT MANAGER, 
ENGINEER, or would .REPRESENT a good Firm. Good 
disciplinarian and organiser, can aware t-class ref. and 
certificates of Dy my oo P652, Engineer Office, 
33, Norfolk-street, Strand, W. P652 B 


° . ’ 
Ezgi ineer (46), Chief Engineer’s 

REQUIRES a POSITION as ASSIS- 
TANT SUPERINTENDENT For many years chief engineer. 
Excellent references.—Address, P664, Engineer Office, 33, Nor- 











folk-street, Strand, W.C. 'P664 2 
Marine Engineer (43), First-class 
B.O.T. cert. ESIRES SHORE APPOINTMENT, 


thoroughly experienced in refg. hyde. and elect. plants ; = 
organiser, energetic, and not afraid of responsibility. —Address 
P662, Engineer Office, 33, Norfolk-street, Strand, W.C. Ps62 B 





arine Engineer, 14 Years Chief 
7 cargo steamers, REQUIRES PERMANENT 
EMPLOYM T, —- of Beano &e. Age 41. Excellent 


—— —Apply, , 58a, Montpelier-gardens, East Ham, 
P64 


Ghorthand Typist._A Thorough- 








LY experienced and expert Lady (23, well-educated), 
speeds 120/75, DESIRES PERMANENT bostrion in London 
with Engineering Firm as Shorthan to Director or 
Manager, &c. Similar ae held with Tact cae ern 
references. Salary 35s. per w eee mts 1-2 p.m 
Address, P660, Engineer Office, s ‘No aik-atrest, » Strand, W. Cc. . 

PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert- “square, Manch 


ester. 
26, Collingwood-street, Newcastle-on- Tyne. Sp 3005 





xperienced Engineer Wanted 
to Take of MARINE CONSTRU: 
pre DEPARTMENT. of ship construction 
¥, 5 - bet ~ nd modern 
an jon. —. itter, 
ee of experience, an malay tor state age, t married 
Exchange, mentioning this o. A2085. No 
pase wan ns « engaged on Government work wi will be ‘engaged. 


nowl 





Froreman Wanted toTake Charge 


of —_ and Fitting Shops,fin Government-controiled 
General Works in Birmingham district. Per- 
manent situation ‘or’ suitable ~ man. nN ° rson already 
employed on Government work will be engaged.—Apply, giving 
experience, and stating age and wages required, to your nearest 
Board of Trade Labour Exchange, mentioning “The Engineer” 





and number 


SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c. 
Pacxs Il., II., LXXI. 


Numerical Index to Advertisements, 





Pace LXXI. 








ii 


THE ENGINEER 





JULY 28, 1916 








Mechanical Engineer, Age 42, 


having 25 years’ practical and technical experieuce in 
all branches of general ag tang specialist o2 works 
construction plant lay-out, and ission; also 





expert on H.E. andshrapnel shell takdufacture and je and tool 
Sages for ome) is OPEN to an ENGAGEMEN hea 
= le referen 7 -tame P612, Engineer ce, 33, 
rfolk-street, Strand. W P612 
. . — . 
ualified Electrical Engineer, 
young Swiss, ex: it design 8 TUATION 
sOGONSTRUCTOR and sim 6 years’ ex- 


perience and college. — Address, 
7, Zurich 2, Switzerland. 


)Xperienced Draughtsman and 
ngineer SEEKS RESPONSIBLE POSITION ; s, jange 
experience in e' neral work, estimati 

cxgerancli Rtik-onrek, Biren tos Poss 2 
|g er ani — Commercial, 


echanical ng eg dy and ry experience, 


TATERDEN ER, Rieterstr. 
P645 B 





ines and 
ce, 33, D 





BLOWERS FOR SA LE, 


NEW AND SECOND-HAND, 


AND EXHAUSTERS. 


ts. Horizontal Double-cylind LOWING or EX- 
HAUSTING ENGINES, cgtigaers 1 Toxin. y 16in. stroke, suit- 
able for electric drive. £150 eac! 
STEAM TURBO and AIR or GAS EXHAUSTER, Rateau 
ity 15,000ft. per minute. 
BLO ER, Engine-driven, 10in, outlet, 3000ft. per 
a... 


£60. 
Ditto, ditto, llin. outlet, 4000ft. per minute. nn 
Baker's Pressure BLOWER, No. 13, 12in. outlet. 
New Roots’ BLOWERS, belt-driven, 2in. tit, 4 2din. 
outlet, £14; 2jin. outlet, £12. ‘at 


JOHN F. WAKE, DARLINGTON, 


ELECTRIC PLANT 
FOR DISPOSAL. 














450-600 K.W, GEN bol B. Armstrong, 
Whitworth and Co. scompaane wonne, S vol c. 60 r. Ay toe 
com} ca with switch 
W, ALTERNATOR, cou, pied 1 S Willans rs fotinson 
Veruca ¢ Com: a gine ‘ee fine set. £500. 
Two 7 KW. G ERATORS, "Cou a, 2B ch py Be 
Whitworth Sed Oh s aamnound wound, wound, Com- 
plete with swit Posed all accessori 
275 H.P. Siemens Mi R, 440-500 volts. Sass, 
. BCC. M oko volts. £200. 
ne Combined Pitter ic High-speed VERTICAL ENGINE 


8) 
and GENERATOR, on one bed-plate, 0 OF nce “spy ae 
col i to 3 K.W. six-pole Generator, volts, 350 


JOHN F. WAKE, DARLINGTON. 











bes or Kindred on Paginas 
ih nes, Motor Car Companies. dies, meer Office, 
3, Norfolk street, nae Eng! P665 B “g 
A _Jirm of eers in 
the Mi for a youth of 
education as PREMIUM Puri SOS, Eeeis ® inelude b 
Works and Dra Engineer Office, 35, 
Norfolk-street, Strand, W. eon 2002 » 
n ‘ineering Pu il. — Firm 
rnment Contractors), poring ~ Page have 
VACAN CY; varied classes .< work dong A 
pga erate.—Address, Baginesr 
0 3, tien, premcbue Strand, W.C. a, 4 





Pp il.—The Borough and 


eens pe, has a VACANCY 
in his office for a PUP: Tagine TO HALL. 20078 





A NATIONAL NEED. 


British School of Aeronautics. 


Aero} lanes and Airshi) Construction, Design, and 
: * ‘ostal Cor F 


n- 





urses. Fees reaso! 
able. Also Son tot AMLEE, AMLME, and 
A.M.LC.E.— Sees, 254, Oxford-road, Manchester. 


2018 r_ 


Australian Trade.—The British |' 


Australian Machinery Co., Ltd., of Sydney, New South 
wis with Fsnapas sak, and Agencies th throughout Au Australia and 


New Z Cae Ft Fs 
to REPRESENT | BRITISH MANUFA 
ood —_ who wish to develop Celonial Trade. Terms: 
- ocuments, London. bmit . in dupli- 
of the Company's Buying Representative, Mr. FRANK 
Morr, Billiter-square-buildings, London, E.C. 800 p 


n Old-established Firm of 


mgineers and launch builders on South Coast have 
for WORKING og with tical know- 
ledge. cap ital required £1000 t Audited accounts, 
every investigation. —— ‘Peta, Engineer Office, 33, 
Norfotk-street, Strand, W P644 © 











Two Gentlemen of Considerable 


aeronautical experience, ae, ose Die a period of mam 

years, are DESIROUS of CO. ‘DING with a FIRM 
either doi sub-contract work or anxious to come into the 
Aviation Industry to stay. They are in a position to influence 
for that firm a direct Government Contract for an improved 
Fighting Aeroplane of their own design which is regarded with 
o—* favour by the Authorities. A similar machine was suc- 
cessful. ly B uced by these two gentlemen last year. Only 
bona tide intermediaries need not 
apply. wo 


7 entertained ; 
Norfolk-street, 
Strand, P6611 


P661, Engineer Office, 33, 





a N ew Lancashire 
; also several OLD oe 
Fr 


anted, 


BOILER, 26ft. A 
made up for tanks. “Gas. ‘ENGINEER, Blackpool. 


Wanted, About 40 Yards Light 


TRAM Salta, with BOGIE TRUCK to carry about 
MOKLER, Ltd., — 





5 ewt.—Address, C. L 
Islington, N 


y anted, Compound Underti 


ENGINE and BOILER, in sound condition ; eylinders 
8in. x 12 x 16i in. Address, 253, Engineer Office, 38, Norfolk- 
street, Strand, W. 253 F 


Wanted, Shears (Double-ended), 


2in. steel billets.— 











2in. blades, for cuttin 
Apply, BRADFORD IRON WORKS, Walsall, Staffs: P666 r 
5 or 6 Ton, 


Wanted, Steam, 


TIPPING WAGON. State age, makers, condition 
and price.—Address, 183, Engineer Office, 33, a 


Strand, W.C. 


\ anted, Vertical Steam Engine, 
Second-hand, Compound or Triple Exyansion, Nou 

condensing, about . enclosed type, forced meee pom 

suitable fo superheated steam, 120 lbs at 

360 revs.—Full particulars to WESTE: “CHEMICA Le 

Inchgreen Works, Greenock. 


Wanted, Working Score ra of 


efficient, economical, small-powered Qil or Petrcl 
Engine for agricultural purposes.— Address, 206, Engineer 
Office, 33, Norfolk-street, Strand, W.C. 206 F 


Janted, 72in. Guillotine, to 

eut din. Plate; also MULTIPLE PUNCHING 

CHINES up to gin. plate, gin. holes ; fullest ambos _ 
BASS. Southfield-rpad, Acton. 242 


4 a) 
ranes, Locomotives, Steam 
TRAVELLING, REQUIRED, ‘two to lift 6 tons of 20ft. 
radius, and two six tons at 25ft. radius or nearest sizes ; new or 
second-hand.—Write, with full particulars, to C.S. W., c/o 
Brown's, Tothilli-street, Westminster. 243 


eep Well Pumps.—Wanted, 


SET of Treble Barrel, 6in. bore, 18in. stroke, with 2o0rt. 
Suction and Delivery Pipe, with Engine Frame, and Air 
Vessel complete ; oe th 6000 gallons per hour.—Full parti- 
culars to JELLETT, 12, Henrietta-street, Strand, W.C. 55 F 


[jouble- Headed Shaping Mach- 


INE WANTED, about Win. stroke, must be a good and 
—— 131, 
131 ¥ 




















strong tool. Please state where can be seen.—A 
Engineer Office, 33, Norfolk-street, Strand, W.C. 





Reauired, Four Jet Condensers, 
each pgs sterm, vacuum 26in. ; including pumps, 
in’ excellent working 


motors, and «ll accessories. Only 
.» Box 754, c/o 5, a 
247 


condition, a write to C.0.5 
Victoria-street, E.C. 


he Cardiff Railway y, Company 
are DESIROUS of Rk ys ING FOUR ¢ FIVE 
SECOND-HAND PASSE cR CO 2S in good running 





JOACHE 
order.—Intending lee ng Should, send full particulars to 
Fae Caer ENGINEER, The Cardiff Railway Commgeny, 
Jardi 





uplex Steam Pumps, 12in. 
reais Hs water, l0in. stroke; one Ditto, 7in. by 
Sin. xX 10in. ; t-driven Centrifugal, 10in., 5in., and 3in. 


Hornsby, 9 HP. OIL 


Pulsometer Ags 8 and 3; the Ga 
ENGINE; Crossley “0” GAS ENGINE, No. Teen, 
ILER TAN KS, from ist to 20ft. long to 5ft, diameter ; 4 
in. x 6in. FHICKNESS{ING MACHINE; 


2 BAND SAWS ; 
7ft. Sin. x 3ft. V ERT ICAL BOILER on Wheels, insure 80 lb. 
2 Mason’s STONE BREAKERS, “7 — and 12in. x Min. 


STANLEY ENGINEERING CO., 1146 








Electric Plant for Sale :-— 


One 150 H. ¥ GENERATING Set, hed volts, 
One LIGHTING SET, 10 K.W., 220 volts. 


One 45 K.W. LIGHTING 220 volts. 
One 200 H.P. Willans ENGINKE, for dynamo driving. 
One Electric Disc COAL CUTTER for 500 volts direct- 


current. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


Exp panded Metal.—Offers Invited 

1 Sq. Yards o' tal. — Of METAL No. 10, 3in. 

mesh, vin “be Sin, (114 1b. per 
3083 ‘Sq. Yards 


1936 





41 1 yard). 
of EXPANDED MELAL LATHING, jin. 
1b. per square yard). Further particulars on 


mesh, 24 ( 
zane 223, Engineer Office, 33, Norfol eget, 


a lication, —Adi 
Stiand, W.G. 


Fe Hire, Pumps and Well- 
BOR TOCkS for oo pat ee Wells, o. 2in. 

—R, RI » Upper Ground 
pM qe 8.E. Telephone No § we Hen. S226 


or Immediate Sale, erior 
100 K.W. eng - le, S ELECTRIC 
GENERATING SET, 250/00 volts ; instant | 
RIDDEL and CO., 40, St. Enoch-square, Glasgow, 187 ¢ 


For Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200 r.p.m., 200 Ib. to sq. in., with alternator field-rotat: 

him and — complete ; re volt maximum |} 4 

orhin. thon 400, gallons of water pe per minute are being 











Sey eee oe ean 
350 K.W. ALTERNATOR, three- 50 cycles 
550 volts, b: Ee Oo, Oteen te noe 
as by on 26in. H.P. LP. gi ‘0in. L.P. oy. 

stroke, fly-wheel 20ft. diam. ery fine 


Belliss 


Siemens 


200 K.W. GEN ERATIN G SET E Engine by 
=A Morcom, cyls, 8in. and l4in, x Yin. 

yname, compound wound, 500,550 volts, Se0 r. rp. 

TWO. "MOTOR GENERATING SETS, “= the 

Westinghouse Co., Motors 200 H.P., 480/500 volts, three- 

— cycles, Generators 200 KW., D.C., compound 


LOCO... ‘Shin, 1s., 14in. — 6 wheels coupled, 


ith trailing ie, 2ft. ga 
HORIZONTAL CROSS. COMPOUND CORLISS 
VALVE ENGINE, 17 H.P. cyl. 33in. LP. cyls., 42in. 
— Patent cut-off motion, Makers, Musgraves, 


Several “3-Yard END-TIP WAGGmy, 4ft. 8hin. 
SAWBENCH, with four circular ma 


=|R. H. LONGBOTHAM & CO., Ltd., 


& AT a, - ay poets is TYNE. 


44 beg 867 N 
2017 6 


fel: ewcastle. 
“ Engineer, Wakefield.” 


Tel. Add. 


For Sale, Almost New 16 H.P. 


PETROL ENGINE, Gardner type, in perfect running 
order —d Marine equipmen 
RIDDEL ana Cv., 0. ‘St. Enoch-square, Glasgow. 


Sale, Aveling 5-Ton Steam 


or 
Fe WAGON, atuioad as new. be “tg SUPERHEATER 





1% 6 








§-ton ditto. LATHE, 10ft. screw-cutting and 

traverse gear, &.—W. REY notbs™ ngineer, Newnham- 

avenue Works, Bedford. 2lle 
or Sale sree Practically 


new two llin. x 19in, x Hin. HORIZONTAL COUPLED 
ND STEA. ENG , G: 


-wheel suitable for ro 
Engineer Office, 33, 


Sale, Gas Engine, 43 B.H.P. 


Fl 
240, 
Fers 
Campbell's) pa De = Rigg crm Suction Plant com- 
pee conden. isplaced by motors,—Apply, 
Geras FRASER and SONS, a7 «Arbroath. 144 


Fez, Sale, Horizontal Boring 


One in ay BAPE MACE MACHINE by Buckton. 
Two Double-geared Vertical DRILLING MACHINES, 


in. 3) 
3 Player’ 8 Meg Ege hoy PLANISHING para 
One A} ON STRAIGHTENING and BEND 
MACHINE, tor til ht wor! 
—— 


rk. 
'. EDGE PLANING MACHINE. 
One Sturtevant and Two ELECTRIC FAN! 
Double-ended PUNCHING Sone MACHINES, 


os 6ft. Set PLATE BENDIN 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 192 ¢ 


Fer, Sale, Marshall Horizontal, 


oa ae =e stro a 
VERTICAL, og 
; COMPOUND HORIZONTAL. 
COMPOUND TANDEM CONDENSING, iia. and 26in. x 


roke. 
WINDING ENGINE, 18in. x 3tt. stroke. 
Petite ge CONDENSING ENGINE, 26in. x 3ft. 


roke. 
sear 12in. RAVE ENGINES, 4ft. drums. 


7 drive, seven lin. “ro 
rfolk-street, Strand, C. 











2tt. 


YPE BO. 
RECEIVERS, PUMPS, TUBES, &c. 


Many TANKS, 
g and chea: “a3 
—s P653, Engineer Office, 33, ee pees; 


For Sale, One 3-Ton Loco. 


STEAM CRANE, by Smith, and One 3-Ton DIi'TO, by 
Wilson ; delivery in about 14 days 
RIDDEL and €0., 40, St. Enoch-equare, Glasgow. 188 « 


For Sale, One Belliss Engine, 
in x Un X 17iD- ovtinders, with 70 K.W. single phase, 50 
Khor es, 2200 0 wai alternator.—THOMAS JOHNSON, Pee 


or Sale, Two“ Ingersoll” Steam- 
DRIVEN "TR COMPRESSO capacity 320 and 500 
cubic feet; also One Belt-driven DITTO, with iver com- 
plete, uiDbl 285 cubic feet. 
EL and CO., 40, St. Enoch-square, Glasgow. 1894 














Fe Sale, One Set of “Asquith” 


Second-hand ey DRAULIC VERTICAL oud eae Ww 
CRANK POWER 


MPS, ljin. diameter plungers, in. 
Ske. working po A 1500. Ib. Perfect condition, ad can 
be seen running. £165.—CRITTALL, Braintree. 655 G 





for Sale or Hire :— 
8 LOCO, TYPE ane Portable and Semi- rm 

insured workin, pryerures lbs. 10STEAM WIN 
6in. and Lt r. wok ‘loin, stroke 16 DUPLEX PUMPS 
FEED HEATER, OMPRESSOR, 3 AIK 
RECEIVERS TH ROW CRANKSHAFTS, 
SINGLE-THROW CRANKSHAPTS and GEARING Shst 

and WROT IRON PULLEYS, 8 V a onl erase PUMP. 

UE and 

GENERAL RONTR ACTOR'S PBS Ul etait ve 


CO., Lant-street, Borough, London, an 


Fer Sale, Powerful poe 


MACHINE, ty Shanks, to plane 27ft. by 5ft. by 5ft. 
RIDDKL and ©O., 40, St. Enoch-square, Glasgow. 1916 


hes Sale, Powerful Self-acting, 


geared, Sane cad screw-cutti! BRAKE LATHE, tri . 
» 36in. a, faceplate 7ft diameter, loose bed, takes 


tw ntres. 
TipDEL ating CO., 49, St. Enoch-square, Glasgow. 190 a 


Por Sale, Seven W rought Tron 
Opeu-top FABER, each 20ft. by 10ft. by Sit. deep (too 
large to travel by rail). 

Five Ditto, 23ft. by 10ft, by 5ft. deep. 

Two Ditto, 14ft. by 9ft. by 5ft. deep, 

One LANCASHIRE BOILER, 20ft. by 6ft. lin., for 100 Ib. 
pressure. Nearly new. 

One CORNISH BOILER, 24ft. by 7ft., for 80 lb. pressure. 
Two CORNISH BOILERS, 2lft. by 5ft., for 601b. pressure. 
One JACKETED PAN, 16ft. Gop as oy 6in. diameter out- 
side, Sin. steam space, about 601». press 

Five WATERING CARTS or PORTABLE TANKS, each 
— capacity, mounted on four road wheels, with horse 


~h 














: a LOCO. CRANE, 4ft. 8sin. gauge. 
Tons of NEW CORRUGATED 
sil EEIS. 
450 SECOND-HAND PULLEYS, all sizes. 


Apply— 
GEO. COHEN, SONS and COMPANY, 
600, Commercial- road East, London. 
Telegrams : “‘Coborn, Step, London.” 246 


or Sale, Steel Gas Cylinders, 


12 eac en 10fin. dia. out. 20 each 4ft. long » 
Tin. dia. out * Pa and SON, Engineers, Runcorn. P6569 ¢ 


Fez: Sale, Ten C.I. Flange J Pipes, 


dia., faced oe drilled weight, 
approximately, 3 cwt. —Apply, ENGINEER, W ee _ 
works, Maidstone, oi 


Fer,* Sale, Weldless Steel Tube, 


Mannesmann make, 12 lengths 14ft. 6in. x lin. bore x 
pe ye thick, Also 3gin. and 54in. dia. out., and others.—LEA 
N, Engineers, Runcorn. P658 « 


Fer Sale.—35 B.H.P. “ Nonpa 


EIL” GAS GAs ENGIN ie Bate plant ~_—, 
HORIZONTAL makers, John 
bson and Co.; cylinder, 12in. bore x 22in. stroke ; heavy fly- 
wheel, 7ft. diameter x 10sin. rath of face; complete wit 
governi' . exhaust box, &c.; magneto ignition, 
GAS producer and starting fan, 
or circulation water. Gas pipes 


GALVANISED 














A 
scrubber, and cooli 
between producer an ne. 

ace sees — has only mere three months, and is in first- 


ler, equal to ni 
ae to the DENABY end CADEBY MAIS, gem 


LIERIES, Ltd., Denaby Main, near Kotherham. 
LOCOMOTIVE AND OTHER 
STEAM CRANES. 


10-Ton Wilson LOCO. CRANE, 30ft. steel jib, 1001b. w.p. ; 
all motions. £850. 
7-Ton STEAM LOCO. CRANE, by Smith, steel lattice jib 
40ft. reg EAS w.p. NEW IN 1914. 
M LOCO. C CRANE. by Smith, 100 1b. w. £400. 
2 Ton STEAM LOCO. CRANE, by Bedford Baginesring Co. 


2-Ton LOCO. CRANE, by Jessop and Appleby. £175. 
10-Ton Fixed STEAM WHAKF CRANE, by Wilson, steel 


Boome jib. £450. 
STEAM ey CRANE, by Isles, 45ft. steel jib, 


asad potty 80 Ib. w.p. 
STEAM NAVVIES. 
Two 12-Ton Wilson Cra e Type NAVVIES, steel carriages 
and frames, 1001b. pressure ; modern ty = 
10-Ton Wilson Crane Type NAVVY, 
10-Ton Whittaker Crane Type NAVVY, Me dyin. eon broad 
gauges, 80 Ib. w.p. 
7-Ton Whittaker Crane Type NAVVY, 100 lb. w.p. £650. 
ELECTRIC LOCO. AND OVERHEAD 
CRANES, 
§Ton ELECTRIC LOCO. pans, by Grafton, steel lattice 


jib, fitted with Hone’s ab. 
"two 3-Ton ELECTRIC 000. ‘CRANES, a. & Smith, 23ft. 


steel jibs. Prices £422 and £475 each respecti 
une _ ELECTRIv OVERHEAD CR “ANE, Sort. span, three 
mie Ton ELECTRIC OVERHEAD CRANE, 40ft. — four 
motors. 213 «6 


JOHN F. WAKE, DARLINGTON. 


LOCOMOTIVES & TRACTORS 
FOR SALE. 


a Four-coupled LOCO., by Manning, Wardle, copper box, 
140 Ib. 
12in. “Four-coupted Hunslet LOCO., copper box, 120 Ib. w.p. 
Two 12in. ey Hudswell, Clarke LOCOS., copper 


boat, 140 1b. w £500 and £250 ge tively. 
t. Gauge , by Hudswell, Clarke, four-coupled, 9in. 


crn, te new 3r box and tubes, 19018 
aoe oe by Bagnall, éin. cylinders, 150 Ib. W.p., 
Two 2ft. 6in. LOCOS., by Kerr, Stuart, copper ,boxes, 160 Ib 
w.p. £400 each. 
Se. Gauge LOCO., by Bagnall, 1401b. w.p., 8in. cylinders. 
Be STEAM TRACTOR, by Wallis and Steevens, 160 Ib. 


"Ethon YORKSHIRE STEAM WAGON, 200 lb. w.p. pam 
10-Ton ROAD ROLLER, by Fowler. Price £210. 2156 


JOHN F. WAKE, DARLINGTON. 








New (English Make) 


Lathes, | 
. centres, high-speed a 4 stladle 5 


SBOOND-HAND I LATHES. Send for list.— 
Ten Merchant, 12, Longbridge-road, aes. ght 


Steam | Boilers, All Types “aril 
Sie, yore Loco., Cornish, igus. Field- tubes ; 
GRANTHAM BOILER £ CRANK 00. Tea. ran 


NING, 





1 
Ltd., Grant ham 


175 H.P. Motor, by the Phenix 


Brodin... +S voits D'C, with rope pulley ang 





Brook Hurt stareing 


125 H.P. M Mather ond Ry pa 200-240 volts D.C, 
490 revs. Both in i, by a 343q" 
HARRY H. GA DAM miic CO. Lid., ST. INES. 


he Proprietors of the Patent 

1913, for * is pea vennan ts in LIQUID. 

yom SPURS ACKS for STEAM BOILERS,” are DESI it OUS 

of ED “net og into ARRANGEM ENS by way of LICENSR 

sade rwise on reasonable terms for the purpose of 

EXPLULTING the same and ensuring its full develo; ment 

and paper working in this country.—All communications 
should be addressed in the first instance to :— 


HASELTINE, LAKE AND CO., 
Chartered Patent Agents, 2338 
28, Southampton-buildings. Chancerv-lane, London. W.c 
een 
“KAYLON” ALUMINIUM SOLDER 


(Reep.) NON-ELECTROLY. ING 
As used by Admiralty, Royal Aircraft Factory, &c. &c. 
oe AND Proven Pramanent. 


6 and 80z. Bars, per Ib., 10s. 
Special Steel Wire Brushes, 6d. and 8d. each, 
Sample for experiment, pm pps “Kaylon” Brush, 


“KAYLON” also SOLDERS DURALUMIN. 


H. WEBB & CO., 2%, Burner Row, LONDON, EC, 
1P663 1 





The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ Weldiess, Birmingham.” 
nal Makers of WELDLESS STEEL TUBES or Watr 
Boilers, Locomotive Boilers, Superheaters, Shafting 
Hydraulic Work, Boring Rods, &. 


TRADE MARK. 


PATTERNS. 


GEO. WAILES and Co., 
of 38%, EUSTON ROAD, N.W., 
prepared to MAKE ALL CLASSES of PATTERNS 
pute or cored work, to drawings or sketches. 
Work can be carried out under customers’ personal super- 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Sp! 3015 


Tu 


4147 








FOR SALE, 


TWO 40-ton CRANES 


vase haga g By Stornert & Pitt, Ltd., Bath 
a ty, 40 tons at 50ft. radius and 14 tons at 
radius. Gauge, 24ft. Wheel Base, 24ft. 
Erected and in Excellent Condition.—Apply, S 8. 
PEARSON & SON, Ltd., of 10, Victoria-street. 
pice ar S.W. 386 G 








See our 
Bavce etened 
Prences 
& Co., Lo. ~~ 
LD. ge Os 


ENGINEERS, EDINBURGH. 





Contractors to the Admiralty, War Office, India. Office, and 
Crown Agents fur the Coloni.s fur every kind of 


Wy QU e = SW, 
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11, 
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SMITH BROS. & HILL, LTD., 
See displayed Advert. every fourth week.) K359 
Spring Works, West Bromwich. 








Civil Engineering 







Electricity 
How | Engineering 
Draughtsmanship 
to ’\ Cinema Work 
Study | Wireless Telegraphy 





Marine Engineering 
Mining 
Fach of these little books is full of useful formule, 
hints and notes, etc. If you are interested in 
the study of either of these subjects we will 
give you one of these little books FREE. 
Write for the one you are interested in. 
Send 1d. stamp to cover postage. P503 


(E.R. Dept.), THE BENNETT COLLEGE, SHEFFIELD. 













GRAIN, CHILL & STEEL ROLLS. 


—— Y CASTINGS Iron up to 100 tons. 


a 2 AT hoe 


R. B. TENNENT, umrreD, 
COATBRIDCE, N.B. 








achine Tools from Stock and 


FOR QUICK DELIVERY. 
Orders subject to the Approval of the Ministry of Munitions, 
Machine Tool Department. 


suet a ie. got Fossa x! an. gap bed HAND TRUING 
D.10. One i i Rng x Mott in bed 8. = 8S. and Sc. LATHE, 
= ag gon . Second-hai 
11. x 12ft. straight fea SLIDING and 
"SUR ‘ACENG | LATHE, with chuck. Stock. Second- 
han 
13. One 7/loin. capacity Three-operation Loewe AUTO- 
MATIC. Stock. Second-hand. 
15. One Muir Two-spindle DRILL, 2in. spindles. Stock. 
Second-hand. 
14. One Two-spindle and Two Thigenpiidie 13in. Jones- 
Shipman Peace ae Stock. Ne 
16. ity sa Plurality SCREWING 
MACHIN| Stoc 
25. One American FILE SHARPENING MACHINE. 
5. Several 94in. centre x 8ft. straight bed 8.8.8. and Sc. 
LATHES. Two weeks. New. 
6. Several a centre x 8ft. wap bed 8.8.8. and Se. 
LATHES, ‘Two weeks. 
7. One ne Odi. net a, 10ft. pant bed 8.8.8. and Sc. 
31. on 7 bs x iat ain bed 8.8.8. and Se. 
LATHE. Two weeks. 
17. Several : Lg TOOL NGRINDERS, with wheel. 
One wi 
24. Several ‘an x “Gin. Fortuna power HACK SAW 
MACHINES. One week. New. 
D. 32. One BENCH GRINDER and One BENCH DRILL. 
THE JUDSON- yf edd COMPANY, LTD., 
a einitar, 
London, 8. W. 
Telephone ; Victoria, 5089. 


Item, 
. 1, 
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--  e 
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7296 
Telegrams : Ozonistic, London. 








THE AVONSIDE ENGINE CO., LTD., 


BRISTOL. ae 


o 
o* 


G 
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STURTEVANT ENGINEERING CO., Ltd. 
147, Queen Victoria Street, 
London. 


IN STOCK 
AND PROGRESS. 
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A NATIONAL PROJECTILE FACTORY. 
No. II.* 
THE MACHINE SHOP—HISTORY. 


Axsout a mile distant from the forge described in 
the first article there is situated the works where 
the forgings are machined into finished shell cases. 
The history of this branch of the factory is one of the 
romances of the war. On the 30th of August last 
year the site was viewed for the first time. It was 
then under a crop of oats. On September 2nd half a 
dozen workmen started operations. By October 6th 
ali the foundations were in. But even before this, 
namely, on September 18th, the erection of the 
columns had been begun, and this part of the work 
was completed by Christmas. The roof trusses fol- 
lowed, but bad weather came along, and it was not 
until the end of February that the glazing of the 
roofs was finished. The whole factory was com- 
pleted by March 20th, that is to say, everything down 
to the floors and the concrete foundations for the 
machines was ready. 

Naturally the provision of the machines for the 
factory could not be accelerated beyond a certain 
limit. But as they arrived section after section of 


railway. A main line passes the works about 
300 yards away. But to get to this the line 
had to be carried from the works across a main 
road and down a bank at an incline of lin 25. The 
line was started on September 6th and with all its 
connecting sidings inside the works was ready for 
use by November 18th. Now that the work of 
erection is completed the line is used principally 
for the removal of the finished shells. 


TRAINING THE WORKERS. 


So much for the material difficulties. The diffi- 
culty of getting suitable operators was no _ less 
great, and it was met with equal courage and 
energy. At the date of our visit the factory was 
employing 1725 girls and 314 men. 


the machines in order. 


finishing plant was in the charge of girls. 





to another, were women. 





The men were | 
very largely engaged on setting up and keeping | 
In fact, it may be taken | 
as correct that all the actual shell making and | 
The | 
majority of the labourers, that is to say, those | 
occupied not on the machining of the shells but on | 
such work as carrying the shells from one machine | 
All this female labour had | 
to be collected and trained as the works progressed. | roof glazed on both slopes. The side walls are of 


the lower left-hand corner are the gates through 
| which the steam wagons carrying the rough shells 


from the forge enter the works. At the top left-hand 
corner are the gates through which the machined 

shells pass out of the works in railway trucks. ~ 
Between these gates, flanking the main road, are the 
offices. These offices are all on one floor. Their 
construction is interesting. The inside, outside and 


| partition walls are entirely made from moulded 
| cement slabs 2ft. square and 2}in. thick. Primarily 


intended for pavement making, they form excellent 
building material, for they become dry and hard 
very quickly. They are cemented together along 
their edges, so that the walls are everywhere only 


| 2hin. thick. In addition to the cement small steel 


U-shaped pieces are used to bind each neighbouring 
pair of slabs together. The inside and outside walls 
are stiffened at intervals of 29ft. by pillars of rein- 
forced concrete, and on the outside, facing the road, 
the wall is rough cast. 

The main factory extends for a considerable depth 
behind the offices. It may be described as consisting of 
n rows of steel columns, forming n — 1 working bays 
18ft. wide, each bay being provided with a pointed 


the workshop was set going. Some of the machines | By the principle of specialisation explained in our | galvanised iron. Three of the bays, namely, those 


arrived before the end of the year. 


Indeed, by | first article, the machine tool makers have been | numbered 20,21 and 22, are given over to a blacksmiths’ 


January 12th, that is to say, more than two months | able to supply machines which are very readily | shop, where the tools used in the machines are forged, 
‘understood and handled. 


before the factory could be said to be complete as a 






Genera/ Stores. 
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Fig. 5—-A NATIONAL PROJECTILE FACTORY—PLAN OF THE MACHINE SHOPS 


building, twelve women were started on the machining 
of shells. The number of workers was increased 
to keep pace with the growth of the factory, those 
parts not completed being meanwhile screened off 
by boarding from those which were at work. At 


first the operators worked on one shift lasting eight | 
hours. As more operators became available a second | 
and a third shift were started on April ‘12th and May | 


Ist respectively. By the latter date a third of the 
factory was in full working order. 
our visit it was rapidly approaching its full contem- 
plated staffing. In fact, it was then running from 
6.30 on Monday mornings until 10.30 on Saturday 
nights, with breaks only for meals, and was increasing 
its staff at the rate of 100 per day. 

We may well consider a little more fully what 
this remarkable history covers. The factory, not 
counting the offices, mess-room and other adjuncts, 
covers an area of several acres. The ground was 
not level to begin with, and had to be filled in 
with ashes, in places up to a depth of 4ft. Between 
two and three thousand tons of ashes were thus 
accounted for. The columns and roof _ trusses 
contain altogether about 1800 tons of steel, and 
there are about 400 tons of glass used in 
the roof. In addition there were the galvanised 
iron sheets for the sides and all the details 
of the equipment to be reckoned with. Naturally 
one of the first problems to be faced was the 
connection of the chosen site with the nearest 


® No, I. appeared July 21st. 





On the date of | 


| a month required in which to teach a future operator 
| her work, and in many instances fourteen days is 
| sufficient. The operators themselves, if properly 
| trained, make excellent instructors, and during our 
| visit we noticed many machines engaging the atten- 
| tion of two or three girls. One of these was an old 
hand, the others being pupils. 

All the workpeople have been trained by the firm 
in charge of the factory. This applies not only to 
the women but to the men in most cases. The 
| superior foremen were mostly shell machinists before 
|the war at one of the big armament works. The 
| underforemen have been drawn from many classes, 
/and have been trained for their special work since 
| the faetory was started. A few skilled blacksmiths 
| and tool fitters are employed. Such men, of course, 
| required little or no training, as they were already 
qualified. A few male tool setters are to be found in 
the works. These men have been “lent ’’ to the firm 
after having been trained, say, in a technical institu- 
tion. At the factory they are principally employed 
to train women tool setters, who when proficient will 
take over the entire work of this nature. The total 
number of men employed at present is not at all 
great. As time goes on the number will decrease, 
while the number of women will rise. It is expected 
that ultimately the number of male employees will 
fall to something less than 5 per cent. 


LAY-OUT OF THE FACTORY. 
In Fig. 5 we give a block plan of the factory. At 








and sharpened after being forged, a tool room where 
repairs and equipment for the machines are carried 
out, and a store-room whence tools, oil and other 
details required by the operators are issued. The nine- 
teenth bay is occupied by foremen’s offices. There 
are thus left n — 5 bays for the reception of machine 
tools. 

Although the blacksmiths’ shop is surrounded, as 
it were, by the rest of the machinery, no incon- 
venience is experienced. The place of steam hammers 
has been taken by electrically-driven hammers using 
compressed air as the medium instead of steam. 
The smoke from the smiths’ hearths is drawn by 
fans through overhead trunks and delivered through 
the roof. 

Looking at the bottom of the engraving where the 
incoming cart road is shown, we notice that opposite 
the four non-productive bays an annexe is provided 
for the offices of the lady superintendent, her assistants 
and so on. In line with this annexe, and situated so 
that they may readily serve all the machine bays, 
aresome rolling ways. These rolling ways are built-up 
structures of wood and greatly facilitate the passage 
of the forgings from the steam wagons to the inside 
of the works. The sketch—Fig. 6—will explain 
their construction. The galvanised iron sheeting 
which forms the side walls of the building is stopped 
short some distance above the level of the shop 
floor. The rolling way is built beneath, part inside 
and part outside. The outside edge of the rolling 
way is at such a level above the cart road surface 








68 


THE ENGINEER 





Jury 28, 1916 


— 











that when the steam wagons come alongside and 
let down their side doors the shells may be rolled 
right on to the incline, whence they travel by gravity 
down to the buffer inside the building. From the 
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Fig. 6-ARRANGEMENT OF ROLLING 


table within the wall the operators as required can 
readily carry the shells to their machines. 


MACHINE TOOL ARRANGEMENTS. 


The circulation of the work within the factory is 
in a continuous straight line. Each bay may be said 
to be self-contained. If we pass down any bay, 
starting from the rolling way end, we will find that 
on either side of the central passage way is a row of 
machines, each one of which is different and performs 
a different operation on the shell forging. A shell 
once taken from the rolling way into a particular 
bay remains in that bay and on one side of it until, 
having been passed from one operator to the next, 
it emerges at the opposite end completely machined. 
Just as a sound system of lines of communication 
is required by an army, so, too, in a modern engineer- 
ing factory efficiency requires a sound system of 
circulation for the work. Crossing of the lines of 
communication in the one case and the lines of circu- 
lation in the other cannot promote good working. 

What we may call the lines of control of the factory 
are at right angles to the lines of circulation of the 
work. It will be gathered that if we imagine a line 
drawn at any point of any bay at right angles to its 
length and passing through a certain typeof machine, 
all the machines in the other bays and lying on this 
line will be of the same type and will be performing 
the same operation. Over each such row of machines 
a separate foreman is placed, so that each foreman 
has one and only one class of machine under his 
charge. It may be remarked that certain of the 
operations are simpler and can be performed more 
quickly than others. To prevent congestion and to 
secure the maximum output, the quickest and easiest 
operations are made to set the pace. The more diffi- 
cult operations are brought into line by providing 
more than one machine for them in each bay. Thus 
walking down any bay in the direction in which the 
work travels, we may notice in places that two or 
more successive machines on either side are similar 
and are performing identical work. 

As is well known, the cutting of steel and other 
metals is greatly facilitated by causing some lubricant 
to flow constantly over the point of the cutting tool. 
In this factory the lubricant used is a soap-and-water 
compound. The provision of this cutting fluid in a 
works of the size and nature of that here being dealt 
with is no small nor insignificant matter. The 
arrangement adopted is to provide central pumping 
stations for the fluid, an overhead delivery pipe with 
branches to each machine and a trench or gulley 
leading into a main trench and well, wherein the 
used fluid is collected ready to be strained and 
returned by the pumps to the overhead delivery pipe. 

In one of the views in our Supplement the overhead 
pipe is shown at A. There is one such pipe on each 
row of columns, so that each pipe serves two rows of 
machines. The lubricant having done its work, 
drips off into the trench beneath the machine. This 
trench is of concrete. There is one such trench for 
each row of machines. At the centre of the shop, 
running at right angles to the trenches, is a main 
trench to which they all drain, for this purpose each 
half ireich being given a fall of 5in. towards the 
centre of the shop. At each end of the main trench 
there is a pumping station and a suds well, 5ft. in 
diameter by 18ft. deep. 

In ordinary practice the machines in an engineering 
workshop are fixed in position by means of bolts 
embedded in foundations of concrete. By loosening 
the nuts the machines may be removed, leaving the 
bolts projecting from the concrete foundation. It 
is not quite easy by this means to secure a satisfactory 
job. Considerable pains, for instance, have to be 
taken to ensure that the bolts shall when the concrete 
sets register accurately with the holes in the machine 
base plates. At the factory now being described, 
the machines are fixed in a way which is certainly 
unusual, and which, although it would be open to 
certain objections in a less critical time, undoubtedly 
has the merit of expediting the fixing of the machines. 
The machines are simply cemented down across the 
concrete suds trenches, no bolts whatever being used. 
The sketch—Fig. 7—will make the method quite 
clear. 

The suds trenches of two adjacent rows of machines 





are united throughout their lengths by a level layer 
of concrete. From this level layer, the columns 
supporting the roof rise up as it were. The arrange- 
ment gives the operators plenty of room to pass 
behind their machines for cleaning and adjusting 
them, and at the same time results in the columns 


being situated where they are least obstructive of | 
| machine and quite 10ft. above the operator’s head. 


room. The columns in general are supported on 
concrete foundations, 3ft. square and 3ft. deep, and 
are held thereto by means of bolts 18in. long. Certain 
of the columns are heavier than the average. For 
these the depth of the foundation blocks is increased 
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Fig. 7—ATTACHMENT OF MACHINE TOOLS TO FLOOR 


to 4ft. It will be gathered, then, that the suds trenches 
and the foundations for the columns form a continu- 
ous mass of concrete, which was laid as far as possible 
without a break. 

The floor of the factory, except at the suds trenches, 
is of wood—a point which adds not a little to the 
comfort of the workers. The ground, as we have said, 
was first levelled -with ashes. Thereafter, old railway 
sleepers were laid down at 3ft. intervals transversely 
between the columns. ‘These directly support the 
floor, which is of 2in. battens running longitudinally. 
Further to add to the workers’ comfort, the factory 
throughout is steam heated. For this purpose, steam 
pipes are carried by each row of columns at a height 
of about 10ft. above the floor level. 

The glazing of the roof has been tinted blue by 
stippling on the inside with washable distemper. This 
keeps out the direct rays of the sun, and has a very 
pleasant effect. 


DRIVING THE MACHINE TOOLS. 


The problem of how best to drive the immense 
number of machines ih use seems to us to have 
been very satisfactorily solved. Two factors had to 


is powerful enough for a greater number of machines 
at. the finishing end than at the roughing end. 
From the main shafting down the centre of the bay 
belts slope down right and left to individual counter- 
shafts attached to girders running between the 
columns. Each machine thus has a separate counter- 
shaft. It is situated slightly to the rear of the 


FINISHING OPERATIONS- 

When the shells have been completely machined, 
they have to be varnished or lacquered inside. ‘This 
work is carried out in some rooms situated at the out- 
going ends of the bays. These rooms are each spread 
over the width of two bays, and are separated off 
from the rest of the building by walls of asbestos 
board }in. thick nailed to the inside of a framework 
of wood. In each varnishing room there are several 
gas-heated drying stoves, where the shells after var- 
nishing are baked for two hours. 

Leaving the lacquering rooms, the shells are con- 
veyed to the bonding store, an adjunct to the main 


| building, which is screened and locked off therefrom. 
| The bonding store may be said to be private Govern- 
|/ment ground. Here Government officials take deli- 
|very of the shells, which are finally examined 
|and, if found satisfactory, painted externally. The 
| arrangements made for painting the shells are 
|interesting. As they come into the store they are 
| hung separately on hooks suspended from an over- 
| head runway. Thus supported, they can be readily 


examined and painted. The entire painting opera- 
tion is conducted by a few women, each of whom is 
provided with a pistol-like appliance which, served 
by one pipe carrying paint and another carrying com- 
pressed air, sprays the paint on to the shells when 
the trigger is pulled. The shells are not taken down 
from their hooks until they are dry. Thereafter they 
are tested over their coat of paint with a gauge, and 
are then ready to be stored or dispatched. 

We have said nothing regarding the manufacture 
of nose pieces for the shells, nor need we do so, 
we think, beyond remarking that, as is usual, 
they are made from bars of round steel sawn 
to length. Recently it has been proposed to 
reduce the machining required by forging the nose 
pieces roughly to shape under drop hammers. The 
objection to this course has hitherto been thought to 
lie in the difficulty of cutting into the hard scale 
which was formed on the surface of the pieces during 
the forging process. This difficulty has now been 








Fig. 8—-SITE OF THE FACTORY, SEPTEMBER 8th, 1915 


be kept prominently in mind. First, the driving 
arrangements should not materially obstruct the 
natural lighting of the factory. It is quite common 
in certain engineering workshops to find the machine 
shops in a state of semi-darkness because of the tangle 


of belts which are required to drive the machines. | 


Secondly, the drives to the machines should be well 
out of the way so as to avoid accidents. This, if 
belts are used, as is the case here, is a point of the 
greatest importance in a factory employing female 
labour. These two points have been well secured, 
and, in addition, the method adopted does not, we 
believe, result in an excessive loss of power in the 
transmission. 

The engravings in our Supplement are sufficient 
to show that the natural lighting of the factory 
is all that could be desired. In one of them 
we get a view along one of the bays at work. 
It will be seen that the machines in the bay are all 
driven from one overhead shaft, which runs down 
the centre of each bay. This shaft is carried from 
the underside of the roof trusses, which ensures 
as high a position as possible. It is driven by 
electric motors, which are supported high up in the 
roof. There are either two or three of these motors 
in each bay, each driving a portion of the line shafting, 
which serves from 12 to 20 of the machines below. At 
the roughing-out end of the shop the work done by 
the machines is of a heavier nature than at the 
finishing end of the shop, so that one electric motor 





surmounted by removing the scale in question by 
sand-blasting. This method of working, if adopted, 
will no doubt help to increase the output and economy 
of the factory. 


GENERAL MANAGEMENT. 


We have already indicated certain features in the 
working of the factory bearing on the all-important 
matter of the health and welfare of the girl workers. 
Some other facts connected with this subject may 
be stated by way of conclusion. 

The control of the girl workers, so far as what may 
best be described as domestic matters are concerned, 
is in the hands of a principal lady supervisor. 
Under this lady are three sectional lady super- 


visors, each responsible for a section of the 
works. Under each sectional supervisor are two 
assistants. In addition to these, there are one 


lady canteen supervisor and three canteen assistants. 
Three fully trained nurses have been engaged, one 
at least of whom is always on duty. These nurses 
attend to any cases of accident or sudden illness, and 
keep a watchful eye on the general health and con- 
dition of the girls. Speaking of accidents, it may be 
remarked that up to the date of our visit none 
requiring the use of a stretcher had occurred, though 
these are provided for. As for minor accidents, 
such as cut and bruised fingers, it is found that 
on the whole these ‘are more numerous than with 
men employees. This is explained quite satisfactorily 
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by the existence of a rigid rule which requires every 
mishap, however small, to be reported and attended 
to at the ambulance room, whereas with male workers 
many @ cut and so on is attended to by the workers 
themselves without a report being made, 

The hours of the factory are divided into three 
equal shifts, namely, from 6.30 a.m. to 2.30 p.m., 
from 2.30 p.m. to*10.30 p.m., and from 10.30 p.m. 
to 6.30 a.m, Half-way through each shift there is a 
break of half an hour for a meal. We were particularly 
interested in inquiring into how the efficiency of the 
night shift compares with that of the others. As 
the workers are girls, we expected to find quite a 
perceptible reduction of the output during the third 
shift. Our experience would teach us to expect it 
even with men. We were allowed to inspect signed 
statements showing typical outputs over the three 
shifts separately. On not a few of the operations the 
output during the third shift was distinctly better 
than that during the first and second. In a few cases 
it was slightly poorer. Taken on the whole, the figures 
shown us enable us to say with perfect certainty 
that the efficiency of female labour in this factory 
does not fall off during the night. 

When the works were designed and laid out 
arrangements were made for the employment of 
girls on the smaller operations only, and to the 
extent of about 10 per cent. of the total employees 
arranged for, but* before the factory started work 
the searcity of men was being so severely felt, and 
the experience proved so satisfactory elsewhere, 
that it was decided to arrange throughout the factory 
for girls to operate the shell machines, and, as stated 
above, it is expected that the proportion when the 
factory is in full working order will be 95 per cent. 
This alteration entailed considerable modifications 
to the lay-out of the factory, which had to be developed 
after the factory had started work. It was found 
necessary to build additional ambulance rooms, 
cloak-rooms and rest-rooms for the girl workers on 
a larger scale than had been allowed for on the 
assumption that men were to be the chief workers 
in the factory. A large canteen has been erected 
and arrangements have been made for cooking and 
supplying hot meals at as low a cost as practicable. 


CONCLUSION. 

Looking back on our visit and gathering up our 
general impressions, we find two facts predominate 
our recollections. One is the apparent ease and 
willingness with which the girl workers have taken 
up their new work and the efficiency with which they 
perform it. The work they have to do involves 
lifting weights up to 80 lb. or so—about the limit for 
a woman—and standing for eight hours, except for 
the meal-time break. It might well tax the strength 
of many a man. Yet they all seemed cheery and 
happy, and went about their work with a zest which 
is not always manifested among male workers. Our 
other general impression is one more difficult to 
express in suitable words. But it takes the form of a 
consciousness that behind the good work and effi- 
ciency of the girls and the factory as a whole, there is 
evident to those who can see it the dominating 
influence of a few master hands, those, namely, of 
the men—the engineers, in the very truest meaning 
of the word—who planned the construction and work- 
ing of the factory and of the machines and appliances 
with which it is equipped. This influence is none the 
less evident because it is silent. But silence on the 
subject is apt to mislead the country, and certainly 
has misled it and our Allies. It is, in our opinion, 
most desirable for all, even the enemy, to learn that 
ireat Britain is not asleep, that her engineers realise 
what is required of her and that they are straining 
every nerve to do their duty. Self-depreciation is 
largely founded on ignorance of one’s true worth and 
capabilities. From what we have seen, not only at 
the factory described in these two articles, but else- 
where, we can tell all whom it may concern that self- 
depreciation, at least in the matter of the supply of 
warlike material, is unreasonable, absurd and foolish. 
These two articles, the ‘‘ progress’ photographs on 
pages 68 and 78, and the engravings in our Supplement, 
show, we think, that when it comes to ‘‘ hustling ”’ 
the British engineer can rival the Americans, and that 
for organising ability he need fear no comparison with 
the Germans. 

A third general impression remains with us. It 
is that of unfailing courtesy and assistance from all 
the numerous officials at the factory with whom we 
had the pleasure of coming into contact during our 
visit. 








SOCIETY OF CHEMICAL INDUSTRY. 
No. I. 


THE annual general meeting of the Society of 
Chemical Industry was held at Edinburgh on July 
19th, 20th, and 21st, and followed the war lines of 
last. year’s Manchester meeting, i.e., the social side 
was suppressed in favour of the reading and discussion 
of papers relating mainly to the progress of our 
chemical industry during the war period. The 
meetings were held in the University Union buildings, 
where the reading and dining rooms were at the dis- 
posal of members, the arrangements, generally, 
being very satisfactory. The attendance of about 
150 was not large. but it must be remembered that 





most chemical manufacturers and experts have their 
time fully occupied at present. 

At the opening meeting, after an official welcome 
had been extended to the members by Lord Provost 
Sir Robert Inches, the report of the Council was read 
and adopted. This stated, inter alia, that the number 
of members on the register was now 4059, against 
4017 last year. Dr. Charles Carpenter, of the South 
Metropolitan Gas Company, was re-elected President, 
and an invitation from Birmingham to hold the next 
annual meeting in that city was accepted. An 
interesting and important feature of the meeting 
was an exhibition showing the progress of certain 
branches of chemical industry since the outbreak of 
war. The coal tar colour industry was represented 
by British Dyes, Limited, the British Alizarine 
Company, Limited, of London, the only manufacturers 
of the alizarine series of dyes in Great Britain, and 
Levinstein, Limited, of Manchester, who, in addition 
to dyes, showed a range of raw and intermediate 
products. The exhibits of glass and _ porcelain 
chemical apparatus showed what great progress has 
been made in a short time in a branch of trade in 
which we have hitherto drawn the great bulk of our 
supplies from Germany and Austria. Of course, 
there is still room for considerable improvement both 
in technique and in finish in the case of goods which 
are now on the market, but the various firms which 
have been devoting attention to this branch are cer- 
tainly to be congratulated on their: achievements. 
Exhibitors of glass apparatus were Baird and Tatlock 
(London), Limited; John Moncrieff, Limited, Perth ; 
Wood Brothers Glass Company, Limited, .Barnsley ; 
the Edinburgh and Leith Flint Glass Company ; 
James Powell and Sons, Whitefriars Glass Works, 
London ; and Chance and Hunt, Birmingham, who 
exhibited heat-resisting glass globes for high-pressure 
lamps. Porcelain laboratory ware was shown by 
Doulton and Company, London, the Worcester 
Royal Porcelain Company, Limited, and the British 
Laboratory Ware Association, Limited, London. 
The products of a few local chemical industries were 
also on view, these including alkaloids from the works 
of T. and H. Smith, Limited, Edinburgh ; the various 
products of oil shale distillation from the Broxburn 
Oil Company, Limited ; cobalt blue from Canadian 
ore by the Beaverhall Colour Company, Edinburgh ; 
and trinitro-toluene in rather alarming bulk by the 
Lothian Chemical Company, of Edinburgh. 

Dr. Carpenter, in his presidential address, discussed 
the relationship between the educational and indus- 
trial problems. There were three aspects, he said, 
which seriously concerned them—the need of recog- 
nition by the professors of learning, of the necessity 
to the country of a cultured industrialism, the accept- 
ance by industry of the faith that only through 
science could it develop and prosper, and the under- 
standing by statesmen that neglect of these principles 
would be as deadly to the nation as disregard of its 
health and morals. It had been suggested that the 
mental characteristics of our race did not fit it to 
become expert in the science of organic chemistry. 
He disagreed with that idea, and saw no reason why 
our eminence in this respect should not be equal to 
that achieved in, say, seamanship or shipbuilding. 
There were: two main difficulties to be met in trans- 
ferring laboratory work to the large scale, one being 
its economics, the other its practicability. A process 
must not only be theoretically but also industrially 
sound. After advocating that definite attention to 
costs should be given to laboratory work, he spoke 
of the increasing need of the mutual working of the 
engineer and the chemist in the development of new 
processes. Referring to the recent formation of the 
British Association of Chemical Manufacturers, he 
said that body could relieve Parliament of discussing 
various matters, and could serve the interests of the 
country in directions where the Society of Chemical 
Industry had no power. The scientific man was 
always ready to publish what the technical man would 
prefer to keep secret; the latter would generally, 
he thought, prefer individualism to socialism. Going 
on to speak of coal, the President said that our coal 
resources were the most important of our national 
assets, and yet the bulk of the country was busily 
engaged either in squandering that capital or bartering 
it away and living on the proceeds. Should the 
development and utilisation of our coal resources 
be left unrestrictedly to the individual or group of 
individuals acquiring mining rights, generating energy 
or warming their dwellings, or should such matters 
be subject to State supervision and control? With 
regard to export, he asked whether the payment of 
two or three pence per ton should be the solitary factor 
deciding whether or not the nation’s coal left its 
shores to be worked into by-products by com- 
petitors in industry. Could we not export coke 
instead of coal and so utilise the by-products at 
home? Should not the raw coal exported pay sub 
stantial duties to the State, and every user at home 
be required to satisfy the authorities before obtaining 
quantitative licences for its consumption? In con- 
clusion, he said that there should be Chairs of organic 
as well as of inorganic chemistry at all our universities, 
and that ought to be impressed upon the authorities. 
They must, however, hold their own temple to the 
science among whose votaries they claimed to number 
themselves, and chemistry was no less worthy of 
such honouring than her other sisters in the Arts and 
Sciences whose Cinderella she had been so long, 





At the clese of his address the President handed the 
Society’s Medal to Mr. C. F. Cross, of London, for 
his researches on cellulose, done largely in conjunction 
with Mr. E. J. Bevan. : 

The first paper was one by Professor Armstrong, 
F.R.S., on “‘ Fuel Economy,” a topic on which he has 
written and spoken a good deal during the last year. 
The situation, he contended, was daily becoming more 
serious and the organisation of power schemes in 
important industrial areas was probably one of the 
first subjects to be considered. At the moment 
not only was coal dear beyond all expectations and 
procurable with difficulty, but we were in face of an 
absolute shortage of liquid fuel for internal combustion 
engines. The utilisation of coal had to be considered, 
not only from the point of view of recovering a 
maximum amount of heat energy, but also from the 
far more comprehensive view that coal is to be 
regarded not merely as a source of energy, but as the 
raw material from which both liquid fuel and the 
primary materials required in the dye stuff, high 
explosive, and ammonia industries are derived. We 
had little moral right to use coal simply and directly 
as fuel; its use for this purpose was stopped in 
Germany, he understood, at an early period of the 
war. Should they not, therefore, memorialise 
Government at once to foreshadow legislation 
prohibiting the use of raw coal as a fuel at an early 
date? The funds and machinery for an inquiry into 
the economical use of coal should be provided without 
delay, and the appointment of a central National Fuel 
Board would seem to be the first step that was called 
for, and he ventured to think that no better way of 
obtaining funds could weil be suggested than a small 
tax on all coal raised in the country. Reference was 
made in the paper to the progress now being made in 
the smokeless fuel products of the coalite type, works 
having been erected near Barnsley to be run in con- 
nection with an electric works and a tar distillery. 

In the diseussion the President said that the 
references to the coalite difficulty having been 
overcome was important. Mr. Clayton (Manchester) 
thought that each city should look after its own fuel 
consumption and smoke prevention. This would be 
better than general legislation. It was no good 
trying to stop people from using raw coal as fuel. 
Another speaker said that the present high price of 
coal was leading manufacturers to economise. More 
chemists were needed in engineering and other large 
industries to control the fuel. Now that they were 
all closer together owing to the war, why should not 
half-a-dozen firms in one district share a chemist 
between them? A Glasgow speaker said that smoke- 
less fuel should be made at the electricity works and 
not at the gasworks, and spoke of what was being 
done by the Glasgow Corporation. 

The next paper was by Professor Henry Louis on 
“Waste in Coal Production.” .The author’s reason 
in bringing this subject forward on the present 
occasion was, he said, because it formed an integral 
portion of the investigation of the problem of fuel 
economy. Though these were essentially problems 
for the mining engineer, yet it was highly probable 
that the assistance of the chemist would have to be 
invoked before their complete solution was arrived at. 
Colliery consumption was about 20 million tons, or 
7 per cent. of the output. If groups of collieries 
would combine to erect central gas producer plants 
using low grade coals from which power could be 
distributed to the various pits, the saving that could 
be effected by the utilisation of the by-products and 
by the substitution of an inferior for better class coal 
would amount to a very large annual sum. Vast 
quantities of coal dust were thrown away, especially 
in South Wales, whereas they might be used for 
firing boilers. In several of the Westphalian collieries 
coal dust was readily and cheaply cleaned and graded 
by pneumatic dressing machinery, but as far as he 
knew, nothing had been done in this country in that 
direction. Underground the waste of coal might be 
put down under two heads, more or less accidental 
and more or less deliberate. Though the waste in 
undercutting was being gradually decreased by the 
use of coal cutting machines, he did not suggest that 
the indiscriminate use of coal cutting machines was in 
all cases to be recommended. The increased use of 
the long-wall method was a factor in the prevention 
of waste and the loss in working was certainly less 
than it was 50 years ago. It must be remembered 
that a colliery was not a philanthrophic institution, 
and coal pillars would not be worked at the present 
high price of timber, which was largely due to the 
neglect of afforestation. In this respect, he said, that 
it was impossible to acquit of blame some semi-public 
bodies, such as the Ecclesiastical Commissioners, who 
hold vast areas of land and who prefer to get the 
maximum immediate revenue out of their lands, say 
by letting them as grouse moors, instead of contenting 
themselves with a lower immediate return and 
planting timber. The leaving of barriers between coal 
properties was not now such a source of loss as 
formerly, owing to the growing tendency of colliery 
companies to amalgamate and for large companies 
to absorb small. Nevertheless, he thought legislation 
on the subject might not be out of place. About 
5 per cent. of the coal existing in the seam was left 
underground ; this could not, as had been stated, be 
looked upon as a reserve for future winning, but was 
irretrievably lost. In referring to the subject of 


gob fires, Professor Louis spoke of the excellent 
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work done in the research laboratory of the Doncaster 
coalowners. One of the papers issued from this 
laboratory showed that the top softs of the Barnsley 
seam, amounting to 40 per cent. of the total seam, 
was left to fall into the goaf, though the chemical 
composition and calorific value showed practically 
no difference from the Barnsley hard. Before 
concluding, Professor Louis stated that the all 
important question of safety was in no wise involved 
in any of his suggested improvements; indeed, most 
of his proposed reforms would result in increased 
safety. 





The short discussion on this paper ranged round 


MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No, IX.* 
FINISHING MACHINERY. 

THE operations known as “ finishing *’ are numerous 
and depend upon the class of material under treatment. 
Their object is to give to the cloth a more pleasing 
appearance and touch, to regain as far as possible 
the width lost during the bleaching and dyeing 
operations, and straighten the weft threads which 
become disarranged during the above operations. 


employed. The finishers’ equipment should obviously 

|include a chemical laboratory and a man with 
| sufficient knowledge to make chemical analyses of 
| all the ingredients used, allocate to them their various 
}uses, and to ascertain whether they are of the 
required degree of purity. 

After the fabrics leave the dye-house they are dried 
and delivered into a sorting room for inspection and 
grouping according to the finishing processes through 
which they have to go. To remedy irregularities in the 
width, the distortion of the weft, and to remove the 
creases, the cloth is stretched and dried on appliances 
called stentering machines. By combining these with 























Fig. 


nationalisation of mines, afforestation, and pit props, 
and Professor Louis, in reply, spoke emphatically 
against the use of reinforced concrete in place of 
wood. Concrete gave no sort of warning to the men 
before collapse, but went all at once, whereas wood 
yielded slowly. What was wanted was elasticity plus | 
rigidity. He was more hopeful of steel, which was | 
now under trial in the pits. The nationalisation of | 
mines had been suggested, but, in his opinion, this | 
would lead to wasting rather than saving money. | 
In Germany it had only been tried on the large scale | 
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7TI—STENTERING RANGE BY MATHER AXD PLATT, 


In the cheaper qualities of cloth finishing includes 
the “‘ weighting” or “‘ filling ’’ processes to produce 
a certain “‘ feel ‘‘ or touch which could not otherwise 
be obtained. Then there are the operations of 
mercerising, calendering, beetling, schreinering, 
embossing, watering, &c., all of which have served to 


raise the status of cotton goods in the markets of the | 


world. The substances used as thickenings in the 


| fillings include wheat starch, farina, rice starch, 


maize starch, sago, tapioca, dextrin or British gum, 
white dextrin, soluble starch, glucose, gum tragacanth, 








Fig. 72—GENERAL ARRANGEMENT _OF STENTERING RANGE 


in the Saarbruck district, and there wages were lower | gelatine, isinglass, &c.. For giving weight and body | 
and expenses higher than in privately owned German | to the finish or filling china clay, sulphate of barium, 
collieries. sulphate of calcium, sulphate of magnesium, and | 
| sulphate of soda are used. The substances used as | 
softeners in the filling or finish are of two varieties. 
| The first kind are oily and fatty matters, including, | 
| for instance, oleine oil, soluble oil, tallow, cocoanut | 
marine vessels. It is reported that Mr. Simon Lake | oil, palm oil, Japan wax, olive oil, spermaceti and | 
claims to have invented a boat submersible to a depth finishing pastes ; the second kind consists of deliques- 
of 300ft. He hopes that with such a vessel it might be | cent substances which owe their softening properties | 
possible to effect the salvage of the Lusitania as well as | to their power of absorbing moisture, such as chloride | 
hundreds of other ships sunk in British waters. | of magnesium, chloride of calcium, and glycerine. | 
THE American quicksilver industry has continued active For water-proofing fabrics the substances used are | 
during the first six months of 1916, and the average price | greasy matters, resin, paraffin wax, tannic acid, 
for the period has been about double the exceptionally | alum with acetate of lead, carbonate of magnesia, 
high average for the entire year 1915. Figures just com- | and rubber. For fire-proofing sulphate of ammonia, | 
ree a Pipes brews yg ere weg Anat’ that | carbonate of ammonia, borax, boric acid, phosphate 
the, otal prosucton of gujckiver in the United States of soda, phosphate of lime, phosphate of ammoniy| 
value of £365,400, or an average of nearly £18. Of this carbonate: of magnesia, tungstate of Soda, silicates 
output 14,283 flasks came from California, and the re- jand salts of titanium are the chief substances | 
mainder almost entirely from Texas and Nevada. In | <4 
1914 the output was 16,548 flasks, valued at £162,300. 








A coop deal of attention is no doubt being paid in 
America at the present time to improvements in sub- 
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| cylinders is divisible broadly into two classes. 


LIMITED 


a starching mangle the necessary weighting or 
| softening material can be applied to the cloth. For 
|some goods this process is too expensive and the 
}cloth is merely dried by means of steam-heated 
| cylinders and subsequently stretched on clip or belt 
| stretching machines, one of which we have described 

in a previous article. This arrangement, however, 
| does not give such a good result as that in which 
| the drying is performed by hot air while the fabric is 
|in a constant condition of tension. It is claimed 
‘that the effect of air drying is to give to the threads 


cr 





Swain Sc 


a rounder appearance and a more springy and 
elastic touch to the cloth than can be produced by 
drying on cylinders. 

The starching and drying by means of heated 
In 


























Fig. 73—MATHER AND PLATT’S STENTERING CLIP 


the first the cloth is passed through a bath of thin 
starch and so saturated with the stiffening material. 
In the second, called “ back starching,” the material 
is only applied to the back of the fabric. The 
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coating is generally a mixture of starch and china- | from 18 to 28 hammers or fallers and the number | After passing through the liquid in the trough the 
clay. This gives weight and body to the cloth, | of strokes per minute of each faller is about 400. | material on its way to the stenter goes between the 
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Fig. 7i—JIG  STENTERING RANGE—SIR JAMES FARMER AND SONS 





without showing on the printed surface and dulling ! 
the colours. Finally the smoothing or ironing of the 
calico is effected after damping between the bowls of 
calendering machines; many different effects can 
in this way be produced on the surface of the cloth. 
In these calenders the bowls which come in contact 
with the fabric are made alternately of metal and of 
some elastic but hard material such as compressed 
paper or cotton. The metal bowl is heated by 
means of steam or gas, and pressure is applied by 
levers and weights or hydraulically. 

Another machine employed fairly extensively in 
finishing works is the “ beetle,’ in which the cloth, | 
arranged in laps or folds, either flat or rolled on beams, ' 
is submitted to the hammering action of a number J | a 
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of stamps or fallers, There are several kinds of 
beetling machines, but that most generally used is the 
Lancashire beetle. In the latter the stamps or et EES TIES EF, 
fallers are usually made of hard wood such as beech. : 
There are about 40 of these fallers, from 7ft. 6in. to iL 
8ft. 6in. long and 4in. by 6in. section. They are a i 
lifted by means of cams on a wiper beam. Each 1s 
Lancashire beetle has two cloth beams long enough i 
to receive four widths of ordinary goods. One of these HEY, 
beams is operated upon by the fallers and is caused HA ity \ 
to revolve slowly during the operation. Simulta- iy 
neously it travels to and fro longitudinally owing to |, 
the action of the traversing motion allowing the | |! 
fallers to strike fresh places on the cloth at each | 
stroke, thus distributing the hammering action j rf 
equally over the fabrics. During the operation of ' cs | ia 
beetling the winding and unwinding of the cloth 
is effected by the beam on the other side of the ry ees of om 
machine. Usually a length of ‘about 300 yards of Simos 
cloth is wound on the beam and after the beetling 
operation has gone on for a period varying between \ 
one-half to two hours, the cloth is re-wound,so that 
the surface of the cloth which was next the beam 
or inside is brought to the outside and is in its turn Hip ie! ENcincen” eee ee 
treated to the beetling action. oe 
Another type of beetle is known as the flat beetle, Fig. DETAILS OF JIGGING MOTION 
in which a plain wooden table takes the place of the 
round beams. In this kind of machine the cloth, Pneumatic power has also been employed for actuating | bowls, which are pressed together by compound levers 





















































previously plaited in folds, is pushed by hand to and | the hammers. | and weights and the surplus moisture is squeezed out. 
fro under the fallers. A third type is a spring | After leaving the mangle the cloth passes round a set 
hammer beetle in which the hammers or fallers are STENTERING MACHINERY. _of six steam-heated drying cylinders which heat the 


made of cast iron, and are moved up and down by an Figs. 71 and 72 represent a stentering range made | liquor in the cloth, and commence the process of 
overhead crank shaft to which the hammers are | by Matherand Platt,Limited, which comprises a mangle evaporation before it enters the stenter. From the 
drying cylinders the cloth passes over a compensating 
| roller A (Fig. 72) which is so carried by counterbalance 
; | weights that it can rise or fall between two vertical 





| pillars. This puts a slight tension on the cloth, which 
| is not interfered with by slight variations in the speed 
| of passage through the apparatus. In some cases the 
|/mangle and drying cylinders are driven from the 
| stenter by means of a belt and cone pulleys. In 
|other cases the mangle and drying cylinders are 
driven by a separate electric motor or by a separate 
| engine, in which cases a cord from the compensating 
|roller actuates the speed regulating switch of the 
| motor, or the steam supply valve of the engine, and 
| so regulates the speed. Leaving the compensating 

mechanism, the cloth then passes under a stillage and 
| up to the point B, at which it enters the clips of the 
| stenter. The travelling bands of clips then .auto- 
| matically take hold of the selvedges of the cloth, and 
as they travel along the grooved races in the rails of 
the machine they gradually stretch the cloth to its 
full width again, and then run in parallel lines, 
| keeping the fabric taut, and with its weft threads 
| pulled straight the cloth is dried by the action of hot 
| air which is supplied by a powerful fan delivering some 
20,000 to 25,000 cubic feet per minute. The air is 
warmed by passing it through a multitubular heater, 
which is sometimes placed in the cellar below the 
stentering machine. On issuing from the heater the 
air is delivered into large sheet-iron trunks below and 
| above the cloth, from which it issues from mouthpieces 
| against the surface. The mouthpieces are adjustable 
| to blow in any required direction and each has its 
| own regulating damper. 


attached flexibly by means of plate springs. Beetling , with two bowls with a trough containing the starch | In Fig. 73 we illustrate a clip for stentering frames 
machines constructed on this principle usually have jor softening material to be applied to the cloth. | made by Mather and Platt, Limited, In the left- 




















Fig. 740—GENERAL VIEW OF JIG-STENTER 
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hand view the clip is shown in the position in which 
the cloth is first fed into it. The hinged tongue A 
has fallen, but the chisel-shaped gripping edge cannot 
yet come in contact with the cloth, as the two feeler 
rollers or wheels B rest on the cloth and keep the 
edge of the tongue clear. As the chains of clips 
travel along the diverging rails the cloth is drawn out 























production and reducing the consumption of steam 


the room outside the stenter enclosure at C (Fig. 72) 
and partly from the enclosure at D, each of the openings 
being controlled by means of a damper. As the air 
in the chamber at the delivery end from which it is 
taken is at a high temperature and low in humidity 
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Fig. T7—WIDENING 


of the clips at both sides until the selvedge passes 
from under the rollers, which then fall into slots in 
the clip plate, and the edge of the tongue seizes the 
selvedge, and the greater the tendency to pull out 
becomes the more securely do the clips hold the 
material. Apart from their use in connection with 
the mercerising process, stentering machines are also 
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Fig. 73—WEFT STRAIGHTENING MECHANISM 


employed to rectify any distortion of the weft threads 
which has come about during the bleaching opera- 
tions, leaving one selvedge in advance of the other. 
The stentering machine is usually enclosed in a 
wooden chamber with windows along the sides. By 


enclosing it in this manner the hot air is retained and 
circulated over and over again, thus increasing the 





| 1 
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MOTION 


its use in conjunction, with the fresh air supply gives 
considerable economy in working. The enclosure is 
divided transversely near the middle of its length to 
prevent the moisture given off at the entering end 
from mixing with the drier air at the delivering end. 
In order to get rid of the moist air at the entering end 
of the enclosure an outlet E is provided through 
which it can be expelled. 

| At the delivering end of the stentering machine 
| above described is a differential weft straightening 
| arrangement which may be actuated either by hand 
or power. After being released from the stenter clips 
| at F the cloth passes over a single drying cylinder to 
finish the drying of the selvedges and is then plaited 
| down or rolled into batches as required. The makers 
| claim that the production from a range such as that 
| described with a stenter 90ft. long is about 100 yards 

of satteen cloth per minute. 

Most of the stentering ranges in modern print works 
are now built for jigging as well as for plain finishing. 
The object of the jig motion is to give to the chain 

|races an alternate to and fro motion at regular 
|intervals in such a manner that one chain frame 





| 


for heating. The air for the fan is taken partly from | 


| 
| spur and pinion another horizontal shaft fixed to the 


chain rail support and having a reciprocating motion 
in the horizontal plane on a swivelling centre. The 
spur wheel which is driven is mounted on a universal 
coupling to allow the shaft to swivel. On each:side 
of the centre of the shaft are fixings which can slide 
in and out and carry the vertical shafts which pass 
through the chain rails. ‘The vertical shafts are 
provided with a bevel wheel which gears with a 
similar bevel on-the fixing on the horizontal shaft. 
The rail as it travels to and fro gives a motion of 
translation to the bevel wheels, which if allowed would 
cause the vertical shaft to turn at uneven speeds, 
causing the clip chains to jerk and injuriously affect 
the cloth. To avoid this the part on which the bevel 
| is fixed travels with the chain and the bevel receives 
its motion from the shaft by means of a universal 
coupling. 

The jigging motion is imparted to the rails by 
means of two eccentric rocking shafts—Fig. 75— 
the strokes of which can be lengthened or shortened 
/as required. The widening motion—Fig. 77—is 
obtained by the chain races being attached to right 
and left-hand screwed shafts which are secured to the 
swivelling rails. These screwed shafts are operated 
| by another longitudinal shaft, which extends the 
whole length of the machine, by means of worm and 
worm wheels. The longitudinal shaft is a.ranged 
to be operated by hand for small adjustments and by 
| power for the larger adjustments, such as are required 
|in changing from 40in. to 60in. cloth; the power 
being transmitted by bevels and chain gearing from 
|the main driving shaft. 

The weft straightener mechanism—Fig. 78—is on the 

vertical shaft on which are the bevel wheel gears and is 

| designed to speed up or retard one of the chains 
| when one selvedge is to be brought in advance of the 
| other. This is effected by means of the differential 
gearing and the brake pulleys E, F. The bevel is 
keyed on the shaft N on which is fixed a worm wheel 
N'. This engages by means of the worm M with two 
mitre wheels L, K ; the worm and mitres being on the 
outside casing A on which the chain sprocket wheel 
is secured. When the weft straightener is not in 
operation the whole casing turns round and con- 
sequently the sprocket wheel and bevel shaft revolve 
at the same speed. If, however, the pulley E is 
prevented from revolving the sun wheel J is held 
and a motion given to H which causes the speed of 
the casing and sprocket wheel to be slowed down or 
accelerated as desired. 

In the stentering machine made by Farmer’sa simple, 
ingenious, and effective method of gripping the cloth 
as it passes through the stretching process is employed. 
This is illustrated in Fig. 79. The clips are made of 
malleable iron links arranged to work in a horizontal 
plane. A brass plate provided with slots is riveted 
to the body of each link of the chain, and forms the 
lower or fixed jaw of the clip. Another brass plate is 
pivoted from a pair of arms attached to the links 
and projecting above the lower jaw. This brass 
plate or jaw when resting on the lower jaw at a certain 
angle forms a powerful grip, the tightness of which 
increases with the pull on the cloth. The action of 
the movable jaw is such that when it is open inwards 

















moves forward at the same time that the opposite 
one moves backwards, thus imparting to the cloth 
a jigging action. This motion imparts to the goods 
treated an elastic finish and involves the employment 
of clever mechanical devices. 

Fig. 74 represents a complete jig stentering range for 
starching and finishing cloth made by Sir James 
Farmer and Sons, Limited. It has a capacity of 
70 to 100 yards per minute, according to the weight of 
cloth treated. The stenter proper is shown in 
Fig. 76. It consists of rails on which the chains of 
clips run, the rails having a lateral motion to regulate 
the width and a to-and-fro motion to give the jigging 
effect. The chains are driven by vertical shafts, on one 
of which is the weft straightening mechanism—Fig. 78. 
The verticalshafts—Fig. 76-——are driven by bevel wheels 
and horizontal shafts from the machine’s own engine 
or motor, the jigging motion being separately operated. 
When steam engines are employed for this purpose 
they are usually of the three-cylinder horizontal type 
to obtain steady turning at low speeds. 

The most interesting parts of the mechanism are 
the means of driving the vertical shafts. These 
consist of a fixed horizontal shaft which drives by 





Fig. 79—FARMER’S STENTER CLIP 


| there is ample space for the entrance of the cloth, and 
| when it is released it is prevented by means of a pair 
|of feelers from gripping the cloth. These feelers 
correspond with the slots in the lower jaw, but cannot 
| penetrate them as long as these are covered with the 
|cloth. But as soon as the edge of the fabric has 
released itself from under the feelers, which it is 
caused to do by the divergence of the stenter rails, 
the latter drop into the slots and allow the jaw of 
the clip to fall and grip the selvedge. The object of 
the feelers is to cause the clips to hold the material 
at a uniform distance from its edge without curling 
the selvedges. The clips are opened automatically 
at the entering end of the stenter to allow the cloth 
to enter between the jaws and as soon as the clips are 
released the self-feeding action commences. As the 
cloth leaves the machine it is released by the clips 
being opened automatically. In Fig. 79 a clip is 
first shown open. The cloth then enters freely right 
up to the back of the clip. In the next view the 
fingers are shown released and resting on the cloth, 
whilst in the third view the cloth has been pulled out 
till nothing but the selvedge remains in. The feelers 
have dropped and the jaw is holding the cloth, 
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MEMORIAL TO SIR WILLIAM WHITE. 





On Wednesday afternoon last, at the Institution of 
Civil Engineers, Admiral Sir Reginald Custance formally 
presented to the Council of the institution the medallion 
portrait of the late Sir William White, which has been 
provided out of the fund collected from all parts of the 
world to commemorate the work of the late Naval Con- 
structor. The medallion has been executed by Mr. A. 
Walker, and represents Sir William in a sitting posture. 
The topmast and funnel of a battleship are seen in the back- 
ground. “ Build Staunch and True,” is an inscription 
above the portrait, while on a panel beneath the portrait 
is the following :—‘' Sir William Henry White, K.C.B., 
LL.D., D.Se., F.R.S., President 1903-4, Director of Naval 
Construction 1885-1902. A tribute from the shipbuilders 
and engineers of many nations.’’ Lord Brassey performed 
the unveiling ceremony in the presence of Lady White 
and others, and paid an eloquent testimony to the work 
and life of Sir William. He made special allusion to the 
services rendered by him in connection with the estab- 
lishment of the constructors of the Navy as a Royal Corps. 
Lord Brassey said that in former days the constructors 
did not hold a position at all commensurate with their 
heavy responsibilities and distinguished attainments. 
He framed a scheme for the constitution of that Royal 
Corps of Naval Constructors which we have to-day, and 
in Admiral Sir Houston Stewart, then Controller, he found 
a sympathetic coadjutor. As a result we had to-day a 
powertul, efficient, and properly organised branch of the 
naval service. At the head was the Director of Naval 
Construction, Mr. Tennyson d’Eyncourt, and Sir James 
Marshall, director of dockyards, and there was a senior 
staff at the Admiralty responsible for designs. At the 
dockyards there are the chief constructors and assistant 
constructors of the first and second class. Lord Brassey 
closed his short address with a touching personal note. 
He said that those who had the privilege of personal know- 
ledge and intimacy would cherish as long as they lived the 
memory of a kindly and God-fearing man. He said Sir 
William White was for him one of the most honoured 
and beloved of those whom in the course of a long life 
he had been allowed to call his friends. 

Sir John Wolfe Barry, who also spoke, paid a special 
tribute to the work of Sir William White in connection 
with the development of scientific knowledge and assis- 
tance of the young. The portrait was accepted on behalf 
of the Council **‘ with the greatest gratitude and regard,” 
in a few kindly references by the President. 








ROYAL AIRCRAFT FACTORY COMMITTEE'S 
REPORT. 

On Wednesday evening the report of the Committee 
was issued on the administration of the Royal Aircraft 
Factory at Farnborough. This Committee, of which 
Sir Richard Burbidge, managing director of Harrods 
Limited, was chairman, was appointed ‘to inquire and 
report whether, within the resources placed by the War- 
oftice at the disposal of the Royal Aircraft Factory, and 
the limits imposed by War-office orders, the organisation 
and management of the factory are efficient, and to give 
the Army Council the benefit of its suggestions on any 
points of the interior administration of the factory which 
seem to it capable of improvement.” 

The factory is intended, as is well known, to fulfil the 
functions largely of an experimental laboratory, working 
generally with full scale models. But that its operations 
are not confined to this class of work may be judged from 
the following list of its activities. Its functions, to quote 
from the report, include the original designing of aero- 
planes and engines, improvement of existing designs, 
manufacture of experimental aeroplanes, engines and their 
parts, and aeronautical devices; study of and experi- 
mental work in all material used in an aeroplane ; prepa- 
ration of drawings and specifications for contractors, and, 
in certain cases, supervision of manufacture ; repair of 
aeroplanes and engines, and provision of aeroplane and 
engine spare parts for maintenance ; production of aero- 
planes in limited quantity ; and emergency work of all 
kinds to assist contractors or to make good the failure of 
contractors. It appears that since the war began the only 
manufacturing work undertaken has been the production 
of about fifty non-experimental machines, together with 
that of numerous spare parts, to meet urgent demands. 

As regards the designing of a new type of aeroplane, 
the report gives an interesting insight into the method 
pursued. ‘The preparation of a complete design of a 
new aeroplane,” says the Committee, ‘‘ occupies from six 
to nine months before any practical building in quantities 
can commence. During this period it is understood that 
the full size experimental machines are being produced 
in the shops concurrently with the preparation of the 
working drawings. It does not infrequently happen that 
the exigencies of war pressure have made it necessary to 
place orders with the trade for complete machines before 
the governing designs are completed in all particulars. It 
is almost inevitable that up to the time the design is 
actually finished and proved by the experimental machine 
alterations in dimensions of parts will be liable to occur. 
When orders have been placed with the trade before such 
&@ condition of affairs has been arrived at, contractors 
must be called upon to alter, it may even be to scrap and 
reproduce parts affected. Payment was made in compen- 
sation for such variation. The whole administrative 
system appears to us to be extremely elaborate, both as 
regards the records of all particulars of matérial used in 
the manufacture of each part of an aeroplane or engine, 
and also as regards the course through which the compo- 
nents pass in the various stages from the raw material to 
the finished article. During the course of the inquiries it 
was brought somewhat prominently to notice that a con- 
siderable amount of criticism adverse to the Royal Air- 
craft Factory administration has been voiced by the Press, 
and apparently also by the aeronautical trade generally. 
It is possible that it may be due to the occurrence of very 
numerous alterations made after the issue of manufac- 
turing drawings not the fault of the Royal Aircraft Fac- 
tory, and also to absolute errors in drawings, the fault of 
which must wholly rest with the Royal Aircraft Factory.” 





The Committee’s conclusions may be summarised as 
follows :—The existence of an experimental establishment 
such as the Factory is desirable. The efficiency of the 
Factory could be enhanced by re-organisation upon a 
more commercial and engineering basis, and by drawing a 
sharp line between experimental work and commercial 
production, The trade feeling against the Factory is 
detrimental to ali concerned, and should be overcome. If, 
as is alleged in some quarters, British aviators have 
suffered from the slowness of their machines, as compared 
with those of the enemy, some lack of foresight on the 
part either of the War-office or the Factory is indicated. 
The Factory has received ample financial assistance 
during the past two years to conduci experimental work 
expeditiously and efficiently. The degree to which the 
Admiralty has taken advantage of the data accumulated 
by the Factory is unknown. Several of the leading per- 
manent officials at the Factory are, in the Committee’s 
opinion, underpaid, but since the war broke out the unfor- 
tunate result of this fact has been counteracted by the 
practically voluntary assistance afforded the Factory by 
numerous gentlemen of high ability. The central 
office, stores, and other non-productive departments seem 
to be over-staffed, while not enough material is carried in 
stock. Sir David Henderson’s proposal to bring the 
designs portion of the Factory to London and there merge 
it in the Department of Aircraft Equipment would, the 
Committee holds, be disastrous. 

The Committee suggests that in future the Factory 
should be controlled by a Board of Management, consist- 
ing of a chairman, a superintendent of designs, a super- 
intendent of manufacture, and a military adviser. A 
civilian controller of Aircraft Supplies, with his head- 
quarters in London, should be appointed to act as inter- 
mediary between the Factory and aeronautical contractors. 

Accompanying the report is another by the Air Board, 
containing comments on the Committee’s report. This 
second report bears Lord Curzon’s signature. In the 
main its criticism of the report is adverse and it seeks to 
set up a defence against several of the faults found by the 
Committee in the management of the Factory. é 








COAL TRIMMERS’ AGREEMENT. 





As the result of the visit of Professor J. M. Irvine, 
K.C., to South Wales, and the holding of conferences of 
all parties interested in coal-trimming, an agreement has 
been arrived at for the period of the war, and has been 
sanctioned by Sir G. K. Askwith, the Chief Industrial 
Commissioner. It has been decided to form a South 
Wales Central Trimming Board, consisting of nine 
representatives of Cardiff, Penarth, and Barry, and six 
from each of the ports of Newport, Port Talbot and 
Swansea, shipowners, coalowners, and the workmen 
having equal representation. There are also to be Local 
Trimming Boards at the various ports, and in the event 
of disputes arising and the local ‘trimming Board failing 
to agree on a decision, an appeal shall be to the South 
Wales Central Trimming Board, whose decision shall be 
final. The existing tariffs at the various ports are to 
form the basis of the trimming rates, but for the period 
of the war there is to be a war bonus of 37} per cent. on 
those rates. The agreement provides for vessels on 
which an abnormal amount of work is entailed. The 
trimming rates as set forth apply to all vessels irrespective 
of flag, and operate in respect of vessels whose trimming 
completed on and after Monday last. One provision of 
the agreement is that for the period of the war all workmen 
employed in coal-trimming at the several South Wales 
ports shall be required to become members of one or other 
of the recognised trade unions. 








ELECTRIC VEHICLES. 


CONSIDERABLE progress has been made during the past 
two years by the Electric Vehicle Committee of the 
Incorporated Municipal Electrical Association, in the 
matter of organising facilities for road transport by means 
of electric-battery vehicles. The Committee includes 
representatives of the parent association, the Commercial 
Motor Users’ Association, the Royal Automobile Club, the 
Society of Motor Manufacturers‘and Traders, the Provincial 
Electric Supply Companies, the Electrical Contractors’ 
Association, the British Electrical and Allied Manufacturers 
Association, the Incorporated Association of Electric 
Power Companies, the Institution of Municipal and County 
Engineers, and of the Tramways and Light Railways 
Association. The Chairman of the Committee is Mr. R. H. 
Chattock, City Electrical Engineer of Birmingham. The 
Hon. Secretary is Mr. F. Ayton, Chief Engineer and 
Manager of the Ipswich Corporation Electric Supply and 
Tramways Departments. In a notice just issued the 
Committee points out that the electric vehicle has its 
own special field in goods delivery work in urban and 
suburban areas, and that the excellent results that have, 
so far, resulted from its use by some of the largest and 
most up-to-date business firms would seem to indicate quite 
a considerable field for its extended employment in the 
future, not only for the delivery of merchandise but also 
for passenger-carrying work in and about towns and 
cities. The economy in operating cost and the simplicity 
of the mechanism are, of course, the main features of 
this class of vehicle, and while these advantages 
were manifest in the period before the war, the present 
scarcity of horses, the high prices of fodder and the 
rising cost of petrol, very greatly enhance the merit 
of economy possessed by “ the electric.” 








In the discussion at the recent meeting of the Society 
of Chemical Research on economy in fuel, the President, 
Dr. Charles Carpenter, said that as much coal was used or 
wasted in getting coal as was used on the railways of the 
United Kingdom. In reply to the suggestion that rail- 
ways and mines should be nationalised, Professor Louis, 
of Newcastle, said that he knew of no more certain way 
of guaranteeing waste. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





DRAUGHTSMEN AND THEIR EMPLOYERS. 


4 Sir,— Allow me a little space in your valuable paper to bring 
to the notice of your readers a matter which must be of great 
and vital importance to a great many of them. I am referring 
to the position of draughtsmen and other technical staff men 
held in this country in comparison to other skilled technical 
workers, workmen and their employers generally. The war, 
with its subsequent restrictions to labour, has intensified the 
disabilities under which these men work greatly, and it is not too 
much to say, and which fact any study of recent Acts will prove, 
that nearly all recent Acts passed under the Defence of the 
Realm or the Munitions Acts have been a very one-sided affair, 
giving every facility to the manufacturer or employer of labour 
to make a good thing out of this war by increased trade, cutting 
down of expenses, wages, or by making the staff at least work 
very much increased overtime without paying for such services, 
supposed to be given by the staff for patriotic reasons, but in 
reality to fill the employer’s pocket as a direct consequence. 
The cutting down of Whitsun and August holidays will have the 
same effect. A good many firms will simply pay their staffs the 
ordinary weekly wage on Saturday, which in most cases would 
have been paid in any case at the commencement of the holidays. 
Paid holidays have always been looked upon by the technical 
staff as part of their yearly salary, and many firms make t a 
rule that they allow a certain number of days per year as com- 
prising the annual total holidays of draughtsmen and other 
members of the technical stafi. These holidays now being 
curtailed in nearly every works, this means virtually the cutting 
down of one’s salary. ‘Then there are the restrictions at present 
prevailing about employment and the change of same. The 
employers are practically, if not by Act, able to discharge any 
men they want to do without. Reasons can generally be found 
and are found. Whereas if a draughtsman wants a change to 
better himself, or for other reasons, he is generally refused a 
release, and no other firm dare take such a man, should he elect 
to leave. The disadvantage is here, too, with the employee. 
These one-sided rules have been intensified through recent war 
Acts, but even before this war have existed to a certain extent, 
especially as practised by certain unscrupulous firms. There are, 
of course, firms who treat their staffs fairly in these matters, and 
here due respect to them; but the fact is that they are asmall 
munority. 

To remedy these wrongs and get the profession better ackndw- 
ledged, raise the standard of same and get employers, the Govern- 
ment and others, to see the fairness of their claims, A single 
individual can do nothing, and only by combining in some sort 
of an association—like the employers have, their Employers’ 
Federation—can draughtsmen ever hope to get things remedied. 
An association with these aims in view—not a trade union—does 
already exist in this country by the name of “ Association of 
Engineering and Shipbuilding Draughtsmen,”’ with branches in 
Newcastle, the Mersey and Clyde districts. Members are 
wanted, and more members are wanted, to make the associa- 
tion a representative one. The posts held by the executive are 
all honorary, so that nobody is paid for his services and has an 
axe to grind in consequence. Its aims are not anti-commercial, 
as trade unions generally are, and not antagonistic to employers 
as a class, but aims at more equal and higher conditions for 
the brain of every engineering works. 

July 25th. Court. 


NEGLECT OF SCIENCE. 


Sim,—At the last meeting of the Committee on the Neglect of 
Science it was decided to collect well-authenticated cases in 
which the neglect of science by officials, firms or individuals had 
caused loss or damage to the nation, firms or persons. If you 
and your readers can assist in this matter it will be much 
appreciated. Precise information is required, as it is desired to 
quote ‘“‘chapter and verse” in each case. This naturally 
makes it difficult to obtain the required information, but it will 
readily be seen that without such full particulars the examples 
would be of little value. 

ALFRED 8. E. ACKERMANN, 


London, ~—_ 20th. Hon. Treasurer. 








5000-TON SUBMARINE CRUISERS. 
(From “ The Times” Special Correspondent.) 
AMSTERDAM, July 23rd. 


Tue Frankfurter Zeitung quotes the following from an article 
in the weekly technical paper Prometheus on new submarines and 
diving cruisers :— 

Reports have been lately ever more persistent that the two 
foremost naval Powers have begun building regular submarine 
cruisers. These vessels are of 5000 tons gross, are 400ft. long, and 
are as strongly protected and armed as medium-sized protected 
cruisers. They have engines of 18,000 horse-power, developing 
a speed above water of 26 and under water of 16 knots. Their 
effective radius is from 18,000 to 20,000 nautical miles, and they 
are capable of travelling from the Baltic to Japan without 
replenishing their fuel. They carry 30 torpedo tubes and two 
reserve torpedces for each tube (90 torpedoes in all), and several 
light and medium quick-firers for defence against aireraft. 

The journal says :—‘‘ The most terrible weapon, however, 
which the submarine cruiser will have, in addition to the torpedoes, 
is the apparatus already introduced with such great success in 
submarines for laying submerged contact mines, of which each 
of these strange vessels will carry from 125 to 150.” 








EDUCATIONAL INTELLIGENCE. 


Tue Executive Committee of the City and Guilds of London 
Institute has appointed Mr. W. Eccles, D.Sc., A.R.C.S., M.LE.E., 
to the Professorship of Electrical Engineering and Applied 
Physics at the Institute’s Technical College, Finsbury, rendered 
vacant by the recent death of the late Professor Silvanus P. 
Thompson, F.R.S. Mr. Eccles is at present University Reader 
of Graphics at University College. 











A Goop Usr ror Oxtp Tractine CLotuH.—One of the minor 
directions in which mechariical engineers can help the war is 
by collecting all their old cloth tracings or unused tracing cloth 
and sending it to Lieut. R. D. T. Jones, R.E., Ministry of Muni- 
tions, Storey’s-gate, Westminster. The cloth when boiled, 
washed and sterilised makes excellent bandages, pillow cases, 
&c., for the wounded—things that are still badly needed. Engi- 
neers need have no fear that their designs will be copied, because 
all the tracings are handed to a responsible person to be treated. 
Many firms have already helped in this way, and we trust that 
many more will do so. There are few works that do not destroy 
dozens of yards of tracing linen a year, and now that this 
excellent use for the waste material is pointed out to them we feel 
sure they will resvond to Lieut. Jones’s request. 
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MINE LAYING SUBMARINE C 5 


THE GERMAN SUBMARINES C5 AND 
DEUTSCHLAND. 


THE 
now lying off the Temple Pier, within a few hundred yards 
of this office. Outwardly she closely resembles other 
submarines, although her bow is not of the characteristic 
German shape. She carries no torpedo armament, for 
she was intended solely for the purpose of laying mines. 
To this end she is provided with six wells or tubes piercing 
her hull in a row in front of her conning tower. These 
tubes each contained two globular mines with the 
necessary anchoring gear. In our engravings the mines 
shown are mounted on deck for exhibition purposes. The 
mines themselves are of a familiar pattern, consisting of 
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COMMERCIAL SUBMARINE DEUTSCHLAND 


that a mine after being launched shall not cn ascending 
strike the submarine itself. 

The submarine has a length of about I10ft. and a 
maximum diameter of some l0ft. Her surface displace- 
ment is stated to be 190 tons, and her submerged 
displacement 210 tons. It will be seen, therefore, that 
her size is almost identical with that of the very earliest 
British A class of submarine. Her crew consisted of 
one officer and 17 men. She was driven by two-cylinder 
Diesel engines, and had a surface speed of roughly six knots. 
The usual electric motors and batteries were provided for 
under-water propulsion. She was fitted with wireless 
telegraphic apparatus, and, we understand, with a 
gyroscopic compass. 

The submarine was captured by a British destroyer off 














THE GERMAN SUBMARINE C5 


an egg-like body containing something like 280 lb. of 
explosive and an anchoring weight with four attached | 
arms. When the mine strikes the bottom the four arms | 
are released to spread out star-wise and help in the 
anchoring of the weight. The globular part is connected 
with the weight by a wire rope wound inside the latter. 
The globular part is bouyant, and on the action of a 
hydrostatic valve is released from the weight and allowed 
to ascend until checked by the rope. An automatic 
arrangement is provided whereby the checking action of 
the rope shall take effect when the mine has risen to a 
predetermined distance beneath the surface of the water. 

The mines are released from the tubes in the submarine 
by a control operated from the conning tower. The 
tubes are not vertical, but slope backwards at an angle of 
some 70deg. This is presumably so because it is essential 





the East Coast last April. Before the crew surrendered, 
arrangements were made for her destruction, but the 
plans miscarried and she was recovered with her twelve 
mines. Certain internal damage was caused by the crew’s 
efforts to destroy her, and as a result her interior is now 
stripped of its former equipment. She is believed to have 
been stationed at Zeebrugge and to have made some 
twenty journeys before being caught. It is announced 
that she will not be used against the enemy for fear of our 
own people mistaking her identity. 

In one of our engravings we give a view of the German 
‘* Merchantile’’ submarine, Deutschland, on her arrival 
at Baltimore on July 10th. Sufficient has already been 
heard of this vessel, for her passage from Bremen across the 
Atlantic has been well exploited for considerably more 
than it is worth by sympathisers with the German cause 


living in America. We need only say that according to 
a high British Admiralty official her cargo amounted to 
375 tons and not 1000 tons as has been stated broadcast. 
The vessel's sister ship, the Bremen, is reported to be 
overdue at her American destination, and her absence 
seems to be causing considerable anxiety. Is it too much 





SUBMARINE MINE 


to hope that one day she will visit the Temple Pier and 
| give us an opportunity of studying her construction at 
first hand ? 








THE West Coast Postal Express leaves Euston every 
|evening, Sundays included, at 8.30. It is composed 
entirely of postal vehicles,except that on Sunday nights 
it conveys a sleeping car and an ordinary coach for Stran- 
raer in connection with the Larne-Stranraer mail boat. 
On Saturdays the 8 p.m. from Euston to Aberdeen 
does not run, the only train before midnight being the 
8.50 p.m. The London and North-Western Company 
has now obtained the consent of the postal authorities 
to attach some coaches on Saturday nights to the postal 
train so as to compensate for the 8 p.m. not running, 
and to allow for the 8 p.m. to be run mainly for Edin- 
burgh and Glasgow. 
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NEW DEVELOPMENTS IN SWITCHGEAR 
CONTROL. 
By A. G. COLLIS. 
No. IL* 
SPECIAL WATTMETER RELAYS. 


On Niagara Falls electric supply a large number of tests 
were made upon various forms of relays. The watt- 
meter design of relays was found unsatisfactory on the 
grounds of pressure drop. An attempt was made to inter- 
pose @ special transformer designed to hold up the volts 
between the wattmeter shunt coil and the circuit. This 
transformer was provided with a secondary coil wound 
over an iron core, the cross section of which was very 
small where it passed through the secondary coil, which was 
designed to have a large magnetic leakage. The maximum 
voltage sustaining effect that could be obtained by this 
means was a decrease of secondary voltage proportional 
to half the rate of the primary decrease in voltage until 
one-third of normal voltage was reached, below which the 
secondary voltage decreased approximately at the same 
rate as the primary—thus little useful effect was obtained 
in improving the operation at low voltage. 

H. G. Stott, in his paper before the A.I.E.E., July Ist, 
1903, states that—‘* Reverse relays at the receiving end of 
the feeders operate satisfactorily, providing the fault is 
not severe enough to drop the potential. If the fault 
amounts to a short-circuit, the potential coil of the watt- 
meter relay will not receive enough current to enable the 
relay to operate.” Mr. Frank Conrad therefore developed 
an improvement on this design by means of which the 
relay became operative on zero volts or on zero power 
factor. This design consisted of a polyphase wattmeter 
movement, with coils arranged so as to produce torques 


proportional to the current and the voltage ; these torques 
being opposed by a torque proportional to the watts, thus 
differing considerably from the differential relay. 
Fig. 9 shows the general principles of this relay. The 
current path due to current alone is shown in diagram A. 
j 
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feeders the supply to the sub-station can be maintained | 
vid the emergency feeder on either side of it. Duplicate 
feeders in this case are not provided. Save in the case of a 
fault on the emergency feeder, the isolation of a section 
is a comparatively easy problem. In some instances it 
is desired to control the sub-station feeder switches from 
the main stations by switching on or off any section 
required particularly, as when the sub-stations are situated 
at great distances and where attendance is not available. 

There are at present in use methods of protection in- 
vented or improved by Mr. E. B. Wednore and Mr. H. W. 
Clothier and others, for isolating faults on any section of 
supply without disturbing neighbouring feeders, and their 
excellence is well known. It is intended to describe a 
proposed system which suggests other useful applications 
in many directions. Owing to the European crisis, tests 
have not been made as in the case of the combination 
relay, but it is hoped that opportunities will soon present 
eran to develop this gear to a satisfactory con- 
clusion. 


SPECIAL PROTECTIVE GEAR. 


Protective gear by using superimposed current was 
developed considerably by Lucian Neu, of Lille-Nord, who 
employed an auxiliary source of high-frequency alternating 
currents which have the property of passing with difficulty 
through very inductive circuits, but on the contrary of 
easily passing through circuits of a certain capacity. 
Relays subjected to this source of alternating currents 
were placed in shunt to the line protected, condensers 
being interposed between the line and a suitable conductor 
or earth. 

Fig. 11 illustrates the general principles of this protective 
gear. A and B represent two ends of a conductor, at 
which points there are automatic switches. When the 
circuit is interrupted between these points these switches 
are automatically opened. At either side of A and B 
there is an induction coil which has no sensible action 
upon alternating current at low frequency, but which 
will constitute an insurmountable obstacle to a current 
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Fig. 9-THE CONRAD ARRANGEMENT 


The current path due to voltage alone is shown in 
diagram B. There is sufficient torque developed in this 
section to give deflection at full voltage, with a quarter 
of that due to full current alone. The current paths which 
develop torque proportional to the watts will be apparent 
if the coil C is considered as open circuited, the remaining 
connections being theoretically the same as in wattmeters. 
The current coil D is arranged in three sections in order. to 
obtain various tripping values. With both current and 
voltage applied the operation of the relay for various 
settings is indicated in the table blow, the voltage being 
normal at unity power factor. The reverse values are less 
than the overload values varying from one-third to one- 
eighth of the latter. At normal volts the relay does not 
trip, but should a short-circuit on the bus-bars occur, 
the volts drop allows the relay to trip. From tests the 
relay appeared to trip at approximately half the values 
at zero volts of those set at normal volts. 


Setting Amperes, Amperes, 
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FEEDER PROTECTION. 

In connection with sub-stations some protection is 
needed to prevent the flow of reverse current into a 
section on which there is a fault. Fig. 10 illustrates two 
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parallel feeders diverting radially from a source of supply. 
Should a fault occur, say, at A, current can flow into it 
vid B, and vid C and D, hence it has been the practice to 
instal] reverse relays or their equivalent to open the circuit 
at D and E. 

The introduction of an interconnected supply through 
parallel and ring main feeders has presented problems in 
isolation which cannot be met by this form of protection, 
Inasmuch as any faulty section should be isolated without 
disturbing the healthy feeders connected with it. This 
situation has been met in some instances by supplying 
current through radial feeders, having short connected 
links between adjacent sub-stations, such links being used 
as emergency feeders. Should a fault occur on any radial 





* No. I. appeared July 2ist. 





of high frequency. In the vicinity of A a high-frequency 
current is sent into the conductor connecting A and B, 
directly with the intervention of condensers, the return 
of this current taking place through earth or another wire. 
At A or B there is situated a condenser D! and D of large 
capacity, which is coupled together with the relay between 
the line to be protected and earth or return path. These 
relays are established to come into action when deprived 
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Fig. 11 


of high-frequency currents, or when decreasing. Thus, as 
long as the line is intact the relays are inactive. 

There are many obvious objections to this particular 
form of protection under ordinary commercial practice, 
but its application admits of considerable development, 
such currents being utilised in many ways advantageously. 
Many ingenious devices of this character have been 
marketed by engineers on the Continent and in America. 
As far back as 1900 César René Louberg, of Paris, utilised 
these high-frequency currents for indicating time or 
actuating mechanism electrically by sundry superimposed 
currents. In this country, under the patents held by 
Messrs. Duddell, Hancock and Dykes, it is proposed to 
utilise such currents for the operation of automatic 
mechanism in connection with specific duties on electrical 
transmissions. It is known that, ina circuit where there 
is both inductance and capacity, and in which there is an 
alternating electromotive force, if the product of the 
inductance and the square of the frequency and a certain 
constant is equal to the inverse of the capacity, the two are 
said to be in resonance. The maximum effect in any 
particular case can be obtained at one definite frequency. 
If the same is increased or decreased, the resonance effect 
acts correspondingly. The application of these theories 
is what is suggested in connection with the isolation of 
faults. 

A system by which it is proposed to operate this prin- 
ciple jointly with the combination relay previously referred 
to is described below. Fig. 12 represents the arrangement 
proposed. 1 and 2 are the main station and sub-station 
ends of afeeder. B is the source of superimposed currents. 
Assuming a fault appeared at, say, A, and that E was 
connected to another source of supply, currents from both 


directions would flow into the portion effected. The 
appearance of an overload would close the relay contacts 
N, permitting the flow of high-frequency current to pass 
from its source on to the bars through the feeder, eventually 
operating the relay D, the latter being turned to the. 
superimposed frequency. Thus, this fault would be 
isolated by the opening of the switches at each end of the 
feeder. Should a reverse appear at either end of the 
feeders the relay would open the circuit. For the purpose 
of isolating any section of feeder independent of other 
neighbouring sections, the protection on each section 
would be tuned differently. 

It will be seen from the diagram that the actuating 
forces of the relay are produced by the combination of 
effects obtained by the combination relay or by the tuned 
high-frequency currents passing along the line. The line 
therefore has a duplicate protection. Assuming that the 
high-frequency currents failed in their object, the section 
would be isolated by the combination relay. This latter, 


E.1.Sub. Station Board E. Main Station Board 


— 
"tis 





~, 





Cable A 








hee 
Ale lait 7 ) } ) 











“¢ 



























































To Common 
0 leturn 
o ag 
mf 2 7; Sind 
—S ; 
2 } 
Fig. 12 


of course, would not discriminate as in the case of the 
superimposed currents in the isolation of any section, as 
by the use of high-frequency currents superimposed on 
the circuit relay N is mechanically coupled to relay H. 


OIL SWITCHES. 


Apart from the automatic equipment of an alternating- 
current switchboard, the oil switch is the most important 
link in that its duties far exceed those of its neighbours, 
and its failure to respond to its duties would probably be 
attended with very serious consequences. Specifications 
and designs vary considerably for particular services, 
for reasons that individual conceptions of its duties are 
in a sense diametrically opposed to one another. In 
some power stations the switches controlling the generators 
are of a much larger capacity than those controlling the 
outgoing feeders. These, however, should be all of the 
same size, not only for the convenience of interchange- 
ability and sympathy of design, but for effectively opening 
the full kilowatt-ampére capacity of the station which 
each switch fitted with overload relays.may be called upon 
to perform. On the contrary, the generator switches in 
some cases are smaller than those fitted in the feeders, for 
the reason that the first-named switches only open auto- 
matically under reverse conditions a small percentage 
of the load, in comparison with those fitted on the feeders, 
which latter are designed to open the full generated 
capacity of the station. The economy effected by this 
arrangement is small compared with the advantages by 
having all the switches the same size. 

Authorities do not seem to agree on the question of 
“quick” or ‘“‘ slow” break action. Some engineers hold 
the opinion that the rapid opening of a switch gives rise 
to abnormal voltages in a circuit having appreciable 
inductance or that the opening of a switch follows the 
period ofmaximum disturba nce. Professor Miles Walker, 
in his paper upon “ The Short-circuiting of Large Gene- 
rators ’’—‘* Pr ings,” Institution of Electrical Engi- 
neers, Vol. cciii., pages 314 et seg.—describes some experi- 
ments he made under short-circuit conditions, in which it 
was shown that the current increment rise may be at 
the rate of 800,000 ampéres per second, and my own 
experiments and oscillograph records published by the 
technical journals in 1911 confirm these figures, and from 
them it would appear that such generated forces should 
be relieved as soon as possible or the task of disrupting 
such @ circuit may prove to be beyond their capacity. 

There exists a theory that an arc ruptured in oil is 

immediately damped out by the oil rushing between the 
contacts, interrupting its flow at the zero point of the wave. 
The formation of the arc causes a vacuum partially filled 
with vapour, the intensity of which is proportional to the 
volume of gas liberated. The breakdown pressure of most 
gases increases greatly with increasing pressure, and the 
rapidity of the moving contacts in the creation of this 
vacuum is vital in the reduction of distributive forces. 
Experiments which I have made in this field are 
published in the A.I.E.E. Journal, August, 1915, in a 
paper read before the Panama-Pacific Convention, 1915. 
+ The reduction of the power factor of the system imposes 
a larger rupturing capacity of the switch, for the reason 
that a potential exists to restore the circuit when the 
current is at zero. An oil switch may open satisfactorily a 
10,000-kilowatt load at unity power factor which on a 
small load at a power factor less than unity may entirely 
fail to interrupt the circuit successfully. It does not always 
follow that a switch opening a circuit in a certain time will 
definitely rupture that circuit in that period. 


AIR BREAK SWITCHES. 
As in the case of oil switches, the effect of standardisa- 





tion would greatly assist the manufacturer in producing 
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apparatus with greater efficiency at less cost. The usual 
standard stock switch is of the knife pattern form of 
design, either with the handles directly operating the 
blade or actuating the blade by spring and mechanical 
effort. There is still a limited market for the laminated 
form of contact, but except for small current this switch 
has practically been superseded by the knife type. Manu- 
facturers’ standards on contact area and current densities 
are nearly all graded between 50 to 80 ampéres, in the 
first case with 700 to 1000 ampéres current density. 
Invariably specifications call for contact areas and current 
densities outside the field, and possibly ask for modifica- 
tions in construction with the hinge joints acting only 
mechanically, which must on no account be used to pass 
the current. To meet all these specifications would mean 
a most costly process,and probably the switch when com- 
pleted would be less efficient than if the standard were 
supplied. Owing to the limited market for such apparatus, 
the sale would not warrant the cost of making jigs and 
tools, &c., with the result that by the present method of 
production its value, both to the manufacturer and the 
customer, is lost. The hinge joint passing the current 
is an old-contested point, and in the developing stage 
quite rightly so, but switches now are made so mecha- 
nically, perfect that the watts loss at this point is even 
less than by the use of a separate contact. It is suggested 
that the terms now used to represent contact area do not 
satisfactorily meet the situation. The contact area is not 
only dependent upon the surface area, but upon the 
mechanical pressure, and a term to represent the loss at a 
definite temperature would be more consistent, and, in 
addition, enable home productions to compete with foreign 
manufacturers under specific conditions. 
DESIGNS OF SWITCHBOARDS. 

The lay-out of a switchboard is governed principally 
by the space available and the conditions of service. Such 
designs must naturally vary in character, and for this 
reason considerable latitude is given and taken. This 
condition no doubt enables the designer to use his initia- 
tive, providing scope for his development, but it is also 
instrumental in the production of unsatisfactory designs. 
The framing of the Home-office Regulations was intended 
as a safeguard against this latter practice, but owing to 
the difficulty of standardisation restricting developments, 
and the true intent of its purpose being misinterpreted, 
precautions for safety are often neglected. As long as the 
system of placing orders for this gear on the lowest tender 
is persisted in opportunities for evasion will continue. 

It is intended to draw attention to some of such instances. 
Two of the most prominent rules in the Home-office 
Regulations are ‘Ease of access and inspection,” yet 
how often is it found that the current or, as the case may 
be, potential transformers controlling the indicating 
instruments are embedded in compound. Imagine the 
difficulty of cutting or melting the compound before being 
able to execute the necessary repairs or alterations ; or, 
in the case of the latter rule, where an isolating switch is 
fitted between the oil switch and the bus-bars, when the 
isolating switch is in the “ off” position in the case of 
cell design, the compartment is supposed to be free from 
accidental contact. Yet it is often the case that the fixed 
contact terminals of the isolating switch connected to the 
bars are “alive, even although the switch is in the 
*‘ off’ position, or, to mention a very common practice, 
placing the bus-bar potential transformer in the switch 
cell. Although the isolating switches are in the “ off” 
position in that particular cell and the transformer fuse 
removed, the operator, assuming the cell was dead, might 
pay the penalty by coming into contact with the live 
terminals of the transformer. The design is really a 
“‘ death trap,” for the reason that the high-tension connec- 
tions of small insulated cable have not the same suspicious 
element of danger as the main high-tension bare copper 
connections, particularly so when in many interlocked 
boards where the door cannot be opened before the 
apparatus inside is supposed to be “dead.” The fitting 
of two feeder switches in one cell, one above the other, 
should not be indulged in, as, in the case of an arc occurring, 
in the cell the destructive character of an explosion is 
increased considerably. I have found by experience the 
necessity of providing earth terminals on isolating switches 
on connecting station feeder circuits where there is a risk 
in making the circuit alive from an external source of 
supply during repairs. 

These points are intended to show the necessity of 
inereased assistance from an electrical community and 
the need of arriving unanimously at the specific duties 
and scope of control of various appliances on a switch- 
board, also the necessity of standardising apparatus which 
will give greater economy and more efficient results. 

The author wishes to thank Mr. R. A. Challock and the 
members of the staff of the Birmingham Electric Supply 
Company for the very kind assistance and help given in 
carrying out the tests described. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
for August, 1916, by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Headquarters and Range.—The Headquarters will be closed 
during August, except on Tuesday evenings, and the Range will 
be open only on Thursday evenings. On these evenings the 
Sergeant-Major will take charge and be responsible for the main- 
tenance of order and discipline. Recruits are urged to take 
advantage of this arrangement for drilling and shooting. 

Instruction Classes,—Instruction Classes at 46, Regency-street, 
will be held as usual for Platoons Nos. 9 and 10. 

Camp.—The camp at Otford will be available until August 
3lst. Members wishing to attend should enter their names at 
Headquarters on the sheet provided for the purpose. The cost 
will be about 3s. per day. Members should provide themselves 
with two blankets, knife, fork, spoon, cup, plate and a spare 
pair of boots. 

Entrenching.—As many members as possible should endeavour 
to attend the Sunday Entrenching Parades, in order that the 
work to be done may be completed as expeditiously as possible. 
Parade in uniform, as usual, at Victoria (South-Eastern and 
Chatham Railway) Booking Office, 8.45 a.m. Members are 
reminded that this work is of national importance, and therefore 
all who are able to putin Saturdays and occasional week-days 
are urged to do so. They are reminded that they can obtain 
railway vouchers from the booking clerk by showing their cap 
badges. 





By order, 
MAcLEOD YEARSLEY, 
Adjutant, 


July 2ist, 1916. 





OBITUARY. 


SIR WILLIAM RAMSAY. 


Att who have the love of science and the love of 
their country at heart will join with us in regret, 
which has a personal note, for the most untimely 
death of a great man and a great patriot. The facts 
of his life and work have so stamped themselves 
upon the mind of the thinking public that a mere 
recapitulation is sufficient. 

Sir William Ramsay was born at Glasgow, in 
October, 1852, and was therefore almost sixty-four 
when he died. According to the excellent custom of 
the time, he was educated in other countries than this, 
and throughout his life was an entire cosmopolitan, 
a fact reflected by the honours conferred upon him 
by all civilised nations. Quite contrary to what is too 
often now the case, he began work early and held a 
small post when he was twenty. This may have had 
some influence in his method of thought, as, in spite 
of his many University distinctions, no man less 
academic ever existed. He did admirable work at 
Bristol, and passed to University College, where he 
toiled for some thirty years in most incommodious 
cellars, and it is sad to think that he should have died 
just when laboratories and a library, such as he would 
have been able to use, had come into a tardy existence. 

To attempt to do more than run through his tasks 
is proper to a monograph and not to a notice in a 
technical paper, but it is not out of place to indicate 
a few of these activities. He was one of those who 
early perceived that no proper distinction could be 
made between the work of the chemist and the 
physicist, and in consequence of this the earliest 
labours which brought him to position and fame 
were those concerned with fractionation of volatile 
liquids, carried out with his colleague, Young, at 
Bristol. For years after that the burden of teaching 
which he supported would have been heavier on a 
man less genial or with smaller genius, and it is 
hardly too much to say that too much time was 
given to the education sometimes of fairly dull 
students—as we happen to know at first hand—and 
too little to his proper life work; but about 1894 his 
real opportunity occurred. The history of the 
discovery of argon was described in our columns at 
that date and needs the briefest summary. 

Cavendish in the late part of the eighteenth century 
found that there was a residuum—a caput mortuum— 
when he had exhausted the powers of his eudiometer 
and had burned the other constituents of the air as we 
then knew it. This caput mortuum was argon, and 
it remained in the records disregarded until Rayleigh, 
by purely physical means, proved that a body of this 
class must exist in the air, and Ramsay, collaborating 
with Rayleigh, proceeding by perfectly different 
methods, isolated the gas. This was the first step 
towards the isolation of gases of the same type, and 
most of the merit of this most diffien]t work rests with 
Ramsay and some colleagues who are happily still 
with us. It was natural that in his creative mind he 
should turn his attention to the most world-shaking 
discovery in science which has yet been made; we 
mean not merely the violability of the atom, but its 
spontaneous destruction, and there his universal 
talent led to the same distinguished success. The 
energy manifested by radium involved the conclusion 
that it might produce some substance by its destruc- 
tion, which should come within the ken of ordinary 
chemical and physical methods of analysis, and so it 
proved. Radium takes its time to break down, and 
goes through phases until it, from being something 
rather more than lively, has attained the dead level 
of the inert gases. 

It is a matter not quite generally known that Sir 
William Ramsay had a collateral branch of his family 
in Sweden, which was founded some 300 odd years 
ago by a Ramsay, who, coming from Scotland, 
was as he himself has thought very possibly a 
Scandinavian re-visiting these northern countries, 
which were perhaps more closely linked by blood 
with our own mixed race than they are at the present 
moment, as the Scandinavians were very apt to 
come over and settle on both coasts in all parts of 
these islands. Probably that had something to do 
with the skill which he displayed in northern 
languages, and on one occasion it was interesting to 
see an Icelandic lady answered by Sir William in her 
own tongue.” 

Ramsay’s public activities were very great. He 
could take nothing between his hands without doing 
it with his might. The late Royal Commission on 
Sewage, a matter of great public importance, owed 
much to him, and his interest in all International 
Congresses, where amidst much that is banal much 
good may be extracted by the right man, is well known 
and those who have had the privilege to meet him at 
these gatherings know well that he was patient of the 
tedious formalities, and was ready at any moment 
to do anything towards obtaining a real solution of 
the questions involved. 

Almost his latest public activity is of national 
moment and characterises the man. When other 
people were half-hearted and timid he threw himself 
unreservedly into the campaign for making cotton 
contraband of war, and it is doubtful indeed if 
without the leadership which he gave, the authority 
with which he spoke, and the persuasiveness which 








he applied to persons who appeared at first almost 
impenetrable, the result’ would have been obtained, 
and the great and good object which he had in view 
accomplished. 

It is difficult to write with sufficient restraint about 
one who is to be remembered as a friend as well as a 
world-name, and if this article appears cold it will 
be understood that it seemed best to us to err on 
that side. 





HERBERT KERSEY TURNER. 

WE learn with much regret of the death of Capt. Herbert 
Kersey Turner, who was a director of the firm of E. R. and 
F. Turner, Limited, of Ipswich. Capt. Turner was the 
only son of Mr. Leonard Turner. He entered the family 
firm at an early age and rapidly proved himself to be 
acapable engineer. He belonged to a Territorial battalion 
and was sent to the front shortly after the outbreak of 
hostilities. He was wounded at Neuve Chapellé in 
March, 1915, and while at home getting well he held a 
position under the East Anglian Munitions Committee. 
He later on returned to France and met his death during 
the recent operations on the Western front. He was 
a most capable officer, and he had won the affection and 
regard of both officers and men in his battalion. 








LITERATURE. 

Oil Fuel Equipment for Locomotives and Principles 
of Application. By Alfred H. Gibbings. London: 
Constable and Co., Limited. 1915. 

THERE are several books on the oil firing of boilers 

and a good many papers, but there was plenty of 

room for the volume that lies before us. Most of the 
existing literature lacked the critical spirit; it was 
content to describe burners and report tests, but it 
made no effort to show why some furnaces failed 
where others succeeded. Mr. Gibbings treats his 
subject in a different way, and for a thorough and 
excellent discussion of the general principles involved 
in the economical consumption of oil in locomotive 
fire-boxes we would refer readers to his chapter on 
‘* Burners—Fire-boxes and Draught.”” Mr. Gibbings 
lays down two essentials. First the flame must fill 
the whole combustion chamber, and, secondly, the 
air must be admitted all round the burner. He 
then takes several typical oil fuel fire-box arrange- 
ments and discusses them, pointing out their merits 
and defects. He considers that Mr. Holden got 
nearest to the ideal because he designed his box 
to burn either coal or oil, and the principles involved 
in the combustion of the two fuels are the same— 
that is to say, the air must be equally distributed, 
and there must be no holes in the fuel bed or apertures 
in the box that let in cold air. It is strange that even 
amongst experienced engineers there is ignorance of 
the ease with which a flame can be extinguished, or 
its combustion seriously impaired, by coming into 
contact with cold air or a cold surface. The object 
of the combustion chamber in all boilers is to ensure 
that the chemical combination of the oxygen of the 
air and the gases of the fuel shall be carried out 
under proper conditions, but one may, nevertheless, 
find inyentors throwing flames against cold surfaces 
long before combustion can be complete, and admit- 
ting cold air regardless of its injurious effect. Mr. 

Gibbings lays great stress upon the necessity of burning 

the fuel under proper surroundings, and in a furnace 

of his own design, on which we understand experiments 
are being made on a South American railway, he 
builds a circular fire-brick chamber round the burners. 

This chamber is a little more than half the length of the 

fire-box and is open at the fire-hole end. At the 

other end, the front end of the fire-box, are placed 
the pressure jet burners directed backwards. The 
air enters around the burners and is heated before 
it reaches them. By this arrangement combustion 
is completed under ideal conditions in the cylindrical 
chamber, and the completely burnt gases rise up along 
the back plate, and sweeping over the top of the 
chamber, which is so finished off as to be but slightly 
arched, enter the tubes. The arrangement appears 
to us to be excellent, and we hope to hear that 
it has given good results on trial. 

Everyone knows that a boiler on a locomotive is 

a thing apart; it is not proper to compare it with 
any stationary boiler, because the conditions under 
which it is worked are so radically different, but 
nevertheless it has always been a little difficult to see 
why the efficiency of oil fuel on locomotives should 
be so much less than the efficiency of oil fuel in fixed 
boilers. Mr. Gibbings’ critical examination of burners 
and methods of firing goes a long way to clear up the 
riddle, and his book should therefore be heartily 
welcomed and carefully read. 
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RAILWAY MATTERS. 





A sPECIAL train, whilst running from Seaford to London, 
on the London, Brighton and South Coast Railway, was 
derailed at Purley Oaks on Sunday, July 23rd. Colonel 
von Donop has held an inquiry on behalf of the Board 
of Trade. 


THe annual report on railway accidents for the year 
1915—which contains certain information not presented 
in the annual returns reviewed in THE ENGINEER of June 
7th—was issued on Tuesday last. We hope to comment 
on it in a later issue. 


Tue Committee on Production has decided, on an 
application of the National Union of Railwaymen against 
the Great Western Company, that women railway workers 
are not entitled to the same war bonus that is being paid 
to the men railway servants. A war bonus is now being 
paid to the salaried members of the staff who receive £200 
a year or less. The amount is at the rate of 5s. per 
week. Those whose salary is over £200, but less than 
£213, are to receive such an amount as will bring their 
salaries to £213 a year. The bonus came into operation 
on July Ist. 


THe Government of Sweden has instructed the Manage- 
ment of the Swedish State Railways to examine the ques- 
tion of a regular daily service by train ferries or steamers 
between Gothenburg and an English port. If train ferries 
were adopted they would have a displacement of about 
11,000 tons or three and a-half times that of the Trelleborg- 
Sassnitz train ferries, and would have to make a journey 
of over 500 miles. Five would be required—four for 
service and one for reserve—but it is said that none could 
be delivered either by a Swedish or a foreign shipyard 
before the year 1919. 


Up to the time of writing the railway interim dividends 
declared are those of the Great Eastern, Hull and Barnsley, 
Liverpool Overhead, London, Chatham and Dover, 
Midland, North-Eastern, North Staffordshire, South- 
Eastern, Taff Vale, Central London, City and South 
London,London Electric, Metropolitan District, and Belfast 
and County Down. These are all at the same rate as for 
the ‘first half of the year 1915, except that owing to the 
pooling of their receipts the Central London, City and 
South London, and London Electric companies have 
improved their positions. 


Tue Great Northern Railway Company served notice 
to treat for the freéhold interest of the Hendon Rural 
District Council in a ground rent of £2 per annum for 
274 years and the reversionary value of the premises 
estimated by the company at £60 per annum. The 
premises which are the property of the Council as the 
successors to the Commissioners of Turnpike Roads North 
of the Thames, consist of a house and some stabling in a 
very dilapidated condition, in respect of which a formal 
claim of £1669 16s. had been made, which was reduced 
to £583 at the inquiry. The matter was referred to 
Mr. H. T. Eve, F.S.I., who has now issued his award 
amounting to~£275, which is below the statutory offer 
made by the company. Each party will therefore have 
to bear its own costs, together with half the costs of the 
arbitrator. 


THE latest development in the persistent campaign of 
the Long Island Railway Company -to. prevent accidents 
at grade crossings is the issue of a series of posters, in 
five colours, vividly portraying the manner in which 
pedestrians, motorists and drivers of horse vehicles 
continue to invite fatal and serious injuries to themselves 
by attempting to ‘beat the trains”’ across the tracks. 
The title of one poster is ‘‘Gaol might stop them—we 
can’t”; therein is seen a motor car with five occupants 
racing against an electric train to reach a crossing first. 
The railway company, by a campaign of extraordinary 
vigour, succeeded last summer in keeping the crossing 
danger before the people so constantly and with such 
emphasis that no wayfarer was killed at any of its cross- 
ings throughout the season, and it is evidently the purpose 
of the management to achieve equally good results this 
year. 


In the House of Lords on July 21st, the appeal from 
the decision of the Court of Appeal in the case of Pick- 
fords, Limited, v. the Great Northern Railway Company, 
was dismissed. The case related to a bridge that carried 
the highway leading from Hornsey-road to Crouch End 
over the Great Northern Railway. The bridge was 
completed in 1867, and was at that time strong enough 
for the traffic of the day. The appellants argued that the 
railway company was bound to keep the bridge in such a 
condition that it would carry all reasonable traffic that 
might require to pass over. The respondents contended 
in reply that, whilst admitting the responsibility as to 
maintaining the bridge, the obligation only extended to 
the amount of traffic which existed at the time the bridge 
was made. At the first trial judgment was given against 
the railway company, but the Court of Appeal reversed 
the — and the House of Lords has now upheld that 
result. 


At a recent conference, attended by government, 
municipal, railway and other interests, the subject of a 
new railway line between the south coast of Norway and 
Christiana was discussed. The proposal is that the line 
should run from Christiana to Kristianssand in the south 
and connect by steamship service with Denmark. The 
Danish port suggested is Hirtshels on the west coast of 
Jylland. At present Hirtshels does not possess the requi- 
site port accommodation and facilities, and it also lacks 
adequate inland communications, but, as the Danish 
Government shows an interest in the scheme, it is not 
thought that there will be any serious obstacle to the 
provision of all that may be necessary. With passenger 
boats capable of 16 knots, the distance from Kristianssand 
to Hirtshels could be traversed in five hours. The route 
would reduce the journey from Christiana to Paris by 
four hours, and the journey from Christiana to London 
would be reduced from 46} hours vid Bergen to 41} hours 
vid Kristianssand. Apart from foreign communication, 
the proposed railway would be of great benefit to southern 
Norwegian towns, which are greatly in need of improved 
communications, 





NOTES AND MEMORANDA. 


Ir is reported that the Government of the United States 
has decided to impose a 2 per cent. tax on the net profits 
of all concerns making munitions, with a graduated surtax 
above certain limits. It is thought probable that not less 
than 10 per cent. will be imposed on the profits of the 
largest producers. 


Ir has been found that ordinary cast iron can be readily 
cut by a carpenter’s saw if the iron be heated. An exhibit 
was recently made in Kassel of a cast iron wheel-box about 
60 millimetres in diameter which had been cut smoothly 
in two while in a heated condition in about 14 minutes 
by an ordinary joiner’s saw. 


Or the world’s estimated annual consumption of syn- 
thetic indigo, amounting to 35,700 tons, 95 per cent. came 
from Germany prior to the war, and of this amount the 
Orient is said to have taken nearly 70 per cent., China 
alone taking 50 per cent. To meet this demand large 
stocks were held in China, and these have been drawn on 
by America since the home supply was exhausted, natu- 
rally at a considerable increase in price. 


From investigations made on the Chicago electric service 
system with 250,000 customers over about 3000 miles of 
cireuit and through 16,000 transformers, Mr. D. W. Roper 
has arrived at the following conclusions regarding trans- 
former protection. Transformer troubles caused by light- 
ning storms may be reduced, either by removing the 
transformer primary terminal boards, or by installing 
lightning arresters. The latter are considerably more 
effective if installed on transformer poles. 





In his presidential address to the Institution of Engineers 
and Shipbuilders in Scotland, Mr. W. W. Lackie, among 
many other matters, touched upon a scheme for the central- 
isation of electricity supply to cover the whole of Scotland. 
As reported in The Electrician, he stated that from the 
point of view of size of station there was no reason what- 
ever why the whole of Scotland should not be supplied 
from two or, at the most, three central power stations. 
The present maximum demand on the 31] electricity supply 
concerns in Scotland was, he explained, of the order of 
120,000 kilowatts. If Scotland were divided into three 
areas, the lowlands south of the Tay might represent two 
areas, the whole of the land north of the Tay being the 
third area. Taking Falkirk as the boundary between the 
two lowland areas, it was found that the demand in the 
western area was 80,000 kilowatts; the demand in the 
eastern area was 25,000 kilowatts ; and the demand in the 
third, or northern, area 15,000 kilowatts. Three moderate- 
sized stations would therefore, Mr. Lackie concluded, 
meet the entire demand for Scotland, the major portion 
of the whole being from Glasgow and the West of Scotland. 


AN article in the Iron Age discusses the useful charac- 
teristics of “‘semi-steel,” how it is best employed, and 
what are the common causes of failure with it. Semi- 
steel is an ordinary cast iron to which a considerable quan- 
tity of scrap steel has been added. A typical mixture 
contains 25 to 40 per cent. of serap steel, 40 to 50 per cent. 
of pig iron, and the balance of scrap cast iron. The 
ultimate chemical composition of semi-steel is, or can be 
made, little different from that-of a grey cast iron. Yet 
the physical properties are considerably altered. Thus, 
comparative tests showed that semi-steel had a tensile 
strength nearly 62 per cent., and a transverse strength 
nearly 24 per cent., greater than that of a grey cast iron 
cast under similar circumstances, and having practically 
the same chemical analysis. The semi-steel is stated to 
be slightly harder than the cast iron, but both it seems 
could be machined with equal facility. If the cupola is 
properly looked after, and if the chemical analysis and 
pouring temperature are regulated to suit the work in 
hand, the percentage of bad castings with semi-steel 
should, the author of the article holds, be less than with 
ordinary cast iron. 


A WRITER in a recent issue of Power gives some par- 
ticulars regarding the present condition of certain Diesel- 
engined ships, of which much has already been said, and 
of which in several instances we ourselves have published 
descriptions. According to the author of the article, 
the two-stroke cycle engines of the Sebastian—see the 
ENGINEER for March 6th, 1914—have been replaced by 
four-stroke cycle Diesel engines. The Tynemount—see 
our issue for October 10th, 1913—has had her Diesel 
engines and electrical transmission removed and replaced 
by steam engines. The two-stroke cycle engines of the 
Eavestone—see THE ENGINEER for October 25th, 1912— 
have also been replaced by steam engines, as have those 
of the Toiler—January 5th, 1912. Several other instances 
of important changes are mentioned. Thus, two small 
vessels fitted with two-stroke cycle Diesel engines have 
been rearranged with oil engines of the hot-bulb type. A 
vessel belonging to the Petroleum Steamship Company, 
originally driven by two-stroke Diesel engines, of 2600 
horse-power, has been converted to steam. The 
Russ has had her 800 horse-power two-stroke Diesel 
engines changed to the four-stroke type. 


Durtine the last twenty or so years, we understand, no 
paper-mill could be erected in Germany without the per- 
mission of the Government. The military authorities 
required the manufacturer to lay down plant which, 
within a few hours, could be converted from use on the 
pulping of paper making fibres to the pulping of gun- 
cotton. In a similar way the Government kept a very 
close eye on the coal-tar dye industry, for, or so it is stated, 
a dye factory can be changed in-little over a week into a 
factory producing high explosives. Materials and pro- 
cesses are similar up to a certain point. This fact is per- 
haps an additional reason why all the important countries 
of the world are now strenuously endeavouring to create 
national coal-tar dye industries within their own borders. 
As a step in this direction the United States Bureau of 
Foreign and Domestic Commerce has compiled a census 
of the artificial dye stuffs used in the country. The period 
examined was the year ending June 30th, 1914. The 
exact work undertaken in the census was the compilation 
of the weight, value and price of the dye stuffs imported 
into the country according to their commercial designation. 
Of these designations there were’ found to be about 6500. 
The census authorities reduced the real differences to 
about 1000. 





MISCELLANEA. 


RunNING a steam turbine non-condensing is likened by 
the Electrical World to shovelling coal into a river. 


AccORDING to an official statement laid before the 
Reichstag there are 36,000 women now employed on the 
German State Railways, and the number is increasing 
every week. 


WE hear that many of the buildings put up for war 
purposes of one kind and another in this country will, 
when the appropriate time comes, be taken down and 
re-erected in Belgium and elsewhere to accomodate those 
engaged in restoring devastated districts. 


On the first Sunday in June the Pennsylvania Railroad 
shortened by seven minutes the running time of the local 
passenger trains between Broad-street Station, Philadel- 
phia and Paoli. These trains are worked electrically— 
see THE ENGINEER of March 10th last—and run half- 
hourly throughout the day. 


In his presidential address to the Institution of 
Municipal and County Engineers, Mr. J. 8. Brodie, 
M. Inst. C.E., differentiating between reinforced and 
ferro-concrete, said in reinforced concrete, the concrete 
itself should take all or nearly all the compressive stresses, 
the steel reinforcement taking the tensile stresses. In 
ferro-concrete, the iron or steel takes both compressive 
and tensile stresses, the concrete merely stiffens the steel 
against bending stresses, and protects it from corrosion. 





Tue remarkable growth of the aeroplane industry of 
the United States is indicated by the export of 398 
aeroplanes for 1915 against 40 in 1914 and 19 in 1913. 
The value of the 1915 exports was £592,000 or an average 
of £1488 per machine, against £1267 in 1914 and £645 in 
1913. The value of exports of aeroplane parts was also 
very large, amounting to £491,000 as compared with only 
£29,000 in 1914 and £5000 in 1913. Imports of aeroplanes 
into the United States decreased from 16 and 13 in the 
fiscal years of 1912 and 1913, respectively, to only 1 each 
in the fiscal years of 1914 and 1915. 


Art present there are forty-eight battery sub-stations on 
the New York Edison system, with a total ampérage 
on a one-hour basis of more than 350,000. A one-hour 
rating to-day is ultra-conservative, and Mr. Torchio 
gives the figures of ampére rating on the basis of a seven- 
minute discharge, as amounting to more than 1,300,000. 
Throughout the territory the batteries are held in reserve 
for emergencies, floating continuously on the system 
ready to pick up any load that may be necessary. Each 
battery is taken off weekly for a test charge during the 
hours of light load to determine its condition, and to give 
adequate opportunity for. the testing of each individual 
cell. 


A not infrequent source of trouble to motorists is 
leaky carburetter floats. To remedy this defect the 
Autocar says the first important point is to find the 
location of the defect, and the best way to do this is to 
immerse the float in hot water. This vaporises the petrol 
and causes it to bubble out of the leak. An alternative. 
is to put the float on a hot shovel and hold a match near 
it so that the issuing gas is ignited. Both these methods 
not only locate the leak, but tend to get rid of the petrol 
in the float. If means be not at hand for mending the 
leak, the float can generaliy be used with the defective side 
upwards, or a little soap can be smeared over the faulty 
part. 

A SPECIAL representative of the American Consular 
Service has recently reported on some ploughing demon- 
strations in the province of Buenos Aires, and on the 
question of tractors for this market states that the farmers 
of Argentina desire a tractor that may be utilised for 
operating. corn shellers and smal] thrashers as well as for 
ploughing, which requires an engine that is capable of 
developing at least 15 horse-power on the drawbar. The 
larger houses of Buenos Aires dealing in agricultural 
machinery have disposed of their entire stock of harvesting 
machinery. According to the Ironmonger, importers of 
American thrashing machinery have sold nearly all the 
large machines and are entirely out of small units. 


A casE of fracture in a colliery guide rope, which led to 
fatal results in a Scottish colliery, is calculated ‘to afford 
matter for investigation by the metallurgist. The rope, 
which was made of steel strands, had been lengthened, 
the joints being welded into a solid mass of steel ; and the 
fracture occurred close to a weld. These ropes are 
exposed to numerous alternate bending strains in use, 
owing to the vibration of the cage, and it is possible that 
these had fatigued the metal at the plane of transition 
between the solid and the strand condition. In the case 
of bicycle frames, it is well known that the inserting of - 
lugs of uniform thickness weakens the tubes at the points 
opposite to where the liners end, but that this difficulty can 
be overcome by tapering the metal of the liners and, by 
allowing this metal to give a little under stress, increasing 
the tube area over which the strain is distributed. The 
Ironmonger states that possibly a similar effect might be 
obtained in the case of these rope welds by a tubular 
sheathing, extending a short distance beyond the solid 
mass of the weld. 


A LARGE contract for high explosive shells has just been 
completed by the Harrisburg Pipe and Pipe Bending 
Company, Harrisburg, Pennsylvania. The company, it is 
stated, established a new American high record for making 
projectiles per man and per lathe. It became necessary to 
stimulate production in the last few weeks to the highest 
attainable point in order that the contract should be 
completed by June 30th, as any unexecuted portion was to 
be automatically cancelled if not completed by that time. 
Large bonuses on all shells made over a certain number 
were given to the workmen with this in view. The men 
produced 50 per cent. more shells than the company had 
thought possible from its equipment, but it stood by its 
agreement, although the bonuses paid were excessive, as 
they were only operative for a short time. According to 
the Iron and Coal Trades Review the pay of one worker for 
one week, with his bonus, amounted to over £30, and a 
number of others made nearly £20 a week. These wages 
make some of the tall figures which our workpeople? are 
earning look very small. 
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The Navy. 


Ir there is one thing more than another about which 
the peoples of the British Empire desire to know 
everything it is that great Navy which now holds 
undisputed sovereignity of the seven seas. What 
their armies are to other European Powers the Navy 
is to Britain. Her Army—her national Army—is 
not two years old, it has no past, and is only beginning 
to make glorious traditions. Her Navy goes back 
to the very beginnings of her history ; it is the founda- 
tion of her strength, the rock on which the Empire 
is built, the one thing that binds the heterogeneous 
parts together and welds them into a solid whole. 
Small wonder that the British people crave for news 
of it. But so do our enemies. They also desire to 
know what our latest battleships are like, what guns 
our cruisers mount, and what speed they, attain, what 
developments have taken place in the design of 
submarines, how many destroyers are built a month, 
and what new excellencies they show. They, also, 
want to know how the battle-scarred fleet fares, how 
ships suffered and how they were made fit again 
for sea. They, also, would like to learn why certain 
things that they did not by any means anticipate 
happened. Why ships they thought they had dis- 
abled were able to come back safely to port under 
their own steam ; why a torpedo fired by the Moresby 
founé its billet in a German hull eight minutes later. 
About all these things and many more they desire 
greater knowledge, and it is just for that reason and 
for no other that nothing can be said about them. 

We wish it were otherwise. Through the courtesy 
of the Admiralty we have been permitted to see some- 
thing of what is being done in our great dockyards 
and to visit some of our latest ships. We wish with 
all our hearts we might write it all down for our 
readers. There is a certain class of people who per- 
sistently refuse confidence to their own country ; 
who are greedy enough for all wonders circulated 
by the enemy for his own glorification; who grasp 
at such small events as the voyage of a submarine 
from Germany to America, who are willing to believe 
rumours about marvellous new weapons fitted by 
Germans on impossible ships and yet will not credit 
Britain with the resourcefulness, the ingenuity and 
the energy to introduce a single new thing If only 
these men of little faith could be taken to the ship- 
yards we visited and see the ships we saw, if only 
they could talk to the officers and assimilate some of 
their cheery confidence, their trust and pride in their 
guns and vessels, their optimism and their longing 
once more, at least, to meet the enemy in fair fight, 
even they would be driven from the pessimistic 
attitude, even they would be forced to admit that 
the British Navy is something to wonder at, something 
never to doubt, something to be very proud of and to 
trust implicitly through thick and thin. We spoke 
with one officer about the first report of the Battle 
of Jutland, that report which has been so widely 
condemned. He had not a word to say against it ; 
the men who had fought the action were quite satisfied 
with it. It was the public that did not understand. 
The Navy knew it had to lose ships—that was part 
of the day’s work, the price of sea power. It was not 
a bit disturbed by the loss, for it had done what it 
went out to do, and that was all that mattered. 
And it is ready to go out and do the same thing 
again on the same terms. We have heard of the 
battering some of our ships received. Take, for 
example, the Warspite, which, it will be recalled, 
through a mishap to her steering gear, turned towards 
the enemy’s line and was so severely handled that the 
Germans believed, not without some reason, that 
she had been sunk. We have seen her now with 
our own eyes, holding her place in the line of great 
ships, ready for action at a moment’s notice, and the 
only evidence of the fight a few barely distinguishable 
patches here and there. Yet when we saw her it 
was barely six weeks since the Battle of Jutland, 





and she had already been some time back with her 
squadron. It is almost inconceivable the rapidity 
with which vessels had been got ready again for sea. 
One great ship had refilled with oil and ammunition 
and was under steam again twelve hours after the 
action, and she practically gave the time for all the 
lesser craft ; all save those that needed much repair 
were ready next day again to meet the enemy. We 
wish the public could see them. Line after line of 
grey ships of all sizes grouped more or less according 
to their classes, and a little further off a second fleet, 
this time the auxiliaries, oilers and colliers and repair 
ships; the handmaids of the Navy, waiting there 
patiently to do whatever drudgery must be done. 
A very kind thought must be given to the officers 
and men of these vessels. Then, too, we wish the 
public could see the dockyards and gain some impres- 
sion of the well-ordered haste with which ships of all 
kinds and sizes are being built; new vessels of huge 
size and swifter by far than anything of their class 
afloat, destroyers packed together on the berths so 
close that the central framing of some cannot be built 
till the adjacent vessels have been launched ; monitors 
of strange form with special protection against 
torpedoes, mine layers and mine sweepers, vedette 
boats, patrol boats, and last, but not least, sub- 
marines of a new class that leave all others far 
behind. There is continual progress, not only in the 
rate of output of individual ships, which in some cases 
has been more than doubled, but in the design. 
Every action brings its own lessons, and they are 
quickly acquired and as quickly put into practice. 
Everyone remembers the mishap to the Lion when 
Admiral Beatty chased the Germans across the North 
Sea. No one thought of such an accident happening ; 
but steps have been taken to prevent it ever occur- 
ring again even in comparatively elderly ships. 
Much knowledge has been acquired about armouring 
and about bulkheads, and is being applied as 
quickly and effectively as may be. And so on all 
through ; every scrap of experence is carefully 
studied and, turned to account. 

Our confidence in the officers, and men, and ships 
of the British Navy, and in the masters and men 
and equipment of British shipyards has never 
wavered, but we have returned from our visit with 
it multiplied again and again. We must not yet 
say how many new vessels have been built since 
the war began, but we may say that it almost passes 
belief. Owners of engineering factories have told 
us that had anyone asked them three years ago 
what was the greatest output they could attain 
they would have given figures a hundred per cent. 
or more below the mark. The same may be said of 
our shipyards. By the careful utilisation of labour, 
by proper addition to plant of all kinds, and by never- 
ceasing work they have succeeded in putting an 
enormous number of vessels into the water. Twenty 
months ago the designs of two great ships we saw 
were only being talked about. Now those two vessels 
are nearing completion. And, be it remembered, 
we are writing of one district only. The same 
activity is going on in others, both in Royal and 
private yards. At the same time all the things that 
ships need to maintain or equip them for their duties 
are being pushed forward with astonishing rapidity ; 
docks are being finished months, even years, before 
their time ; factories are being erected, cranes built, 
berths lengthened or made and machine tools pur- 
chased by hundreds. Let whoever doubts ponder 
these things, let him, if he can, see something of them, 
and he will be forced to admit that the British Navy 
of to-day is much greater than before, much stronger, 
much better, and that the shipbuilding resources 
of the country have preserved through the years a 
vitality and an elasticity which gives them easily 
the first position in the world. We wish we might 
be more precise, that we might give facts and figures, 
but as that is impossible we only ask our readers to 
share with us a confidence which has been doubled 
and trebled by an inspection of our yards and ships. 


Malingering. 


THE further experience which has been gained of 
the practical application of the Workmen’s Com- 
pensation Act, 1906, confirms the opinion that certain 
conditions imposed by the Act have a distinct ten- 
dency to encourage malingering on the part of many 
workmen. As is well known, if the incapacity of a 
workman lasts less than two weeks no compensation 
is payable in respect of the first week, but if the en- 
forced illness continues for a complete fortnight, and 
the workman only returns to work in the third week, 
compensation must be paid for the whole period, 
dating from the day of the accident. When last 
referring to this subject—Tue ENGINEER, October 
3rd, 1913—we showed from the Home-office statis- 
tics that the percentage of cases for all the industries 
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concerned, in which compensation was received for 
less than two weeks, had gradually declined from 

1908 to 1912, and that identical results were recorded 
if the specified industries of metal extraction and 
engine and shipbuilding were taken separately from 
the whole. On the other hand, it was demonstrated 
that the percentage of cases in which compensation 
was paid for two weeks, but less than three, had 
largely advanced for the general body of workers 
comprised under the Act, and also in the specified 
industries of metal extraction and engine and ship- 
building. The conclusion then drawn from the 
figures was that they proved the existence of a ten- 
dency to malinger where unimportant accidents 
were in question. A further substantiation of this 
charge is found in the paper which is published in 
the July issue of the Practitioner, and which was read 
recently before the Assurance Medical Society and 
the Medico-Legal Society, by Sir John Collie, M.D., 
who is well known as the medical examiner to the 
London County Council and other public bodies. As 
the result of the proceedings under the Act for 1915 
is not yet available, and the figures for 1914 also 
represent a period of partial disorganisation of indus- 
tries through the war, the author restricted his 
paper on the effects of legislation upon sickness and 
accident claims to the six years ended with 1913, and 
therefore carried his analysis only a year further than 
our article of nearly three years ago. The first 
striking fact of this new investigation is represented 
by the circumstance that with similar numbers of 
workers employed in 1908 and 1913 the number of 
fatal and non-fatal accidents has risen from 326,701 
to 472,408, or 44 per cent., and the amount paid for 
compensation for accidents alone has advanced from 
£2,055,378 to £3,361,650 or 63.5 per cent. 

The details are of particular interest, not only to 
employers, but also to legislators, especially those 
who were directly responsible for the blunders which 
were committed in the drawing up of some of the 
conditions and for the omission of others. For 
instance, during the six years under consideration 
the number of fatal accidents has increased by 7 per 
cent., whereas accidents of a non-fatal character have 
risen by the formidable rate of 45 per cent. It is 
admitted that speeding up, due to the adoption of 
modern methods of manufacturing may be slightly 
responsible for some of the all-round augmentation, 
but the author states that as the conditions of labour 
under which the accidents occur are identical, it is 
difficult to see why the very slight and the fatal 
accidents should not proportionately increase. Yet 
we find, as already mentioned, an expansion of only 
7 per cent. in the fatal cases, whereas very serious 
cases have progressed by 26 per cent., and moderately 
serious cases by 24 per cent. But what is still of 
greater significance and importance is that moderately 
shght accidents—three to four weeks—and very slight 
cases—two to three weeks absence from work—have 
increased by 46 and 74 per cent. respectively in the 
period of six years. No doubt a large amount of the 
growth in numbers is accounted for by the greater 
knowledge existing among the working classes as to 
the remedies provided by the Act, and by the fact 
that workmen now stay away for slight injuries who 
would formerly have remained at work and done 
their best possible under the circumstances, but Sir 
John Collie prefers to put it that the workmen have 
now a greater tendency to make the best of an injury, 
that is, to get the most money out of it. As he 
appropriately remarks, it is hardly to be expected 
of human nature that a man, whose injury incapaci- 
tates him for twelve days, thereby entitling him to 
five days’ compensation, will return to work on the 
thirteenth day when, by postponing his return for 
two days, he will become entitled to fourteen days’ 
pay. In this connection the author mentions having 
seen many cases of men with trifling injuries, who 
had been away from work for eight or ten days, and 
were endeavouring to keep away until the fourteen 
days had expired. In fact, in more than one instance 
they had hinted that they would be well at the end 
of a fortnight. If, however, the State had ordained 
that compensation should be payable from the date 
of the accident, there is-no question that the enormous 
increase in the two to three weeks’ cases would not 
have taken place. This contention is supported by 
the fact that, in connection with an important section 
of the industrial community, where the annual wages 
run into millions, an experiment has been made of 
paying compensation from the first day of disable- 
ment, with the result that the amount paid per 
annum is actually less than would have been 
disbursed in satisfying the legal liability under the 
Act, based upon the experiences of the payments 
previously made in accordance with the Act. The 
Home-office statistics further show that compara- 
tively few claims for compensation—slightly over 
one per cent. of the total number of accidents—have 





formed the subject of litigation, but when cases have 
been taken to Court they have been decided to an in- 
creasing extent in favour of employers, the percentage 
of verdicts obtained by them having risen from 18 in 
1908 to 23 in 1913. This result is rightly attributed 
largely to the presence of a medical referee, and it is 
noted that the number of times medical assessors 
were employed steadily advanced from 145 in 1908 
to 1044 in 1913. Unfortunately, however, the Act 
specifies that a county-court judge may only refer 
the matter to a medical referee on application being 
made by both parties, but, owing to the class of liti- 
gant and the type of solicitor who acts for him, the 
number of cases in which this course is followed is 
small in proportion to the number of actions. 


Sir John Collie considers it unquestionable that 
there is a substantial number of cases of undoubted 
malingering, apart from those instances of exaggera- 
tion of injuries, which is so near to malingering. The 
conclusion is also reached that not a few have utilised 
incidents which would previously have been ignored, 
to experience the novel sensation of drawing sick 
allowances in lieu of wages, under the National 
Insurance Act, and by double and multiple insurance, 
and receiving medical attention which, when it had 
to be paid for, was an unthought of luxury. Although 
sickness benefit is not to be paid when the compen- 
sation for an injury is equal to or exceeds such benefit, 
the various inducements offered by the competing 
societies enable the sums received in the event of 
incapacity to approximate or surpass the wages 
which are normally earned. One man upon whom 
the author was asked to report had met with an 
accident two years previously, and had wholly re- 
covered, probably a year before. Yet the man did 
no work, but loafed about street corners with a bottle 
of physic in one pocket and a copy of the Workmen’s 
Compensation Act in the other, and the mere suggestion 
of a return to work of any kind made him very indig- 
nant! Dealing further with the National Insurance Act, 
and the returns made by one of the largest friendly 
societies in the kingdom, it is shown that where the 
society's own medical examiner attended cases the 
average amount paid per head for sickness benefit 
was several shillings less per week than in those 
instances where reliance had to be placed on hap- 
hazard medical treatment ; whilst an actual saving 
of from two to nearly four shillings per head was 
obtained in the properly supervised cases of men and 
women, as compared with the amount which was 
estimated to be required per head in these cases. The 
figures with regard to women are particularly strong, 
as where they were not under efficient medical super- 
vision they exceeded the estimate by over six shillings 

. be found 


per head. One explanation for this is to be fe 
in the fact that the sickness payment to — en i 
within a few pence of the average amount earne oF 
women workers throughout the country, and there is, 
therefore, very little if any inducement for them to 
disregard the minor ailments, but rather an encour- 
agement to avail themselves of their anemic and 
other conditions in order to obtain a temporary 
respite from the hardships of daily toil. 

We are quite in agreement with the author when 
he urges that in cases of undoubted fraud the per- 
petrator should be prosecuted, not by the society or 
employer, but by the State, as the most salutary 
effects would result from proceedings against a few 
offenders, especially if the culprits’ medical and legal 
aiders and abetters could be similarly dealt with. 
Indeed, the Home-office returns prove that things 
are rapidly going from bad to worse, and after study- 
ing the figures the author states that it is difficult to 
escape from the conclusion that in this respect the 
medical profession has been weighed in the balance 
and found wanting. On the other hand, the workmen 
themselves can do a great deal in the repression 
of unjustifiable claims, as is indicated by the expe- 
rience of the working of the co-partnership scheme 
of the South Metropolitan Gas Company, which 
includes an arrangement whereby the circumstances 
of every accident are inquired into by a jury of the 
workers. As a result of this the percentage of acci- 
dents for the past six years has been below the figure 
which represented the accidents in all occupations 
in 1908, namely, 4.3 per cent., which steadily in- 
creased to 6.24 per cent. in 1913; and the average 
number of days of absence per person employed has 
been reduced by practically one half since the co- 
partnership system was adopted. Although this 
is a single instance, it again goes far towards justi- 
fying Sir John Collie’s argument as to the preva- 
lence of fraudulent and unjustifiable claims under 
both the Acts under consideration. Under the circum- 
stances the time has certainly arrived when the 
Workmen’s Compensation Act should be amended, 
so as to provide for the payment of compensation 
from the date of accidents, irrespective of the first 
week, and for the appointment of whole time medical 


referees, so as to secure the more efficient adminis- 
tration of both Acts. A Departmental Committee 
of the Home-oftice recommended the nomination of 
referees by way of experiment in selected areas prior 
to the passing of the Compensation Act of 1906, and 
the working of the Act itself has now demonstrated 
the necessity for the adoption of this proposal. The 
author expresses the hope that on the conclusion of 
hostilities steps will be taken to bring into existence a 
service which experience in other countries has 
proved to be of inestimable advantage in securing 
the efficient, economic, and beneficient administra- 
tion of measures which are essential to the-well-being 
of the community. It would be of interest if, on 
some future occasion, Sir John Collie would throw 
some light on the particular work which other coun- 
tries are said to have accomplished in this direction. 








THE AMERICAN NAVAL PROGRAMME. 
(By our representa ive in America.) 
New York, July 5th, 

ALTHOUGH no final decision has been reached with 
regard to the comprehensive programme of naval 
construction which is now before the legislative 
bodies of the United States, it seems certain that at 
least seven, and possibly eight, capital ships of the 
most powerful type will be laid down within the next 
twelve months. The five-year naval programme, 
which is expected to be endorsed by both Congress 
and Senate, provides for the construction during that 
period of sixteen capital ships, of which number it is 
proposed to lay down seven as soon as the plans and 
specifications can be completed. Four of these seven 
ships are to be battle-cruisers, and the remaining 
three battleships. American naval opinion is all but 
unanimous in demanding the construction of battle- 
cruisers with the least possible delay, since the lack 
of such vessels is held virtually to cripple the tactical 
efficiency of the United States navy. While repre- 
sentatives of the older school, such as Admiral Dewey, 
still question the value of the battle-cruiser and regard 
it as a wasteful type, an overwhelming majority of 
officers’ on the active list favour the immediate build- 
ing of a squadron of such vessels, even at the expense 
of the battleship programme. These officers maintain 
that the navy, as at present constituted, is ‘‘ top- 
heavy ’—that is to say, there is no just proportion 
between the heavy, comparatively slow, armoured 
ships and the more mobile units, armoured and 
otherwise. With neither battle-cruisers nor fast 
scouts available, the fleet would find itself fatally 
handicapped in opera ions against an enemy well 

8 ied with both these indispensable types. 
the last ten years Senate and Congress between 
them have cut down naval appropriations to the 
irreducible minimum, and with such meagre funds 
available the Navy Board decided, perhaps not 
‘altogether unwisely, to invest almost exclusively in 
battleships, considering this to be the most useful 
type for general purposes. What little money was 
eft over was devoted to destroyers and submarines. 
Between 1907 and 1916 fifteen battleships were laid 
down, whereas in the same period only three light 
cruisers were authorised, together with 58 destroyers 
and about 60 submarines. The three cruisers in 
question, viz., Birmingham, Chester and Salem, 
were completed in 1908, since which year not a single 
vessel of this type has been built. At first there 
was some idea of using destroyers for scouting duty, 
but it speedily became evident that these boats were 
too fragile and unseaworthy for continuous employ- 
ment in this service, while certain other inherent 
defects made them of dubious value for reconnais- 
sance work. As the aeronautical branch is in its 
infancy and there are no reliable airships in service, 
it follows that the American fleet at sea finds itself 
literally without eyes. The grave disadvantage of 
this state of affairs has repeatedly been demonstrated 
in the course of fleet exercises, and American officers 
have no illusions about the handicap under which 
they would labour if called upon to meet a foe who 
was well equipped with surface and aerial scouts. 
Under the five-year programme ten scout cruisers 
are authorised, four of which are to be laid down in 
the coming year. Most of the critics consider this 
number quite inadequate, and urge a rainimum annual 
programme of five ships for the period in question. 
But public opinion, in America and elsewhere, is 
more impressed by huge Dreadnoughts than by the 
less imposing but equally essential light vessels which 
go to make up a properly balanced fleet. For this 
reason the politicians are averse to granting money 
for cruisers, and the naval experts have little hope of 
increasing the appropriation for this class of vessel. 
The fifty destroyers included in the five-year pro- 
gramme are considered sufficient, while the author- 
isation of nine large and 58 small submarines meets 
with qualified approval. It is no secret that the 
majority of the American submarines now in com- 
mission have failed to give satisfaction. Motor 
troubles are of frequent occurrence, but still more 
serious is the behaviour of many of the boats when in 
a submerged condition. Very outspoken criticisms 
of these boats have been published both in the 
technical and lay Press, and in official circles there 





is no disposition to deny the charge that a number 
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of the submarines are unfitted for war duties. Con- 
sidering the undoubted efficiency of American engi- 
neering it seems strange that no thoroughly satis- 
factory internal combustion engine for submarine 
use has thus far been evolved. There is a strong 
probability that one or more of the boats shortly 
to be built will be fitted with steam engines for surface 
propulsion. A few weeks ago the Navy Board found 
it necessary to reduce the contract speed of this 
year’s boats from 20 to 19 knots, as none of the firms 
invited to tender would do so on the 20-knot basis. 
Incidentally it may be remarked that much of the 
enthusiasm originally aroused in America by the 
exploits of submarines in the Great War has now 
evaporated. Expert opinion now views the under- 
water craft as a purely subsidiary type, doubtless 
possessing great future possibilities but quite in- 
capable in its present stage of development of usurping 
the functions of any surface type save, perhaps, the 
torpedo-boat. It need hardly be said that this 
change of opinion is mainly due to the success of the 
anti-submarine measures adopted by Great Britain 
and her Allies. Eighteen months ago the Ame ican 
Press was clamouring for the construction of a huge 
submarine flotilla, and declaring that further, expen- 
diture on great armoured ships would be criminal 
waste. To-day it is recognised that the transient 
success of submarine operations was more the result 
of novelty than of any intrinsic superiority in the 
boats themselves. The fifty-eight small submarines 
authorised in the new programme are intended pri- 
marily for coast defence, though it cannot be said that 
war experience has demonstrated the value of such 
boats for this purpose. 

From the technical point of view the most inter- 
esting vessels in the new American programme pro- 
mise to be the battle-cruisers. No official details 
have yet been issued from Washington, and from 
the most recent reports it would appear that the 
principal characteristics have still to be settled. 
Nevertheless, enough is known to warrant the state- 
ment that in one important respect these vessels 
will differ radically from British designs. In place 
of the thin armour which protects all our ships of 
this class, from-the Indomitable to the Tiger, the 
American vessels will have massive belts on the water- 
line, at least l4in. thick. Plates of equal :trength 
will protect the gun-turrets and other fighting posi- 
tions, but elsewhere there will be little or no armour 
fitted. Thus a great portion of the hull will be left 
quite unprotected, while over vital parts there will 
be armour thick enough to withstand heavy pro- 
jectiles at almost any range. This decision is in 
keeping with modern American practice, as exem- 
plified by the battleships laid down since 1913, none 
of which has any armour on the side above the belt 
or over the secondary armament, though the belt 
and turrets have plating from 13}in. to 18in. thick. 
The recent naval action off Jutland is considered to 
have vindicated the soundness of this principle, for 
whereas three of the lightly-armoured British battle- 
cruisers speedily succumbed to gunfire, the thicker 
plating of the German vessels saved them from such 
swift destruction. On the other hand, it is conceded 
that the Liitzow’s 13in. or 14in. belt was of no avail 
against the heavy British projectiles, while the 
Seydlitz, which is believed to have foundered during 
the German flight, was riddled with shells in spite of 
her 12in. side armour. The point on which there is 
general agreement is that substantial armour protec- 
tion, though it may not save a ship from ultimate 
destruction, is an important factor in reducing 
casualties among the personnel. A thinly-armoured 
vessel, when subjected to the concentrated fire of 
heavy guns, is liable to sink with appalling sudden- 
ness, as did the Queen Mary, the Invincible and the 
Indefatigable, taking with her practically her entire 
complement. Thicker armour usually enables a 
stricken ship to keep afloat until her crew has been 
rescued, besides limiting the casualties from shell-fire. 
A well-known instance of this occurred at the Battle 
of Santiago in the Spanish-American war, when the 
Cristobal Colon, the only ship in Cervera’s squadron 
with anything like complete armour protection, 
sustained remarkably few losses among the crew, 
in spite of being exposed to a cannonade quite as 
heavy as that directed against the other Spanish 
cruisers. Admiral Dewey, who publishes a thoughtful 
review of the Jutland battle in the current issue of 
Sea Power, maintains that the comparative uselessness 
of thin armour for capital ships was amply demon- 
strated by the sudden end of the Queen Mary and the 
two older battle-cruisers in the British line, though 
he recognises that these ships had to fight under 
conditions for which they were never designed. 

According to reports from Washington it would 
appear that 16in. guns are to be mounted in the battle- 
ships and battle-cruisers of the new programme, 
beginning with the Tennessee and California in the 
former category. This type of gun has been approved 
by the Naval Secretary, Mr. Daniels, after consulta- 
tion with the General Board of the Navy. For many 
months there has been a sharp contest among the 
experts on this point, some of whom advocate the 
retention of the 14in. gun, while others favour the 
heavier weapon. Theé ballistics of the 16in. gun have 
not been published, although the weapon has been 
under trial for a considerable time. The weight of 
the gun is unofficially given as 105 tons, and that of 
the projectile as 2100]b. The only other known 





weapon of this calibre appears in the Krupp list for 
1914, the weights of gun and projectile being 100.1 
tons and 2028 lb. respectively. One argument against 
the introduction of the 16in. gun is the fine perfor- 
mance of the new 14in. model which is mounted in the 
Pennsylvania and her sister. This is a 50-calibre 
weapon with an enlarged powder chamber, which 
gives the projectile a muzzle velocity of nearly 3000 
foot-seconds. The figure of penetration is corres- 
pondingly high, and exhaustive trials have shown 
the gun to possess a reasonably long “life.” It is 
urged that eight of these weapons could be carried 
in a battle-cruiser of 32,000 tons—the suggested limit 
of displacement—whereas not more than six of the 
16in. pieces could be mounted in the same ship 
without unjustifiable sacrifices in other directions. 
Nevertheless, the big-gun enthusiasts appear to have 
carried their point. 

When the designs of the American battle-cruisers 
become available they ought to present many features 
of exceptional interest. At the moment it is difficult 
to perceive how those responsible for the plans are 
to reconcile the many conflicting demands laid down 
by the Navy Board. In the first place, there is the 
necessity of keeping dimensions well within the limit 
imposed by the locks of the Panama Canal, which do 
not permit of a greater beam than 97ft. Then the 
ships are to have l4in. armour over vital parts, a 
main battery of éight heavy guns, and a speed of 
35 knots, with a steaming radius of at least 12,000 
miles. British designers, with their unrivalled ex- 
perience with this type of vessel, are sceptical as to 
the feasibility of embodying these features in a ship 
of the given displacement. It should be noted, 
however, that according to unconfirmed statements 
the displacement has been raised to 35,000 tons, 
and the iength to 800ft. To drive such a ship at 
35 knots it is estimated that engines of 170,000 to 
200,000 horse-power will be necessary. Whatever 
their other merits or defects, these battle-cruisers 
bid fair to be the costliest ships which, so far as is 
known, have ever been built. As approved by the 
Navy Board, each vessel is to cost £3,300,000, exclu- 
sive of armour or guns, so that the total amount per 
ship cannot be less than four million sterling. Even 
so, the various firms invited to tender are said to 
have complained that this figure is too low. 

The scout cruisers, of which four are to be laid down 
in the coming year, are expected to displace between 
5000 and 6000 tons, and to resemble in many respects 
the later representatives of our ‘‘Town”’ class. 
They will have turbines to give a speed of at least 
28 knots, and will burn oil exclusively, as indeed will 
all the vessels built under the new programme. 
The armament will probably consist of 6in. quick- 
firing guns. It remains to be seen whether the 
relatively vast programme of naval construction 
on which the United States is about to embark will 
survive throughout five long years the political 
influences which are bound to come into operation 
after the elections next November. It is true that 
for the moment the American nation is united in its 
determination to possess a navy strong enough to 
protect its incalculable interests in East and West, 
but it is equally true that the formidable political 
bloc representing the Middle Western States is 
traditionally hostile to expenditure on armaments, 
and may find an opportunity to prune down the naval 
programme when the popular zeal for ‘ prepared- 
ness ”’ is less in evidence than at present. 








THE PRODUCTION OF GLASS FOR SCIENTIFIC 
USE. 
By BERTRAM BLOUNT, F.I C. 


Gass was regarded for a good many centuries as so 
common a product that its method of manufacture 
for ordinary purposes was assumed to be correct, and 
considering the excellent specimens of glass of every 
kind ranging from the grade of ordinary window glass 
to the finest Venetian mirrors, and to the handsomest 
examples of coloured glass (‘‘ stained glass’’) used 
for ecclesiastical decoration, this view will hardly be 
disputed. 

Whereas the art of the glass maker for common use 
and for purely deccrative purposes was brought to 
something approaching perfection many years ago, 
the study of glass as a material for technical and 
scientific use was not seriously attacked until about 
the beginning of the nineteenth century. It is 
reasonable to believe that the first demand for glass 
of special quality and properties came from those 
engaged in the manufacture of lenses, where the 
optical quality of the material was of primary 
importance; as soon as it was understood that 
although all glasses properly so-called are transparent, 
yet their optical properties vary, the lens maker 
turned his attention to the preparation of glass whose 
optical properties would suit his needs. 

Somewhat after this time similar scientific require- 
ments led to the production of chemical glass. It is 
not so long ago that chemists were perforcedly 
content to use glass vessels of the clumsiest make, 
no doubt adapted for domestic purposes, but ill-fitted 
for the more drastic treatment which they must 
withstand in the laboratory. 

Then came another phase, when the factories in 
this country took little interest in the needs of the 





chemist but were certainly helpful for the physicist, 
and optical glasses of high quality were here prepared. 
But the chemist remained dependent on material 
provided in Bohemia, Thuringia, and other places in 
what are now enemy countries. Some of these 
glasses were not particularly good, as anyone who has 
ever used a Thuringian beaker knows very well, but 
they served their purpose, and Bohemian hard glass 
has such merits that anyone who made a combustion 
in the days when some of us were students would 
trouble about no other product. So far had this 
tradition gone, that when a prohibitive tariff on the 
importation of glass from Germany into France was 
imposed, French chemists were at a loss until they hit 
upon the ingenious idea of getting their tubes and 
other glass apparatus sent over duly sealed and 
marked ‘‘ Deutsche Luft.’’ As there was no duty 
on ‘“‘ German air” and as packages went free, the 
French chemists got their glass. 

The next stage of the glass business began by the 
systematic study of the qualities of glass for any 
given purpose, chemical, optical, or in fact anything 
that was not purely decorative or of household use. 
In this Schott und Genossen took the lead, and by a 
perseverance and intelligence which gives us some- 
thing to think about, prepared glasses undoubtedly 
excellent in their class. It followed naturally that a 
sort of faith arose among British chemists and 
physicists that no good glass for their purposes 
could be obtained except from Jena. They are by no 
means to be blamed, they took the best they could 
get, and manufacturers as a body were content to let 
this trade go to people who proved to be our enemies. 
In short, to the manufacturer and user Jena glass has 
been at once a bogey and a fetish. 

When a real demand arose for glass hitherto 
imported a different attitude was adopted. The work 
was done very quietly and at first quite privately. and 
the Jena “‘ mysteries’’ were soon solved by British 
chemists. The chief direction of the whole matter 
came into the able hands of Professor Herbert Jackson, 
and by the unremitting labours of himself and his 
coadjutors analyses of glasses of recognised quality 
for chemical and physical use have been made, 
formule based on these analyses have been prepared, 
and experimental melts of such mixtures were carried 
out. And this latter stage was no light task. 
Literally hundreds of such experiments were needed, 
and from their results the facts obtained in the 
laboratory have been translated into a working scale 
with consistent success. 

At the beginning it was not quite easy to induce 
responsible manufacturers to risk monetary outlay in 
what they regarded as a relatively small matter, but 
when it was proved to them that glass is after all a 
““key ’’ industry some responded very well. When 
these two things were finished, namely the prepara- 
tion of the formule and the translation of these into 
practical conditions, the bogey connoted by the 
term “‘ Jena glass’? went the way of all bogeys when 
they are properly faced. Once more the touching 
belief in the superiority of the German chemist has 
been put into the category of other interesting myths. 

In the first instance the Institute of Chemistry 
threw open to every manufacturer its stores of 
knowledge, but that course seemed to be too generous 
when the commercial aspect of the question came to 
be considered. It was distinctly unfair to allow those 
manufacturers who had not helped, to take advantage 
of the knowledge which had been acquired by great 
effort and cost without their co-operation. I think 
I am noi going beyond the facts when I say that the 
Institute of Chemistry has throughout regarded itself 
as in a fiduciary position. Having handled its own 
funds for national advantage it was content to 
accept public money granted by the Board of Trade 
on terms which it approved as placing the knowledge 
to be acquired at the disposal only of those manu- 
facturers who, apart from the question of their 
pockets, are content to act for the national welfare. 
There is also a question how far such formulz as have 
been made public may reach undesirable recipients, 
but that is a trivial matter when compared with the 
central idea that whatever knowledge has been 
gained shall be utilised nationally and not for private 
profits. 

Those formule which have been published by the 
Institute of Chemistry need not be repeated here, and 
those which have since been prepared cannot be 
published for obvious reasons, but they are accessible 
to all responsible persons who are prepared to satisfy 
the Board of Trade of their bona fides. 

To show the range of work that has been covered, 
it may be mentioned that formule for such various 
kinds of glass as soft laboratory glass, resistant glass, 
combustion glass, glass for miners’ lamps, for X-ray 
bulbs, for thermometers, for electric light bulbs, 
for artificial eyes and for optical instruments have 
been prepared, and that. these glesses have 
proved in every way satisfactory. Enough has been 
said to show that the notion that glass for scientific 
use must be made abroad is préposterous. It 
will not bear discussion. There is no glass at this 
moment adapted for any scientific purpose what- 
ever which cannot be made in this country, and 
most of these glasses are actually being made. 
During the whole of this inquiry I venture to 
say that British chemists and manufacturers 
have come out fairly well, and I think that they 
should both go on, not in the somewhat disconnected 
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way which has been too prevalent, but hand in hand 
for the conquest of industries, larger, it may be, than 
this of glass. 

So far I have dealt only with the technical side of 
this matter, but as I am addressing scientific people 
I should like, with great deference, to call their 
attention to other questions which I confess have 
puzzled me. I cannot find a definition satisfactory 
to my mind of the word “‘ glass.’’ Is it to be called a 
transparent collodial solid? That is an exact 
inclusive term, but unfortunately barley sugar comes 
within the definition. Is it to be called a transparent 
homogeneous substance with high melting point ? 
I am afraid that silica vomes into that category. Is 
it to be considered as a somewhat acid silicate which 
is transparent ? That seems to be nearer the mark, 
but even then its transparency, which is the real test, 
must have relation to the nature and amount of rays 
transmitted. It may be accepted that the old notion 
of glass being a substance composed chiefly of silica 
combined with bases such as lime, soda and lead oxide 
must be dismissed when we consider the variety of 
acid and basic oxides which may enter into the 
composition of modern glass, and their respective 
functions afford opportunity for chemico-physical 
study as interesting as it is technically important. 
Probably enough, originally the utility of the less 
frequent, but nevertheless highly valuable constituents 
such as boron, zine, and fluorine was discovered more 
or less empirically, but nowadays the why and 
wherefore are as attractive to the maker as the 
investigator, and it may well be that an increase of 
knowledge in a very difficult branch of science will 
result from a need caused by a devastating war. 

I cannot close without recurring to the question 
of the definition of glass. The first dictionary at hand 
has this: ‘“‘A hard, brittle, transparent, factitious 
substance, formed by fusing sand with fixed alkalies.” 
This is a fair index of how far we have travelled. To 
those who are ingenious in the fascinating pastime 
of making definitions which shall comply with the 
two limitations of a definition, namely, that it shall 
be at once exclusive and inclusive, I commend the 
simple question: What is glass ? 








VISIT OF FRENCH WORKERS. 


On Tuesday evening last a numerous gathering assem- 
bled in the Westminster Palace Hotel, at the invitation 
of Sir Robert Hadfield, to listen to a message sent 
by the workers of France to the workers of Britain. 
Those who brought and delivered the message were 
Lieut. George Weill and Private Cabannes, and their 
visit to this country was understood to be in return for 
@ visit paid last autumn to the munition and industrial 
centres of France by Mr. George H. Roberts, Mr. John 
Hodge—who was at the time Chairman of the Labour 
Party in the House of Commons—and Messrs. Adolphe 
Smith and J A. Seddon. The visit was, moreover, of an 
official character, being paid as it was in the name of the 
French Government, and the purport of the message was 
this, that though the whole of France hated and loathed 
war, and though the love of peace was almost universal 
within its borders, yet the nation as a whole and the par- 
ticular section of the race which they—the delegates— 
represented, that is to say, the workers, were solidly 
determined to continue to fight to the last drop of blood 
for the triumph of justice and of liberty and the 
progress of humanity. They were fighting for the eman- 
cipation and for the liberty of Europe, for right against 
might, and nothing short of victory would now compensate 
them for the blood that had been shed and for the treasure 
poured out. Both soldiers, who had but a few days 
before been fighting for their country on the banks of the 
Somme, addressed the meeting in plain, straightforward 
terms in their own language, which was subsequently 
translated by an interpreter. A similar course is, we 
understand, to be pursued in various other centres, in- 
cluding Leicester, Birmingham, Sheffield, Norwich, Leeds, 
Edinburgh, Glasgow, Newcastle-upon-Tyne, Manchester, 
Bristol and Cardiff, which will be visited during the next 
fortnight. Of Lieut. Weill it may be told that, being 
an Alsatian, he preferred to enter the service of France 
and became an interpreter on the staff of the 81st Infantry 
Division of the French army. For this he was con- 
demned to death by the German Strasbourg Court Martiai. 











A SIMPLE DIAGRAM FOR REDUCING 
TACHEOMETER READINGS. 


By FRANK R. FREEMAN, B.Sc. Eng. (London), 
A.M. Inst. C.E. 


THE chief objection to tacheometric surveying is the 
great amount of labour involved in reducing the readings 
made in the field, to obtain the reduced levels of the spots 
surveyed. The following article describes a method of 
carrying out these reductions which, it is believed is as 
accurate, while being much simpler and quicker, than 
the use of books of tables or slide-rules. 

Referring to Fig. 1, the level of spot A required = 
I — s + d, I being the instrument or collimation level, 
s the staff reading, and d the calculated height above 
instrument level subtended at distance D by the vertical 
angle to the horizontal a. Thus the reduction of readings 
consists in. calculating d = D tana, adding to or sub- 
tracting it from collimation level and lastly subtracting 
the staff reading. With the diagram here described, 
however, the quantity d is calculated and automatically 
added or subtracted, while s may easily be subtracted 
from the result in the head—being usually made a whole 
number with no decimals—and the result only is entered 
in the field book. 

The diagram (Fig. 2) should be accurately plotted to 
convenient scales on drawing paper. The length AB 


represents the greatest distance at which readings will be 
made—500ft. in Fig. 2—while C.D represents about 
100ft. difference of level—50ft. each side of AB. For 
imperial size paper and for distances up to say 600ft., 
20ft. to lin. for the distance scale and 5ft. to lin. for the 
level scale, will be found convenient. 

The “‘ vertical angle lines’’ are such that to any one an 
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Fig. I. 


ordinate from line A B represents the quantity d = D tan a, 
at distance D, the level scale being used to measure 
d and the distance scale for D. These lines may be 
plotted by means of their intersections at 1000ft. or 500ft. 


always subtracted from D the field reading to find D} 
the true distance. Values for C may be calculated from 
the formula C = D — Deos*a. The scale marked on the 
T-square is used for distances, the 100ft. mark representing 
1000ft. and so on. This small scale of distances will be 
found accurate enough, as the variation in C is usually 
negligible for a difference of say 5ft. or 10ft. of distance. 








CHARGING ELECTRIC VEHICLE BATTERIES. 





Tue Electric Vehicle Committee has issued certain 
recommendations for the guidance of persons who wish 
to make arrangements for charging electric vehicle 
batteries. In the first place, before apparatus is purchased 
or arrangements made for charging batteries, particulars 
should be obtained from the local electric supply authority 
of the nature of the supply that is available, the voltage 
of the supply, and, if alternating, the periodicity and 
number of phases. Taking first the case of small charging 
equipments for private use or where not more than two 
cars are charged at a time, three cases are to be considered 
—(A), (B) and (C). In case (A) it is assumed that the 
incoming supply is a two-wire 110-volt one. It will be 
found advantageous under these conditions to connect 
| the charging switchboard directly to the mains by means 
| of a double-pole switch and fuse or an overload circuit 
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from tables of natural tangents. The lines for each 
degree should be black, and the intermediate lines repre- 
senting ten-minute or five-minute intervals of distinctive 
colours. Smaller subdivisions of angle may be made by 
eye. 
The vertical scale is plotted on a separate strip of paper 
lin. wide for a distance of 200ft. to the scale of levels. 
The two edges of this strip are marked on the diagram 
by the lines P Q and RS, at right angles to AB. The 
scale of distances is marked on the edge of the T-square 
or as shown in Fig. 3, a strip of thin card being marked 
with the scale, glued to a wedge-shaped length of wood and 
tacked to the T-square when required. 

In use, the diagram is pinned to the board so that zero 
on the distance scale passes over point A, and the level 


Wedge- shaped 
niet of Wood 





scale is pinned between the lines P Q and RS so that the 
reading on line A Bis the instrument level, hundreds of feet 
being neglected. 

Now, on bringing the distance reading on the T-square 
of any spot over the corresponding ‘‘ vertical angle line ”’ 
—on the ‘‘down”’ or “‘up”’ side of A B according as the 
collimation line is falling or rising—a level may be read 
off at the edge of the T-square on the level scale. From 
this is subtracted the staff reading, the result being the 
reduced level required. Thus in Fig. 2— 


Collimation leve! (I) is 688.20 
Distance (D) abe 394ft. 
Vertical angle (a) ... 7a Jas + 2° 45’ 
Reading from diagram (I + D tan a) 706.9 
Staff reading (s)_ ... she see 3.0 
Reduced level (I + D tana — 8)... 703.9 





The small diagram on Fig. 2 is for finding the correction 
C to the distance D for steep vertical angles, C being 
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DIAGRAM FOR REDUCING TACHEOMETER READINGS 


breaker. The regulation of current to each battery under 
charge should be controlled by means of a separate rheostat 
in each circuit. In the next case (B) it is assumed that 
current is to be taken from a 220-volt two-wire system. 
Here, again, it is recommended that the surplus pressure 
should be absorbed by a resistance. A permanent resist- 
ance in the main circuit and separate resistances in each 
charging circuit should be used. In case (C) it is assumed 
that the supply is a three-wire one. A motor generator 
is recommended in this instance. The motor should be 
connected across the outers and the generator designed 
to give a pressure ranging from 85 to 120 volts, the com- 
plete sets having sufficient capacity to give the maximum 
energy required for the full number of batteries that have 
to be charged at the same time. But when the pressure 
| across the outers does not exceed 250 volts the method 
described under case (B) can be used as an alternative. 
Each battery circuit should be provided with a separate 
rheostat in addition to the rheostat controlling the field 
of the generator. 

We come now to larger charging equipments for public 
garages or private firms having more than two cars in 
service. Here, again, three cases are to be considered— 
(A), (B), (C):—(A) Incoming supply at a pressure of 
110 volts, two-wire ; (B) incoming supply at a pressure 
of 220-500 volts, two or three-wire, and (C) incoming 
supply at a pressure of 220 volts, two-wire. Case (A): 
Where the supply is given at approximately 110 volts 
it will be found advantageous to connect the charging 
switchboard directly to the mains through a double-pole 
switch and fuse or overload circuit breaker. The regula- 
tion of the current supplied to each battery under charge 
should be controlled by means of a separate rheostat in 
each circuit. Case (B): A motor generator should be 
used to reduce the pressure to the required value. The 
motor should be connected across the outers of the three- 








wire system and the generator designed to give a pressure 
ranging from 85 to 120 volts, the complete set being of 
sufficient capacity to give the energy required for the 
total number of batteries that have to be charged together. 
Each battery circuit should be provided with a separate 
rheostat in addition to the rheostat controlling the field 
of the generator. Case (C): When the two-wire supply 
is given at approximately 220 volts, a balancer type 
of machine may be employed in place of a motor generator 
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A NATIONAL PROJECTILE FACTO 








were) | |e 








—s- | “ 


=e ocean 


ipa 


2 
a ALB a be 


t combs tie it! 
= 


cemecenmer 
7 ee 
oo - 
t 
= 


oo seneadlll i) 
oe Ts ee ee 


~,. 
| 
' 


il 
ja 


| 


BL | 


ma) Pe 





7 the 
. “amines Se 








FEBRUARY 5th, 1916—MORE MACHINES BEING INSTALLED 
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MAY, 1916—THE SHOPS AT WORK 
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for obtaining the correct charging voltage by using. half 
the balancer for charging purposes and running the other 
half as a motor. Or the two halves of the machine may 
be utilised for charging two batteries at the same time. 
The advantage of this arrangement is that currents 
required for the two batteries can be adjusted to suit the 
charging requirements by regulating the fields of the 
balancer. In this way a greater economy is obtained than 
is possible with a motor generator. 

Alternating current is, of course, quite unsuitable for 
charging batteries. A motor generator is therefore brought 
into use. The motor must be designed to suit the pressure 
and periodicity of the alternating-current supply, which 
may be single-phase, two-phase, or three-phase. The 
generator must be designed to give direct current at 
a pressure ranging from 85 volts to 120 volts. Where the 
supply is single-phase alternating-current it is possible 
to use in place of a motor generator one or more mercury 
are rectifiers, which may be designed to run at the par- 
ticular periodicity of the supply. 

The charging switchboard has three functions to 
perform :—(a) The receiving of the current from the 
supply mains ; (6) the control of the apparatus used for 
reducing the supply pressure, and (c) the distribution and 
regulation of the current to the various battery charging 
circuits. All live metal parts must be protected in order 
to avoid risk of shock, unless all live metal is entirely 
enclosed in an earthed metallic covering. An insulating 
platform 6in. high and not less than 3ft. wide must be 
provided for the attendant to stand upon. All live metal 
subjected to pressures exceeding 125 volts alternating 
current or 250 volts direct current must be totally enclosed 
by an earthed metallic covering. The handles of exposed 
switches and rheostats must be fitted with large diameter 
insulating flanges to provide proper protection. 

The equipment recommended for use on the various 
panels of the charging board is as follows :—(a) For the 
incoming supply a double or triple-pole switch and fuse, 
or a double or triple overload circuit breaker ; (b) for the 
motor of the motor generator a starting switch and 
resistance fitted with overload and no-volt release and a 
double-pole or triple-pole quick-break switch. For the 
generator a double-pole quick-break switch, an ammeter 
and voltmeter, a field regulating rheostat, a pair of bus- 





SAFETY DEVICE FOR COLLIERY CAGES. 





A SAFETY appliance for use with colliery cages, or lift 
cages, has been invented and patented by Mr. rge H. 
Schofield, a colliery mechanic in the employ of the Wigan 
Coal and Iron Company, Limited, and residing at 
97, Walmesley-road, Leigh, Lancashire. Schofield’s 
patented suspender for mine and like lift cages, as the 
safety device is termed, has for its object the prevention 
of cage accidents in colliery shafts, or in lifts or hoists, 
and is intended to come into operation in the event of 
the winding rope breaking, the drawing out of the capping, 
or the detaching hook failing to act in case of over-winding. 

As will be seen from the accompanying illustrations, the 
lifting link, which has a collar or flange on each end, is 
attached to the supporting rope or cable of the cage and 
passes through a plate, being connected on the under 
side by means of a shackle to emergency chains which, in 
turn, are connected to the cage in a normal manner. 
Pivoted to the plate referred to are a number of arms 
which in their outer ends have sleeves adapted so as to 
slide over guiding cables, or equivalent devices—such as the 
ropes shown in the illustration—in connection with which 
the cage works. At the inner ends these arms are 
connected, midway between pivot and end, to chains by 
means of which the cage is normally lifted, the extreme 
end of the arms resting on the under flange or collar of the 
lifting link. 

In the normal operation of the safety device, tension 
on the supporting link is transmitted to the plate and the 
cage is lifted, owing to the inner ends of the arms abutting 
against the lower surface of the plate, the tension being 
therefore transmitted from the pivots of these arms to the 
chains. The arms are normally adapted to lie substantially 
at right angles to the guiding cables, so that there is no 
restriction to the free movement of the cables. Directly, 
however, that the tension of the supporting rope or cable 
is relieved, as for instance in the case of rope breakage, the 
weight of the cage is no longer supported by the lifting 
plate, but, acting on the supporting chains, pulls the levers 
to which they are connected about their pivots, thus 
causing an immediate gripping of the sleeves at the outer 








Fig. 2 
SAFETY DEVICE FOR COLLIERY CAGES 


bars from which connections can be conveniently made 
to the various charging circuits. (c) For each charging 
circuit a double-pole quick-break switch and a single-pole 
circuit breaker fitted with overload and reverse current 
attachments; an ammeter shunt with plug receptacle 
for plugging a common ammeter into any circuit, or a 
simple type of ammeter in each circuit, and, if desired to 
measure the energy supplied, an integrating watt-hour 
meter on each circuit. A master meter on the incoming 
panel may be used instead of a meter in each circuit, if 
this is considered to be sufficient. A regulating rheostat, 
which in the case of a motor generator supply need only 
absorb a small amount of energy, but in the case of a direct 
supply, and where a large voltage has to be absorbed, the 
rheostat will need to consist principally of a permanent 
resistance of large capacity and partly of a regulating rheo- 
stat. A pair of terminals to which a suitable length 
of cable can be permanently connected, it being intended 
that each charging panel shall have its own length 
of cable, terminating in a standard charging plug suit- 
able for fitting the standard receptacle, fixed on the 
vehicle. If it is desired to have the charging cable remov- 
able it should be fitted with a standard charging plug at 
each end and a standard receptacle should be fixed on 
the charging panel in place of the pair of terminals referred 
to above, or on the end of the permanent circuit from the 
panel. 

The charging cable recommended is a three-core ‘‘ cab 
tire’? sheathed cable, the two current-carrying leads 
being .1 square inch section, and the third or earth wire 
a 7/16 S.W.G. wire. Each charging panel should be 
fitted. with an earthed terminal connected to a common 
earth wire, to which the third core of the charging cable 
should be connected. The ends of the two current-carry- 
ing leads should be identified by red and blue paint and 
arranged so that the positive cable goes to the outside 
contact of the plug and the negative cable to the inside 
contact. Each pair of cables on the charging panels 
should be identified with similar colours and also stamped 
with plus and minus signs. 

All wiring work and fittings must be installed in accord- 
ance with the wiring rules issued by the Institution of 
Electrical Engineers and the rules of the fire insurance 
office in which the premises are insured, and must comply 
with any special regulations issued by the electric supply 
authority, 





ends on the guiding cables, the consequence being that the 
cage is immediately arrested. 

The inner ends of the arms are preferably provided with 
bevelled portions. They may, for instance, have an 
upper V-shaped tapered surface to engage a corresponding 
notched surface on the lower side of the supporting plate, 
so that the arms are held rigidly in a predetermined 
position relatively to the plate, and consequently also to the 
guiding cables. 

The arrangement is adaptable to.cages having two or 
more guiding ropes or cables. In cases where four guides 
are provided, for instance, the supporting arms already 
referred to are arranged diagonally, having their inner 
ends connected to the sides of the cage, whilst in the case 
where a cage is guided on three ropes or cables, forming 
a triangle, the cage being of rectangular cross section, two 
chains are connected together, and to one lifting arm, and 
the other two arms are conected each to a single chain. 

Fig. 1 shows the safety appliance in normal position 
attached to four guide rods or cables, as when the cage is 
being lifted or dropped by the tension of the winding rope 
and winding is taking place. The cage in the illustration 
is a single-decker. 

Fig. 2 shows the position of the appliance when the cage 
is at rest on the catches, or “ keps.’”? The chains now 
being slack, the suspender does not interfere with or 
impede the progress of ‘“‘changing decks,” and it is 
possible tolower the safety device on to the top of the 
cage for inspection, if desired, without its in any way 
getting out of order, or becoming disarranged, so long as the 
winding rope remains attached. 

In the event of the winding rope becoming detached 
through breakage, or the drawing of the capping, &é., 
whilst the cage is in motion the appliance assumes the 
position shown in Fig. 3, the weight of the cage then 
putting tension on the chains attached to the inner parts 
of the arms and causing the outer ends of the arms to move 
upwards and the sleeves to grip the guides, the result 
being that the cage is brought to a standstill. 

Since the operation of the appliance is affected solely 
by the weight of the cage there is no need for counter- 
weights, springs, or the like, and steadier winding is 
assured by the position of the device above the cage 
giving the latter a longer bearing on the rods. 








full extent that consumers sought. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Ironmasters Get their Way. 


Three weeks ago I declared in this letter that 
I should be very much surprised if the Government 
persisted in its refusal to grant the prayer of the pig iron 
makers in this district for an advance in the schedule 
regulating the sale as from the end of June last of forge 
and foundry irons to “ controlled’ firms operating under 
the Government auspices. Since then the authorities 
have twice denied the ironmasters. But now they have 
given way, and the makers have entered into their ‘‘ own.” 
The maximum has been officially increased 5s. per ton. 
The announcement was not generally credited at first, 
but happily it is true none the less. The report, once set 
going, quickly assumed very precise and positive shape as 
regards Staffordshire pig iron, and a less definite form with 
reference to Northamptonshire and Derbyshire makes. 
The decision has been to raise the maximum for Stafford- 
shire part-mine from 90s. to 95s. for forge, and from 
92s. 6d. to 97s. 6d. for foundry iron, and similarly to 
extend the limits for all-mine. The decision is the direct 
result of representations made by a deputation from the 
trade which, as I last week stated it would, strongly 
objected to the exclusive advance granted to Cleveland. 
The case of Derbyshire and Northamptonshire is under- 
stood to be in abeyance, but smelters profess entire con- 
fidence in the issue when they have had time to present 
their particulars to the Ministry. The new prices for all- 
mine iron become :—Ordinary qualities, 115s. and 120s. 
for forge and foundry sorts respectively ; special qualities 
of warm-air all-mine, 165s. for forge and 175s. for foundry ; 
while cold blast iron is raised 10s. per ton to 187s. 6d. 
As soon as the report of the advance gained currency, 
agents who had no direct information attached conditions 
to sales, immediately securing to themselves the advantage 
of any increase. There were a few bargains, but no general 
speculation, the main effect upon the Birmingham market 
being to deter business. Some sales were stated to have 
been made by merchants on the faith of the prices fixed 
by the order issued on the 7th inst., which showed no 
advance, and if these people have to cover at the in- 
creased rate their case will be a hard one. The market 
this week continues much unsettled. 





Manufactured Ironmakers’ Strained Position. 


Leading bar iron makers stated this afternoon 
in Birmingham that a corresponding advance in bar iron 
will be a logical corollary of the advance in pig, and this 
is a view which was strongly impressed upon the Ministry 
when prices were under negotiation some time ago. 
Makers of finished iron as such, it is understood, had no 
part in the pressure brought to bear upon official quarters 
since the issue of the Order of July 7th. The bar mills 
at present are fully employed, most of them having as 
much work on hand as will keep them busy for two months 
to come, and certainly an early, if not an immediate, 
advance in prices must be looked for. No firms would 
book orders to-day on Change at the old rates. Con- 
sumers of finished iron and steel are anxious to cover 
their immediate wants. There is a great deal of Govern- 
ment work open for acceptance. France is reported to 
be a good buyer of steel, and from Russia the ironfounders 
have some large offers for iron and steel works, heavy 
rolls and other works plant. Home merchants are consider- 
ing the repetition of expiring orders for manufactured iron, 
and shipping buyers are prepared to place a number of 
good lines, while they are urging manufactured ironmasters 
to get forward overdue consignments. The price of 
galvanised sheets, after being long maintained at a high 
figure by the great cost of steel, is again going upwards 
consequent upon the near advance in spelter. There is, 
however, no keen competition. Some of the works are 
practically at a standstill, and the output is extremely 
low, as may be gleaned from the fact that the exports 
last month fell to the lowest record of modern times, the 
total being only 108,000 tons, or some 45,000 tons less 
than might have been considered a fair average in pre-war 
times. The total for the first half of this year is only 
84,844 tons, as compared with 167,415 and 379,739 tons 
respectively in the preceding two years. To-day on 
’Change in Birmingham galvanised sheets were in very 
short supply, and producer held off the market. The 
price of 24 gauge corrugated was again £28, the fall to 
£27 being very short-lived. Black corrugated sheets 
were £18 to £18 10s. up to 24 gauge. 


Advance in Steel Foretold. 

The new conditions in pig iron prices will operate 
on rolled steel, makers of which will claim a revision of 
their prices. It is anticipated that there will be a very 
early advance to cover the new terms. The alteration is 
already disturbing fresh negotiations, as sellers will only 
contract subject to what may occur with regard to future 
prices. Still it cannot be supposed that prices should 
continue as now. On’Change this (Thursday) afternoon 
Some classes of steel were rather scarce for delivery before 
September and October. Steel rounds and fine steel hoops 
were in active request. Wagon plates were in more 
inquiry than lately, and billets were not obtainable to the 
Ingots, billets, and 
blooms are being imported to a fairly substantial amount, 
but there is less freedom as regards sheet bars. For 
September shipments from the United States higher prices 
are asked, the American railways having notified an 
increase in freights. This, it is said, will amount to an 
addition of at least 5s. per ton to steel shipped to this 
country. Sheet bars are now obtainable at £13 10s. to 
£14 delivered here. The home producer does not consider 
unofficial business worth while at less than about £14. 
American billets rule at about the same level as sheet bars. 
American wire rods are being bought to a limited extent. 
The price works out at £20 here. English supplies cannot 
be obtained on more favourable terms. 


Commandeering Machinery and Owners’ Complaints. 
Serious complaints are being made by some 
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Birmingham manufacturers of their treatment by the 
Ministry of Munitions concerning the surrender of 
machinery under the Defence of the Realm-Act. The 
complaint is that instead of making a pro rata levy of the 
available plant in general and so easing down the incon- 
venience to business the demands are centred upon a few 
firms, with the result that some factories are being stripped 
of nearly the whole of their plant. It is pointed out that 
during the past few days, for instance, a few firms have 
been called upon to give up their machinery to the 
Ministry ; but many other firms in at least an equal 
position to those affected have been ignored. ‘* What the 
Government appears to be doing,’ complained the head 
of one of the businesses concerned, “is to penalise anybody 
it comes across first. Everybody must make sacrifices 
just now, it is true; but the sacrifice might be equalised. 
if, for example, the Ministry wants so many thousand 
fly-presses, let them make a pro rata levy all over the 
city, instead of singling out half-a-dozen or even twenty 
firms.”” The present method, it is contended, may compel 
a man to close down his business. As a census of all the 
machinery available has long ago been taken by the 
Ministry, the adoption of the system advocated need not 
involve any considerable delay to the Government when 
machinery is required. Another complaint of almost 
equal importance is that there is no co-ordination between 
the Ministry and the Board of Trade when machinery is 
being called up. One leading manufacturer, for instance, 
recently obtained permission from the Board to import 
aluminium from America for making stamped hollow-wares 
for export—a class of goods formerly supplied by Germany. 
He has just imported this aluminium ata cost of several 
thousands of pounds, and now finds that the Munitions 
Department intends to deprive him of his plant. Hard 
this indeed. The Chamber of Commerce has been asked 
by the manufacturers to lay the facts before the Govern- 
ment and a speedy answer is requested. 


Wages in the Engineering Trades. 


Sir George Askwith’s department is to be called 
in to arbitrate upon wages in the engineering and allied 
trades. Originally the workmen in the Birmingham 
district applied for advances of 5s. a week on day workers’ 
rates and 12} per cent. on piece-work rates. The local 
employers felt unable to accede to this, and the matter 
was referred to a national conciliation body. Then the 
trade unions abandoned the claim to increased piece rates, 
but asked for a 25 per cent. advance on day workers’ 
wages. Many Birmingham employers believe that some- 
thing should be done to redress existing anomalies as 
between the earnings of the regular day-workers and those 
of piece workers, to whom the circumstances of the war 
have given such special advantages. However, the 
central body was not able to agree on any modus vivendi, 
and so the question has been referred to the Board of 
Trade. Negotiations are proceeding with reference to an 
application for advance by the men employed in the metal 
wire and tube trades. 


Constructional Steel Outlook. 


From now onward new building work is to be 
carried on only under Government licence, unless the cost 
of the work is'less than £500 and no constructional steel 
is involved. This is a somewhat serious matter to the 
steelmakers. So far as this district is concerned, however, 
the shortage of labour, the high cost of materials, and the 
difficulty of getting regular deliveries at any price have 
effectually restricted private enterprise in building, and 
less inconvenience to the steel trade than might have 
been anticipated will occur. A few contracts upon 
which a beginning had been made before the war are 
slowly advancing. 


The Russian Chair at Birmingham. 


The Birmingham Chamber of Commerce is pro- 
ceeding satisfactorily with its scheme for the endowment of 
a Russian Chair at Birmingham University. The Chamber 
has announced that it recognises that to establish a very 
thorough connection between Russian commerce and this 
eountry, one of the first necessities is an extensive 
knowledge of the Russian language and customs and 
commercial geography and correspondence. The negotia- 
tions now proceeding with the University are to determine 
the conditions under which the endowment which has 
been placed in the hands of the Chamber of Commerce 
shall be handed over. Happily, there seems some pro- 
bability also of founding travelling scholarships to enable 
young men from the city to visit Russia and acquire 
knowledge at first hand. A financial institution in London 
as well as some other persons interested have already 
offered to provide an endowment for the scheme. 


August Holiday Wages. 


Engineering firms should notice that this week 
an express order has been received in Birmingham from 
the Ministry of Munitions, instructing that time and a 
quarter shall be paid by all firms working on Government 
contracts on August 7th and 8th, where no previous agree- 
ment exists respecting special rates. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THe general condition of the iron and steel 
markets shows no appreciable change, except perhaps 
that private trade gets smaller as the war progresses, 
and more material is required for feeding the munition 
works. This, of course, is inevitable, but nothing should 
be done unnecessarily to hinder this class of business, 
for the goose which provides the golden eggs is the private 
trader of the country, and one would not like to see this 
bird killed. entirely. 


Foundry Iron. 


The position in foundry iron has been again 
altered by the announcement made on Thursday, after 








my report was dispatched, of a rise in the maxima for 
the Midland irons of 5s. per ton. This applies to Derby- 
shire, Lincolnshire, Stattordshire, Nottinghamshire, and 
Northamptonshire foundry and forge pig iron, and brings 
the prices of four of the foundry brands to 92s. 6d. on 
trucks and of one of them (Staffordshire) to 97s. 6d. 
The change was made in response to pressure from the 
blast-furnace owners, and their positive statement that 
the iron could not be made at a_ profit under the 
old limit. However this may be, the change has 
been made in the Midlands rather to the surprise of 
consumers, but Cleveland iron is left at 87s. 6d., and we 
are told that this limit is to be maintained for the re- 
mainder of the year. The latter statement I take the 
liberty of doubting, no matter who is responsible for it. 
The result is that Cleveland iron becomes again the cheap- 
est material for the ironfounder in many districts; as, 
for instance, in the north of Lancashire, where, if as I 
apprehend, the founder will be unable to get it, he will 
be placed at a considerable disadvantage in comparison 
with his neighbours over the borders of Yorkshire. Of 
course this is on the assumption that the full maximum 
will be demanded by Derbyshire makers, on which point 
we are not quite clear yet in this district. In connection 
with the supply of Cleveland iron to Lancashire, it is 
worth while to mention that a letter has been received 
by some Manchester merchants from the Ministry of 
Munitions, inviting them to furnish a list of all the con- 
sumers of this class of iron in their district. This seems 
rather curious in view of the fact that merchants have 
refused to accept the Cleveland certificate, mainly because 
it means the disclosure of particulars of their business. 
It might of course be argued that disclosure to the Ministry 
and disclosure to the Cleveland ironmasters are two 
different things, and of course it is the business of the 
merchants to arrive at a conclusion on this point. The 
actual state of the foundry iron market here can be des- 
eribed only by the word chaotic. There appeared to 
be some makers who were still without any official noti- 
fication of the new maxima ; and some people were scep- 
tical enough to deny that there were any new maxima. 
One or two of these offered iron on the old basis, with the 
proviso that if they were wrong then the extra 5s. was 
to be charged. It is easy to understand that business 
was difficult in such circumstances, and so far as I know 
none was attempted. Nominally the prices were 97s. 6d. 
for Derbyshire, 98s. 3d. for Lincolnshire, 102s. 6d. for 
Staffordshire, and 98s. 8d. for Northamptonshire, but 
consumers are by no means prepared to pay these rates 
yet. Scotch iron is unchanged at 126s. 6d. to 128s. 
delivered by rail. 


Semi-steel. 


There is no change in the position as regards 
semi-steel, except that some buyers are now willing to 
go up as high as £13 10s. for American 2in. billets; but 
apparently importers are not able to arrange any business 
on this basis. It is said that freights are again stiffening, 
and possibly this is the result of the near approach of the 
great cotton and grain movement. Some room should, 
however, be reserved for billets if at all possible. 


Serap. 

There has been further ease in the market for 
heavy wrought scrap, perhaps because of the lesser output 
of bar iron, &c., brought about by the pressure for finished 
steel. This would, of course, lead to a smaller consump- 
tion of scrap and forge pig iron. Otherwise it would be 
difficult to account for a fall of 10s. in wrought scrap 
at the same time as a rise of 5s. in forge pig. Good 
qualities of the former have been sold lately at £6 delivered. 
Dealers are a little uncertain as to foundry scrap because 
it is impossible to say what is the selling price of pig iron ; 
but buyers can obtain it at about the late rates, say from 
92s. to 100s., according to quality. Of course the former 
price for common scrap would be low if pig iron is to be 
established at 97s. 6d. to 100s. here. In steel scrap the 
regulations of the Government have caused some confusion 
and some authoritative definitions are needed. There 
are the long straight strips sheared from finished plates, 
which are in the strictest sense of the word scrap; but 
which are worth about twice as much as the Government 
limit. Some dealers have been putting down the prices 
which they were giving for ordinary heavy steel scrap, 
in order to be able to sell it within the limit, and I under- 
stand that certain lots have been sent from this district 
to South Wales at 110s. delivered. Other dealers are 
waiting and still quote 106s. on trucks here for this class 
of scrap. The limit for steel turnings is considerably 
above the current value of this class of material in Lanca- 
shire, and this fact suggests a method by which the Govern- 
ment requirements might be met, and yet the present 
value of ordinary heavy scrap might be maintained. 
Sheffield still offers only 100s. for heavy scrap delivered, 
or 10s. less than the maximum allowed. 


Finished Iron and Steel. 


There is nothing new to report in this section 
of the market, except that the pressure for supply is kept 
up and the works have no need, to look for orders. 


Metals. 


Although there has been considerable movement 
in the standard copper market in London, this is not 
reflected in the prices for ordinary consumers’ copper, 
whether in ingots or manufactured. Electrolytic ingot 
is much the same, although some quite low prices have 
apparently been mentioned for forward delivery. Strong 
sheets are quoted still at £146, tough ingots at £119, and 
best selected at £122. Tin has been a firmer market, and 
for English metal delivered here £173 was quoted. Spelter 
also has been dearer, but merchants’ prices here do not 
follow the London market very closely. English lead 
is quoted at £30 5s. 


Manchester Association of Engineers. 


On Saturday last the president of the Manchester 
Association of Engineers, Mr. F. Reed, of Craven Brothers, 
Limited, entertained the members and their lady friends 
at a garden party at the Grange, Reddish. The weather 
formed a delightful contrast to that which has recently 








prevailed, and a very pleasant afternoon was spent. 
‘The number present was about 250. The entertainment 
included a musical programme and humorous recital. 


The Recent Royal Show. 


In spite of the adverse weather conditions and the 
restrictions which were placed on the exhibits of imple- 
ments at the recent show in Manchester, a small profit 
will be made by the Royal Agricultural Society. At a 
meeting of the Manchester Executive Committee held 
on Monday last, it was stated that the total local receipts 
amounted to £6828, and the expenditure to £6474, leaving 
a balance of £354, out of which there are still some small 
liabilities to be met. 


Barrow-in-Furnzss, Thursday. 
Hematites. 


The condition of the hematite pig iron trade of 
this district is one of extreme briskness. ‘lhe demand for 
iron is heavier than makers have experienced for 
a very considerable time, and this is likely to be the 
state of affairs for some time to come. Makers of 
munitions of war have very heavy requirements and the 
Government is pressing all the time for big deliveries of 
metal. There are now 29 furnaces in blast as compared 
with 25 at the outbreak of war, and additional furnaces 
are being prepared, but at the same time smelters want 
to be assured that they can obtain a sufficient supply 
of raw material and labour. There has recently been an 
improvement in this direction. The local consumption 
of iron is heavy. At Barrow most of the make of the 
six furnaces blowing is going into direct use at the 
adjoining steel works, and the same thing applies in the 
Workington district at the works of the Cumberland 
combination. Those smelters who have no steel plant 
are sending their iron inland as quickly as possible. 
Prices are at the maximum rates, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton net f.o.t., 
and special brands are at 140s. per ton. Warrants are 
idle at 115s. per ton net cash. 


Iron Ore. 


Throughout the district there is a very brisk 
state of affairs in the iron ore trade. A few more men 
have been started at several of the pits, but there is room 
for very many more, it being possible largely to 
increase the output of some of the mines. Prices are at the 
old rate of 21s. to 30s. per ton net at mines for good 
average qualities and best ores, such as those raised at 
Hodbarrow, are at 38s. per ton. Spanish and Algerian 
ores are at 36s. per ton delivered and are in big demand. 


Steel. 

There are no new features to record in the steel 
trade. The whole of the attention is being paid to the 
turning out of semi-manufactured munitions of war, and 
nearly the whole of the mills at Barrow and at Workington 
have been transformed into billet-making, &c., branches. 
The plate mills at Barrow are still standing idle, there 
being no labour available to keep them going, although 
the demand for plates is good. Steel rails are in the 
background, but prices are quoted with heavy sections at 
£10 17s. 6d. to £11 10s. per ton with light rails at £12 to 
£12 10s. per ton, and heavy tram rails are at £12 5s. per 


ton. Ship plates are at £11 10s. and boiler plates at 
£12 10s. per ton. Billets are doing a good trade at £12 
per ton. 
- Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 24s. 6d. per ton delivered. House coal is at 
22s. 6d. to 36s. 8d. per ton delivered. For coke the 
demand is very full, with East Coast qualities at 33s. to 
35s. 6d., and Lancashire coke at 31s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Dilution of Labour. 


Tue dilution of labour scheme of the Ministry 
of Munitions has now been accepted by all the trades on 
the North-East Coast. One of the several risks which 
had to be faced when the scheme was favourably con- 
sidered by the Ministry was the havoc it would play 
amongst many of the cherished privileges of trades 
unionism. The workers therefore had to be educated to 
the urgent necessity of temporarily expanding or shelving 
any prevailing custom which tended to prevent the full 
strength of the remaining industrial man power from 
being exerted. With tact and perseverance much has 
been done, and the results are now very promising. Some 
of the developments of the dilution of labour injuriously 
affected one or two of the fundamental principles of 
trades unionism and introduced certain dangers which 
evoked fears.- The sacrifice, temporary as it is, on the 
part of the workers will therefore always stand to their 
credit. Every effort has been made by the officers of the 
Ministry of Munitions on the North-East Coast to preserve 
as far as possible and without interfering with the common 
object—the increasing and maintaining of output—the 
rights of skilie i trades, and the agreements which have 
just been arrived at in this district are excellent examples 
of what can be done in this direction. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade is 
one of marked stringency, and the difficulty of putting 
through business is as pronounced as ever. This, of 
course, is due to the enormous demand for iron, which 
has depleted stocks and has completely committed 
makers for months ahead. Notwithstanding the heavy 
buying on home account last month there is already a 
renewed inquiry which in existing circumstances can only 
be partially, if at all, satisfied. No. 3 quality is very 
scarce and the make has to be carefully allocated. The 
Government continues to press for an increased output, 
and preparations are well advanced for putting in several 
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more furnaces. But there are still difficulties to be over- 
come, not the least of which appears to be the problem 
of the fuel supply. Meanwhile deliveries under existing 
contracts are being got away with fair regularity and all 
immediate needs are being covered. The maximum price 
for No. 3 for home consumers stands at 87s, 6d., which is 
also the price of No. 4 foundry and No. 4 forge, while 
the No. 1 quality carries a premium of 4s. On the export 
side Italy is reported to have just made considerable 
purchases, and licerves are being issued to France as far 
as conditions will permit. There are continuous and 
urgent inquiries from Scandinavian countries, but the 
whole of the make is at present required for home con- 
sumption and for the Allies. Sellers quote 97s. 6d. for No. 3 
for shipment abroad, with No. 1 102s. 6d., No. 4 foundry 
96s. 6d., and No. 4 forge 95s. 6d. 


Hematite Pig Iron. 


There is no change in the hematite position. 
The demand, already enormous, increases, and iron is 
very difficult to obtain, makers having sold as much as 
they care to, and merchants having little at command for 
anything like early disposal. The home price remains at 
122s. 6d., which some makers declare to be far from 
extravagant in view of the enhanced costs. East Coast 
mixed numbers for abroad command 140s., but French 
consumers are stated to be able to purchase at the British 
home price. 


Iron-making Materials. 


Notwithstanding large stocks and continued 
heavy imports on running contracts, values of foreign 
ore are well maintained. Best Rubio is 38s. to-home con- 
trolled establishments. In the open market, however, 
up to 40s. is quoted, the freight from Bilbao being 19s. 
In the coke trade there are reports of more ovens being 
put in. The maximum prices are unaltered and good 
medium furnace kinds realise 30s. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


There is no outstanding change to report in 
connection with the manufactured iron and steel trades 
in this district. Steel makers are almost overwhelmed 
with work and the mills are exceedingly busy, shell bars 
particularly being in urgent request. Very little ordinary 
work is being entertained, and practically the whole output 
is being absorbed by the requirements of the Allied 
Governments, either directly or indirectly. But wherever 
possible ship plates and angles are being turned out for 
urgent mercantile tonnage. The export demand of the 
Allies continues very satisfactory, particularly to France, 
which is in the market for large quantities of steel. Manu- 
factured iron makers have very full order books. The 
fixing of maximum prices for steel scrap has had the effect 
of releasing a good deal of business which had been held 
up. The maximum price of heavy steel scrap of both 
melting and forging qualities has been fixed at £5 10s., 
and for steel turnings at £2 15s. Iron scrap (cupola 
metal) is £3 15s, to £4; heavy wrought, £6 5s. to £6 10s., 
and for piling £5 15s. to £6. Galvanised corrugated 
sheets are quoted at very high prices, owing mainly to the 
dearness of spelter, and the demand is very quiet. The 
general quotation for sheets of 24 gauge, in bundles, is 
£28, and some makers ask up to £30, less the usual 4 per 
cent. The following are the principal market quotations : 
——Common iron bars, £14 17s. 6d.; best bars, £15 7s. 6d.; 
double best bars, £15 15s.; treble best bars, £16 2s. 6d.; 
packing iron, £11; packing iron, tapered, £11 15s.; iron ship 
angles, £13 15s.; ironship rivets, £17 to £18; steel bars, basic, 
£16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to £17; steel 
hoops, £16; steel ship plates, £14 5s.; steel ship angles, 
£11 2s. 6d.; steel boiler plates, £12 10s.; steel ship rivets, 
£18 to £19; steel sheets, singles, £18 15s.; steel sheets, 
doubles, £19; steel strip, £17; heavy sections of steel 
rails, £12—all less 2} per cent., except ship plates, angles 
and joists, packing iron and iron bars. : 


Shipbuilding and Engineering. 

Great activity still prevails in the shipbuilding 
trade on the North-East Coast. Most of the yards are 
still devoting their main energies to Admiralty work of 
one kind or another, but everything possible is being done 
to accelerate mercantile work, material for which is being 
liberated in larger quantities than for some time past. 
The Boilermakers’ and Shipwrights’ Associations have 
decided to adopt all practical expedients which will tend 
to increase and maintain the output as regards warship 
and mercantile shipping and any other works of national 
importance. They have also decided that all lines of 
demarcation shall be suspended for the period of the war, 
and that all rules and customs which tend to restrict 
output shall also be suspended. Should there be any 
difference arising out of or in connection with the agree- 
ment provision is made that a reference shall be made 
without stoppage of work to the Ministry of Munitions. 
The graving docks on the Tyne continue to be in excep- 
tional demand, and some very heavy contracts are in 
course of execution by the ship repairers. The congestion 
is partly due to the arrival of numerous vessels from the 
Baltic after long detentions, and these for the most 
part require general overhaul and repairs. All depart- 
ments of the engineering trade are fully employed. 


The Coal Trade. 


The position of the Northern coal trade has not 
undergone any marked change. There is the same 
weakness in the Northumberland section. Buyers are 
exercising a holding-off policy and continue in the firm 
belief that some official action is imminent towards 
reducing prices for both Allied and neutral countries, 
This opinion, however, is not held to any extent by pro- 
ducers and merchants on this side. At the same time 


the peculiar position is having an awkward effect on prices 
for early delivery, as owing to lack of inquiry contractors 
are having to force the market, and where buyers can take 
definitely prompt delivery prices are all in their favour. 
Tyne prime collieries have nothing to offer direct and 
contractors have only small lots to dispose of. 
sequently quotations show no great variation. 


Con- 
Seconds 





and small steams are quiet and easier for prompts, but 
steady for forward business. North Northumberland 
large and smalls are still off the market and unquotable. 
All descriptions of Durham coal, although quiet, are 
steady, official tonnage is forward with fair regularity, 
and any surplus of the collieries is first offered to their 
contractors, who do not hesita.e to bustle round and 
place it. The tonnage position still claims a good deal 
of attention. A steady amount of chartering is being 
effected for the French ports at limitation prices For the 
past few days tonnage has been offered on steady lines, and 
a considerable number of transactions has passed through 
the Committee’s hands, but the supply of boats is still far 
from adequate. The pressure for tonnage is still insistent, 
and the maximum rates show no signs of being discen- 
tinued in the near future. A similar state of affairs 
prevails in the Bay market, where tonnage scarcity is 
particularly pronounced and competition for tonnage 
outside the French Bay is keen, the rates offered being 
more favourable to owners than the limitation figures. 
An improving tendency has also set in for the Mediter- 
ranean, and for spot loading merchants with terms and 
licences can still enforce their ideas of rate. For August 
positions, however, owners are holding off the market 
and the undertone is steadier. The continued refusal of 
export licences has reacted severely upon spot prices for 
foundry coke, particularly patent qualities, which are 
quoted at substantial reductions on the week. Coal 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 40s. to 45s.; second Blyth steams, 37s. 6d. 
to 45s.; best smalls, 30s.; Tyne prime steams, 45s.; Tyne 
second steams, 37s. 6d. to 45s.; special Tyne smalls, 30s.; 
ordinary smalls, 25s. to 27s. 6d.; households, for home 
consumption, 21s.; for export, 55s.; unscreened bunkers, 
35s. to 36s. Durhams: Best gas, 35s.; second gas, 33s. 
to 34s.; special Wear gas, 37s. 6d.; smithy, 35s.; coking 
unscreened, 33s. to 348.; coking smalls, 32s.; ordinary 
unscreened bunkers, 33s.; best bunkers, 34s. to 35s.; 
foundry coke, 40s. to 47s. 6d.; furnace coke, 40s. to 
42s. 6d.; gas coke, 32s. to 34s. 








SHEFFIELD. 


(From our own Correspondent.) 
The South American Markets. 


IN normal times a very large trade passes between 
Sheffield and the principal South American republics, 
though circumstances arising out of the war are naturally 
restricting it now a great deal. The other day I had an 
interesting chat with the head of one of the best known of 
the South American exporting houses, the operations of 
which are conducted from this district. This exporter, 
who has for many years regularly travelled the countries 
referred to and knows them thoroughly, lays a great deal 
of stress upon the fact that Germany created big markets 
there by supplying the things South Americans wanted— 
not the goods it had to sell. There is a wide difference 
between the two points, and our manufacturers appear 
to have been too often guilty of endeavouring to market 
what they had made rather than what customers were 
asking for. Then, again, the Germans always met South 
Americans in the matter of long credit, being greatly 
assisted in that by their system of commercial banks— 
establishments with branches on the spot ready to do all 
possible to foster trade with Germany and to thwart trade 
with Britain. Another thing is that German merchants 
would always quote a price to include actual delivery 
of the article on the customer’s premises, whereas our 
method, generally speaking, has been to give a price for 
the goods either at the makers’ works or on board at port, 
leaving the customer to work out his own calculation as 
to the margin of profit he would be likely to make on 
re-sale. The result has frequently been that where a large 
order has gone to Germany the traveller for a British house 
may have only received a small one because of the 
uncertainty felt by the buyer as to what the goods were 
ultimately going td cost him. My informant, replying 
to a question as to trade prospects at the present time, 
did not speak very hopefully so far as the rubber districts 
of Brazil were concerned, the price of the commodity 
being considered too low to do much in the way of fostering 
general trade ; but in other parts of the republic things, 
trom a Sheffield point of view, were looking much brighter. 
The improvement in the rate of exchange is an important 
contributor to this upward movement. The only other 
good spots are the Argentine, Chili, and Uruguay, to all of 
which countries large tonnages of steel are going from 
this district. Throughout South America there are now 
practically no stocks whatever of articles of prime 
necessity, but those of a secondary or non-utilitarian 
character are by no means exhausted yet. These republics 
have been endeavouring, since the war began, to supply 
themselves from United States markets, but, such is the 
pressure upon the latter from other sources, with no great 
measure of success. 


After the War. 


Our conversation ran on to conditions likely to 
prevail after the war. I happened to know that he had 
made a very close study of this important matter and had 
urged his views in high quarters, where they have, I 
believe, received a considerable amount of sympathy, but 
with, so far, no practical outcome. In brief, his proposals, 
which are well-known in leading steel circles, are that the 
steel trade, for instance, should undergo a complete 
organisation for the purpose of invading and capturing 
markets hitherto dominated by Germany. Under this 
organisation manufacturers should concern themselves 
only with manufacture, leaving the sales question to a 
special department whose sole responsibility would be to 
extend existing markets, open up new ones, take in hand 
all the intricate matters of foreign exchanges, tariffs, &c., 
and keep manufacturers supplied with orders. The scheme 
also appears to provide for specialisation and standardisa- 
tion, so that the greatest possible output might be obtained 
from available machinery, the argument being that for one 
firm to try to make everything involved a serious loss in 
output. It would mean a huge syndicate, on national 
lines, by means of which competitive wastage and over- 
lapping would be eliminated, the organisation having, 








roughly, two departments working each in the interests of 
the other—one the commercial traveller, feeling the 
pulse of the world’s markets and interpreting their 
requirements to the other, the manufacturer. Whether or 
not anything will ultimately come out of it I do not know, 
but it has been the subject of a good deal of discussion in 
Sheffield, and also, I believe, wider afield. 


The Manufacture of Saws. 


Although the great pressure of war requirements 
on the one hand and a chronic state of labour shortage on 
the other makes any such attempt very difficult, yet 
Sheffield is undoubtedly, in many directions, preparing 
itself for making a big bid for new foreign markets after 
the war. Two branches of the industry concerned in 
these efforts are the manufacture of saws and twist drills. 
Of the former, Sheffield was, of course, originally the 
world’s chief centre, but subsequently severe competition 
was met with in Germany, France,and America. It still 
remains, however, one of Sheffield’s chief manufactures. 
About the latest pattern to be introduced—from the 
States, by the way—was the hack-saw, and when the war 
broke out it found Germany doing the largest share of 
trade in these saws, the United States on that occasion, 
being the chief sufferer. The point of interest is that 
most of the German and American hack-saws have been 
made of Sheffield steel, the rolled strip for that purpose 
having constituted quite an important section of Sheftield 
steel exports. It was another case of our providing the 
raw material for Germany to manufacture and sell again 
to us, instead of setting about to make the article for 
ourselves. Now a change has come. The erection in 
Sheffield of a new factory for the production of hack-saw 
blades on a large scale indicates local activity, with the 
object of rendering this country self-contained for the 
future in respect of the article referred to. Great Britain 
has, indeed, been a heavy importer of such blades from 
both the United States and Germany. There is nothing 
new about the industry. We have in Sheffield been 
making hack-saw blades for years, but it is only compara- 
tively recently that a serious attempt has been made to 
capture a very much larger volume of this important 
trade. At the present time several well-equipped works 
are devoted exclusively to their production, but to make 
the country independent of outside sources of supply— 
in other words, to eliminate the German maker—the 
means of production’ will have to be greatly extended. 
The present output of Sheffield has been estimated at 
4000 gross per week for some half-a-dozen factories, and 
the goods are also made by two outside firms, one being 
at Blackburn and the other near London. No centre, 
however, is better situated than Sheffield for carrying on 
the trade under favourable conditions, for this district 
has been the home of saw manufacture for centuries and 
here the best type of steel for the work is produced. 


Twist Drilis. 

As regards twist drills, long before hostilities 
commenced in Europe a very stiff fight was put up by 
certain Sheffield manufacturers against the aggressive 
competition of German makers and with considerable 
success. Now, of course, the home firms are more 
determined than ever and there seems little doubt that the 
early future is going permanently to add to Sheffield’s 
foreign trade some very important markets hitherto 
dominated by Germany. In this connection a good deal 
of interest has been evinced in the planting of an English 
carbon twist drill works in Italy, on the ground that such 
advantages are offered there that competition with 
Germ.ny will be a very much easier matter. I have heard 
this scheme commended in some quarters, but a close 
examination of the facts fails to convince me personally— 
and there are many of the same view—that an actual need 
exists to divert industry in this manner in order to put 
up successful competition with Germany. One of the 
principal contentions is that trade unionism would prevent 
development in the desired direction. It is perfectly 
true that some little anxiety is entertained here in Sheffield 
as to the attitude of organised labour when accounts 
come to be settled and things straightened ovt at the end 
of the war, but those who are in the best position to know 
do not believe for one moment that trade unionists will 
fail to see that if enormous new markets are to be entered, 
as it is hoped they will be, the enemy will have to be 
fought with his own style of weapons. That, of course, 
means that the ranks of labour will have to be augmented, 
if necessary, by a more extended permanent employment 
of women. They have been employed here ior many 
years in file-making, and the past twelve months have 
shown that there are many other directions in which their 
services could be utilised to make up for the shortage of 
male labour that will doubtless be felt for a long time after 
the war has come to an end. 


Round the Works. 

New oversea business continues to be booked, 
the latest orders including some for steel for Sydney, 
Arequipa, Havana, Calcutta, Delagoa Bay, Montreal, and 
Genoa; files for Auckland, Sydney, Adelaide, Calcutta,Natal 
and Havana; electro-platefor Valparaiso, Montreal, Chicago, 
and Calcutta; tools for Monte Video, Havana, Buenos 
Aires, Calcutta, Madras, Adelaide, Melbourne, Wellington, 
Sydney, Demerara, Rio, Cape Town, Manilla, Cairo, and 
St. John ; cutlery for Winnipeg and Brisbane ; machetes for 
Sierra Leone ; knives for Algiers ; saws for Madras, Buenos 
Aires, Savanilla, and Calcutta; sheep shears for Buenos 
Aires and St. Louis; pulleys and castings for Natal; plane 
irons for Rio; hardware for Toronto; pick-handles for 
Delagoa Bay ; and shovels for Antofagasta and Caicutta. 
Tramway steel requirements include a large number of 
wheels for the London County Council and an order for 
750 driving and pony wheel tires has been placed locally. 
Not only are extensive new works springing up in Sheffield 
itself, but in the surrounding districts the same spirit 
prevails. 








SCOTLAND. 
(From our own Correspondent.) 


Increasing Demands. 
UNDER ordinary conditions business in Scotland 
at this period of the year would have been more or less 
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at a standstill in view of the annual fair holidays. Under 
present conditions, however, works are busier than ever, 
and everything possible is being done in order to increase 
the output. Business conditions show little alteration. 
Ordinary home consumers still find great difficulty in 
securing anything approaching adequate supplies, owing 
to the enormous demand on Government account either 
directly or indirectly for all classes of material. On the 
other hand, the export department is fairly satisfactory. 
Notwithstanding severe restrictions in the nature of 
licences, high prices, American competition, &c., the 
amount of this class of business which is being done is 
wonderful. The increasing scarcity of tonnage is another 
factor which makes the conduct of overseas business 
difficult to carry through. Freights are still very high, 
but this does not appear to deter the foreign consumer, 
and inquiries continue to flow in at an encouraging rate. 
It is unfortunate that makers are not in a position to 
undertake much of this work, and it is hoped these orders 
will still find their way to British manufacturers on the 
cessation of hostilities. 


Labour Affairs. 

There is apparently no end to the difticulties 
arising out of the working conditions and wages questions, 
and week after week sees still further demands or settle- 
ments. At a meeting of the Scottish Coal Trade Con- 
ciliation Board, the miners claimed an advance on behalf 
of women employed at the collieries. and it was agreed 
to grant an increase of 6d. perday. At the same meeting 
it was reported that in connection with the negotiations 
which have been proceeding recently with a view to 
keeping the collieries open for work for six days per week, 
the Scottish railway companies concerned had given a 
pledge to the Lanarkshire mineowners and to the repre- 
sentatives of the National Union of Scottish Mine Workers, 
that the additional traffic resulting from an extension 
of the working week would be expeditiously handled. 
In view of this pledge the Executive Committee of. the 
Miners’ Union agreed torecommend to the men that the 
pits in future be open for six days per week during the con- 
tinuance of the war. Patternmakers in the west of 
Scotland are claiming an increase in wages of Id. per hour, 
with a special claim of an extra 4d. per hour for the pattern- 
makers employed in Parkhead Forge and Blochairn 
Works. Smiths and hammermen in the steelworks are 
also claiming an increase of Id. per hour. Sir George 
Askwith, acting as arbiter, heard the claims which were 
made on behalf of the men by the United Patternmakers’ 
Association and the Associated Blacksmiths’ Society 
on behalf of their respective members, and representatives 
of the Steel Company of Scotland, the Lanarkshire Steel 
Company, and the firms affected were present. The Com- 
mittee on Production, on an application by the Aberdeen 
patternmakers, has decided that the war bonus now being 
paid of 3s. per week be converted into an advance of wages 
and in addition the time rate of wages be advanced 3s. 
per week, and the advances to be regarded as war wages. 


Pig Iron. 

There is no change in the Scotch pig iron trade. 
The demand for hematite is still the principal feature 
and supplies of this iron are practically unobtainable 
except for war work. Ordinary qualities are also very 
scarce, and the market is very firm all round. The 
warrant market is still suspended. Total stocks now 
amount to 27,327 tons, compared with 116,098 tons 
at the close of 1915. Shipments of pig iron during the 
past week amounted to 1628 tons, compared with 2355 
tons in the same week last year. Shipments to date 
show a decrease of 35,557 tons over the same period in 


1915. 


Quotations. 
The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 


Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 


Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton at Ardrossan or Troon and Dal- 
mellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 

The position of the works engaged in the produc- 
tion of finished iron and steel is practically unchanged. 
At the steel works there is continued activity, and mills 
are being taxed to their utmost to cope with the demand, 
particularly in the case of shell bars. The demand for 
shipment to France and Italy is fairly satisfactory. Ship 
plates are quoted £14 15s. and upwards, boiler plates 
£15 15s., and angles about £14 2s. 6d.—all per ton net 
f.o.b. Glasgow. Black sheet makers are actively employed. 
The Government continues to take large quantities of 
sheets of fin. and upwards. The demand for steel sheets 
is restricting the output of iron sheets in the meantime. 
Values are very firm, and the quotation for 7 to 11 b.g. 
is still about £18 10s. per ton f.o.b. Glasgow. The malle- 
able iron trade is unceasingly active. Makers have plenty 
of orders both for iron and mild steel bars, and great 
difficulty is experienced in keeping deliveries up to date. 
Crown iron bars are quoted about £14 12s. 6d. per ton, 
less 5 per cent. for home delivery, and £14 2s. 6d. to 
£14 7s. 6d. per ton net for export, while mild steel bars 
are named about £17 10s. per ton net Glasgow delivery. 


Scotch Iron and Steel Imports. 

The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures 
into Scottish ports during the month of June, 1916 :— 
Iron wrought in bars, angles, rods and sections—Ex 
Continent, 32 tons, value £614; ex United States and 
Canada, 106 tons, value £1253. Steel in bars, angles 
and shapes, other than girders, joists, &c.—Ex Continent, 
81 tons, value £1911; ex United States and Canada, 
912 tons, value £10,811. Iron or steel hoops and strips— 


Ex United States and Canada, 532 tons, value £7785. 
Ship, bridge, boiler, and other plates and sheets, under 
fin. thick—Ex United States and Canada, 1145 tons, 
value £27,009. 
£2525 ; 
£46,858, 


113 tons, value 
2695 tons, value 


Total, ex Continent, 
ex United States and Canada, 





The Coal Trade, 

There is little change in the Scotch coal trade on 
the week. Business in the west of Scotland is fairly 
steady, though in some instances collieries have been kept 
back by a scarcity of steamers. Conditions in this respect 
have improved somewhat, but orders are still in excess 
of the supply of tonnage. Most qualities of round coal 
are now more plentiful, and prices generally could be 
arranged considerably below colliery quotations. The 
tonnage difficulty is more acute in the east of Scotland 
district. Collieries both in Fifeshire and the Lothians 
are complaining of the shortage of boats. Supplies are 
accumulating, and values are easing off in consequence, 
prices for the most part being a matter of arrangement. 
Aggregate shipments from Scottish ports during the past 
week amounted to 221,508 tons, compared with 216,384 
tons in the preceding week, and 200,667 tons in the corres- 
ponding week of last year. Ell coal is quoted f.o.b. at 
Glasgow, 27s. to 30s.; splint, 35s. to 40s.; navigation, 
39s. to 40s.; steams, 26s. to 28s.; treble nuts, 23s.; doubles, 
22s.; singles, 21s.; best screened navigation coal f.o.b. 
at Methil or Burntisland, 45s. to 48s.; first-class steams, 
40s. to 42s. 6d.; best screened steam coal f.o.b. at Leith, 
35s. to 38s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE conditions governing the coal trade during 
the past week have been more difficult and uncertain than 
at any time this year. Export licences are withheld, coals 
of the better qualities are being freed by the Admiralty 
authorities, and prices of large coals have steadily drooped. 
There is speculation as to whether an organised effort is on 
foot on the part of the authorities to bring values down to 
the limitation level for France. Under any circumstances 
the shortage of tonnage is lending very substantial aid to 
the tendency of the coals, as supplies of steamers are 
wholly inadequate to lift the coals available. One view 
strongly held is that it would be a good thing for all 
concerned if coal values were down to the limitation level, 
as there would then be no inducement for colliery owners 
to dispose of their coals in other directions, and there 
would be no question about France getting all the coal 
required. The necessity for facilitating shipments to 
France is pointed out in a letter received by the South 
Wales Miners’ Federation from the Admiralty, in which 
the miners are urged to work during the August Bank 
holidays. It is there stated that the demand for the 
national and Allies’ use necessitates the provision this 
year of 20 million tons more than before the war, and 
it is hoped that at least five million tons will be forthcoming 
from South Wales. The chief difficulty of coal exporters 
to France at the moment is that of securing tonnage. 
Orders are numerous, but exporters are unable to get 
them off. For the port of Rouen alone orders this week 
numbered thirty, and there is a fairly large number for 
other near French ports. The War Trade Department 
has asked the local committee dealing with the French 
limitation scheme not to approve of any further applica- 
tions for licences to ship coal to France this month, unless 
it is satisfied that the vessel is stemmed and that the coal 
will be shipped this month. It is pointed out as very 
important that applications for licences to export coal 
during August and September should be sent im to the 
local committee this week, but only in cases where 
shipment is authorised by the Bureau des Charbons. 


Home Supplies. 

The decision of the Board of Trade to increase 
from 4s. to 6s. 6d. the price that coalowners can charge 
above pre-war prices for supplies for home consumption 
has resulted in a good deal of agitation and opposition 
from the labour side, but it affects a very small percentage 
of the output from South Wales. For this reason there 
are many in the coal trade who consider that matiy 
collieries which supply the home and foreign markets 
are doing sufficiently well to be able to supply their 
customers at the old price instead of taking advantage of 
the 2s. 6d. increase. There are cases, undoubtedly, of 
coalowners who will be only too glad of the extra allowance, 
as their coals are used very largely for home consumption, 
and they were hard hit by the ‘ Limitation Act.” Costs 
have increased not only in wages, but stores, pitwood, 
and material of all kinds, and the 4s. is added not to 
current values but to the contract prices secured at the 
end of 1913 for supplies over 1914. Those contract 
prices were much lower than the figures now ruling and 
were in the neighbourhood of about 18s. per ton. The 
order permitting the increase from 4s. to 6s. 6d. applies 
as from June Ist, and has created a considerable amount 
of confusion. Some merchants had secured the inclusion 
of a clause in their contracts protecting them against 
an increase in the statutory maximum, but others had 
not done so and had sold to their customers on the basis 
of the old maximum price, so that they run the risk of 
being asked to pay the extra 2s. 6d. by the coalowner, 
whereas merchants will be unable to recover an equal 
amount from their customers. 


Foreign Coal Shipments, 

Returns of foreign coal shipments from South 
Wales ports last week compare favourably with those for 
the corresponding period of last year. The total was 
419,603 tons as against 260,075 tons, the increase being 
159,528 tons. Cardiff cleared 246,267 tons as against 
146,833 tons, an advance of 99,434 tons. The chief 
destinations were Genoa 32,847 tons, Marseilles 23,432 tons, 
Rouen 23,790 tons, St. Nazaire 14,329 tons, and Messina 
10,336 tons. Newport shipped 70,852 tons against 
28,565 tons, an improvement of 42,287 tons. Swansea, 
however, showed a falling off of 3052 tons, with a total 
of 58,719 tons, while Port Talbot dispatched 43,762 tons, 
which was 20,856 tons better than the corresponding 
period of 1915. 


Current Business. 

Operations during the past week have been on 
an almost trifling scale. The tonnage position has gone 
from bad to worse, and this, combined with the restriction 
of export licences, has had a decidedly depressing influence 





upon values for immediate loading. Stocks have accu- 
mulated and the difficulty of clearing wagons has compelled 
colliery owners to modify their ideas, while middlemen, 
urged to take out their contract coals or lose them, have 
shown even more readiness to discount current prices and 
take almost any price above the limitation price of 30s. 
for large coals for France in order to dispose of their coals. 
Some coalowners who are well placed are declining to 
accept 40s. for leading Monmouthshires. The market has 
lost all sense of proportion, thus making it extraordinarily 
difficult to convey an adequate idea as to values, as all 
coals are on their own and the price of one forms no guide 
as to another. While, however, salesmen are prepared 
to make big concessions in price for immediate shipment, 
their attitude is distinctly different for supplies for ship- 
ment next month, when it is expected that there will be 
a heavy demand for France. Buyers can purchase good 
steam coals for August shipment on much more favourable 
terms than wes the case a fortnight ago, but they recognise 
that in doing so they run the risk of not being able to 
secure the coals when the date of shipment Uraws near. 
Dry coals are not more than 37s. to 39s. for the best and 
34s. to 36s. for ordinary qualities. Monmouthshires are 
very irregular. Best Black Veins and Western Valleys 
are nominally 39s. to 40s., but these figures are discounted 
in some quarters. Best Eastern Valleys are about 38s. 
to 40s., while ordinary Eastern Valleys range down almost 
to the limitation price for France, viz., 30s. Some collieries 
are very well stemmed and still adhere to about 38s., but 
there is no business passing at this figure, as buyers can 
suit themselves elsewhere. Bituminous coals are as 
steady as any section in the market, No. 3 Rhondda large 
being 38s. to 40s. and No. 2 Rhondda large 35s. to 36s. 
Small coals keep up extremely well on the basis of 28s. to 
29s. for best bunkers. Patent fuel is unaltered, there 
being no business practically outside of France, the price 
for which is limited. Pitwood is firmer at 46s. to 47s., 
owing to the strike at Lisbon. 


LaTER. 

The market for spot shipment is weaker, but values 
show the utmost irregularity and are difficult to gauge. 
Admiralty coals are obtainable without difficulty at 35s., 
but only for immediate loading in order to clear wagons. 
Monmouthshires range down to 32s. 6d. for ordinary 
Eastern Valleys, while in the bituminous section No. 2 
Rhondda large has fallen to 28s. to 30s., the latter being 
the limitation price for France. Smalls have given way 
in sympathy with large coals, best bunkers being 27s. to 
28s. and cargo sorts about 18s. to 23s. Pitwood continues 
firm, up to 47s. 6d. having been paid for small lots, while 
merchants indicate higher prices. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 40s.; ordinaries, 
35s. to 37s. 6d.; best drys, 36s. to 39s.; ordinary drys, 34s. 
to 36s.; best bunker smalls, 28s. to 29s.; best ordinaries, 
26s. to 27s.; cargo smalls, 20s. to 24s.; inferiors, 18s. to 
20s.; washed smalls, 29s. to 3ls.; best Monmouthshire 
Black Vein large, 38s. to 40s.; ordinary Western Valleys, 
38s. to 39s.; best Eastern Valleys, 38s. to 40s.; seconds 
Eastern Valleys, 32s. 6d. to 37s. Bituminous coal: Best 
households, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. 
to 25s. 6d.; No. 3 Rhondda large, 38s. to 40s.; smalls, 


30s. to 32s.; No. 2 Rhondda large, 35s. to 36s.; through, 
30s. to 31s.; emails, 24s. to 25s.; patent fuel, 50s. to 55s. 
Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 


60s. to 62s. 6d.; furnace, 50s. to 55s. Pitwood, ex ship, 


46s. to 47s. 


Newport. 

The scarcity of ready tonnage and the diminished 
demand have operated to the disadvantage of sellers. 
Colliery owners have had to modify their ideas for early 
loading, the difficulty being to effect immediate shipments 
and secure the release of wagons. The market is weak 
for prompt delivery, but still colliery sales men decline 
to sell ahead at the prices now ruling. Approximate 
prices :—Steam coal: Best Newport Black Vein large, 
38s. to 40s.; Western Valleys, 38s. to 39s.; Eastern 
Valleys, 38s. to 39s.; other sorts, 34s. to 36s.; best smalls, 
25s. to 26s.; seconds, 23s. to 24s. Bituminous coal : Best 
house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; 
patent fuel, 50s. to 55s. Pitwood, ex ship, 46s. 6d. to 
47s. 6d. 


Swansea. 

The anthracite coal market has not been affected 
to anything like the same extent as steam coals. Values 
are easy for early loading, but there has not been the sharp 
break in prices as in steam qualities. Machine-made coals 
display a very steady tone and the larger sizes show a 
tendency toimprove. Approximate prices :—Anthracite : 
Best malting large, 30s. 6d. to 32s.; second malting large, 
27s. 6d. to 29s. 6d.; Big Vein large, 25s. 6d. to 29s.; Red 
Vein large, 24s. 6d. to 26s. 6d.; machine-made cobbles, 
36s. 6d. to 38s. 6d.; French nuts, 37s. to 39s. 6d.; stove 
nuts, 36s. 6d. to 38s. 6d.; beans, 30s. to 32s.; machine 
made large peas, 20s. to 23s. 6d.; rubbly culm, 13s. 6d. 


to 13s. 9d.; duff, 5s. 3d. to 5s. 9d. Steam coal: Best 
large, 36s. to 37s. 6d.; seconds, 34s. 6d. to 35s. 6d.; 
bunkers, 27s. to 32s.; smalls, 20s. to 22s. Bituminous 


coal: No. 3 Rhondda large, 38s. 6d. to 42s.; through and 
through, 32s. 6d. to 35s. 6d.; smalls, 26s. to 28s. 6d. 


Tin-plates, &c. 

The inquiry has not been so active for tin-plates, 
and values are easier. Conditions in the iron and steel 
trades are practically unchanged and makers are well 
booked up. The following are the official prices from 
the Swansea Metal Market :—Tin-plate and other quota- 
tions :—I.C., 20 x 14 x 112 sheets, 3ls. to 32s.; I.C., 
28 x 20 x 56 sheets, 32s. to 33.; I.C., 28 x 20 x 112 
sheets, 63s. to 64s.; I.C. ternes, 28 x 20 x 112 sheets, 
57s. 6d.; galvanised sheets, 24 g., £26 10s. to £27 per ton ; 
block tin, £165 15s. per ton cash, £166 10s. per ton three 
months; copper, £97 per ton cash, £95 per ton three 
months. Lead : English, £29 per ton ; Spanish, £27 17s. 6d. 
per ton ; spelter, £59 per ton. Iron and steel :—Pig iron : 
Standard iron, hematite mixed numbers, Middlesbrough, 
Scotch, Welsh hematite, East Coast hematite, West Coast 
henatite, nominal. Steel rails, heavy sections, £10 17s. 6d, 
per ton. 
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REPORT ON THE ENGINEERING DEPARTMENT. 
ResEarcH Work—(A) GENERAL INVESTIGATIONS. 


The Fatigue Resistance of Materials under Combined 
Stresses.— A new fatigue-testing machine for testing the 
endurance of specimens under combined bending and 
twisting has been constructed, and a considerable number 
of tests have been'carried out on specimens prepared from 
the special mild steel supplied by the British Association 
Committee on Complex Stress and from a sample of harder 
steel in the possession of the Laboratory The machine 
is so designed that the ratio of the direct stress to the 
shear stress can be varied over the whole range from 
simple alternating torsion to simple alternating bending. 
A comparison of the results of the tests under simple 
alternating torsion with those made in 1914-15 by the 
method of alternating shear described in the report for 
that year indicates that the difficulty there referred to 
of eliminating the bending stresses in that method had 
not been successfully overcome, as the limiting ranges of 
shearing stress obtained from the present method are 
appreciably higher than those from the first method. On 
the other hand, the limiting’ranges of stresses obtained in 
the present machine under simple alternating bending are 
identical with those obtained in the Wohler type of 
machine, which has been previously used in the Depart- 
ment for making fatigue tests. As the two methods are 
essentially distinct, the bending in the Wéhler machine 
taking place in a plane rotating uniformly about the axis 
of the specimen and that in the present method occurring 
in a plane fixed relatively to the specimen, the agreement 
found is very satisfactory. 


The Methods of Notched Bar Impact Testing.—The three 
testing machines referred to in last year’s report for 
making impact tests on geometrically similar specimens 
have been completed, and a considerable number of tests 
on the two samples of steel obtained from the Engineering 
Standards Committee for the purpose have been made. 
In the design of the machines the geometrical form of the 
striker and knife edges recommended by M. Charpy have 
been adopted, so that the complete system of specimen, 
striker and knife edges is geometrically similar in each 
machine. As mentioned in the previous report, con- 
siderable trouble has been experienced in procuring a 
sufficiently strong bridge-piece for carrying the knife 
edges of the largest of the three machines. After two 
failures a third piece has been obtained and fixed in 
position by means of taper wedges instead of bolts. This 
has proved quite satisfactory and no signs of yielding have 
been detected in it. Owing to this liability to failure of 
the knife edge supports it has been considered advisable 
to use & somewhat smaller specimen than had been 
originally intended, and the specimens tested in this 
machine are made to two and a-half times the linear scale 
of the standard instead of three. 


The Comparison of the Various Tests for Determining the 
Hardness and Wearing Properties of Metals.—Further 
progress with this research, which is being undertaken 
for the Hardness Tests Research Committee of the Insti- 
tution of Mechanical Engineers, has been made during the 
year. 

The Resistance of Railway Carriage Couplings to Tensile 
Impact.—The series of tests on couplings made of various 
materials, which was referred to in the last report as 
being in progress for the India-office, has been completed. 
The materials tested included Yorkshire iron, high carbon 
steel, and nickel chrome steel. During the progress of 
the work Mr. H. M. Gresley, chief locomotive superin- 
tendent of the Great Northern Railway ; Mr. Seymour 
Tritton, of Messrs. Rendel, Palmer and Tritton, and other 
locomotive engineers, have taken considerable interest in 
the tests, and, as the result of the preliminary trials, the 
conditions of test have been modified somewhat from the 
original design. The India-office has now decided upon 
the conditions of an impact test, both as regards energy 
of blow and number of blows, and the amount of extension 
which it is considered that all couplings should undergo 
without fracture, and the work of testing couplings in 
impact has now become part of the routine testing of the 
Department. In the conditions of test adopted the 
coupling is attached by its own connecting pin to an eye 
bolt, which is secured to the crosshead of the anvil of the 
testing machine. The other end of the bolt is screwed 
into a secondary crosshead, which is connected to a con- 
stant sliding resistance of 12 tons. The resistance to the 
blow of the hammer is therefore 12 tons plus that due to 
the inertia of the anvil, which weighs 4} tons. The free 
end of the coupling carries a crosshead which is provided 
with hardened steel faces. These latter engage with 
corresponding steel faces on the hammer of the machine, 
which delivers a swinging blow on the crosshead. The 
radius of the hammer is 12ft. By means of a special 
device an initial tension of 14 tons is put upon the coupling 
before the delivery of each blow. The usual energy of 
blow is 5 foot-tons. 


The Resistance of Wood to Reversals of Stress.—In con- 
nection with an investigation of the strength of aeroplane 
wing spars it was desirable to know the fatigue strength 
of the spruce of which the spars were made. As no data 
bearing on this could be found, it was decided to make 
some fatigue tests by the ordinary Wéhler method. To 
carry out these tests successfully it was necessary to devise 
a method of holding the wood in a chuck so that it would 
not gradually work loose under the action of the reversals 
of bending moment. After several trials a satisfactory 
form of chuck was made, which would grip the specimen 
without danger of its becoming loose after a few hours’ 
running. In preparing the specimens care was taken that 
the distribution and the thickness of the growth rings in 
each section should be nearly the same. As a result of 
the investigations it appeared that the limiting resistance 
of this material to alternate tension and compression 
was above 1600 lb. per square inch and below 1970 lb. per 
square inch. It was predicted, therefore, that for spruce 
of this quality the safe range of stress under reversals of 
bending was approximately + 1800 lb. per square inch, 





* Abstract of annual report of Executive Committee. 





or one-quarter of the ultimate stress, which was found to 
be 6800 lb. per square inch. In this respect spruce appears 
to be at a slight disadvantage compared with mild steel, in 
which the safe limit of stress under similar circumstances 
is generally about one-third of the ultimate stress. 


The Resistance of the Tension Members of a Structure to 
Lateral Vibrations.—In cases in which the tension members 
of a structure are attached to the pin joints of the frame 
by means of a screw connection unaccompanied by a 
universal joint, it has been found that the screws are 
liable to the development of fatigue cracks at the bottom 
of the threads and to ultimate failure. An investigation 
has been made during the present year into the effect of 
the amplitude of vibration and the varying conditions of 
end constraint on the endurance of loaded wires. 


. (B) ArRonavtTics. 


Equipment.—The channels provided for aerodynamic 
research and described in the reports of the Advisory 
Committee for Aeronautics have been maintained in full 
working order throughout the year. Requests for further 
tests became so numerous and pressing, to a large extent 
owing to the war, that two new air channels, 4ft. and 7ft. 
in diameter, have been put in hand and are now almost 
completed. This additional equipment and the necessary 
buildings, provided in response to the wishes of the 
Admiralty and the War Departments, have been under- 
taken by H.M. Office of Works, except for the aerodynamic 
balances and scientific apparatus, some of which has been 
made by the Cambridge Scientific Instrument Company 
and the remainder by the workshop staff of the Laboratory. 
The chief equipment of the Division now consists of two 
7ft. channels, two 4ft. and one 3ft. channel, a whirling 
area 60ft. in diameter and a small water channel for photo- 
graphic records of the flow of fluids. The two new wind 
channels follow generally the lines of the older channels, 
which continue to be satisfactory in use. Some improve- 
ments in detail, suggested by previous experience, have 
been introduced, and in the larger of the two some modifica- 
tions of the channel itself have been made in order that a 
larger motor and a higher wind speed might be employed. 
The new equipment is now coming into use, but during the 
last year the amount of experimental work carried out 
with the older equipment has appreciably increased, partly 
as a consequence of additional staff, but mainly owing to 
special efforts on the part of the staff to deal with the 
greater urgency of the problems arising from the war. 
It is almost impossible to compare the experimental work 
with that of previous years, the tests now being of a special 
character. The continuous investigation, which has 
hitherto been the main feature of the work of the Division, 
has been continued where possible. 


Experiments on Airship Models—The more important 
object of the experiments on airship models has been the 
determination of the effect of the fin area on the restoring 
couples which follow a displacement. The problem of 
producing a stable airship is one of considerable complexity, 
and the mathematical analysis is being proceeded with at 
the same time as the experiments, the analysis following 
the lines which proved successful in the case of the aero- 
plane. A somewhat allied investigation has been made 
into the conditions necessary for the equilibrium and the 
stability of kite balloons. The effect of the kite wire 
introduces constraints of a character not investigated in 
connection with airships and aeroplanes, and the con- 
ditions for stability are correspondingly more complex. 
Both the airship and the kite balloon experiments were 
undertaken in connection with the full-scale experiments 
carried out by the Admiralty. 

Experiments on Models of Aeroplane Wings.—In addition 
to experiments on special aerofoils, a series of experiments 
has been carried out on the modifications necessary to the 
wing of an aeroplane, which must both fly at high speed and 
alight at low speed, the latter being determined by the 
character of the ground in the fighting areas. Experiments 
have also been made in relation to the properties of aere- 
foils forming a biplane combination, the experiments 
being an extension of earlier experiments, with more 
modern sections for the aerofoils. The existence of the 
7ft. channel has made it possible to extend the experiments 
on aerofoils to larger sizes and speeds, and it appears that 
at higher speeds and sizes the results closely approach 
those of the actual aeroplane wing. For most purposes, 
however, the small channels give results which differ little 
from those furnished by the 7ft. channel at its highest speed. 

Experiments on Models of Complete Aeroplanes and 
Seaplanes.—The experiments on complete models during 
the year were greater in number than during any previous 
period of a year and were directed mainly to the investiga- 
tion of the stability and controllability of aeroplanes in 
flight. 

Tests on Aeroplane Bodies.—Many special forms of 
body have been tested in connection with the various 
dispositions of the gun in an aeroplane or the special 
duties of the machine. Other experiments have been 
made on the combination of body, tail plane and elevator, 
fins and rudders, the whole forming an important part of 
the structure in relation to the stability of the aeroplane. 

Stability of Aeroplanes.—The previous mathematical 
analysis of the disturbed rectilinear motion of an aeroplane 
has been extended, but the chief addition during the 
year has been the examination of the stability in circling 
flight, either horizontal or in a spiral. 

Propellers.—Experiments have been made on a number 
of propellers, the thrust and efficiency being usually deter- 
mined at a number of speeds of rotation and translation. 

Special Investigations.—Several investigations of impor- 
tance were undertaken during the year, one of these relating 
to the possibility of obtaining high speeds in aeroplanes 
and another to the relation between the design of a 
propeller and the engine to which it is to be attached. A 
considerable amount of work has also been done on the 
resistance and stability of aerial bombs. The most 
connected series of experiments in progress relates to the 
efficiency of radiators for aeroplanes, taking account both 
of the resistance and the rate of cooling. 


(C) Roap Boarp LABORATORY. 


(1) Mechanical Tests on Road Materials.—Mechanical 
tests on 49 varieties of stone for road construction have 
been made during the year. Of these stones 40 were 





tested for resistance to attrition, 30 for resistance to 
repeated impact, 18 for resistance to abrasion,. 7 for 
cementation value and 9 for crushing strength. A series 
of tests was made for the engineer to the Road Board 
on seven kinds of granite setts. The tests were made in 
duplicate and included resistance to abrasion, impact and 
crushing. 

(2) Endurance Tests on Model Roads.—The series of 
tests on asphalt carpets laid on a concrete foundation, 
which was started last year, was continued, but owing to 
the suspension of some of the activities of the Road Board 
and the difficulty of obtaining suitable labour the tests 
were stopped early in the year. 

(3) Specific Gravity, Percentage of Voids, Absorption of 
Water and Impact Tests of Bituminous Sand Carpets.— 
These tests have been continued and have given valuable 
indications of the causes of failure of the bituminous sand 
carpets which have been under test in the road-testing 
machine. 


Test WorK—SPECIAL INVESTIGATIONS. 


The Measurement of the Rate of Growth of Cracks in the 
Buildings of the Tower of London.—The three special micro- 
meters made for this purpose from Mr. Horace Darwin’s 
design were completed in August, 1915. Of these, one 
measures the relative movement of the two sides of the 
erack perpendicular to the plane of the wall and the other 
two the relative movements in the plane of the wall in the 
horizontal and vertical directions. The hard steel pegs, 
one on each side of each crack, whose relative displacement 
was to be observed, were then cemented into the masonry. 
Observations were commenced in September. 

Steam Joint Packings.—Most of the packings used for 
steam jointings have in the past been made abroad, and in 
consequence of the difficulty of obtaining supplies severa 
British firms have been endeavouring to make in this 
country packings of equally good quality. The chief 
difficulty has been to obtain packings which can be user 
for joints in superheated steam pipes. Several samples 
have been tested in the apparatus for testing the blowing- 
out pressure of joints. The makers have been so far 
successful in producing joint rings varying from ;in. to 
fin. in thickness which will stand a pressure of 250 lb. 
per square inch at a temperature of 1000 to 1100 deg. Fah. 
without any signs of breaking down. 

Calibration of Testing Machines.—Applications having 
been made for the calibration of tensile testing machines 
having a system of compound levers for measuring load, it 
became necessary to devise a simple method of calibrating 
such machines. These machines are not adapted for 
employment of the method which can be used for single- 
lever machines and are in most cases so designed that it 
would be impossible to adopt the method of loading with 
dead weights, a method which is at all times inconvenient. 
The method adopted is to prepare from a uniform bar of 
material a number of test pieces of different sizes to cover 
the range over which the machine is to be calibrated. 
Alternate pieces are then tested upon the Laboratory 
machines and the breaking loads determined. The 
remaining pieces are then tested upon the machine to be 
calibrated and the results compared. By this means any 
change in the quality of the material along the length of 
the bar is compensated for and the difference of quality 
at the core and at the surface of the bar is eliminated, the 
two test pieces of the same size being taken next to one 
another in the bar. As the result of trials it was found 
that few materials are sufficiently homogeneous to give 
the required constancy of breaking load. The material 
employed was the mild steel bar used in the Laboratory 
workshops, which has about 31 tons per square inch 
brealsing load, and in which two consecutive pieces seldom 
differ in strength by more than one part in 700. In con- 
sidering the accuracy required for such tests, it must be 
noted that the area of the test piece is seldom measured 
closer than within } per cent. to } per cent., according to 
the size of test piece used, so that if the machine is within 
this limit it is as close as is required. In actual practice 
there is generally an error produced by the speed at which 
the last portion of the test is carried out, owing to the 
inertia of the jockey weight generally leading to a reading 
slightly higher than the real maximum being taken. This 
often amounts to about | per cent. of the load even with a 
careful operator. 

Tests on Kapok and other Floats.-—Further tests have been 
made upon Kapok floats on the same lines as those carried 
out in 1911 and 1914 for the National Lifeboat Institution. 

Other Special Investigations.—Other special investiga- 
tions which h:ave been carried out include :—The resistance 
of concrete pipes to external crushing forces; torsion 
tests on aeroplane engine propeller shafts; tests on the 
efficiency of various processes for brazing cast iron ; tests 
on steel eye bolts under forces inclined to the axis of the 
screw ; investigation of the relative weathering endurance, 
under load, of doped and undoped cordage ; investigation 
of shock strength of steel containing a high percentage of 
sulphur and phosphorus. Investigations in conjunction 
with the Metallurgical Department on the causes of 
failure of gas engine crank shafts, steam turbine wheels, 
compressed air cylinders, split rails, aeroplane engines and 
details of airship and aeroplane construction. 

Work Done by Workshop Staff.—The construction of 
gauges for the Ministry of Munitions occupied the greater 
part of the time of the workshop staff during the year. 
In addition to this the following list comprises the more 
important items of construction carried out :—The con- 
struction of the third impact testing machine for the 
research on the methods of impact testing ; the construc- 
tion of a new testing machine for fatigue tests under com- 
plex stress; the construction of various appliances for 
determining the resistance of materials to rolling and 
sliding abrasion; the correction of a lead serew in the 
standard lathe ; the machining of specimens for the three 
impact-testing machines and the complex stress fatigue- 
testing machine ; construction of gauge-measuring appli- 
ances for the Metrology Department ; the construction of 
a range finder for the Optical Department. 


REPORT ON THE DEPARTMENT OF METALLURGY 
AND METALLURGICAL CHEMISTRY. 

The activities of the Department have been concentrated 

throughout the period under review either upon matters 

directly connected with the war or upon special investiga- 




















tions undertaken, as matters of national urgency, at the 
request of one or other Government Department. As a 
consequence the ordinary work of the Department, both 
in research and investigatory testing, has to a large extent 
been suspended, and there are very few matters to which 
reference can be made. 

A large muffle furnace for the annealing and heat treat- 
ment of steel and for other purposes has been installed in 
the heat treatment room of the Wernher Building. The 
muffie, by allowing of the heat treatment of larger speci- 
mens, fills an important requirement, but the furnace has 
not yet been made to attain the temperature which the 
makers claim for it. It is hoped to improve the perform- 
ance of the furnace as soon as conditions permit the makers 
to give the matter their attention. 

The largest increase in the equipment of the Department 
has arisen out of the research on the production of optical 
glass, which has been undertaken with the aid of a grant 
from the Board of Trade. The introduction of the 
equipment for this work has required a complete re- 
arrangement of the foundry, where two relatively large 
gas-fired furnaces have been erected and room has been 
found for the electric furnace plant. 

Thermostat.—An appliance for the purpose of facilitating 
the continuous exposure of specimens of metal to any 
desired temperature has long been needed for metallurgical 
research work, where prolonged annealing at an accurately 
known and maintained temperature is frequently required. 
A device for this purpose which had been worked out by 
Messrs. Haughton and Hanson has now been constructed 
in vitreous silica and is regularly at work, yielding very 
satisfactory results. 

Apart from work connected with the war, the following 
items only concerning the activity of the Department 
may be mentioned :— 

Alloys Research.—This has been practically at a stand- 
still so far as all theoretical research is concerned ; recently, 
however, the strong wish has been expressed that this 
branch of the work should be resumed, and arrangements 
are accordingly being made with that end in view, the 
immediate object being the completion of the investiga- 
tion of the ternary constitutional diagram of the alloys 
of aluminium with zine and copper. 

Magnet Steels.—As time has permitted Mr. Haughton 
has carried out a considerable amount of work in connection 
with the research on magnet steels undertaken by the 
Laboratory under the auspices of a Committee of the 
Institution of Electrical Engineers. Interesting results 
have been obtained, but the research is not yet completed. 

Metallurgical Chemistry.—A large number of metallur- 
gical analyses have been carried out. _ In connection with 
the analysis of aluminium and its alloys, Mr. Withey has 
investigated the various methods available and has 
published the conclusions based on his extensive experience 
of these materials in a paper presented to the annual 
meeting of the Institute of Metals in March, 1916. With 
regard to steel analysis, special attention has been devoted 
to the question of the volumetric determination of sulphur. 

General Chemistry.—A large number of tests have been 
made on glass, including durability tests on optical glass 
by the iodeosin method, and solubility and cracking tests 
on laboratory glass ware. A number of samples of 
laboratory porcelain ware and of filter papers, all of British 
make, have also been examined and reported upon. It 
is satisfactory to note that in many cases the products 
submitted are at least equal to those formerly imported 
from abroad. 


REPORT OF THE ADVISORY COMMITTEE FOR THE 
WILLIAM FROUDE NATIONAL TANK. 


The year has been a very exceptional one. The practical 
stoppage of all mercantile shipbuilding has caused a con- 
siderable drop in the amount of ordinary model resistance 
test work. But a very large amount of work of an excep- 
tional character has been undertaken for various depart- 
ments of H.M. Government. This has necessitated an 
increase on the staff of the tank, both in the workshop 
and the office. Miss E. M. Keary, of Newnham College, 
Cambridge, has been appointed a junior assistant for 
seaplane test work, and Miss E. H. Burns has taken over 
the clerk’s work. Three temporary woodworkers have 
been engaged for some months, and it has been necessary 
to place the whole of the workshop staff on overtime to 
eope with the work. The number of experimental test 
runs made during the year has been 3000, as compared 
with an average of 2000 in the period before the war. : 

Models Tested for Firms.—The total number of ship 
models or variations of models tested for resistance during 
the past year has been 18. The best result obtained has 
been a 16 per cent. reduction of power at service speed. 
There are several vessels built or being built to the 
improved form arrived at by the tank experiments. In 
addition to this ordinary test work several investigations 
have been made both for the Admiralty and for the Board 
of Invention and Research. 

Research Work Completed and in Progress.—The investi- 
gation of appendage resistance has proceeded one step 
further. Experiments have now been made on the effect 
of adding a given cause of resistance to different parts of 
the hull longitudinally, and these have shown the impor- 
tance of keeping all appendages well away from the bow. 
This suggested that the working of flush instead of lapped 
plate edges and butts—particularly the latter—near the 
bow might reduce the resistance, and this was tried on 
two models. 








From a short article in the Iron and Coal Trades Review 
we are enabled to gather some data regarding the manu- 
facture of armour plate in the United States. At present 
there are three manufacturers of this material in that 
country, and as is known, the Government proposes itself 
to enter the business, as it believes that thereby it could get 
it at less cost than at present. One important reason 
why armour plate is so expensive is stated to be the fact 
that there is a great deal of waste before the finished plate 
is ready for fixing. An instance is quoted in the case of 
a plate ordered for the U.S.S. Mississippi. The ingot 


from which the plate was made weighed 90 tons and the 
rough plate 62} tons, 44 per cent. of which was machined 
off, so that between 30 and 33 per cent. only of the ingot 
weight produced is used in the ship. 
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FAILURE OF A COPPER STEAM PIPE. 


On the 23rd April, 1915, a serious explosion, 
resulting in several deaths, occurred on board the 
Clan Urquhart, and forms the subject of a Board of 
Trade report, No. 2387, by Messrs. 8. A. Houghton 
and P. McNeil, which has recently come to hand, and 
of which some sections are reprinted below. The part 
that failed was the ma n steam pipe. It was made of 
solid drawn .opper, and was 6in. internal diameter 
and 14ft. 6in long. 


A sleeve piece, Tin. long and ,;in. thick, was brazed on at the 
boiler end, and the flanges, which were 13in. in diameter and 
lin. thick, were also brazed on in the usual manner, and were 
jointed by twelve jin. bolts. The thickness of the pipe varied 
from .26in. to .32in. near the sleeve piece and at other ts 
from .275in. to .29in. Iron straps, ]}in. broad and jin. thick, 
secured by bolts, were fitted at intervals of about 8}in. along the 
pipe, and the weight was taken by a hanging stay, the top end 
of which rested on a spiral spring in a bracket secured to the 
deck above. 

In June, 1908, a crack 2}in. long occurred close to the boiler 
flange whilst the vessel was on a voyage to Bombay. The pipe 
was taken down, blank flanges were fitted, and on arrival at 
Bombay it was sent ashore to a firm whose name we have been 
unable to ascertain. At these works the defective part was cut 
off and a sleeve piece brazed on, both flanges were re-brazed, and 
the pipe was afterwards tested by hydraulic pressure to 360 Ib. 
On the vessel’s return the pipe was sent to Messrs. J. Gordon 
Alison and Co., Dock Engine Works, Birkenhead, and again 
tested to 360 lb. Sn square inch in order to be certain that the 
repairs done in Bombay were satisfactory. 

n February, 1913, a crack having again occurred at the neck 
of the boiler flange, the pipe was sent to Messrs. J. Gordon 
Alison and Co. for repair. They cut off a length of l{in. from 
the sleeve piece and re-brazed the flange, making up the shortage 
by a brass distance piece. The pipe was then annealed and 
tested to 360 Ib. 

In October, 1913, the steam pipes being due for testing and 
annealing by the rules of the British Corporation, all the pipes 
were sent to Messrs. D. Brown and Co., coppersmiths, Govan, 
Glasgow, and were annealed and then tested to 360lb. In 
addition to the above repairs all the main steam pipes were tested 
by hydraulic pressure to 360 lb. per square inch in November, 
1907, while in place. 

The explosion was of a very violent nature, as the pipe frac- 
tured circumferentially just outside the sleeve piece and was 
swung by the hanging stay bodily to starboard, drawing the 
other end out of the engine junction piece flange and allowing 
the steam of all the boilers to escape into the stokehold. 

Cause of the Explosion.—As regards the cause of the explosion 
we are not quite agreed. One of us believes that the explosion 
was due to the metal of the pipe in the vicinity of the place of 
fracture having been excessively overheated and burnt when the 
sleeve piece was brazed on, the cracks thus produced being 
extended by the somewhat considerable movements of the 
engines until the pipe gave way suddenly. The other is of 
opmion that the explosion was caused by the metal of the pipe 
at its junction with the sleeve ‘piece being overheated and burnt 
at some previous date when the pipe was being either repaired or 
annealed, and probably when the sleeve end was fitted. The 
excessive vibratory movement of the engine and other stresses 
due to the working condition also fatigued the metal locally at 
the fracture and contributed to the failure. 

General Remarks.—The steamship Clan Urquhart is one of the 
Clan Line of steamers and is a cargo vessel of the “ turret ” 
type, the gross tonnage being 5855 tons. The machinery con- 
sists of a set of triple-expansion engines secured to longitudinal 
box girders on the tank top and supplied with steam from three 
single-ended boilers placed athwartships, the safety valves of 
which are loaded to 180 Ib. per square inch. A separate solid- 
drawn copper pipe is led from each boiler stop valve to a junc- 
tion piece jointed to the engine stop valve. All the pipes are 
fitted with iron straps with a view to diminishing the danger of 
explosion and the weight is taken by hanging stays connected to 
spiral springs in brackets bolted to the deck above. 

On April 17#h, 1915, the Clan Urquhart left New York on a 
voyage to Cape Town, it being intended to call at St. Lucia for 
bunker coal. All went well till April 22nd, when a leak was 
observed in the starboard main steam pipe at the flange con- 
necting it to the engine junction piece. The leak was on the 
starboard side and appeared to come from the brazing, but it 
may be observed that when the pipe was afterwards removed 
the defect was found to be a crack in the pipe itself close to the 
brazing. As a precautionary measure Mr. Richard Kerr, the 
chief engineer, reduced the steam pressure at noon to 1565 lb., 
and orders were given to inspect the leak at frequent intervals, 
but no extension was observed. At 4 a.m. on the following day 
Mr. J. J. Dishington, the second engineer, came on watch, and 
about 4.30 a.m. he went on top of the boilers to examine the 
leak, which he found unaltered, and he returned to the engine- 
room. The engines were working steadily, and there was no 
racing or priming. Nothing further happened till 6.15 a.m., 
when, the pressure being 155 lb. and the revolutions 55 per 
minute, a loud explosion occurred over the boilers, and the 
engine-room was filled with steam. Mr. Dishington concluded 
that the starboard steam pipe had failed and endeavoured to 
get to the back of the engines to start the donkey feed pump, 
but was unable to do so on account of the steam, and was 
slightly scalded about the head. The fifth engineer, greaser 
and storekeeper had previously reached the deck, and the serang 
and a fireman also escaped injury by retreating to the tunnel. 
In the stokehold, however, the situation was much worse, and 
when after twenty minutes it was possible to enter it, one tindal, 
two donkeymen, three firemen and one trimmer were found to 
be dead. On examination it was seen that the main steam pipe 
from the centre boiler had fractured where brazed to the sleeve 
piece, and was drawn out of the flange at the engine end. The 
pipe itself was blown to starboard and was lying on top of the 
pipe from the starboard boiler. As the steam from all three 

jilers had escaped into the stokehold the fires were drawn, and 
after the port boiler had been pumped up steam was raised in it, 
the openings on the junction piece to the other boilers being 
blank flanged. The vessel was then taken to San Juan, Porto 
Rico, where the necessary repairs were effected. 

The exploded pipe was retained on board, and we have care- 
fully examined it. The fracture at the sleeve piece end was of an 
extremely coarse crystalline character, and, as shown in the 
annexed figure, occurred circumferentially at the end of the 
sleeve piece. At the engine end, where the pipe was drawn out 
of the flange, the brazing was very defective, the depth to which 
it held being little more than }in. at the fillet for the greater part 
of the circumference. The question therefore arose whether the 
pipe did not first fail here, but apart from the appearance of 
the fractured end the position of the pipe after the explosion and 
the fact that it was bent to starboard and cracked where it was 
pulled out of the flange showed conclusively that,the pipe had 
first failed at the boiler end. 

In, dealing with failures of this nature it is necessary to con- 
sider strains due to the movement of the engines, which in this 
ease was chiefly in a fore-and-aft direction and was of consider- 
able amount, owing to the engines being secured to fore-and-aft 
box girders placed on the tank top. Mr. Grant has supplied 
particulars o irs made to those vessels of the Clan Line 
in which this method of construction. was adopted, and from this 
ist there is no doubt that it causes a marked want of stiffness in 








the engines. In the Clan Urquhart the following repairs have 
had to be effected at this part :— 

August, 1908: 80 rivets renewed in main e 
Holding-down bolts tightened and plate washers 
heads. 

January, 1909: 110 rivets renewed in main engine seating. 
All holding-down bolts tightened. 

October, 1913: 36 rivets renewed in engine seating. 

March, 1914: Engine-room tank top patched. Main engine 
chocks renewed. 

January, 1915: High-pressure and low-pressure engine 
holding-down bolts refitted. . 

In addition to these ial repairs it was the custom for the 
fifth engineer to go round the holding-down bolts once a week 
when at sea, and they were also overhauled in harbour. The last 
occasion before the explosion that the latter was done was on 
April 6th and 7th, when the vessel was in New York. On 
arrival at San Juan the bolts were again tested, but could be 
tightened very little. 

After the commencement of this inanky 
was requested to » the fore-and-aft movement of the 
cylinder tops whilst the vessel was proceeding from London to 
Dundee. e did so, and states that this movement was }in., 
with the engi r ing at 61 revolutions, the weather being 
fair. It is therefore evident that this amount would be con- 
siderably exceeded in rough weather, and would be an important 
element in producing the failures which occurred in the steam 
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FAILURE OF A COPPER STEAM PIPE 


pipes. Three of these have been of a normal type, ¢.¢., small 
cracks which did not develop quickly and consequently allowed 
recautionary measures to be taken. In the fourth case-——which 
orms the subject of this inquiry—it is clear that the pipe failed 
suddenly, as any leak would have been noticed by the second 
engineer when inspecting that in the starboard boiler pipe less 
than two hours before the explosion, especially as the pipe was 
not lagged. : ‘ 
With a view to ascertaining the cause or causes of this peculi- 
arity the following methods of investigation were adopted :— 
(i.) The pipe was carefully gauged, and (ii.) tensile and bend 
tests, (iii.) a chemical analysis of the copper, and (iv.) micro- 
scopical examinations were made. The results of these are now 
iven. 
° (i.) Gaugings.—Measurements were taken at the places marked 
A and B on Plate I. and at the place of fraeture :— 


Top. Bottom. Starboard. Port. 

In. In. In. In. 

a - att. = 24 St eee tlie . 282 
Forward. Aft. 

Ben ek Gee. we one See \ ae 3 
At fracture .. .24 . 27 27 .318 


There was also one place at the fracture where the thickness 
was only .243in. There was a considerable variation in thick - 
ness at the fracture, partly due to the pipe being slightly bent 
at this point, but taking the minimum thickness at .25in., this 
would only give a stress of 2070 Ib. under working conditions. 

(ii.) Mechanical Tests.—A esse, heaey ar series of tensile 
and bend tests was carried out. ese consisted of four longi- 
tudinal and two transverse tensile test specimens from each end 
of the pipe, together with four longitudinal bend tests, the 
longitudinal test pieces being stamped E L and B L, according 
to which end of the pipe they were taken from, and the trans- 
verse tests ET and BT. The ‘transverse specimens were 
straightened at a very low red heat, as it was considered that 
in view of thé recent annealing of the pipe the effect of such heat 
would be negligible, whilst if straightened cold some mechanical 
effect would be produced. All the bend test pieces bent close 




















¢ ! 
= 2 ea “| & g | 
8 i} &S (6 81 S 923 Py | 
: o.: | = 33 cis e = x 
41 g¢ | ee a58| 322 a; Remarks. 
= 2 | & Ee) he 2s 
A |p @ 98°F) s 
BL1..| .3 | 12.7 | @ 36.9 Medi Broke in. inside mark 
BL3..;| 2 | 13.7 | 2 36.8 | Medium) Broke on mark 
BUS ..| .27 | 13.4 | 490 48  |Medium) Broke on mark 
BL7..| .82 | 18.1 | 38 34 | Ocarse | Broke on mark 
BT1..| .275 | 86} 8 24.1 | Coarse | Proke outside mark 
Br2..| .275. | 10.1 18 30.7 | Coarse | Broke gin. inside mark 
EL1..; .2 | 14.8 48 47.3 | Fine | Broke gin. inside mark 
EL2 .29 16.5 40 34.5 Fine | Broke lin. inside mark 
EL5 20 | 4.2 | 2 49.1 Fine | Broke 1jin. inside mark 
EL7..| .2 | 14.3 | 52 57.1 Fine | Broke 1jin. inside mark 
ET1../ .28 | 14.0°'| 27 34.7 | Fine | Broke on mark 
ET2..| .29 | 14.5 | 15 | 26.1 | Fine | Broke outside mark 
without sign of fracture. The machined of the tensile and 


bend test pieces were about lin. wide. It will be seen that the 
tensile strength at the engine end is very uniform, with the 
exception of E L 3, and that the elongation and contraction of 
area of the longitudinal tests are good. As regards the trans- 
verse tests, one broke on the mark and the other outside it, and 
if allowance is made for the difference thus caused, the results 
are also fairly ee At the boiler end of the pipe more 
variation exists, the tensile strength being about one ton less than 
at the other end, and in the longitudinal tests, B L 3, B L 5 and 
B L 7, which broke at the end nearest to the fracture of the pipe, 
slight surface cracks were developed. These cracks were much 
more evident in the transverse tests, and the results obtained 
were unsatisfactory in consequence of these defects. As has 
already been stated, the thickness of the pipe was not uniform, 
and this fact tends to depreciate the results of the tensile tests ; 
on the whole, however, they may be considered to be good, 


except those of the metal near the place of fracture. 
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iii.) Chemical Analysis.—A~ very complete analysis has been 
obtained the results of which are as follows :— 


Per cent. 
Copper 99.663 
Arsenic 014 
Sulphur OL 
UE let 6h tia! ea eet neh ee. oe Ca Eaten 023 
OEE TNA ee OT nae 065 
Oxygen.as Ou, O Ap pes ast es. eal ak. ee 025 
.- vig Fetes Pa Nil 
Antimony .. ae Nil 
| ary os Nil 
Bismuth or Nil 
Manganese as os « Nil 
Aluminium... Nil 
Vanadium .. ‘ Nil 





Nickel.. .. Ne) oe ae ee) ee ee 

The outstanding feature of this analysis is the percentage of 
lead, which is considerably greater than the maximum usually 
allowed. In this case, however, it cannot be definitely asserted 
that the lead produced any distinct inferiority, for although the 
pipe cracked at the boiler flange when nine years old, the sleeve 
piece supplied in Bombay cracked at the same place after five 
years, and it will be seen from the report of the microscopical 
examination that both coppers had surface cracks, indicating 
that the metal of the pipe was not specially red hot. 

As regards the oxygen, the total amount is probably what 
would produce “tough pitch,” although no records have been 
available of copper containing so much lead, but it will be 
noticed that only .025 per cent. existed as cuprous oxide. This 
is an important point, which asa rule seems to be overlooked, 
In all the analyses of copper to which access has been obtained 
the total oxygen only is given, it being apparently assumed that, 
owing to its great affinity for copper, the whole is in the form of 
euprous oxide. It is difficult, therefore, to state definitely 
whether the actual amount of cuprous oxide in this copper is in 
accordance with that in good quality tough pitch copper, 
though prima facie it seems low. The subject seems one which 
is worthy of further investigation. 


On the cause of the explosion Mr. 8. A. Houghton 
reports as follows :— 


From the results of the various investigations it appears that 
although the thickness of the pipe varied, yet even at the thinnest 
part it possessed a factor of safety of about 15 when cold, taking 
the tensile strength at 14 tons per square inch. This would 
give an actual factor of about 10.7 under working conditions, as 
the strength of the copper would be reduced to about 10 tons per 
square inch at the temperature of Steam at 180 Ib. pres- 
sure. The mechanical tests indicate a deterioration of the metal 
near the place of fracture, but as it is impracticable to take 
tensile tests close to that point, the results of the microscopical 
examination are by far the most valuable and important, as 
is usual in cases of this description, owing both to the local 
character of the conditions producing failure and to the fact 
that this is the only method of investigating the effect of heat 
treatment on metals. In this instance it appears that the metal 
was most grossly overheated and burnt during the process of 
brazing, thereby producing huge crystals and surface cracks, the 
latter being extended by fatigue action due to the motion of the 
engines until the pipe gave way. The instantaneous nature of 
the failure is therefore explained, and considering the serious 
deterioration of the metal it is a matter of surprise that the pipe 
lasted so long without fracturing. It may be mentionéd in this 
connection that my experience in the case of steel seems to show 
that annealing tends to augment fatigue cracks, and if this is 
correct the failure of this pipe would have been accelerated by 
being twice annealed in 1913. 

The brazing of the pipe which resulted in the metal being 
burnt was, as stated above, done in Bombay, and it is noteworthy 
that the brazing of the engine flange done at the same time was 
very defective. It appears, therefore, that the work was very 
badly executed, and to this cause the lamentable loss of life is due. 

The question arises whether the defective condition of the 
pipe should have been detected afterwards, especially as the 
pipe was tested and inspected after the repairs, also on the vessel’s 
return and on two occasions in 1913. From the appearance of 
the pipe after the explosion I am of the opinion that defects in 
the copper could not have been seen by ordinary inspection, 
but it was found, by filing the mctal and carefully examining 
the surface, preferably with a magnifying glass, that the surface 
crack& could be distinguished. Owing to their minute character, 
however, it is doubtful whether anyone without special experience 
would have recognised the serious nature of the defect. and con- 
demned the pipe. 

It may therefore give rise to some feeling of alarm that a 
copper pipe may exist in so dangerous a condition without being 
detected by the usual inspection, but, whilst there is no doubt 
that a great many failures of copper pipes are due to bad work- 
manship during the process of brazing, yet in almost every 
case a small leak develops at first, giving sufficient warning 
to allow repairs to be made, In the present instance, although 
the metal was grossly burnt, yet the pipe lasted seven years in 
spite of considerable fatigue action arising from the excessive 
movement of the engines, It is improbable that conditions 
such as these will co-exist in another pipe, but as a safeguard the 
practice adopted by at least one well-known firm of shipbuilders 
Messrs. Yarrow and Co.—of fitting ferrules in the ends of 
copper pipes is one which appears to be satisfactory and likely 
to prevent serious accidents. 

It has been stated by Mr. J. T. Milton that, owing to the local 
softening of the metal when the flanges are brazed on, deforma- 
tions tend to concentrate at these parts, which then harden up 
and cause the flexure to occur a little further along the pipe ; 
hence it is desirable to anneal the pipe at intervals. It may, 
however, be pointed out that as copper, unlike iron and steel, 
has no critical points of crystallisation the crystals tend to grow 
at each annealing operation, and it is, therefore desirable to 
keep the temperature of this as.low as possible. Fortunately 
it has been ascertained that ordinary commercial copper is 
annealed almost at once by heating it to about 450 deg. Cent., a 
temperature which is described as being just visible in the dark. 
If, therefore, the pipe is at a just visible red in the copper- 
smith’s shop the annealing may be considered satisfactory, and 
the growth of the crystals would under these conditions be slight. 








PERFORMANCE OF MECHANICAL STOKERS ON A FLUCTUATING 
Loap.—We have had brought to our notice some steam pressure 
records which were obtained in the works of Daniel Doncaster 
and Sons, Limited, Sheffield, where the plant from which the 
records were obtained consisted of three Lancashire boilers, each 
30ft. by 8ft., and two Lancashire boilers each 28ft. by 7ft. 6in. 
supplying steam to twenty steam hammers of varying sizes 
from 2 ewt. to 7 tons. All five boilers were fitted with Bennis 
sprinkler stokers and compressed air furnaces, and the fuel used 
was a mixture of coke dust and fine slack in the proportion of 
one to five. The charts were obtained on a very fluctuating 
hammer load during a continuous run of 96 hours, from the 
morning of Monday, May 29th, to Friday, June 2nd. We are 
informed that the records are not those of a test carried out 
under ideal conditions for obtaining the best possible results, 
but are records selected at random and representing ordinary 
working conditions. The standard steam pressure was 60 Ib. per 
square inch, and the records show that only on two occasions 
did the pressure fall below this point. On one of these occasions 
the gauge showed about 59 Ib. for about half an hour. On the 
other, when the maximum drop was about 2 lb., the pressure 
was below 60 Ib. for about one and a-half hours. All the rest 
of the time the pressure was well above 60 Ib., the average 
evidently being well over 66 Ih, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specificati 
drawings. 
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The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





CONDENSERS AND FEED-WATER HEATERS. 


9724. July 3rd, 1915.—ApPaRaTUs FOR EXTRACTING AND 
DiscHARGING CONDENSATE AND AIR FROM A CONDENSER, 
Gesellschaft fiir Kalteindustrie mit Beschrinkter Haftung, 
11/14, Ehrenbergstrasse, Berlin. 

The air and condensate from the condenser A are drawn off 
down the pipe B and discharged through the pipe C into a con- 
tainer D by means of the jet apparatus E. In the container D 
the air separates from the condensate and escapes. The con- 
densate is drawn off along the pipe F and delivered to the jet 


























apparatus E by the circulating pump G. Excess condensate 
escapes by the overflow H. Cooling water enters the condenser 
through the pipe J and leaves by the pipe K. The pipe J 
is made to bend down and form a coil in the container D, thereby 
helping to cool the condensate before it is used in the jet appa- 


ratus.—July 5th, 1916. 
DYNAMOS AND MOTORS. 
9282. June 24th, 1915. DrivinG ARRANGEMENT FOR 
Dynamos, W. Langdon-Davies, Grafton, Weybridge, 


Surrey, and others. 

To illustrate this invention it is shown as applied to the case 
of a dynamo A driven by a substantially constant-speed motor 
B and generating current for electric welding purposes, as at C. 
The object of the invention is to provide means whereby the 
driving connection between the motor and dynamo shall be 
interrupted should more current be taken from the dynamo than 
is necessary to do the work without risk of spoiling the weld. 
The connection between the motor and dynamo shafts is made 
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by means of two clutch members E D, each of which is provided 
with a magnetic coil. The coil of member D is energised by 
current taken from the mains F supplying the motor. The coil 
of member E is energised by current taken from the brushes 
of the dynamo. The action of the coil of member D is substan- 
tially constant. That of coil E varies with the current taken 
for the work, but at all times it is arranged to be in opposition 
to the action of coil D. If, then, too much current is taken at 
the weld the clutch members will slip and the drive to the 
dynamo be correspondingly reduced.—July 5th, 1916, 


SWITCHGEAR. 


12,516. August 31st, 1915.—Switcu, L. Kamm, 27, Powell- 
street, Goswell-road, London, E.C. 

This invention is illustrated by way of example as applied to 
the control of the current for two cinematograph projectors A B. 
The switch described is designed to permit the gradual diminish- 
ing of the current in one of the projectors simultaneously with 
the gradual increase of the current in the other. C D are single 
cut-out switches which can be supposed closed. The two 
projector circuits end at E in a common terminal. This terminal 
is in circuit with the source of energy F. The other terminals of 
the projector circuits are at G H respectively and are situated on 
a segment which is in two parts, separated by an insulating strip 
J. This segment is fixed. K L is a movable segment separated 
into two parts by an insulating strip M. Brushes N P on the 
two parts K L bear on the two parts respectively of the fixed 
segment. Six brushes Q make contact with the part K. These 
brushes are each connected to the terminal of a resistance R, all 
six resistances being in parallel with the source of energy F. In 


the position shown the projector B is clearly out of action while 





On 


the resistance in the circuit of projector A ia a minimum, 


moving the segment K L counter-clockwise by the handle 8 the 
right-hand brush Q passes across the strip M on to the part L 
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and as the movement is continued more and more of the resist- 
ances R are cut out of the A circuit and brought into circuit B. 
—July 5th, 1916. 


HEATING AND LIGHTING. 


12,994. September 10th, 1915.—-IMPROVEMENTS IN AND 
RELATING TO ELectrric Arc Lamps, George Moir Johnstone 
Mackay, of the General Electric Company, Schenectady, 
New York, United States of America. ; 

This patent is for a development of the type of lamp described 
in specification of Patent No. 17,326 of 1914, and is for an are 
lamp enclosed in an envelope containing a vaporisablé material! 
such as mercury and preferably also an inert gas such as nitrogen 
or argon. In Fig. 1 is shown the arrangement of the lamp for 
working with alternating current, and in Fig. 2 the arrangement 

for working with direct-current. A is the envelope and B, C, D 

and F are conductors, preferably consisting of drawn tungsten 

wire sealed into the envelope. Between conductors B-C and 

D-E respectively are connected closely coiled spirals F and G 

of highly refractory material—preferably ductile tungsten. 

The length and cross section of these spirals is so chosen with 

respect to the current and voltage at which the arc is to operate 

that the spirals will be heated to bright incandescence and will 
at the same time have a resistance sufficient to steady the are. 

The adjacent ends of the spirals, or, in other words the lower 
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Fig. 2 


Fig. 1 


ends of the conductors C and D, are provided with beads H and J 
The conductors C and D are made divergent immediately 
above these heads so as to counteract the tendency of the are, 
to mount upwards. A quantity of mercury K is provided at the 
bottom of the envelope. The lamp is started by passing energy 
to conductors BC and D E so as to heat the spirals H and J. 
This heat vaporises some of the mercury, which displaces the 
nitrogen or other gas into the upper part of the envelope, this 
displacement being assisted by the contraction L in the envelope. 
After the spirals have been heated the conductors D and C are 
connected to a source of current at a potential suitable to support 
an are between the terminals Hand J. For gases at atmospheric 

ressure the voltage for a jin. gap varies between 25 and 35. 
With a l}in. gap the are voltage approximates to 50. When 
such a lamp is operated with direct current it is not necessary 
to. provide two filaments operating at incandescence, but as 
shown in Fig. 2, one filament M connected to the cathode N is 
sufficient. The are will start even though the anode O is not 
heated preliminary to starting.—July 5th, 1916. 


SHIPS AND BOATS. 


100,707 (No. 1744 of 1916). February 5th, 1916. — SuBMARINE, 
W. C. Fairweather, 62, St. Vincent-street, Glasgow (a 
communication from the Lake Torpedo Boat Company, 
Maine, Bridgeport, U.S.A.). : 

This submarine is propelled on the surface by steam turbines 
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A supplied with steam from the boiler B. C is the condenser 
with its circulating pump D drawing cooling water from the sea. 





The condensate is drawn off by the pump E and delivered into 
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the tank F. From this tank the water can be delivered back 
into the boiler by means of the rotary pump G. H is a pump 
interposed in a pipe connecting the steam drum of the Boiler 
with the condenser. When submergence has to be effected the 
boiler fires are withdrawn. The pump H is then started up 
so as to draw the water out of the boiler and cool it in the con- 


denser. The cooled water is stored in the tank F ready for 
use when the boiler has to be started up again. In this way 
the atmosphere within the sub ine when gence has 





to take gente is not heated uncomfortably by the water and 
steam left over in the boiler.—July 5th, 1916. 


MEASURING AND TESTING APPLIANCES. 


14,305. October 9th, 1915.—TrsTiIne MACHINE witH REcoRD- 
ING Apparatus, S. Denison and Son, Limited, Hunslet 
Foundry, Leeds, and two others. 

The load on the specimen A is transmitted through the bell- 
crank lever B on to the link C. This link is pivoted by knife 
edges to a lever D, which at one end is swung by the link E 
from the usual steelyard F and at the other is supported by 
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springs G. The load on the link C is thus divided into two parts, 
the larger passing through the link E and the lesser bei 
supported by the springs G. The latter component is utilieed 
to operate the autographic drum H, the rotation of which is 
brought about by a weighted cord J connected to the knife edge 
K.—July 5th, 1916. 


CONCRETE AND CEMENT. 


10,338. July 15th, 1915.—Kitn ror Burnine Cement, Lime, 
&c., Steiger-Krauer and Cie., 6, Ramistrasse, Zurich. 

This kiln is of the shaft type, the body A being charged from 
the top and having a chimney shaft B. At the foot of the kiln 
is a ro grate designed to break up the masses of clinker and 
to facilitate the discharge of the material. This grate consists 
of a spider C without openings, but with sloping ribs formed on 
its upper surface. Above this spider is a boring head D. The 
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spider and the ease | head are rotated through a shaft E at the 
rate of, say, one revolution per hour. The material is discharged 
off the gratedown the shoot F. In the masonry wall surrounding 
the grate four openings G are formed. These are closed by 
suspended screens H, made, for example, from railway rails 
and by doors J. By means of this arrangement the working 
of the grate may be watched from the outside and the interior 
of the kiln can be readily reached.—July 5th, 1916. 


MISCELLANEOUS. 


10,330. July 15th, 1915.—Prorective Reactance Cor, G- 
Harlow, Woodgarth, Oldfield-road, Altrincham, Cheshire. 

A core A similar to that used for a shell type transformer is 
provided with two coils B and C, the s for receiving the 
coils being made large enough to permit of the desired movement 
of one coil relatively to the other. The coil B, which may be 
called the primary winding, is connected in series with a feeder 




















N?10,330. 
E 
7 YY 
c VARS 
B 
D 





D, and the coil C is short circuited. Dashpots E E are provided 
for restraining sudden movements of the coil C when the current 
increases in order to prevent the coils being damaged. The 
primary winding may be made movable in place of the secondary 
winding, but the arrangement shown is preferred in order to 





avoid the use of moving contacts. Both windings may be made 
movable if desired. In operation, when a normal current is 
passing through the feeder the short-circuited or secondary coil 
C is in a position close to the primary coil, but if the current in 
the feeder i the dary coil is repelied and the choking 
effect of the primary winding is considerably increased, so that 
the heavy flow of current is reduced.—July 5th, 1916. 


9075. June 2ist, 1915.—FrEp Suprty ror Warer Boirters, 
Jackson, 8, Edgerton-road, West Park, Headingley, 


Leeds. 

The boiler referred to in this specification is of the type used in 
works, shops, &c., for supplying hot water in small quantities 
and for keeping the water warm ready for immediate use. The 
boiler proper A is situated within a combustion chamber B, which 
in turn is surrounded by a water jacket C. The boiler is connected 
to the water jacket by pipes D and is provided with an expansion 
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pipe E and a draw-off cock F. Above the top of the combustion 
chamber B the outer casing is provided with a cold water pocket 
G, which is connected to the water jacket C by a hot water tra 
H. An extension J from the pocket G contains a float lever K, 
which controls an inlet valve L on the feed pipe M. As the hot 
water to the boiler is drawn off the level in the outer casing falls. 
By reason of the provision of the hot water trap H this entails 
a fall in the level of the water in the pocket G, so that the valve 
L is opened to replenish the supply.—July 5th, 1916. 
100,715 (No. 6155 of 1916). April 29th, 1916.—CENTRIFUGAL 
“gn G. and J. Weir, Limited, Cathcart, Glasgow, and C. 


This spoeibnetien deals with the construction of casings for. 


centrifugal pumps having two rotors working in parallel and 
each with double admission. A is the suction port, B the 
suction chamber, CC the wheel chambers, D the discharge 
chamber, and E the discharge port. The casing is composed of 
five casting together. Three of the castings lie wholly 
below the horizontal plane containing the rotor axis and two 
wholly above this plane. The former consist of the casting F 
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enclosing the suction chamber and the two castings G enclosing 
the lower parts of the wheel chambers. The latter consist of 
the casting H enclosing the discharge chamber and the casting 
J dividing the discharge chamber from that portion of the 
suction chamber situated between the wheel chambers. The 
castings G are united to the casting F by bolts K and to one 
another by the rod L. The casting J is bolted to the casting H 
at M. The castings F H are flanged and bolted together as at 
N.—July 5th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents, of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of two of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 





No. 27,553/09.—Submarine mines, Relates to submarine 
mines which have an automatic anchoring device, and consists 
in the provision of a centrifugal brake or cataract to check the 





speed at which the mine rises to its desired position after it has 
been automatically released from the anchor, Bichel, C. E. 
Germany. Dated December 8th, 1908. 

No. 27,691/09.—Internal combustion engines; starting. A 
balanced compressed air valve is actuated by the p e of air 
on the upper surface of the balancing piston ; this piston is of the 
differential type in order to prevent the valve from chattering. 
Bruns, H. T., Germany. 

No. 27,753/09.—Braiding machines. In machines in which 
the ber of bobbi riers is equal to the number of heads 
or plates, and the rotation of the drivers is controlled by the 
jacquard, the drivers are secured in the rest position by means 
of pins on clutch forks which clutch and unclutch the drivers 
from continually rotating wheels. Krenzler, G., Germany. 
Dated July 12th, 1909. 

No. 27,767/09.—Scouring machines, In a washing machine 
in which the fabric is drawn through the liquid over the per- 
forated coverof a casing provided with suction and pressure means 
for circulating the treating liquid through the travelling fabric, 
the ch 1 ting the suction and pressure device with the 
perforated cover are adjustable in cross-sectional area, so that 
the liquid moves through the fabric with the same velocity at 
all points. Hemmer, Ges., L. P., and Hemmer, J., Germany. 

No. 27,919/09.—Doors for coke ovens, retcrts, &c. A coke 
oven or like door of the kind pivoted at the top of its door frame 
is secured against the frame by pivoted hooked rods adapted 
to engage with pins upon each side of the frame, the rods being 
operated by the movement of a weighted lever acting through 
levers mounted on the door, Ofenbau-Ges., Germany. Dated 
March 8th, 1909. 

No. 27,970/09.—Ships ; hulls. Comprises improvements in 
the type of vessel having a recessed bottom. The midship 
portion of the vessel is flattened or recessed on its under surface, 
being developed forward into a downwardly directed wedge- 
shaped bow ; and the after part terminates in a stern, preferably 
of wedge form, provided with an extension or counter partly 
submerged. Koppen, L. von, Germany. Dated December 
22nd, 1909. 

No. 28,066/09.—Internal bustion gines; starting. 
Compressed air for starting two-stroke cycle engines in either 
direction is admitted through a fluid-actuated valve, which is 
opened by the pressure of compressed air on its piston face. 
Bruns, H. T., Germany. 

No. 28,071/09.—Heating ; condensing. The exhaust steam 
from a direct-acting pump is allowed to accumulate in a receiver 
until a predetermined pressure is reached, after which it flows 
through a loaded valve into the suction pipe and heats the 
water by its condensation. Muchka, J., Vienna. 

No. 28,072/09.—Meters. In a steam consumption meter of 
the type in which the pressure difference in front of and behind a 
throttle in the steam pipe is shown by two pressure indicators 
actuating a common pointer by a differential gear, a reversing 
device is provided so that either indicator may measure the 
higher pressure, and the other the lower pressure. Muchka, J., 
Vienna. 




















AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 5th. 

Locomotive builders have secured within the past few days 
an exceptionally large volume of work, and a score or more of 
American railway systems are now estimating their additional 
requirements for motive power for next year. The foreign 
trade of the United States, including imports and exports, for 
the year just ended totalled 6,246,000,000 dols., or about 
one-third more than for the previous year. Exports for May 
were to the value of 472,000,000 dols., which exceeded all 
previous reports. Imports for May were to the value of 
229,000,000 dols., the largest on record for the month. In pig 
iron especially large orders have been placed within the past 
week, and a volume of business of unknown proportions will 
soon be presented for acceptance. In other lines similar 
activities prevails, A shortage of labour at certain munition 
plants interferes with maximum output. The Eddystone plant, 
near Philadelphia, is employing 30,000 men and is in urgent need 
of 10,000 more, which it finds —_ difficulty in obtaining. 
Other industries are similarly handicapped, but not in the same 
proportion. Large orders for export have been booked during 
the past few days, especially for steel rails from Australia, Russia, 
France and Great Britain, the aggregate approximating closely 
to 300,000 tons. The extent of —- orders for export not 
yet announced is a matter of guesswork. The past week has 
disclosed a reviving demand for bridge work by a number of 
railroads, the highest inquiry being from the Pennsylvania 
Railroad, which will aggregate probably 10,000 tons in all. 
Cotton ties have reached 60dols. per ton, with a probable 
advance of one cent per pound per month. Tin-plate is at its 
highest level and mill capacity is taxed. Steel plates still 
continue hard to get, the American shipyard demand continuing 
at unusual magnitude. The requirements for steel for agricul- 
tural implements is heavy and current orders are booked for 
1917 deliveries. More European inquiries for copper are under 
consideration. Producers are making no efforts to secure 
business. Domestic buyers are well supplied for the present, 
Producers are quoting from 29 to 29}, but the ry in second 
hands is being offered at from 27 to 28 cents for electrolytic 
for near-by and forward delivery. Domestic consumers, being 
well supplied for a month or two, are waiting. 


New York, July 12th. 

ALL recent developments point to a renewal of the urgent 
demand for steel products. In some sources attempts have 
been made to estimate the value of this business in sight. 
The Steel Corporation reports unfilled tonnage at 9,937,798 tons. 
Much enterprise is discouraged on account of high prices for 
structural material. South American orders are attracting 
more notice. The pressure for plate is so heavy that only 
outside prices are considered. The hope was entertained a 
short time ago that the autumn would bring slightly lower 
prices. Many furnaces have parted with their reserved stocks 
and have booked contracts this week for 50,000 tons, which will 
be probably increased to 100,000 tons next week. The pressure 
from abroad for locomotives is very strong and the various 
works are booking business for next year’s deliveries. For 
foreign trade 24 vessels of 138,858 tons have been built within 
a year. The total tonnage built last year in American yards 
was 347,847. A Prawns wo 5 building at Akron, Ohio, will take 
9000 tons of structural material. All attempts to forecast the 
future of the steel industry are useless, Events quickly con- 
tradict the wisest foresight. Copper consumers refuse to make 
purchases and second-hand copper has sold as low wed cents 
cash. Large producers are holding 29 cents nominally for 
October, but there is no business to note. Production seems to 
be gaining on probable requirements. This fact checks forward 
buying. Everything depends upon the magnitude of European 
orders, A further weakening in prices is by no means improb- 
able. One man’s guess on the market is as good as another’s, 








Wrrine Routes (SeventH Eprrion).—We are asked by the 
Institution of Electrical Engineers to publish the following 
errata in the Seventh Edition of its Wiring Rules :—Rule 117 (6), 
line 1, for “ fitted with ” read “controlled by”; Rule 121 (6) 
applies to lighting circuits only, and page 42, line 30, for “‘ decks ” 
read _‘‘ desks.” 
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Offices : 3, Arlington-street, St. James's, 8.W. 


‘ele, : 
Workshop and Labora’ 2 45, Horseferry-road, 
‘ Westminster. rf P50 





ATENT “TURN-OVER ’ SAND MOULDING MACHINE. 


Tre Proprietors of Patent No. 
are WISHFUL of ENTERING into an 
ARRARGEMENT withe, FIRM ofe: ; 
MACHINES who wil 
Machine can be seen in daily 


= advance upon any —— ype, esither British or foreign. 
or farther ti oe 


4 A. NLARE TOUCH. Beochgrove, Brighouse. 279 
UNIVERSITY OF DURHAM. 


Armstrong College, Newcastle- 





Parscirat: W. H. HADOW, M.A., D.Mus., J.P, 


SESSION 1916-17. 
Commencing September 25th, 1916. 


Departments of Mechanical, Marine, Civil, and 

Electrical Engineering, Naval Architecture, 

Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 


Full particulars may be Tey on application to— 
F. H. PRUEN, 
Armstrong College, Psa ences oats SR 202 1 


(ity and Guilds Technical 
COLLEGE, FINSBURY. 


~ a Pidahag LONDON, E.C. 
NICAL apa . Prof. Marcrtsox, M.Sc. 





CIVIL ENG ERING . f. Manortsox, M.Sc. 
ELECTRICAL on ¥ EERIN' NG. . Vacant. 
APPLIED CHEMIST’ ones,” G. T. Moroax, 
D.Sc., F.R.S. 
e DAY COU the needs of vari 


are adapted to 
student Mneding x01 Pupils from Secondary Sch: ag cove 
the age of 15 who desire to receive a practical and scientific 
training ; - Si young men who, having previously served a 
pupilage 01 oe desire to go through a more 
8; ee teats 
The next eatrance examination will be held ee ms tember 


19th in the subjects of Mathematics and atricu- 
lation at any British University is accepted. e tan are 


per annum, 
The Programme of the Coll may be had free P 6 
pplication to the REGISTRAR of the COLLEGE, 





niversit 
DEPART. 
Proresson or Mertauivrcy: 


of Birmingham. 


NT OF METALLURG 
EARS, bis a ag M.Sc., 


Lecrurer 1x Meratiocearny: (Vi 





sane 
Assistant Lecrursr ano Demonstra’ R. M, JON M. a. 
The of STUDY CO’ COVERS. THREE 2 es 
lsads ‘to the ye <a angen in Metal separate 
courses for Metal! and Metall Chemise Ds: 
a tention ie devoted Iron and Steel ; ba per a 
‘Industri os oon ee Ss reoperation tor Coe and Foreign posts. 
For particulars pon to 


GEO. H. MORLEY, 
147 4 Secretary. 


University of Manchester. 


FACULTY. OF SCIENCE. 


DEPARTMENTS OF CIVIL, MECHANICAL AND 
ELECTRICAL, ENGINEERING. 


Full partioulare of Ny Courses will be forwarded on applica- 
commences on the 5th October, 310 





tion-to 
The Session 





Ha! 
“ Principal of Technical Benen” 


% « ‘AEWLETT, 
Town Clerk and Clerk to Local Education Authority. 
Town Hall, 
Barrow-in-Furnese, 





27th J uly, 1916. 254 
Portsmouth J Munici 1 College. 
rept fh MECHANICAL 
AND phy ENGINEBRING DEPARTMENT. 
e Educat Committee invite 7 tS ebay re the 


POSIT ‘ON < ot HEAD of the MECHANICAL and CIVIL 
ENGINEERING DEPARTMENT of the Portsmouth Munich 
pal hse 
£225, in neveneiion ty Sts Me per annum to £250. 
Full Partionians and form ion will be forwarded on 
oye ipt of res Pp 
ied b: only of three recent 


toaltroniale must be received se than for HIGH En 
tothe SECRETARY fe ER 
EDUCATION, the Mi al College, P. 280 


City of Manchester. —The Elec- 


pid Cominittee of the Man: Coperetion 
peeperes to receive TENDERS for the SUPPLY. ELIVERY 
ERECTION of ONE ELECTRICALLY-DRIVEN CIRCO- 
LAT! NG W. ATER BOOSTER PUMP. 
to tr FB Hugh and f =, Secretary, Electr may be had on coeteatien 
r. ughes, mt, Town 
Hal of a fee py pA which 
peony will be rehunded on receipt of a , fide Tender. | 
Further particulars and i 
application | to Mr. S. L. Pearce, Chief ‘Electrical — 


t Tenders daly ‘endorsed and addressed to the Chairman of the 
Electrici m be d ae Town Hall, 
not Saar a 10 a.m. on Pipe nggenl the 10th August, 1 

The firr = cotrented wi ith this wat will be required to enter 
into a contract to eee b: lersigned. 

The Corporation vy not bind (cocaine to accept the lowest 


or any Tender. 
THOMAS HUDSON, 
































T 2 

Town Hall, ee 
Mancheste 

26th saly, 1916. 255 





ondon County Council. —The 
London County Council invites TENDERS for the 

SUPPLY ‘and DELI RY of 1000 FORGEDSTEEL DRI RIVING 

and 50 FORGED 


STEEL TRAILING 
WHEEL TYRES for Electric 
The form of Tender may be obtained from the Chief Officer, 
are County Council Tramways, 62, loners pavement, 


a ood begs escotral at the Beg te + a after 1 p.m. on 


ugust, 191 
Tae Ooanell ds does not bind Has ftselt t toa accept any Bender. 
257 Clerk of the London County Council. 





Sheppey ~Jnion.—Cornish 


The Guardians of the et Uaton invite Lig es rg = 
the taining of a eo BOILER, to be fixed 
Workhouse Sheppey ; also AIR HEATER. § FAN 

Room. 


and HORSES 1 for extcunion 
Full obtained on application to the 
Engineer, Mr. ok HILL, A.M.I. Mech. E., 4%, St. George’s- 


avenue, Sheern 
Te ders, endorsed “ Se ses or Fo rag to be 
delivered at the Office of the und ersigned, before i2 o'clock 


noon on WEDNESDAY, iy 16th papa 1916. 
“ii. T. COPLAND, Clerk. 





Union Offices, 
77, High-street, Sheerness. 261-1 
Victorian S tate Railways. 
ustralia, 


Ca ang Po the ai SUPPLY ‘and D a DELIVERY F.O. B. gro 


Contract No Lé&. 

14 peg tt. 4 TUBES for Steam Pressure Gai 

50 COPPER TUBES ~ = Air Pressure Gauges. 
culars 0! uiremen' ty ee obtained and samples 
may be viewed at the Ofhoes oft ing Engineers— 
a en Co., Ltd, 115, Vi ietora-streat, London, 8 W 
ers to be returned he Agent-General for 

Victoria, aptivernn. -place, Stran: = penkon W.c., ed 

ms Bb for Contract L8,” not later than 11’a.m. on Wednes- 


athe lowest or ~ wh P not necessarily ted. 


PETER McBRID 
290 Agent-General for Victoria. 


anted, a Works Man 





er by 





a firm of Dynamo and Motor Makers employing about 
260 hands. Applicants must . porsagnen, wy Ake = jic and 
capable, and have he! rboe oT, 


State experience. 


Engineer Office, 35 2 ee canoe fe whan on 
Wanted, Engineer with Works 


and ree experience for Chemical and 

General Works, machinery, plant, and general works super- 

now 263, Engineer Office, 33, Norfolk — 
ran 


Wanted, W orking Engineer and | § 
FOREMAN for Hydraulic Machinery and Presses in 
goss: s hart a ney. ver age or exem 
vie ; 5a Person already engag i Semebe 
ment mt or © rabttlling. as 


joyed. “Write, ENGINEER. Taplats Advts 
em — ers 
Omteee 20, Fleet-street, E.C er 289 4 


Works byrne —Motor Car 


; pos pee ing as to | Ge 


ives iene Firm. par 
pre peng mee after the W arse lines. 
eir @: 
minay | site Ba a War and noe 2 from ly 
q ENGINEE th wide experience and knowled 
aview 


of latest man ms and. machine-tools wi 
appointment Adres 30 301, Engineer Office, 3, sp 











‘Senet ‘sittatton ony aig suitable man. No- 
work will 


be ‘ge prod 
Malleable Foundry to mace 1000 of Castings yearly 
and a Drop Fi ITHY. to produce 2000 ‘Tons of Stoel 


prerien hog 33 N rom, stating sas ‘C So 


Storekeeper, Must Have Had 


experience in up-to-date ba gr vamed stores ; ET non opening 
for edanyethe man, 8 ble. for Army. No oie 


engaged — oe work. will se. ‘eniployed. “Send a 
le latooe aa po The Engi ¢*) 





number 690. 


Wanted, Machine Tool Setter 


in Manchester district for Capstan and Centre Lathe 

Department of controlled works. State wages required, 

eee No person already employ on Government 

work will be engaged.— to your nearest Board of Trade 

Mang eg Exchange, mentioning “The Engineer” and num- 
r 


Engine Drivers. — Wanted at 


SHIFT ENGINE DRIVERS to Take Charge of 

Works a Station. Must have experience in H.T. alter 

nating current plant and turbo-alternators, Lancashire and 

water-tube boilers —Write, seating Dg Be, experience, and wa, - 
d, to your nearest change, quoting “ 











Required, Assistance in Com- 
i LING CATALOGU K of Engineers’ Small Tools Part 
or whole time.—Those with intimate and cates experience 
of small tools, write, stating terms, se lence, &c., ns H. 


and CO., 7, Laurence Pountney-hill, E. A 





Smart Junior Assistant oo ape enn 

London Drawing-office, used and mechani- 

ae sae. Male ot ease co bet — e ible for military 
engaged o! vernime 

more pattern a) miles away, will be employed. Write, with 


references, stating perience, salary 
20. 5, oo Denne Leatibohaltateoct, EC. 305 4 


q 


Brpstisused Mechanie (In- 


No. A.2143. ie person on Government work 





IGIBLE) WANTED — Northern Nigeria to assist in 
Dismantli ho-erecting 7 nd subsequently to 
act as DR DGEMAN: "225 r month and all found. 

Second-c -_ xy ome. ‘© years” enenaeenent. — 
Ric wag AS ith copies of testimonials, MONGU 
GeRIA) T TIN MINES, 22, Austin Friars, Loudon, EC. 

a 








AMI Mech. E. Requires at 


permanent POSITION in me cong Office or 


Works. Taieoes = at home or abroad. ible.—Address 





WwW: anted, First-class Ji ig and Tool 


DRAUGHTSMAN for Controlled Works in Birming- 
Parveen, position Le oe peo man. No © porece: 





pk a work pply 
tour nearest ben ag oe of Trade inteiie Exchange, mentioning 
Engineer ” and number 259. 





Wanted, Lady Tracer, Used to 
Mechanical 


Details.—Apply, Box 119, c/o Dixons, =, 
Oxford-street, W. P64 


Assistant Draughtsman with 


good eral sepetne in C remical Engineering Work. 
Must be ineligible for mili mexico and not on Government 
work. Applicants must give of previous mot 
ence, references, and state ne Apply your nearest 
Labour Exchange, quoting “The Sitio and No. A2103. 








(Jontrolled Establishment at] *% 


idham WANTS IMMEDIATELY a _ first-class 
peyton: me gee oa =e to Machine Tool Work. State 


age, enperienre, any. m already engaged on Govern- 
ment work will ag caploye —Apply to be hearest Board 
of Trade La "and 





number omni 


Draughtsman for Machine Tool 


Firm; high-class work. Good ao for smart 
act war = *Government work can be onepge App, i with 
pa oes, experience, salary, to your nearest 
Board of Trade Labour Exchange, “The E * 


and alae 272. 
Draug ughtsmen, Senior and Junior, 
a preferably used to Motor Car and ‘Agro 
= smile Pier for London Eggi No one on mein 5 
be ‘engaged.— , stati experience, an 
required, to yor oe nb = laboer Mackenep, quoting 
bd Engineer” and No. A2170. 


[Praugh tsman Wanted, Accus- 

'D to Steel Works Plant. No person already 

ra enn on Government work will be employed. er Apely to 

van nearest. of Trade Labour Exchange, mentioning 
he Engineer” and number 304. 

















ge sere with Experience | == 
srg of — Cranes. ene controlled 
firm, Manchester tate age, wages, and experience. 
No person stron em po upon Government work will be 
engaged.—Apply to aia nearest Board of Trade Labour 
Exchange, avr ioning “The Engineer” and number 723. 


First-class Motor Car Draughts- 


IN accustomed to ine-Work ; also meee P 
TIMEKEEPER for: works emplo several thousand a 
No. person on Government work be e -—A 
seis Pen hens Labour Exchange, quoting “The ingineer nd 

0. le 








rool Draughtsman Used to Jigs 


itnginesd Tools ; good man for a large 

Works. in nine e Midland ie. None as present = 

hm ti work need apply.—Write, giving ful 

to experience, age. age, wages, $63 to your o> Samet Labour Ex. 
e! 





change, quoting rence A21 
Two First-class Draughtsmen 
NTED, _ on = -Gineral and one for 


Machine Tools. m already e on Government 
work will be ingen ape» fully culars of experience, 
salary, &c., LF magi earest Labour Excnange, quoting ‘The 

Engineer ” and No. 


CM: ge Hand Miller Required |; 


toSET baat and TAKE CHARGE of Cincinatti, B. and 
Universal - Essential have ex- 

pd inbncchangeabtiie Fagen ition work.. Permanent 
mn and-good oj man. No man already on 
vernseen, work need only. —Send full particulars. experi- 
id wages required. to your nearest of 

bour _E: Z ‘enoniog “The Engineer” and 














Foreman Wanted toTake Char fe 


ee Taginee and Fitting Shops,tin Government-cont 
Works in- Birmingham district. Pee 


person already 

be engaged.—Apply, = 
nearest, 
The Engineer” 





ex, Lave, and and to 
experien Station Bech big et ‘aidning Rad 
xt mUmber a6. 





to 
street, see Strand, W. 


Cord 
aE, tora 


e. eee eae | 


pn eget yes A 


Stperience, and salary oad: ab be ee ge _ yn 
6 


Apply te ta 8 eres Anlvortising foie Ds, 
10'S 
Queen ‘A ‘EC. dies. Wy 





(ost Clerks Required for Engi- 


.¥ EERING ed com on Government work. To suitable 


@ progressive and —- ae offered. Noman 

aiready’on Ge id uired, te rest oardot 
an neares' 

ule" MschangeSmendoning The, | 





number 267. 


‘ 





P676, Engi Office, 33, Norfolk-street, strand, W.C. P676% 


(‘ivil. Engineer, Experienced in 
Pioneer Railway Construction (Colonial), OPEN to 
APPOINTMENT (age 48).—Ad , £684, Engineer Office, 
33, Norfolk-streeet, Strand, W.C. P684 & 


Mechanical a pee Age 42, 


having yews, practical and technical experience in 
yo | branches 0 of general g work ; sp ist on works 
t lay-out, oad er transmission; also 











Sanee on H.E. and: ei shell ‘opecialnn and js and tool 

‘ing for same, is OPEN to an ENGAGEMENT ; highest 

le Leary re P612, Engineer ice, 33, 
orfolk-street, Strand, W.C. P612 » 





Position Wanted as Working 


MANAGER in controlled firm or certified metal trade 
by man experienced in every branch of the scrap iron and 
metal trade, dismantling, erection and control of machinery, 
——- cranes, and used to full c' correspondence, buying, 

yard management, chemical processes. di 
P678, Engineer Office, 33, Norfolk-street, Strand, W.C. P678x 





ualified Electrical Engineer, 
sobs pri ae eS ct SEEKS SITUATION 
ns CONST CALCULATOR; 6 years’ ex- 


perience and college. — Address, A. HERDEN ER, Rieterstr. 
7, Zurich 2, Switzerland. P64 & 


eet Manager, Ineligible, 


with experience in Bessemer shop, rail, bar, and_fish- 

late mills, and Tropenas converter steel castings, * DESIRES 
CHANGE. — Address, P689, Engineer Office, SS, Norfolk- 
street, Strand, W.C. P689 & 








o Country Founders.—A 
Retired Ironfoundry Manager, with a live connection 
tEPass and heavy), and commercial experience, OPEN to 
ENT a Firm in London and district.— Address, 

3, Norfolk-street, Strand, W.C. P680 » 


P68), Engineer 0 


Works Manager Desires Engage- 


MENT in se Britain. At present nee in 
large American elec. mf; th works. hanes agg experienced 
iT 








in most up-to-date | machine shop organisation and 
in ss. pen oes and H.E. 

shells from | 3in. bea, 15in. diamete: Englishman, aged 

48 =F , ta ae, Engineer Office, 33, Norfolk-street, 
Strand W.C P620 B 

corence 





htsman (Assistant) Seeks 


Drink 
ine six. years’ shop and drawing-office experience. 
Can commence at once.—Address, P686, memeer 


omer, Ss ‘Norfolk-street, Strand, W.C. 


Draughtsman (Belgian, 33). 

reject, DESIRES POSITION in Munition Works. 

8 years’ enpeipaaes ddress, P675, Engineer Office, 33, Norfolk- 
street, Strand, W.C. P675 w 








Foreman Moulder (32) Desires 
CHANGE ; 19 years general ngineering ; three y 
married. we 0 oeig 


Pose i position as foreman. G 
P68 8 


Poss, Engineer Office, 33, Norfolk-street, t, Strand, W.c. 


(tharg e Hand, Hardener, Desires 


min —~ FOREMAN (not wartime) ; 9 years’ practical 
eat treatment, tools, alloy and case-hardening 
P67, Engineer Office, 33, oo a 

B 





experience with 
praes (ineligible peek cdrom PS 
street, Strand, W.C. 





Eng gineer’s Cost Accountant 


shortly nar | j, ineligible, 15-years high-class 
ineering work ; take Midlands preferred. — _ 
Address, P683, Engineer Omtee. 33, Norfolk-street, —_ i 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
* Reems eg LONDON, E.C. 


uare, Manc! . 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c. 
Paczs Il, Il., LX&XI. 


Numerical Index to Advertisements, 
Pace LXXI, 








AUG 311916 ~ 


5 Sweet 


q 














THE ENGINEER 
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ii 
Large Firm of , neers rs in 
A the Mialands have an ¢ oe 
education as PREMIUM PUP: 5 Diectude 
Works and ming <ien. A Office, 33, 
poy Strand, W.C nae 
papinecring Pupil. — Firm 
vernment Contractors), em: ” 500 hands, have 
sen coangesy work. done, - ie excellent 
perce rena ot. Send We oe 





upil.— The Borough and 


‘aterworks = of has a hee’ 4p 
in his office for a PUPIL.—Address, TO 


N BALL. 
nst. C.E., Inst. Mech. E., B.Se., 
and all ENGINEERING EXAMINATIONS.—Mr. G. P. 
KNOWLES, B.Sc., A.M.Inst.C.E., &., personally PREPARES 
pf lela either. make or by cor 








~~ t twelve years. Courses can 
commenced at any Victoria-street, Westminster, 8. we 
ot 





Wanted, 2 a N ew Lancashire 
; also several OLD mg pee 


made up for heey AS x ENGINERE. Blackpool. ¥ 


Were Duplex Steam Pe 


+ bet bye yaar Re for a Sin. delivery. Must 
nc nag Feng 5 hans . P682, Engineer Office, 33, 
N K-atreet, itrand, W. P6E2 F 


j anted.— Electric Lifting 


MAGNET WANTED, newor second-hand. Also 
STEAM or ELECTRIC DERRICK | 


65ft._ jib.-—-D. C., “ Dui 
Middlesex. 


bem to Buy, a Good Sized. 


DISINTEGRATING aay by letter to 
, 33, Balfour-road, Highbury New Park, P679 F 
Good 


anted to Purchase, 
Designates | PUNCHING aaa SHEARING 
MACHINE, ith Angle-iron r. Gapabout 24.n. deep ; 


ac C.L. or ‘or STEEL CO! oe S, 19ft. to 20ft. high, about 8in. 


diam., and 12 ROOF PRINCIPALS, sate. n.—State lowest 
cash price.—Address, 258, Engineer Office, Norfolk-street, 
Strand, W.C. 258 F 


\ anted, 1 Plain Turret Lathe 


tted with paared f fietios peed automatic chuck, wii 
a checking cay eget of 24) urret of sufficient Sout 
= gt Ee ass threads of 


— f . ofa button die t to cut 
itch. 
ane yo saa - firs 




















—— y 
condition. —- and full 
particulars to the STERLING TELEPHONE an d ELECTRIC 
CO., Ltd., Sterling Works, Dagenham, Essex. 274 


Wanted, 15/20 Cwt. Steam or 


ELECTRIC TRAVELLING CRANE, jib about 30oft. 
—Write to Box C. 456, 121, acowpeneeas * 
6 


Deer. Well Pumps.—Wanted, 


Treble eral, Ge pee 18in. stroke, with 20¢% 





, c/o Dawson's, 





NE, 35 tons, about; | 
West — 
r 


For Sale :— 


aon STEAM TURBO SET, 3500. K.W., 

ig oe ae. 0 ee >. cia O00 volt asim 

lense a vacuum 

. when of ph ute are ont 

ed, type air pum 

ven by motor. 

350 a ALTERNATOR, three- 50 cycles 
feos Richey beau Rf in Po 
200 ie W. go fat SET E a ine by Belliss 
pe wg 4 eyls. 5 oe ae ‘te Or pe 


Two "GENER ERA? IN G SETS, poe en 350 
I.H.P Triple Expansion Bags, by Belliss and Moi ney med 
and 250 K.W ce Peebles and Co., 
460/550 volts, ates condenser, wwitchboard, &o. &eo, 


LOCO. 9}in, cyls., ys stroke, 6 wheels coupled, 


ith trailing 
HORIZON’ TAL CROSS- s-COMPOUN :. = 


ENGINE, 17 HP. 
stroke. Pate’ tent cut-off faction" Makers, 


Several 3 “3-Yard END-TIP WAGONS, 4ft. st 
SAWBENCH, with four circular saws. 


R. H. LONGBOTHAM & CO., Ltd., 
AKEFIELD, 


NEWCASTLE-ON-TYNE. 


& AT cman 
Dive 


fel: ro Ni 
Tel. A “ Engineer, Wakefield.” 
For Sale fea 


SECOND-HAND , LANCASHIRE BOILERS. 


L Pa x > rs nv mountings suitable for tank, Ref. 2254. 
2, suitable for tank or low 





aS ~ 

3. S8ft. x orp 6in., > tiatiak fittings, suitable for tank or low 
boiler I pressure, , 2256. 

4. Soft. x 7ft. 6in. y Ormerod G rierson, with all usual 
Attings, ieurtbte at 801Tb. working pressure. Ref. 
SECOND-HAND DAVY -PAXMAN 

“ECONOMIC” BOILERS. 
5. iL ne. ™. x 8ft. S acme at 120 Ib. per 


ngs. 
6. wane 3c X 8ft. dia., no ——— exce check valve. Rein- 
surable at 120 Ib” per - &, 
7. —_ — X Bit. hg with full set of fittings. Reinsurable 


he ay in. Ref, 2260. 
<5 gga 120 Ib. per sq. in., 


had 
STEEL STEAM yRCKETTED DIGESTERS. 
Two’ New Steam Jacketted vag” gp owe §/léin. te, 
Suitable for 5 Ib. egos x 4ft. 6in. hi 
ee cover, rape od Charging ld lid and _ bevel- 
i 
Full particulars to be had from, en yy nen be by. 
HERON fROGERS and DEHN, Broad Sanctuary Chambers, 
Westminster, London, S.W. "3 292 6 


Fez, Sale, Horizontal Boring 


in. diameter. 
_ iin oe SHAPIN MACHIN by Buckton. 
-* eso Vertical DRILLING . MACHINES, 


voy 8 copranen Tae ISHING 1. 
MACHINE. N STRAIG NING and DING 


oe Heke work, 
Une 6ft. Pare EDGE PLANING MACHINE. 
One Sturtevant and Two Sirocco ELECTRIC. FANS. 
Double-ended Poy and —_ MACHINES. 


One 6ft. Set P! 'E BENDING 
RIDDEL aay Gor 40, St. each enews: Glasgow: 1926 








tins 





Suction and Delivery Pipe, with Rods, Engine Frame, 
Vessel completé gallons hour. —Full parti- 
culars to JELLETT: 12, ny Se galtete pee our WiC. SSF 
[he Cardiff Railway Com 

are DESIROUS of PURCHA Re 3 FOUR rive 
SECOND-HAND PASSENGER COAC in cook running 


order.—Intendi: aa should — § val noir to 
pe E, CHIEF ES .GINEER, The Cardiff Railway 


= 
'[\railer Wanted, to Carry our 


om for Steam wyngee, bes noe or second-hand. Must be in 
WM. FIDDES “er 





ft er.—Price and particulars to 
td., Testy Sawmills, Aberdeen. 


A 





Firm of Marine Engineers 
in Glasgow will have for DISPOSAL in about two 
months’ time a 300 B.H.P. Sulzer Four-cylinder DIESEL 
ay meee 8 at 325 r.p.m., direct-coupled toa K.W. 
ic Construction Co. Compound-wound Interpole 11) volt 
ELECTRIC GEN ERATOR, installed in 1911. Complete unit, 
now in first-class condition, can be seen running at any time. 
—Particulars can be obtained from and working drawings seen. 
in the first instance, at the Consultin Rexincers, WALTER 
BRIDGES and CO., 3, Salters’ Hall-court, Cannon-street, 
London, E.C. P691 ¢ 


BLOWERS FOR SALE, 


NEW AND SECOND-HAND, 


AND EXHAUSTERS. 


ts Horizontal Double-cylinder BLOWING or EX- 
HAUSTING ENGINES — 18}in. by l6in. stroke, suit- 

able for electric drive. £1 
TURBO and “ATR oF or GAs EXHAUSTER, Rateau 


hea capacity 15,000ft. minu 
#0 WEE, Engine Sarton, 10in. outlet, 3000ft. per 
ana 
Ditto, Pomad Hin. outlet, 4000ft. per minute. £75, 
Baker’s Pressure BLO ek No, 13, 12in. outlet. = . 
Now Roots’ BLOWERS, belt-driven, Zin. outlet, £4; 24in. 
outlet, £14; 23in. outlet, wb oe 


JOHN F. WAKE, DARLINGTON. 


ELECTRIC PLANT 
FOR DISPOSAL. 


Magnificent 450-600 K.W. GENERATOR, by Armstrong, 
Whitworth and Co. copped. wound, 230 volts, D.C., 6 r.p.m., 
rw with switchboard and alt accessories.’ Price £1160. 

ps coupled to Willans and Hobinzon 
Vertical i Compound Engine ; volts. Rang fine « set. £500. 
Two W. GENERATURS, , by st 








y| For, § Sale, One Belliss Engine, 
17in. cylinders, with 70 K.W. single phase, 50 

eyeles, 2200 volts, alternator.—_THOMAS JOHNSON, Prescott- 

street, Wigan. 746 


ier Sale, One New 3in. Roots 


= LOWER ; pe est 4in. han 4! two Sin. _ All with 
oiling loose pulleys ; for immediate 
ISPOSAL. HL. H. KING “and 00., ia” 





For Sal Sale, One Vertical Air Com- 


L.P. cylind BSSOR, by, Musker, ~ aoe eo pombe no 
cylinders. ic ‘“~ con 
with automatic cut-off air receive iver, 4. ag dia. by 8ft., sort. 





3in, dia. air main with ljin. See eee Hp... 
One 5ton ELECTRIC TRAVELLI CRANE, S6ft. spa: 
by Higginbottom and fn My All the above in food 


working order. 
Full particulars from EDWARD WOOD and CO., Ltd, 
Ocean Iron Works, Manchester. 273 @ 


F or Sale, One 3-Ton Loco. 
STEAM CRANE, my and One 3+-Ton DITTO, by 
Wilson ; delivery in about 14 days. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 188 « 








For Sale or Hire, Electric 

MOTORS, from 6 Le Poy 
ENGIN from8 to NILE, BOILERS, CRANES, 
3, Tensonal ble 


PUMPS, CHINE TOOLS of 7 a 
immediate delivery.—J. T. WiLL and SUNS, 37, 
Queen Victoria-street, London, E.C. Tel.: City 3038. 
For Sale, Powerful enter 
MACHINE, by Shan igh wer Antari eS Ag 191 ¢ 
For Sale, Powerful Self: eating, 
soared tae a screw-cu! n BRAKE LATHE, tri; 


f diameter, loose 
eM copecon ae pape nny _ 











RID DEL and 00." 40, St. Enoch-square, Glasgow. 190 a 
For Sale, Superior Planing 
MACHINE, by Ro! a, vo plane 12ft. x Btt. 6in. 
4ft. high, with two 


RIDDEx and CO., 4, St. Sccb-syunre, Glasgow. 299 6 


Fe Sale, Super.or 5-Ton Loco- 
MOTIVE CRANE Sa cay lattice jib, 25ft. long, by 
Booth of Rodley ; in exce 

RIDDEL and CO., 40, ra ae OE Glasgow. 30a 








Whitworth and Co., compound wound, 2 ae a volte, D C.,, Com- 
plete with switchboard and all accessori £500. 
27S H.P. ae ere hoy ape volta _-. 
pod H.P. E.C.C. M 
Combined Avtomatie High-sp od VERTICAL ENGINE 
my GENERATOR, on one bed-plate, Les ie merne ©o., 





30 K.W. six-pole Generator, 360 MS 
J OHN F. WAKE, DARLINGTON. 
Plant for Sale :— 


Electric 
One 150 H.P. GENERATING SET, 70 volts. 
One LIGHTING SET, 10 K.W., volts. 
One 45 K.W. LIGHTING SET, 220 vo 
One 200 H.P. Willans ENGIN®, for eas driving. 
One Electric Disc COAL CUTTER for 500 volts. direct- 


current. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1954 


be Hire, Pum 


CHA. 
~ hm TF nn 8. x Telephone No.8 8 ‘op. S226 


or Immediate Sale, Superior 
100 K.W. Belliss-Silvertown Balancer” ECTRIC 
GENERATING SET, 250/300 volts ; instant delivery. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1876 


Fo: Saie, Almost New 16 H.P. 


PETROL ENGINE, Gardner type, in perfect running 














order for marine equipm 
RIDDEL ana Cv,, ri St. Enoch-square,. Glasgow. 1946 
or Sale Cheap, Practically 
IZONTAL anny 


new two llin. x 19in, x Win. P, 

COMPOUND STEAM. ENGIN 

class Z.H.C. 

pS feelers suitable for ro; 
Engineer Office, 33, 


{ borough), 
fective HP. with 140lb. steam pressure. 
e, seven din. ro ee Fa 
orfolk- street, Strand, 2406 





For nie Theodolites, 


DRAWING Sone oe hice SECOND-HAND 


Hol Ww. 
toppoaite ite Gray's Intesoady — 2003 6 


Fo: Sale, Three Horizontal Cross- 


COMPOUND 29 HP. 110 R.P.M. —— raged * 
with jet condensers ; nearly can be 


ted under steam, aa Fails a P688, ~T~-¥ 
inspected under s — 
Norfolk-street, Strand, W.C. Og 38, 


Fror_Sale, Three “ Ingersoll ” 
Straight Line Steam-driven AIR COMPRESSORS, 
capacity 320 and 500 cubic feet. 

REDDKL and CO., 40, St. Enoch-square, Glasgow, 298 o 


Fer Sale, Two Vertical Diesel 











OIL ENGINES, 30/40 % P., with fly-wheel and ries, 
4 ee ire re gees Se ge Mn 4 ad price for i delivery.—' 
fate - tee - 





or Sale.—35 B.H.P. “ N onpa- 
“HORIZONTAL GAS BRUINE, © 8 % Bie Pim ‘oaks bn 
wheel, Tt dianieter st Tokio, wath ot anges 
governing feree exhaust box, &.; Se a 
gerokier, ahd cool Reg iy Be circulation fe ler pipes “sj 
The c.abere plat has oy an three months, and is in first- 


= a 





new. 
ly tks ENABY “and CADEBY ‘MAIN foe 
TESS? Ltd., Denaby Main, near Roth 


GENERATING SETS (DIRECT CURRENT) 


One BY WW. 600- th Mo peepee E.c 
~— volt, - 
K. W. iiss 6 Bb. , 460-550 volt. 
oe 100 3 8 -1.B.G,, 220 volt. 
Two Fol with spare armature, 
One E ?. ‘MOTO r.p.m., G.E.C. make. 


® | BOILERS (LANCASHIRE TYPE). 


‘Two 30ft. by m Danks, Dish-end 

Two 20ft. by 7ft. Adamson, 100 Ib erticals, 
One 10ft. by 4ft. and Two 7ft. by att 3in., 
Loco, Type, Paxman make, 22ft. long, 150 sa 


CRANE, New, 39ft span, 15-ton, Morris maker. 
Independent Rotary Jet Condenser, 


Self. lati: Rotary T. H.P. 440-volt D.C. 
Moter ; makers, Rees- Ru’ Ribatbo Go Co. ; vapiaty, 20,000 galls. 
per hour ; almost new, 


COMPLETE PLANT, COMPRIST G_ 


Davey-Paxman Loco. Boiler, capacity $000 ter per 
- with all he all ovine. ts Cajuiney,, Injoo Injector, oa Weir Feed 
orcom 100 K.W. 220-volt 


we patent Feed Water Heater, Steam, 


(ue 15-Ton Appleby’s Hand 


CRANE, with sel olding ofa a with hae and double 
oer b joads, with two timber legs, 
een 2st ‘ value aloe ae ARM Linen and 


One,,¢ 60 B.H.P. as 


ylinder STEAM ByOINA, by Marshall, Gain. 
Cylinder : oh sack e 22in., revs. 120 for workin 
Bape yay ‘HORIZONTA\I. 





‘Sta men f mom cor eariven, eS seen 
ulle ¢ oe — R 
BARIN Ye WORKS, "Green, Liverpool. 297 « 





PUMPS FOR SALE. 


Two Gwynne Vertical COMPOUND ENGINES, couple: 
direct to centrifugal pumps, l6in. delivery, fine condition, 


£160 
a. IFUGAL PUMPS, 5in., 6in. and 8in. outlets, at 


Tangye Vertical SPECIAL PUMP, 300ft. series, eo 
cylinders, 10in. pumps, 24in. stroke, £75. 214 


JOHN F. WAKE, DARLINGTON. 





feat aves Piping, pene whole in 
(sell se; ~- 
Abthe is ine for pases dispatch. 
AOU gay Lightwoods } ma, Light 
ton. Telegrams man, 
Birmingham. 





athes.—New High: speed 
(English make tres, 
12jin., 68 weeks. Shon eter Heavy iain ta pie. Shin. aan Ta 
stock. Sin. stroke SLUTTER, Bench Pilar’ DRILLS,— 
DOWNING, Tool Merchant, 12, La Fk, me me 
e 


MACHINE TOULS FOR SALE. 


Six bee | 3 Newark CAPSTANS, ijin. wire feed, six-hole 
Mg ae stock. 

6 Plain MILLING MACHINES, tables Min. x 10in. and 
46in. x 10in. - stock. 

One C. TA LATHE fe ae belt), 1jin. hole in 
spindle, six- tiny! me ite in. dia., with Self-centering 

uck tal Hie oe oi lide parr 

Six Special cet: HEs, belt, wi 
steel a B ghow sattable tor ecanae and 4.5in. om 
with former m) = 4 and ending attachments. Delivery Two 
from stock an > cen eek. 

Specks THREAD sLbiye MACHINES, for all operations 
on 





shell. Delivery Two wee! 
Ten 6in. x Bed 75 indie, 8.8. and S’c. 
LATHES. Delivery to 
Two Heavy in. x 8ft. 88 4 ana Sc. SECOND-HAND: 
LATHES, in condition. Delivery 6 stock. 
Dative i a x sree B.S. and S'c,, in good order, 
very si 


x sare, it Bed Det Beare LATHE, S. and 8. 

only “estep Gone, and in ne sont 
2.in. new Relies oak MACHINES, Auto and Hand 
eat BROTHERS, itngincers, 3, Bridgeatreot, 


LOCOMOTIVE AND OTHER 
STEAM CRANES. 


poten Ww Wilson LOCO. CRANE, Xft. steel jib, 1001b. w.p. ; 

a ‘STEAM LOCO. nase by Smith, steel lattice jib 
ong, 00 1b wb wp. NEW IN i 

ba CRANE, 4 Smith, 100 ib, w. = et 

2-Ton STEAM Looe. CRANE, by Bedford Engineeri 


_ 
SP Ut Jessop and obs i 
Theo Ry ab Ste. c 
aertcking 





by Wilson, steel 
K NE, by Isles, 45ft. b, 
ate rad Ean DeRgiC CRANE, by Isles, steel ji 
STEAM WAVVIES. 
Two 12-Ton Wilson NAVVIES, steel carriages 


Crane 
and james, 1001b. pressure 
10-Ton Wilson Crane SS type NAVVY, Bin. 
10-Ton Whittaker Crane Type NAVVY, 4ft. yy and broad 


one, OD -p. 2650. 
7-Ton Whittaker Crane Type NAVVY, 100 lb. w.p. £650. 


ELECTRIC LOCO. AND OVERHEAD 
CRANES, 


Ton ELECTRIC LOUD. CRANE, by Grafton, steel lattice 
Hy te with Hone's 
eat “ig00. Ck CRANES, by Smith, 23ft. 


steel jibs. gh gach respectiv 
ae o-ton ELECTRIU OVERHEAD C E, Seti, span, three 
ieton ELECTRIC OVERHEAD CRANE, 4ft. opag, four 


“JOHN F. WAKE, DARLINGTON. 


LOCOMOTIVES & TRACTORS 
FOR SALE. 


: ib. Four. led LOCO., by Manning, Wardle, copper box, 
+ -*——-WF Hunslet LOOO., copper box, 120 Ib. w.p. 
Two 12in. Six-cou Hudswell, Clarke LOCOS., copper 


Mr Gange 1000., b by “Fadnesi Bart Touropupad, Sin. 


linders, new box and tubes, 1501b. w. 
vet. age LOCO, by Bagnall, 6in. Windbre, “150° 150 Ib. wp, 
Two 2ft. 6in. LOCOS., by Kerr, Stuart, copper boxes, 160 Ib. 
w.p. #400 each. 

Se. Gange LOOO., by Bagnall, 1401b. w.p., 8in. cylinders. 
Bar STEAM TRACTOR, by Wallis and Steevens, 1601b. 


"Dron YORKSHIRE STEAM WAGON, 200 Ib. wef 
10-Ton ROAD ROLLER, by Fowler. Price £210. 


JOHN F. WAKE, DARLINGTON. 
Machine Tools from Stock and 


a faa DELIVERY. 
proval of the of Munitions, 
Macnee Tool Department. 


were) Gib. gantes centre 9 gap bed HAND TRUING 
iW. 
D. 10. centre ro let a bed 8.88. and Sc. LATHE, 
wi 


D.11. One fo onl centre x Tote st ight bed SLIDING and 
. 11. stra an 
SURFACING 1 G LATHE, with chuck. Stock. Second- 


hand. 

One 7/16in. capacity oe = aa Loewe AUTO- 
MATIC. Stock. 

One Muir Two-spindle DRL 2in. spindles. Stock. 


d-| 
e Two-spindle sn and Two Ces ec 13in. Jones- 


re io ee 








Orders subject to the 





em. 
D.1. 
ones 


D. 13. 
D. 15. 


D. 14. 
Stock. 
D. 16. it i Amarin Phurality SCREWING 


D. 2. Ong» American FILE SHARPENING MACHINE. 
D. 6. sores tee SO centre x 8ft. — bed S.8.S. and Sc. 


Two weeks. 
D. 6. ein centre x aft. gap bed S.S.S. and 8c. 
ny Bt 


. " Two weeks. New. 
. centre b 10ft. gap bed 8.8.8. and 8c. 
E. Stock. Kew. 
D. 31. dnc: 2 to, centre x ‘oft. gap bed 8.8.8. and Sc, 
es weeks, New. 
D. 17. cine Qin. WET TOOL GRINDERS, with wheel. 
Sees ed New 
D. 24. 6in. ag Pe sath HACK SAW 
D. 32. ert. GRIN Os weak. oh One BENCH — 
THE pa anicabaer cana COMPANY: LTD., 
50, M: -atreet, 
estminster, 
London, 8.W. 
Telephone : Victoria, 5089. 
rs,—For 
“astro, 


7236 
Telegrams : Ozonistic, London. 


New, Cr Creosoted Slee 
oft! 


a xn. x ee 


War taaincer Otice 3 Ter Ai place Ber for divery Addr 





., | Schuchardt and Schutte Double- 
HEADED horizontal MILLING OCRINE: table 4ft 
x 18in., forward and travel ;: a ae cross-head. Tak: 
work 3ft. between standards HAL: and SONS (H'uatn), 1 
Whi Aston, Bi 


reet, 


Plant for Disposal, Subject to 


1. One SECOND- HAND D LANCASHIRE BOILER, Mft. by 
7ft. 6in., shell plates gin. thick, long seams lap-jointed, double 
—_ ted furnace tube, flanged, worked at 80]b. pressure ; no 


ountings, 
mo One °° SECOND-HAND CORNISH BOILER, 18ft. by 
5ft. 6in, furnace tubé 2ft. 9in. diameter, worked at 80 1b 








3. One eet Tandem Compound CONDENSING 
ENGINE, HP. cyl. llin. dia., LF. 4 i. 19in. dia., stroke 3ft., 


t., grooved for five 14in. ropes ; air pump 
- 105, connecting-rod, crank shaft 
 Y a., 12ft. long (steel) ; has been working at 140 Ib 

One ROPE PULLE itt 6in. dia., width 17in., for seven 


width of boss Bin., bore 6in. 
ry POLLEY a, éin. dia., width 12in., for five lgin 


3 width 0} poss 14 
e ROPE PULLE te Gin. dia, width 17in., for seven 


lgin. ropes ; width of boss 
a somes Horizontal E NOENE, 22 Min. ‘stroke, 10in. dia. cyl., 
disc crank, 120- ca fly-wheel 5ft. 84in. dia., 9in. face, 
working pa 40-100 Ib. 
Oroustt | Tron PULLEY, single arm, 5ft. 6in. dia., 

rofin, ta ta bore 
Pia, rought ron aPLIT PULLEY, double arm, 5#t. 6in. 

t'six Lajorabie Privelling PLUMMER BLOCK BEAR- 


IN 
Do: net he ft. 8in.) e4 dia. STEEL SHAFTING, 
wih ons one F mzei of plate coupling and two ring oil pedestal 


beari same. 
10. ‘Gee a 6in. Hopkinson’s 160 Ib. BOILER JUNCTION 


ber ay 
11. One Marshall's Vertical #0 H.P. ENGINE, léin. stroke, 
1 a, din. cp, , fly-whéel 6ft. Sin. dia. by llin. face, 125 r.p.m., 


The above _— has been shen use, and is now in position at a 
works near fetta address i ion can be made.—For 
coe and ig address 256, Engineer Office, Ss Norfolk- 


er for Sale.—All Sizes in 


dia, of fly-wheel 
17in. bese, lin. stroke, r. 





poy ty Ta PULLEYS; immediate despatch.- 
London.”—Write, GEORGE COHEN 
‘and 00, 600, Commercial-road, London. 262 « 





RAILS. 
250 TONS OF GOOD RELAYABLE 
STEEL FLANGE, 


steuh oe et from 14 Ib. 








tit: of BUY ILS, euitable for Sidings. 
ssa CRRA RATE a - 
B. “a RENTON AnD 00, 
Market-place-buildings, High-street, Sheffield. Sp! 300 
FOR SALE. 
Second-hand Steam Boilers, 
including 
Pressure 
One LANCASHIRE BOILER, Xft. x 7ft. 6in., reinsure 100 1b. 
One x 7ft. 6in. ie 90 Yb. 
One CORNISH BOILER deft x Bf. * 90%b. 
r i7ft. x Sft.6in. |, _70Ib. 
Teo WATER-TUBE: BOILERS 125s. ft. He: 7, 180 b. 
0, 4 
Two MARINE BOILERS lift. 6in long x 13ft. 2in. diam. 
reinsurt 1201b, 
Two ditto 6in. long x 13ft. dian. ,, 1401b. 
Teo ditto ist an, long x 8ft. 6in. diam. ;, 90 1b. 
ditto 8ft. 6in. long x 6ft. 6in. diam. }, 1501b. 
One VERTICAL BOILER léft. high  7f x itt. diam. * BOIb. 
Two high x 4 BO1b. 
One 50-60 N.H.P. . BO "100 1b. 
One 12 N.H.P. o 190 Ib. 
ATALOGUE of Stock MACHINERY, 2.3000 Lots, free 
on application. Inspection invited. 


ALBION WORKS, 


HOS. W. WARD, LTD. 
Spl.4101 SHEFFIELD. 


Tel: “ Forward, Sheffield.” 


t | 80 “THOMPSON” BOILERS 


One 30ft. vay ang by 160 w.p. 
One Soft. by &ft. 6in. by 10 wp. 
One 30ft. by 8ft. 6in. by 150 w.p 
Four by 8ft. Sin. by 100 wip. 
Two 30ft. by Ss éin. = ie 100 w.p. 


JOHN THOMPSON 


WOLVERHAMPTON. 


l H.P. Motor, by the Phoenix 
Co., Bradford, 460 velo BE, with rope pulley and 
SSL MOON Uy Ma = and Platt, 200-240 volts D.C., 


490 Both immediate Mia 
HARRY GARDAM and CO., Ltd., STAINES. 


PATTERNS. 


GEO. WAILES and. CO., 
of 386, EUSTON ROAD, N.W 
are prepared to wake ALL ogee hy of PATTERNS 
plain or cored work, to drawings or ski 
chai ege-~ Seodinrent hp ecer= IE 
yision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 315 





K373 














FOR SALE. 


TWO 40-ton CRANES 


(Steam Titan). By Srornert & Ltd., Bath 
Capacity, do tong at Bott. Taltse at 14 lous at 
100ft. tad ag 
Erected and Fg x hea ot IO, Viotorigatroct 
PEARSON 4 & SON, Ltd., of 10, Victo 
Westminster, 5.W. 





ONE WATER-JACKBTED 
BLAST EVEN ACE ay 


[pen sit Turstabioy AN les, Automatic ., tipping racks, 
pe | Bollers, V alves, } ‘Tt. ow OP goee 


» Apply, enIP OANAL PO 





or specifications sent 
T. LA parm 
MANUFACTURE) 
Ellesmere Port. 








we | 





J. W. JACKMAN & C0., L° 


Vuléan Works, MANCHESTER. | 


FOUNDRY PLANT 
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JULY. 


Growth of the Navy. 


WE were given during the month, through 
the courtesy of the Admiralty, an opportunity of 
seeing something.of the many and varied directions 
in which our Navy is being. developed. We were 
permitted to visit certain shipyards and to see many 
of the ships that took part in the Battle of Jutland, 
Of the latter possibly that which excites most interest 
was the Warspite, because Germany persisted so long 
in the statement that she had been sunk. As a 
matter of fact, there is hardly any evidence of the 
damage she received in the action—only here and 
there are patches to be seen. In the shipyards 
work is being carried on at a pace that is well-nigh 
incredible, and whilst much of it is on vessels which may 
he regarded almost as standards, a great deal is being 
done in quite new directions and several new types are 
being evolved. To the general public the most interest- 
ing would, no doubt, be the latest ships, far ahead of 
anything yet constructed in any part of the world. 
It was very instructive to notice how the vast experi- 
ence in the building and the use of warships is being 
turned to account, and that lessons learnt since the 
war began are at once being put into practice. With 
astonishing rapidity defects that are discovered in war 
service are removed, and one cannot see what has been 
and is being done without feeling our confidence in the 
naval constructors and shipbuilders of this country 
redoubled. There is no emergency to which they 
cannot rise, no difficulty they cannot tackle, no 
obstacle they cannot overcome. People who were 
not “in the know” ventured, in the past, to shake 
their heads about the efficiency of the Navy. The 
Navy has proved itself and improved itself ; it was 
as great as it was expected to be, and it is daily and 
hourly growing greater and greater. 


Naval Incidents. 


THE month has produced little of moment 
so far as the naval aspects of the war are concerned. 
On the 9th, the Austrian light cruiser Novara 
attacked a group of British drifters engaged on patrol 
duty in the Adriatic. Two of our vessels were sunk 
and two damaged. On the 10th in the same field of 
operations the Italian destroyer Impetuosa was 
torpedoed and sunk by a submarine. At 10.30 p.m. 
on the 11th a German submarine approached Seaham 
Harbour on the Durham coast and at a range of a 
few hundred yards fired about 30 rounds of shrapnel 
at the town from her 3in. gun. One woman was 
killed and one house damaged. At midnight on the 
22nd, British light forces sighted three enemy 
destroyers near the North Hinder light-vessel. The 
enemy speedily retired. Later on our forces engaged 
six of the enemy’s destroyers in a running fight. The 
German. vessels were repeatedly hit, but succeeded in 
reaching the Belgian coast. Only one British ship 
was struck, and then the casualties inflicted were but 
slight wounds to two of those on board. An event 
which should be chronicled in the history of the 
month at sea is the passage of the German 
“mercantile ’’ submarine Deutschland across the 
Atlantic from Bremen to Baltimore, with a cargo of 
375 tons of dyestuffs on board. The vessel is reported 
to be unarmed, and for this reason the Government of 
the United States has acquiesced in her claim to be 
treated as a merchantman. This claim is not 
admitted either by France or Great Britain, both 
Powers holding that a submarine cannot be treated 
otherwise than as a war vessel. In any event, she 
is a blockade runner, and that fact gives all the 
authority we require to act in a decisive manner. The 
vessel is said to have left Baltimore on her return 
journey on the afternoon of August Ist. Her sister 
ship the Bremen, stated to be overdue, has not been 
reported as having arrived at an American port. 
Her construction appears to involve the use of a 
cireular-sectioned inner shell surrounded by an outer 
shell shaped to the best possible form with a view to 
giving her speed. The space between the shells is 
occupied by her cargo and stores. She is driven on 
the surface by Diesel engines, and is reported to have 
a speed of 17 knots. She is said to carry a crew of 
twenty-nine. The living space within her is stated 
to be very restricted and uncomfortable. It is 
announced that as she infringes in her design certain 
patents, a well-known American firm building 
submarines will begin legal proceedings against her 
for embargo. 


Aeronautical Events. 


NEVER before perhaps in the history of the 
war has a month elapsed in which the aerial arm has 
demonstrated its vital importance to modern armies 





in a more decisive way than that witnessed during 
July. With the initiation on the Ist of the Western 
Allies’ great offensive, a period of intense aerial 
activity began. Aerial observation played a very 
large part in the lengthy preparations for the advance, 
and when it began our aviators’ réle became even 
more important. We must content ourselves with 
this generalised remark, for the time is not yet ripe, 
even though it were possible, to chronicle the aerial 
work of the past month in detail. Two significant 
features of it may, however, be noted. First, in the 
early days of the great attack enemy aviators 
preserved a conspicuous inactivity, and left-those of 
the Allies almost a completely free hand to carry out 
their work. Secondly, the nature of that work 
reveals an ever growing development in the duties of 
the flying service. Scouting, photography, artillery 
observation, bombing, and aerial fighting are all 
nowadays common occurrences in the life of a pilot. 
To these have been added the duty of direct aerial 
attack upon infantry in the open. The employment 
by a pilot of his machine-gun against enemy troops 
has previously been reported from Egypt and Meso- 
potamia on several occasions. The past month 
has witnessed the successful practice of such tactics 
over the Somme battlefield. While we have thus 
derived important advantages from the legitimate 
employment of aircraft, the enemy has continued in 
the illegitimate uses which he has developed for them, 
and as usual has obtained no result of the least 
military value. On the forenoon of the 9th a futile 
aeroplane attack on the Kent coast, near the North 
Foreland, was speedily driven off without a single 
bomb being dropped. Late in the evening of the 
same day a seaplane repeated exactly the same 
performance over the Isle of Thanet, while at midnight 
another seaplane dropped seven bombs over South- 
East Kent, without doing damage other than to 
windows. In the early hours of the 29th three 
airships raided the Yorkshire and Lincolnshire coasts 
and dropped 32 bombs in Lincolnshire and Norfolk. 
No casualties and no material damage resulted. On 
the morning of the 3lst a nameless British aviator 
attacked a Zeppelin 30 miles off the East. Coast. 
After firing two trays of ammunition into the enemy, 
the pilot was stunned by an accident to part of his 
machine-gun. When he recovered the Zeppelin had 
disappeared. On the 31st an airship attack 
developed before midnight over the Eastern and 
South-Eastern counties of England. Seven airships 
probably took part in the attack. Some sixty 
bombs were dropped, buf no casualty of any kind 
was caused thereby. 


Munition Workers and Holidays. 


THE demand for munitions continues to be so 
heavy that the Government has decided still further 
to postpone the Bank Holidays which were to have 
taken place on August 7th and 8th. That the 
authorities have good reasons for taking this course 
is certain, and it is equally certain, we think, that the 
great majority of the workpeople of the country will 
loyally support them in ensuring a steadily increasing 
supply of munitions of war to our gallant comrades 
in the trenches. Meanwhile, it is by no means 
forgotten that the workers in the munition factories 
have been toiling continuously for a long period 
without intermission, and it is recognised that not 
only do they deserve some respite, but that for reasons 
of health alone, it is desirable that they should have 
some rest. Accordingly, a Committee has been 
appointed by the Ministry of Munitions to enquire 
into the question of arranging holidays by relays 
That Committee held its first meeting on the last day 
of the month, and, as it will doubtless pursue its 
investigations with the dispatch which has been such 
a distinguishing feature of the performances of 
committees appointed since the war began, we may 
expect its members quickly to arrive at their conclu- 
sions. If they are enabled to come to some arrange- 
ment by which, without interfering with the steady 
output of guns, shells, and other war material, the men 
and women operatives can obtain some relaxation in 
turns, we believe that it will be for the good, not 
only of the workers themselves, but of the country, 
nay, of the whole civilised world as well. For these 
workers, returning refreshed by a well-earned rest 
after their long continued labours, will work even more 
earnestly and readily than hitherto. The idea of 
holidays in relays would appear to the observer from 
the outside to have much to commend it, but seeing 
that the matter may now be regarded as sub judice, 
we refrain from further comment upon it. What it 
is desirable to avoid is the dislocation of manufacture, 
which riecessarily results from the complete stoppage 
of production, if only for a couple of days. It has 
been found in the past, and would doubtless be found 
again, that it takes a long while to get work into full 





swing- again, and the lost time is by no means 
represented by the recognised stoppage period. 


Canadian Railway Policy. 


THe Canadian Government has just 
appointed a Commission, consisting of Sir Henry 
Drayton, K.C., the chief of the Railway Commission 
of Canada; Sir George Paish, one of the editors of 
The Statist, London; and Mr. Arthur H. Smith, the 
president of the New York Central Railway, to make 
a thorough investigation of the railway situation in 
Canada. This inquiry has been considered desirable 
mainly by the reason of the inability of the Grand 
Trunk and the Canadian Northern companies to 
meet their liabilities in connection with trans- 
continental railways. The Grand Trunk Pacific 
Railway is divided in two sections—the eastern- 
most, known as the National Trans-continental, was 
built by the Government and is being operated by 
the Inter-Colonial Railway, which is a State-owned and 
State-operated line. The western portion—from 
Winnipeg to the Pacific—was being built by the 
Grand Trunk. About 75 per cent. of the stock for 
this western portion was raised by bonds bearing the 
guarantee of the Government. The Government had 
also guaranteed 45,000,000 dols. of the Canadian 
Northern debenture bonds and made both cash and 
land grants toit. The stock of the Canadian Northern 
is held-as to 40 per cent. by the Government and as 
to 60 per cent. by the railway company. The total 
length of the Grand Trunk Pacific, including the 
eastern portion, is 3550 miles and of the Canadian 
Northern 4966 miles. Included in the new works now 
being built by the latter are the Montreal termini, 
which will secure a valuable-trans-continental export 
trade and link up Toronto and the western lines with 
Montreal. The Canadian Government already 
operates 1889 miles of railway, but only one of these 
—the Temiskaming and Northern Ontario—furnishes 
any receipts in excess of the expenditure. 


The Channel Tunnel. 


Durinc the month the question of con- 
structing a railway tunnel under the Straits of Dover 
has again been receiving prominent attention. The 
Committee, formed of Members of the House of 
Commons who wish to see the scheme carried out, 
entertained at dinner a numerous body of supporters 
of the idea in the members’ dining room on the 28th, 
among the guests being numerous distinguished 
Frenchmen. In the speeches which followed the 
banquet, Monsieur Yves Guyot declared that everyone 
in France desired the tunnel to be driven, and that 
much surprise had been expressed at the fears which 
had. been aroused with regard to it. These, said 
Monsieur Guyot, would be ridiculed by posterity, as 
would also the other objections which had been 
raised. He explained that. Monsieur Sartiaux, 
working in conjunction with Sir Francis Fox, had 
prepared a scheme of operations which could be carried 
out without delay. The tunnel would be throughout 
at such a depth that no external explosion could 
affect it. Baron Emile d’Erlanger, speaking later, 
gave some figures as to the cost and possible earning 
capacity of the tunnel. The estimated cost of 
construction was £16,000,000. It was calculated 
that of the 2,600,000 passengers who crossed the 
Channel in both directions during the year, at least 
65 per cent., or say 1,300,000, would use the tunnel, 
and if each were charged 10s., this would amount to 
an income of £650,000 a year. To this it was hoped 
to add £65,000 for baggage, £40,000 for postal services, 
and £800,000 for goods traffic, the total estimated 
revenue being, therefore, £1,555,000. Running 
expenses were put down at £420,000 per annum, 
which would leave £1,135,000 as the annual net 
earnings on the £16,000,000, or just over 7 per cent. 
As evidence of the hold which the scheme has on the 
House of Commons, we may mention that the 
Committee of adherents now numbers over 150. 


The London County Council Tramways. 


THE accounts of the London County Council 
Tramways for the year ending March 31st last, which 
were made public during the month, afford no more 
ground for satisfaction than have those of many years 
past. Indeed, it may be said that things go from bad 
to worse. Again there was a deficit on the year’s 
working, after allowances had been made for debt 
charges, &c. This time the deficit was £73,795 in 
round numbers, or £9635 more than it was estimated 
that it would be. The deficiency had to be met by 
selling out securities from the General Reserve Fund, 
and the loss on realising these securities amounted to 
£23,621. In consequence this Fund has now been 
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reduced to a nominal value of £70,000 odd, which, it 
is quite possible, does not represent a cash value of 
much, if any, more than £56,000, judging by the loss on 
sale just alluded to. As against this, the estimated 
deficiency for the current year is put down as £70,092, 
and even if only this deficiency has to be faced—and 
past experience certainly does not warrant the belief 
that the figure will not be exceeded—the whole of the 
General Reserve Fund will be more than wiped out, 
and recourse will have to be had to the rates to make 
up the difference. Even this does not tell the whole 
tale, for, in spite of restrictions in expenditure on 
renewals—only £73,255 was spent in 1915-16, instead 
of the estimated sum of £155,845—the Renewals Fund 
is being depleted without a single penny being added 
to it. Just under £500 was paid into this Fund as 
the result of working during the year 1912-13. Since 
then the Fund has not received any contribution at 
all; on the contrary, it has been drawn upon to the 
extent of over £330,000. With no money being added 
to the Fund, the Highways Committee of the Council 
naturally endeavours to spend as little as possible 
on renewals, but it is very doubtful whether the 
policy is sound, and it is more than probable that a 
heavier expenditure than ever will have to be incurred 
at some future time. In fact, the whole tramway 
position would appear to be more hopeless than ever. 


The Petrol Question. 


DunrinG the past month the users of petrol 
for motor purposes have been confronted with the 
possibility of a very considerable curtailment of 
their supplies. They have received printed forms 
from the Government asking them to state their 
average consumption during the past six months and 
their probable requirements in the future, for what 
purposes the petrol is used, &c. &c. The object of 
the Government’s action is, of course, to restrict to 
the utmost the use of this commodity for all purposes 
excepting the carrying on of the war—in which petrol 
plays such a very important part. The method that 
the Government has adopted is to grant three months’ 
licences for owners of pleasure motor cars, four 
months for commercial vehicles, and six months for 
doctors’ cars. In the House of Commons on Tues- 
day Mr. L. Harcourt said the Petrol Committee had 
received 324,000 demands for licences. Of the 
153,000,000 gallons demanded only 70,000,000 were 
available, and the Committee has licensed 75,000,000. 
Owners of commercial cars and industrial processes 
would get 60 per cent. of their demands ; taxi-cabs, 
omnibuses, and other public vehicles 50 per cent.; 
doctors and veterinary surgeons the full amount 
up to a maximum of 50 gallons per month; 
private cars 25 per cent. of their demands, with 
a maximum of 30 gallons per month; and motor- 
cycles two gallons per month. Already very 
numerous complaints are heard of the want of equity 
in the distribution of this all-important fuel, and it 
would seem as though the motor vehicle users who 
filled in their returns with strict honesty will come 
out of the transaction with little more than the usual 
reward, while those who have purposely overstated 
their requirements will obtain something in the 
neighbourhood of their actual consumption. Probably 
the Petrol Supply Committee will be able to rectify 
some of these difficulties later on, but in the meantime 
motorists are searching for substitutes or diluents 
for petrol, several of which are now obtainable. 
The drawback to several of these seems to be their 
high initial cost, and there is room for some much more 
simple expedient. It has been suggested that 
possibly compressed coal gas stored at very high 
pressure in bottles may prove a feasible solution of 
the difficulty. 


Railway Accidents in 1915, 


On July 26th there was issued the annual 
report on railway accidents for the year 1915. With 
the exception of Table XITV.—which we refer to below 
—and a list of train accidents and of the causes of the 
same that were inquired into during the year, there 
is no information in the present report that was not 
contained in the “ Returns of Accidents and Casual- 
ties ’’ that was reviewed in THE ENGINEER of July 7th. 
During the year 1915 there were 398 fatal and 4937 
non-fatal accidents to railway servants caused by 
the movement of trains or vehicles, otherwise than 
in train accidents. The Table XIV. above mentioned 
puts these 5335 accidents under six heads, and from 
this we learn that 3301 were attributed to mis- 
adventure or to accident ; 1442 to want of caution or 
misconduct on the part of the injured person; 
351 to want of caution or breach of rules, 
&c., on the part of servants other than the 
persons injured; 81 to defective systems of work- 
ing, dangerous places, dangerous conditions of work 
or want of rules or systems of working ; 145 to defective 





apparatus, appliances, &c., or want of sufficient 
appliances, safeguards, &c.; and 15 to neglect or 
non-observance of Rules under the Railway Employ- 
ment (Prevention of Accidents) Act, 1900. The last 
three headings are regarded as preventable causes, 
and the report observes that the first three headings, 
covering the non-preventable, out number the others 
by 21 to 1. On referring to the return for the year 
1914 it will be found that during that year the pro- 
portion was 18 to 1. 


Sir William White Memorial. 


THE ceremony of unveiling of the medallion 
portrait of the late Sir William White, at the Institu- 
tion of Civil Engineers, last week, was the occasion 
for reviewing the services which the late Chief Naval 
Constructor rendered to the Institution, and to the 
Empire, after an interval of time sufficiently long to 
regard the life work of a great man in something like 
its true perspective. After two years of war the 
British Navy, which is largely the creation of Sir 
William White’s genius, has reduced the German 
fleet to comparative impotency, and demonstrated 
for all time that on the British fleet the people of 
these islands must always depend for their future 
security. Lord Brassey, who performed the ceremony, 
in a short but impressive address paid an eloquent 
testimony to the work and personal attributes of 
Sir William, to whom he referred as a “ kindly and 
God-fearing man, one of the most honoured and 
beloved of those whom in the course of a long life 
he had been allowed to call his friends.”” The 
medallion is after all only a small tribute to Sir 
William from the engineers and shipbuilders who 
have subscribed to it. His work in the cause of 
scientific advancement will be more appropriately 
perpetuated by the foundation of a research scholar- 
ship to which the fund will be chiefly devoted. 








SOCIETY OF CHEMICAL INDUSTRY. 
No. II.* 


As already recorded, the annual general meeting 
of the Society of Chemical Industry was held at 
Edinburgh on July 19th, 20th, and 21st. We dealt 
in our last issue with the President’s address and 
with two papers and discussions, and now give a 
brief account of others. 

In a paper on “ The Shale Oil Industry ’’ Mr. D. 
R. Steuart, of the Broxburn Oil Company, Limited, 
dealt with an important local industry, and members 
who at the close of the meeting visited the works of 
the Pumpherston Oil Company, Limited, at Mid- 
calder, were able to see in operation many of the 
processes described by Mr. Steuart. There are now 
four refining companies—Young’s, Oakbank, Brox- 
burn, and Pumpherston—with a total capital of 
about £3,000,000. The men employed, including 
miners, number 10,000. As it does not pay to carry 
the shale any distance to the retorts, each refinery 
has several crude works over its shale field and 
receives its crude oil by railway tank. The crude 
oil sets at 80 deg. Fah. and 90 deg. Fah., and pipe 
lines are little used. The permanent gas is used as 
fuel for the retorts, sometimes alone, but more generally 
with producer gas from coal. The spent shale from 
the retorts is not utilised at present, but the applica- 
tion of energy and capital might, Mr. Steuart thought, 
produce something of value from it. In converting 
the ammonia gases into sulphate of ammonia the 
saturators are fed either with fresh sulphuric acid 
or with acid which has been recovered from the 
vitriol tar of the oil refinery, which with care produces 
a good coloured salt. (The process of recovering 
the acid from the vitriol tar was one of the most 
interesting things the members saw at Pumpherston.) 
Much valuable coke is got from the crude oil residue 
stills, and while coking great quantities of very rich 
gas are given off for illumination or for fuel. Formerly 
this gas was allowed to escape, but is now saved, and 
light spirit is got fromit. One good result of the war, 
said Mr. Steuart, was that it had forced shale oil 
manufacturers to causticise their soda for them- 
selves. Though the war had greatly increased the 
price of their products they had, of course, higher 
costs and shortage of labour to deal with. In the 
discussion the President said that the gasworks were 
deeply indebted to the Scotch shale industry, as, for 
instance, in the case of the vertical retort. 

On Thursday, the 20th, several papers were read, 
the one attracting most interest being that by Mr. C. 
M. Whittaker, of British Dyes, Limited, Hudders- 
field, on ‘‘ The British Coal Tar Colour Industry and its 
Difficulties in War Time.” This paper was an able 
summary of the whole position, and in its course the 
author took occasion to correct various statements 
which had appeared in the scare Press. It had been 
freely stated by many, including members of Parlia- 
ment, that the capital of the German coal tar colour 
industry was anything from one to two hundred mil- 
lions, which was absurd, the capital in 1913 being only 
£13,500,000. Our present progress was greatly 
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retarded by the lack of personnel, and although we 
had plenty of university-trained chemists, he doubted 
whether there were twenty who had had actual up-to- 
date experience in the manufacture of colours on the 
commercial scale. Another difficulty was the shortage 
of sulphuric and nitric acids, which were of universal 
application in the industry, but which the explosive 
manufacturers now laid prior claim to. Members 
must not believe what they had seen in the Press as 
to the inferiority of the dyes now being used for 
khaki compared with those formerly obtained from 
Germany. As a matter of fact, the mordant yellows, 
browns, and greens now being made in this country 
were quite as good in every way as the German 
products. It must not be supposed that the former 
dependency of Germany on imports of important 
raw materials existed at the present time. Practically 
the only raw product in which Germany is now 
deficient is anthracene, the starting-point for alizarine 
and many of the most important vat colours which 
had added so much to the prestige of the German 
firms. Germany had no doubt made enormous 
quantities of synthetic carbolic acid during the war, 
and would be in no danger whatever of any shortage. 
Synthetic carbolic acid was also being largely made 
in this country for conversion into picric acid, the 
starting-point of this manufacture being benzol. 
The surplus of benzol and toluol which was set free 
by the Government after the requirements for 
explosives had been met had a preferential call upon 
it before it could be used for the general colour 
manufacture. This call was for the purpose of 
supplying the various colours required for the varied 
equipments of the British, Colonial, and Allied 
Governments. It was no exaggeration to say that 
sulphur colours derived from di-nitrophenol had been 
produced in larger bulk than any other class of 
colours since the war broke out, and it was fortunate 
for the cotton trade that this manufacture was 
firmly established in this country prior to the war. 
The task before the British industry was inestimably 
difficult because the Germans had formed a huge 
combination with eleven million pounds sterling 
capital to fight the British efforts, which at first 
they treated with contempt. On what lines the 
Germans would be allowed to compete the future 
would decide, but this opposition was most formidable, 
formed as it was of the cream of the German colour 
firms with forty years’ experience behind them. The 
fight would be astiff one, and what the British industry 
required was sympathy and patience—the handicap 
of forty years was sufficiently heavy to warrant the 
asking for such treatment. If there must be criticism, 
said Mr. Whittaker, let it not be destructive—anybody 
could furnish that—but let it be constructive criticism 
founded on knopledge. 

An important contribution to the discussion was 
made by Mr. H. N. Morris, of Manchester, who 
pointed out that after the war we should have to face 
competition not only from Germany but from Japan 
and from the United States also, where large colour 
works had been laid down and were in process of being 
entirely paid for out of present war profits. Many of 
the colours we were now making, such as Bismarck 
brown, he referred to as bread and butter colours 
which would not be in large demand after the war. 
The Germans made their largest profit out of patented 
colours, and it would be necessary to get hold of 
German patents. We were now short of intermediate 
products, but after the war we should have too much 
unless production was organised. The German 
chemist of high attainments was no better than the 
British, but he would work for £80 or £100 a year, 
while our university men wanted much more. 

Mr. R. D. Pullar, of Perth, introduced a political 
flavour into the discussion by declaring that British 
dyes would have to stand upon their own merits. 
He deprecated a tariff to shut out German dyes, as 
he did not think it would give the desired result, and 
the dyed goods had to be sold in competition abroad. 
A point which was apt to be overlooked was that 
British dyes were sold in Germany prior to the war. 
In his opinion some of the British dyes were inferior 
to those obtainable before the war, but in the hurry 
and rush of war that was only to be expected. 

‘* The Influence of the War upon the Tar Distillation 
Industry ” was the subject of a paper by Mr. W. H. 
Coleman, of Glasgow. A comparison of the prices 
existing for the various products in 1914, 1915, and 
1916 which was given showed that the bulk of the 
products had advanced in price, the exception being 
creosote oil and pitch, the latter having fallen from 
about £40 per ton to £15. The greater part of our 
pitch output went for briquetting coal, especially in 
Belgium and France, and those markets were tem- 
porarily lost. Mr. Coleman went on to review 
possible new uses for this surplus of pitch. With 
regard to mixing a certain proportion with coal for 
gas-making, he did not think it would continue atter 
the war, even if temporarily adopted in order to 
reduce stocks. He was not more optimistic with 
regard to the results to be expected from mixing 
pitch, with non-coking coal in order to fit the latter 
for coking. The extension of the briquetting industry 
seemed the only practical solution, and this. would 
use up not only pitch but the fine coal washed from 
slack, the nuts out of the slack being used as fuel. 
Referring to other products, he said that uses would 
have to be found in the future for the large quantities 
of benzol and toluol now being extracted from the 
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gases at coke ovens and gasworks for the explosives 
manufacture. Though creosote had fallen in value 
it had a fairly bright future, he thought, as a fuel for 
engines of the Diesel type, in addition to its ordinary 
uses. The paper concluded with a number of 
suggestions for the progress and welfare of the 
industry, co-operation between those interested 
being specially urged as desirable. 

Mr. Hooper (London) said that Mr. Coleman had 
skated over thin ice in @ skilful manner, as in papers 
of this sort it was difficult to avoid coming in conflict 
with the censorship. The prices given were on the scale 
fixed for Government dealings, ordinary buyers 
having usually to pay much more. More pitch 
would be required abroad than in Britain, as more 
small coal was produced. Another speaker said 
that briquetting was already being extended in certain 
northern coalfields. Among the points put forward 
by other speakers were the failure to make pitch into 
a body with the physical properties of natural asphalt, 
the probability of united action among tar distillers 
being met by united action among tar producers, 
and the absence of any genius for co-operation in 
the British nation. 

A somewhat complex problem of recent growth 
and of increasing importance was dealt with in detail 
in a paper by Mr. G. T. Purves on ‘‘ The Extraction 
of Tar Fog from Hot Gas,” this having special refer- 
ence to the manufacture of sulphate of ammonia at 
recovery coke ovens by the direct process, the 
matter being also of importance in connection with the 
recovery of benzol from coke oven gases. With 
regard to the future the question was, were we to 
distil the tar produced in bulk by completely cooling 
the gas for one portion, and wash the gas for the 
remainder, or were we to adopt the more rational 
practice of simply washing the gas and in this manner 
recovering in one operation the whole benzol content ? 
In the latter case it was necessary to remove the tar 
fog, and the consideration of this problem was what 
Mr. Purves put before the Congress. Our space 
does not permit us to follow him further, and we 
perforce pass on to a paper by Dr. G. P. Lishman 
(Brancepeth), entitled ‘‘ Recent Improvements in 
By-product Coke Oven Practice.’’ The author said 
that since the introduction of the direct processes 
there had been no great change in coke works practice 
in this country, and his remarks were largely con- 
cerned with labour-saving devices necessitated by the 
high wages paid in coke works. Increased efficiency 
was being obtained by building larger ovens. In 
America the Solvay Company had put up 16-ton ovens, 
while in England they had recently erected a battery 
of 12-ton ovens, and the Simon-Carves Company a 
battery of 1l-ton ovens. Most of the constructional 
firms, where it was not necessary to compress coal, 
were adopting levelling machines, and the electrically- 
driven coal loading car, which was a machine consist- 
ing of a steel underframe carrying four hoppers, 
which contained one full oven charge, the laborious 
process of tub pushing being thus obviated. The 
Goodall quenching car, though not yet common, 
had been repeated several times. The enclosed type 
of car as used at Vienna gasworks—Kopper’s gas 
oven—had not yet been seen in this country. It 
consisted of an enclosed chamber running on rails 
and carrying its own motor and pump. ‘The water 
was used over and over again, the pump drawing it 
through an 8in. flexible suction pipe from a trough 
running along the battery under the car. 

With regard to the use of oven gas for lighting 
purposes, this Dr. Lishman said had been extended, 
but not nearly sufficiently, most of the plants con- 
suming their own high-grade gas as fuel, whereas 
they might heat the ovens with producer or blast- 
furnace gases and use the oven gas for an illuminant. 
Referring to by-product plant, the author said there 
was no really important improvement to record for 
the last few years. The direct recovery of ammonia 
as sulphate had come to stay, and two somewhat 
similar semi-direct processes newly started in England 
were working successfully, one run by the Semet 
Solvay Company (Marr’s patents), the other by the 
Collin Company. These processes were described 
in detail by the author. In the direct process a 
difficulty which had to be surmounted was the 
deposition of naphthalene during the cooling of the 
gas, and Simon-Carves, Limited, had patented a 
process which consisted in spraying the gases with 
creosote oil, which dissolves the naphthalene, and 
the oil when saturated was pumped into crystallising 
pans, from which the liquid oil was subsequently 
run off and used again. The process was quite 
effective, though in warm weather the naphthalene 
did not separate very- well. The number of by- 
products manufactured at coke works was being 
extended. Carbolic and cresylic acids and pure 
naphthalene were now made at one Durham works. 
Pure benzene and pure toluene were also produced 
at some works, but most works went no further than 
“Government Benzol”’ and toluol of 75 per cent. 
Pyridine and cyanogen were still wasted at all coke 
works. Plant was shortly to be started at Crook, 
Durham, for making coal dust into briquettes, in 
which 7 per cent. pitch and 3 per cent. tar were to 
be used. In conclusion, he said that in the past 
we had depended upon Germany for our progress. 
Our progress on the chemical side had been scanty, 
but this was not surprising, seeing that the industry 
had no research laboratory in the whole country. 





In the discussion it was pointed out that Middles- 
brough was successfully lighted by coke-oven gas, 
though the President doubted its more general 
adoption from the legal and Parliamentary stand- 
point. To another speaker, who said that the 
working of coke ovens by suction as advocated by 
Dr. Lishman, instead of pressure, was liable to tend 
to explosions, the reply was made that all the new 
Otto plants were working under suction, which had 
an advantage in power saving. 

Mr. F. H. Carr (Nottingham) read a paper on 
“The Manufacture of Synthetic Organic Drugs as 
Affected by the War.’’ We had, he said, imported 
over a million pounds’ worth annually of such drugs 
as antipyrin, phenacetin, salicylic acid, chloral 
hydrate, saccharin, &c., and for its own sake as an 
industry as well as for reasons of British national 
independence our organic drug industry should be 
preserved and extended. Chemists knew that the 
power we were to-day fighting in Germany was 
chemical power. Convincing proof of this would be 
available when after the war it would be possible 
publicly to demonstrate the almost incredible extent 
to which chemical science had played-a part in both 
offensive and defensive warfare, as well as in the 
supply of necessaries of life. Apart from prohibition 
or tariffs there was already evidence of internal 
competition sufficient to make healthy rivalry and 
to ensure that prices would drop to a reasonable level. 
Should any tariff be imposed the money derived 
therefrom ought to be devoted exclusively to research 
and education. High prices of drugs at least had the 
advantage of deterring the public from consuming 
too much of some of them. 

Messrs. C. A. Hill and T. D. Morson, in a paper on 
“The Manufacture of Fine Chemicals in relation to 
British Chemical Industry,’ expressed the hope that 
fine chemical manufacturers would form an associa- 
tion which could represent that branch of the industry 
in the councils of the Association of British Chemical 
Manufacturers. A new demand for fine chemicals 
on a large scale was found in kinematograph film 
manufacture, a large demand also coming from the 
incandescent gas mantle industry for certain pure 
inorganic salts. The manufacture of synthetic 
medicinal chemicals was dependent upon the inter- 
mediate products of the coal tar colour industry and 
upon various chemicals which the fine chemical 
manufacturer could not be expected to make for 
himself, and which must be at his disposal. Such 
chemicals had not been available in the past, hence 
our backwardness in the industry. The manufac- 
turers must organise and the fight for international 
trade in the future would have to be waged, not by 
individuals, but by groups of manufacturers. 

Mr. D. B. Dott (Edinburgh) read a paper on ‘‘ The 
Production of Alkaloids as Affected by the War.” 
Though some of the alkaloids had, he said, been 
synthisised, he did not think there was much to be 
expected from this source, as few commercial successes 
had been noted. Prices had risen enormously, for 
the comparatively small British output and the 
means which were being taken to procure adequate 
supplies of the necessary plants from our Dominions 
and foreign countries would enable us to develop 
our home industry. With regard to the cultiva- 
tion of the plants in Britain, he stated that there were 
hardly any of the alkaloid-yielding plants for which 
our climate and soil were well suited. 

The dicussion on the preceding three papers was 
chiefly concerned with the familiar wail as to our lack 
of cheap and pure alcohol, and or the motion of Mr. 
W. F. Reid a resolution was adopted in the following 
terms :—‘‘ Having regard to the great importance of 
alcohol in developing chemical manufactures at 
present carried on outside the Empire, the Council 
be empowered to take such steps as may be necessary 
to obtain relief from their present restrictions.”’ 

The last chemical paper to be noticed is that by 
Mr. 8. J. Johnstone on ‘‘ The Progress of British 
Rare Earth Industry during the War.’ The most 
important of the industries, the author stated, 
depending upon an adequate supply of thorium 
nitrate was the manufacture of incandescent gas 
mantles. The only known deposits of monazite 
sand of any commercial importance were those worked 
on the coast of Brazil and in Travancore, India, the 
latter being of considerably greater value on account 
of its higher content of thoria. The control of these 
Indian deposits had now passed from German to 
British hands, and all the necessary raw materials 
for the industry were now available within the British 
Empire. 

The concluding sitting was occupied with the 
reading of three papers on “‘ Our Patent Law.” In 
the first Mr. J. W. Gordon, K.C., dealt with the sub- 
ject, ‘‘ The Overhauling of the Patent Law,’ saying 
that our patent law could be easily reduced to an 
extremely simple form, in which the patent grant might 
be expected to produce a maximum of public advan- 
tage by reducing the grant to a qualified monopoly, 
which would in all cases confer upon the patentee the 
right to grant licences, but only rarely the right to 
restrain by an injunction the general use of the inven- 
tion. Such reform was urgent, and if carried out it 
might well be accompanied by a repeal of the intricate 
legislation and vexatious penalties of the last Patent 
Act. The patentee would then be in this position 
that by promoting the use of his invention he would 
be turning his patent rights to value, whereas he 





could derive no profit from them by suppressing the 
use of the invention within the realm. After quoting 
from Lord Parker’s article on industrial problems in 
the April number of the Quarterly Review, Mr. 
Gordon entered closely into what is known as the 
Levinstein case, the English-German dye litigation 
which commenced in 1883. This exposition led to a 
passage of arms between the author and Professor 
Armstrong in the subsequent discussion. 

The next paper was by Mr. W. F. Reid on “ The 
Influence of Patent Laws upon Industry.’’ The 
Patent-office, he said, was one of the greatest of the 
many failures of the Board of Trade, and British 
inventors could have no chance in competition with 
their foreign rivals until it was completely re- 
organised. Inventors had undoubtedly created great 
industries, but what had the State done for them ? 
In return for an exorbitant fee they were granted a 
patent which, contrary to popular belief, was not a 
monopoly at all, but merely a licence for litigation. 
When the war was over an industrial contest would 
begin for which we were ill-prepared. The Patent- 
office should be reorganised, having at its head a 
man of the highest scientific and technical training. 
Mere university training wes quite insufficient for 
this post. In conclusion, he said that the inventor 
should be treated sympathetically and not merely 
as an individual from whom to extract fees. More- 
over, he should be consulted when alterations in the 
patent law were being made. 

Mr. W. P. Thompson, as a patent agent, spoke on 
“The Disadvantages of the Present Patent Law.” 
The main disadvantages, he said, were that a vast 
number of patents suffered an untimely death through 
the heavy annual taxes which the inventors often 
found it difficult to pay; the tremendous law costs 
at present necessary in fighting patent actions ; the 
unsatisfactory way of assessing costs and damages 
in these actions ; the opening left to fraud and useless 
expense caused by our system of provisional protec- 
tion; the uselessness and pernicious nature of the 
compulsory working laws as at present existing; and 
the shortness of the duration of patents. If the 
chemists of the British Isles would combine together 
to put all their patent cases to the arbitration of a 
special court of their own the cost would be found 
to be trifling and the chance of a rightful decision 
enormously increased. Cases in the German Courts 
in which he had been engaged were very much less 
expensive than in England and better conducted. 
For instance, the final court in his own case against 
Krupps consisted of a lawyer, a metallurgist, a 
chemist, and two other scientific men. Moreover, 
scientific experts may not be heard on either side. If 
our patents were granted for twenty years, as in 
Belgium and the United States, it would be a distinct 
advantage. 

In the general discussion on these papers Dr. Rée 
(Manchester), a retired aniline dye manufacturer, 
contended that the patent was granted to an inventor 
not only for his own benefit but for the bcnefit of the 
State. He advocated compulsory workir g because 
it would force foreign firms to start manufacturing 
in this country, thus employing labour. In these 
times they should not hesitate to come forward and 
help the country to regain the position in chemical 
industry of fifty years ago. If they were not to 
have something like compulsory working of foreign. 
owned patents—compulsory licences alone would 
not affect it—it would be far better for them to have 
no patents at all. 

Professor Armstrong said the question was whether 
manufacturers in this country should not pool their 
forces and stop having patent actions against each 
other. The Germans in England had long ceased to 
bring patent infringement actions agairst cne another. 
The most harmful form of interference with patents 
at the present time was the blocking tactics adopted 
with extraordinary cleverness by the Germans. 

In his reply Mr. Gordon said, with regard to the 
exact meaning of a statute, it was unfortunately 
the case that language was not a sufficiently plastic 
medium of expressing what we really mean to say ; 
in fact, no language was equal to all emergencies. 

A noticeable feature of many of the papers was 
the need for greater fraternity among chemical manu- 
facturers—that is, a radical alteration in the every- 
man-for-himself procedure. This point was aiso em- 
phasised by variousspeakers. Dr. J.T. Dunn, of New- 
castle, caused some hilarity by quoting from the official 
programme of the meeting the old phrase, ‘“‘ Members 
are requested not to visit works in whose operations 
they are interested.”’ The President said that this 
restriction dated from the early days of the Society 
and was certainly not in conformity with the require- 
ments of the times. In the light of this expression 
of opinion it will be interesting to see how far we have 
developed on altruistic lines by the date of next 
year’s meeting at Birmingham. 








Tus Norfolk, and Western Railroad Company has 
notified its men that, except where important interests 
of the Company interfere, anyone who wishes to take his 
vacation at Camp Oglethorpe for military training, will 
be allowed a month off, with pay. The Company believes 
that large employers of men ought to encourage military 
training. This experiment is, being made to see what 
response there will be, 
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reduced to a nominal value of £70,000 odd, which, it 
is quite possible, does not represent a cash value of 
much, if any, more than £56,000, judging by the loss on 
sale just alluded to. As against this, the estimated 
deficiency for the current year is put down as £70,092, 
and even if only this deficiency has to be faced—and 
past experience certainly does not warrant the belief 
that the figure will not be exceeded—the whole of the 
General Reserve Fund will be more than wiped out, 
and recourse will have to be had to the rates to make 
up the difference. Even this does not tell the whole 
tale, for, in spite of restrictions in expenditure on 
renewals—only £73,255 was spent in 1915-16, instead 
of the estimated sum of £155,845—the Renewals Fund 
is being depleted without a single penny being added 
to it. Just under £500 was paid into this Fund as 
the result of working during the year 1912-13. Since 
then the Fund has not received any contribution at 
all; on the contrary, it has been drawn upon to the 
extent of over £330,000. With no money being added 
to the Fund, the Highways Committee of the Council 
naturally endeavours to spend as little as possible 
on renewals, but it is very doubtful whether the 
policy is sound, and it is more than probable that a 
heavier expenditure than ever will have to be incurred 
at some future time. In fact, the whole tramway 
position would appear to be more hopeless than ever. 


The Petrol Question. 


DurRINnG the past month the users of petrol 
for motor purposes have been confronted with the 
possibility of a very considerable curtailment of 
their supplies. They have received printed forms 
from the Government asking them to state their 
average consumption during the past six months and 
their probable requirements in the future, for what 
purposes the petrol is used, &c. &c. The object of 
the Government’s action is, of course, to restrict to 
the utmost the use of this commodity for all purposes 
excepting the carrying on of the war—in which petrol 
plays such a very important part. The method that 
the Government has adopted is to grant three months’ 
licences for owners of pleasure motor cars, four 
months for commercial vehicles, and six months for 
doctors’ cars. In the House of Commons on Tues- 
day Mr. L. Harcourt said the Petrol Committee had 
received 324,000 demands for licences. Of the 
153,000,000 gallons demanded only 70,000,000 were 
available, and the Committee has licensed 75,000,000. 
Owners of commercial cars and industrial processes 
would get 60 per cent. of their demands ; taxi-cabs, 
omnibuses, and other public vehicles 50 per cent.; 
doctors and veterinary surgeons the full amount 
up to a maximum of 50 gallons per month; 
private cars 25 per cent. of their demands, with 
a maximum of 30 gallons per month; and motor- 
cycles two gallons per month. Already very 
numerous complaints are heard of the want of equity 
in the distribution of this all-important fuel, and it 
would seem as though the motor vehicle users who 
filled in their returns with strict honesty will come 
out of the transaction with little more than the usual 
reward, while those who have purposely overstated 
their requirements will obtain something in the 
neighbourhood of their actual consumption. Probably 
the Petrol Supply Committee will be able to rectify 
some of these difficulties later on, but in the meantime 
motorists are searching for substitutes or diluents 
for petrol, several of which are now obtainable. 
The drawback to several of these seems to be their 
high initial cost, and there is room for some much more 
simple expedient. It has been suggested that 
possibly compressed coal gas stored at very high 
pressure in bottles may prove a feasible solution of 
the difficulty. 


Railway Accidents in 1915, 


On July 26th there was issued the annual 
report on railway accidents for the year 1915. With 
the exception of Table XIV.—which we refer to below 
—and a list of train accidents and of the causes of the 
same that were inquired into during the year, there 
is no information in the present report that was not 
contained in the “ Returns of Accidents and Casual- 
ties ” that was reviewed in THE ENGINEER of July 7th. 
During the year 1915 there were 398 fatal and 4937 
non-fatal accidents to railway servants caused by 
the movement of trains or vehicles, otherwise than 
in train accidents. The Table XIV. above mentioned 
puts these 5335 accidents under six heads, and from 
this we learn that 3301 were attributed to mis- 
adventure or to accident ; 1442 to want of caution or 
misconduct on the part of the injured person; 
351 to want of caution or breach of rules, 
&c., on the part of servants other than the 
persons injured; 81 to defective systems of work- 
ing, dangerous places, dangerous conditions of work 
or want of rules or systems of working ; 145 to defective 





apparatus, appliances, &c., or want of sufficient 
appliances, safeguards, &c.; and 15 to neglect or 
non-observance of Rules under the Railway Employ- 
ment (Prevention of Accidents) Act, 1900. The last 
three headings are regarded as preventable causes, 
and the report observes that the first three headings, 
covering the non-preventable, out number the others 
by 21 to 1. On referring to the return for the year 
1914 it will be found that during that year the pro- 
portion was 18 to 1. 


Sir William White Memorial. 


THE ceremony of unveiling of the medallion 
portrait of the late Sir William White, at the Institu- 
tion of Civil Engineers, last week, was the occasion 
for reviewing the services which the late Chief Naval 
Constructor rendered to the Institution, and to the 
Empire, after an interval of time sufficiently long to 
regard the life work of a great man in something like 
its true perspective. After two years of war the 
British Navy, which is largely the creation of Sir 
William White’s genius, has reduced the German 
fleet to comparative impotency, and demonstrated 
for all time that on the British fleet the people of 
these islands must always depend for their future 
security. Lord Brassey, who performed the ceremony, 
in a short but impressive address paid an eloquent 
testimony to the work and personal attributes of 
Sir William, to whom he referred as a “ kindly and 
God-fearing man, one of the most honoured and 
beloved of those whom in the course of a long life 
he had been allowed to call his friends.”” The 
medallion is after all only a small tribute to Sir 
William from the engineers and shipbuilders who 
have subscribed to it. His work in the cause of 
scientific advancement will be more appropriately 
perpetuated by the foundation of a research scholar- 
ship to which the fund will be chiefly devoted. 








SOCIETY OF CHEMICAL INDUSTRY. 
No. II.* 


As already recorded, the annual general meeting 
of the Society of Chemical Industry was held at 
Edinburgh on July 19th, 20th, and 2lst. We dealt 
in our last issue with the President’s address and 
with two papers and discussions, and now give a 
brief account of others. 

In a paper on “ The Shale Oil Industry ’’ Mr. D. 
R. Steuart, of the Broxburn Oil Company, Limited, 
dealt with an important local industry, and members 
who at the close of the meeting visited the works of 
the Pumpherston Oil Company, Limited, at Mid- 
calder, were able to see in operation many of the 
processes described by Mr. Steuart. There are now 
four refining companies—Young’s, Oakbank, Brox- 
burn, and Pumpherston—with a total capital of 
about £3,000,000. The men employed, including 
miners, number 10,000. As it does not pay to carry 
the shale any distance to the retorts, each refinery 
has several crude works over its shale field and 
receives its crude oil by railway tank. The crude 
oil sets at 80 deg. Fah. and 90 deg. Fah., and pipe 
lines are little used. The permanent gas is used as 
fuel for the retorts, sometimes alone, but more generally 
with producer gas from coal. The spent shale from 
the retorts is not utilised at present, but the applica- 
tion of energy and capital might, Mr. Steuart thought, 
produce something of value from it. In converting 
the ammonia gases into sulphate of ammonia the 
saturators are fed either with fresh sulphuric acid 
or with acid which has been recovered from the 
vitriol tar of the oil refinery, which with care produces 
a good coloured salt. (The process of recovering 
the acid from the vitriol tar was one of the most 
interesting things the members saw at Pumpherston. ) 
Much valuable coke is got from the crude oil residue 
stills, and while coking great quantities of very rich 
gas are given off for illumination or for fuel. Formerly 
this gas was allowed to escape, but is now saved, and 
light spirit is got fromit. One good result of the war, 
said Mr. Steuart, was that it had forced shale oil 
manufacturers to causticise their soda for them- 
selves. Though the war had greatly increased the 
price of their products they had, of course, higher 
costs and shortage of labour to deal with. In the 
discussion the President said that the gasworks were 
deeply indebted to the Scotch shale industry, as, for 
instance, in the case of the vertical retort. 

On Thursday, the 20th, several papers were read, 
the one attracting most interest being that by Mr. C. 
M. Whittaker, of British Dyes, Limited, Hudders- 
field, on ‘“‘ The British Coal Tar Colour Industry and its 
Difficulties in War Time.’’ This paper was an able 
summary of the whole position, and in its course the 
author took occasion to correct various statements 
which had appeared in the scare Press. It had been 
freely stated by many, including members of Parlia- 
ment, that the capital of the German coal tar colour 
industry was anything from one to two hundred mil- 
lions, which was absurd, the capital in 1913 being only 
£13,500,000. Our present progress was greatly 
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retarded by the lack of personnel, and although we 
had plenty of university-trained chemists, he doubted 
whether there were twenty who had had actual up-to- 
date experience in the manufacture of colours on the 
commercial scale. Another difficulty was the shortage 
of sulphuric and nitric acids, which were of universal 
application in the industry, but which the explosive 
manufacturers now laid prior claim to. Members 
must not believe what they had seen in the Press as 
to the inferiority of the dyes now being used for 
khaki compared with those formerly obtained from 
Germany. As a matter of fact, the mordant yellows, 
browns, and greens now being made in this country 
were quite as good in every way as the German 
products. It must not be supposed that the former 
dependency of Germany on imports of important 
raw materials existed at the present time. Practically 
the only raw product in which Germany is now 
deficient is anthracene, the starting-point for alizarine 
and many of the most important vat colours which 
had added so much to the prestige of the German 
firms. Germany had no doubt made enormous 
quantities of synthetic carbolic acid during the war, 
and would be in no danger whatever of any shortage. 
Synthetic carbolic acid was also being largely made 
in this country for conversion into picric acid, the 
starting-point of this manufacture being benzol. 
The surplus of benzol and toluol which was set free 
by the Government after the requirements for 
explosives had been met had a preferential call upon 
it before it could be used for the general colour 
manufacture. This call was for the purpose of 
supplying the various colours required for the varied 
equipments of the British, Colonial, and Allied 
Governments. It was no exaggeration to say that 
sulphur colours derived from di-nitrophenol had been 
produced in larger bulk than any other class of 
colours since the war broke out, and it was fortunate 
for the cotton trade that this manufacture was 
firmly established in this country prior to the war. 
The task before the British industry was inestimably 
difficult because the Germans had formed a huge 
combination with eleven million pounds sterling 
capital to fight the British efforts, which at first 
they treated with contempt. On what lines the 
Germans would be allowed to compete the future 
would decide, but this opposition was most formidable, 
formed as it was of the cream of the German colour 
firms with forty years’ experience behind them. The 
fight would be astiff one, and what the British industry 
required was sympathy and patience—the handicap 
of forty years was sufficiently heavy to warrant the 
asking for suchtreatment. If there must be criticism, 
said Mr. Whittaker, let it not be destructive—anybody 
could furnish that—but let it be constructive criticism 
founded on knowledge. 

An important contribution to the discussion was 
made by Mr. H. N. Morris, of Manchester, who 
pointed out that after the war we should have to face 
competition not only from Germany but from Japan 
and from the United States also, where large colour 
works had been laid down and were in process of being 
entirely paid for out of present war profits. Many of 
the colours we were now making, such as Bismarck 
brown, he referred to as bread and butter colours 
which would not be in large demand after the war. 
The Germans made their largest profit out of patented 
colours, and it would be necessary to get hold of 
German patents. We were now short of intermediate 
products, but after the war we should have too much 
unless production was organised. The German 
chemist of high attainments was no better than the 
British, but he would work for £80 or £100 a year, 
while our university men wanted much more. 

Mr. R. D. Pullar, of Perth, introduced a political 
flavour into the discussion by declaring that British 
dyes would have to stand upon their own merits. 
He deprecated a tariff to shut out German dyes, as 
he did not think it would give the desired result, and 
the dyed goods had to be sold in competition abroad. 
A point which was apt to be overlooked was that 
British dyes were sold in Germany prior to the war. 
In his opinion some of the British dyes were inferior 
to those obtainable before the war, but in the hurry 
and rush of war that was only to be expected. 

‘“‘ The Influence of the War upon the Tar Distillation 
Industry *’ was the subject of a paper by Mr. W. H. 
Coleman, of Glasgow. A comparison of the prices 
existing for the various products in 1914, 1915, and 
1916 which was given showed that the bulk of the 
products had advanced in price, the exception being 
creosote oil and pitch, the latter having fallen from 
about £40 per ton to £15. The greater part of our 
pitch output went for briquetting coal, especially in 
Belgium and France, and those markets were tem- 
porarily lost. Mr. Coleman went on to review 
possible new uses for this surplus of pitch. With 
regard to mixing a certain proportion with coal for 
gas-making, he did not think it would continue after 
the war, even if temporarily adopted in order to 
reduce stocks. He was not more optimistic with 
regard to the results to be expected from mixing 
pitch, with non-coking coal in order to fit the latter 
for coking. The extension of the briquetting industry 
seemed the only practical solution, and this. would 
use up not only pitch but the fine coal washed from 
slack, the nuts out of the slack being used as fuel. 
Referring to other products, he said that uses would 
have to be found in the future for the large quantities 
of benzol and toluol now being extracted from the 
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gases at coke ovens and gasworks for the explosives 
manufacture. Though creosote had fallen in value 
it had a fairly bright future, he thought, as a fuel for 
engines of the Diesel type, in addition to its ordinary 
uses. The paper concluded with a number of 
suggestions for the progress and welfare of the 
industry, co-operation between those interested 
being specially urged as desirable. 

Mr. Hooper (London) said that Mr. Coleman had 
skated over thin ice in a skilful manner, as in papers 
of this sort it was difficult to avoid coming in conflict 
with the censorship. The prices given were on the scale 
fixed for Government dealings, ordinary buyers 
having usually to pay much more. More pitch 
would be required abroad than in Britain, as more 
small coal was produced. Another speaker said 
that briquetting was already being extended in certain 
northern coalfields. Among the points put forward 
by other speakers were the failure to make pitch into 
a body with the physical properties of natural asphalt, 
the probability of united action among tar distillers 
being met by united action among tar producers, 
and the absence of any genius for co-operation in 
the British nation. 

A somewhat complex problem of recent growth 
and of increasing importance was dealt with in detail 
in a paper by Mr. G. T. Purves on ‘‘ The Extraction 
of Tar Fog from Hot Gas,” this having special refer- 
ence to the manufacture of sulphate of ammonia at 
recovery coke ovens by the direct process, the 
matter being also of importance in connection with the 
recovery of benzol from coke oven gases. With 
regard to the future the question was, were we to 
distil the tar produced in bulk by completely cooling 
the gas for one portion, and wash the gas for the 
remainder, or were we to adopt the more rational 
practice of simply washing the gas and in this manner 
recovering in one operation the whole benzol content ? 
In the latter case it was necessary to remove the tar 
fog, and the consideration of this problem was what 
Mr. Purves put before the Congress. Our space 
does not permit us to follow him further, and we 
perforce pass on to a paper by Dr. G. P. Lishman 
(Brancepeth), entitled ‘‘ Recent Improvements in 
By-product Coke Oven Practice.”” The author said 
that since the introduction of the direct processes 
there had been no great change in coke works practice 
in this country, and his remarks were largely con- 
cerned with labour-saving devices necessitated by the 
high wages paid in coke works. Increased efficiency 
was being obtained by building larger ovens. In 
America the Solvay Company had put up 16-ton ovens, 
while in England they had recently erected a battery 
of 12-ton ovens, and the Simon-Carves Company a 
battery of 1l-ton ovens. Most of the constructional 
firms, where it was not necessary to compress coal, 
were adopting levelling machines, and the electrically- 
driven coal loading car, which was a machine consist- 
ing of a steel underframe carrying four hoppers, 
which contained one full oven charge, the laborious 
process of tub pushing being thus obviated. The 
Goodall quenching car, though not yet common, 
had been repeated several times. The enclosed type 
of car as used at Vienna gasworks—Kopper’s gas 
oven—had not yet been seen in this country. It 
consisted of an enclosed chamber running on rails 
and carrying its own motor and pump. The water 
was used over and over again, the pump drawing it 
through an 8in. flexible suction pipe from a trough 
running along the battery under the car. 

With regard to the use of oven gas for lighting 
purposes, this Dr. Lishman said had been extended, 
but not nearly sufficiently, most of the plants con- 
suming their own high-grade gas as fuel, whereas 
they might heat the ovens with producer or blast- 
furnace gases and use the oven gas for an illuminant. 
Referring to by-product plant, the author said there 
was no really important improvement to record for 
the last few years. The direct recovery of ammonia 
as sulphate had come to stay, and two somewhat 
similar semi-direct processes newly started in England 
were working successfully, one run by the Semet 
Solvay Company (Marr’s patents), the other by the 
Collin Company. These processes were described 
in detail by the author. In the direct process a 
difficulty which had to be surmounted was the 
deposition of naphthalene during the cooling of the 
gas, and Simon-Carves, Limited, had patented a 
process which consisted in spraying the gases with 
creosote oil, which dissolves the naphthalene, and 
the oil when saturated was pumped into crystallising 
pans, from which the liquid oil was subsequently 
run off and used again. The process was quite 
effective, though in warm weather the naphthalene 
did not separate very. well. The number of by- 
products manufactured at coke works was being 
extended. Carbolic and cresylic acids and pure 
naphthalene were now made at one Durham works. 
Pure benzene and pure toluene were also produced 
at some works, but most works went no further than 
‘Government Benzol” and toluol of 75 per cent. 
Pyridine and cyanogen were still wasted at all coke 
works. Plant was shortly to be started at Crook, 
Durham, for making coal dust into briquettes, in 
which 7 per cent. pitch and 3 per cent. tar were to 
be used. In conclusion, he said that in the past 
we had depended upon Germany for our progress. 
Our progress on the chemical side had been scanty, 
but this was not surprising, seeing that the industry 
had no research laboratory in the whole country. 





In the discussion it was pointed out that Middles- 
brough was successfully lighted by coke-oven gas, 
though the President doubted its more general 
adoption from the legal and Parliamentary stand- 
point. To another speaker, who said that the 
working of coke ovens by suction as advocated by 
Dr. Lishman, instead of pressure, was liable to tend 
to explosions, the reply was made that all the new 
Otto plants were working under suction, which had 
an advantage in power saving. 

Mr. F. H. Carr (Nottingham) read a paper on 
“The Manufacture of Synthetic Organic Drugs as 
Affected by the War.’’ We had, he said, imported 
over a million pounds’ worth annually of such drugs 
as antipyrin, phenacetin, salicylic acid, chloral 
hydrate, saccharin, &c., and for its own sake as an 
industry as well as for reasons of British national 
independence our organic drug industry should be 
preserved and extended. Chemists knew that the 
power we were to-day fighting in Germany was 
chemical power. Convincing proof of this would be 
available when after the war it would be possible 
publicly to demonstrate the almost incredible extent 
to which chemical science had played: a part in both 
offensive and defensive warfare, as well as in the 
supply of necessaries of life. Apart from prohibition 
or tariffs there was already evidence of internal 
competition sufficient to make healthy rivalry and 
to ensure that prices would drop to a reasonable level. 
Should any tariff be imposed the money derived 
therefrom ought to be devoted exclusively to research 
and education. High prices of drugs at least had the 
advantage of deterring the public from consuming 
too much of some of them. 

Messrs. C. A. Hill and T. D. Morson,in a paper on 
“The Manufacture of Fine Chemicals in relation to 
British Chemical Industry,’ expressed the hope that 
fine chemical manufacturers would form an associa- 
tion which could represent that branch of the industry 
in the councils of the Association of British Chemical 
Manufacturers. A new demand for fine chemicals 
on a large scale was found in kinematograph film 
manufacture, a large demand also coming from the 
incandescent gas mantle industry for certain pure 
inorganic salts. The manufacture of synthetic 
medicinal chemicals was dependent upon the inter- 
mediate products of the coal tar colour industry and 
upon various chemicals which the fine chemical 
manufacturer could not be expected to make for 
himself, and which must be at his disposal. Such 
chemicals had not been available in the past, hence 
our backwardness in the industry. The manufac- 
turers must organise and the fight for international 
trade in the future would have to be waged, not by 
individuals, but by groups of manufacturers. 

Mr. D. B. Dott (Edinburgh) read a paper on ‘‘ The 
Production of Alkaloids as Affected by the War.” 
Though some of the alkaloids had, he said, been 
synthisised, he did not think there was much to be 
expected from this source, as few commercial successes 
had been noted. Prices had risen enormously, for 
the comparatively small British output and the 
means which were being taken to procure adequate 
supplies of the necessary plants from our Dominions 
and foreign countries would enable us to develop 
our home industry. With regard to the cultiva- 
tion of the plants in Britain, he stated that there were 
hardly any of the alkaloid-yielding plants for which 
our climate and soil were well suited. 

The dicussion on the preceding three papers was 
chiefly concerned with the familiar wail as to our lack 
of cheap and pure alcohol, and on the motion of Mr. 
W. F. Reid a resolution was adopted in the following 
terms :—‘‘ Having regard to the great importance of 
alcohol in developing chemical manufactures at 
present carried on outside the Empire, the Council 
be empowered to take such steps as may be necessary 
to obtain relief from their present restrictions.” 

The last chemical paper to be noticed is that by 
Mr. S. J. Johnstone on ‘‘ The Progress of British 
Rare Earth Industry during the War.” The most 
important of the industries, the author stated, 
depending upon an adequate supply of thorium 
nitrate was the manufacture of incandescent gas 
mantles. The only known deposits of monazite 
sand of any commercial importance were those worked 
on the coast of Brazil and in Travancore, India, the 
latter being of considerably greater value on account 
of its higher content of thoria. The control of these 
Indian deposits had now passed from German to 
British hands, and all the necessary raw materials 
for the industry were now available within the British 
Empire. 

The concluding sitting was occupied with the 
reading of three papers on ‘‘ Our Patent Law.” In 
the first Mr. J. W. Gordon, K.C., dealt with the sub- 
ject, ‘‘ The Overhauling of the Patent Law,’ saying 
that our patent law could be easily reduced to an 
extremely simple form, in which the patent grant might 
be expected to produce a maximum of public advan- 
tage by reducing the grant to a qualified monopoly, 
which would in all cases confer upon the patentee the 
right to grant licences, but only rarely the right to 
restrain by an injunction the general use of the inven- 
tion. Such reform was urgent, and if carried out it 
might well be accompanied by a repeal of the intricate 
legislation and vexatious penalties of the last Patent 
Act. The patentee would then be in this position 
that by promoting the use of his invention he would 
be turning his patent rights to value, whereas he 





could derive no profit from them by suppressing the 
use of the invention within the realm. After quoting 
from Lord Parker’s article on industrial problems in 
the April number of the Quarterly Review, Mr. 
Gordon entered closely into what is known as the 
Levinstein case, the English-German dye litigation 
which commenced in 1883. This exposition led to a 
passage of arms between the author and Professor 
Armstrong in the subsequent discussion. 

The next paper was by Mr. W. F. Reid on “ The 
Influence of Patent Laws upon Industry.” The 
Patent-office, he said, was one of the greatest of the 
many failures of the Board of Trade, and British 
inventors could have no chance in competition with 
their foreign rivals until it was completely re- 
organised. Inventors had undoubtedly created great 
industries, but what had the State done for them ? 
In return for an exorbitant fee they were granted a 
patent which, contrary to popular belief, was not a 
monopoly at all, but merely a licence for litigation. 
When the war was over an industrial contest would 
begin for which we were ill-prepared. The Patent- 
office should be reorganised, having at its head a 
man of the highest scientific and technical training. 
Mere university training wes quite insufficient for 
this post. In conclusion, he said that the inventor 
should be treated sympathetically and not merely 
as an individual from whom to extract fees. More- 
over, he should be consulted when alterations in the 
patent law were being made. 

Mr. W. P. Thompson, as a patent agent, spoke on 
“The Disadvantages of the Present Patent Law.” 
The main disadvantages, he said, were that a vast 
number of patents suffered an untimely death through 
the heavy annual taxes which the inventors often 
found it difficult to pay; the tremendous law costs 
at present necessary in fighting patent actions ; the 
unsatisfactory way of assessing costs and damages 
in these actions ; the opening left to fraud and useless 
expense caused by our system of provisional protec- 
tion; the uselessness and pernicious nature of the 
ccmpulsory working laws as at present existing; and 
the shortness of the duration of patents. If the 
chemists of the British Isles would combine together 
to put all their patent cases to the arbitration of a 
special court of their own the cost would be found 
to be trifling and the chance of a rightful decision 
enormously increased. Cases in the German Courts 
in which he had been engaged were very much less 
expensive than in England and better conducted. 
For instance, the final court in his own case against 
Krupps consisted of a lawyer, a metallurgist, a 
chemist, and two other scientific men. Moreover, 
scientific experts may not be heard on either side. If 
our patents were granted for twenty years, as in 
Belgium and the United States, it would be a distinct 
advantage. 

In the general discussion on these papers Dr. Réc 
(Manchester), a retired aniline dye manufacturer, 
contended that the patent was granted to an inventor 
not only for his own benefit but for the bcnefit of the 
State. He advocated compulsory workir g because 
it would force foreign firms to start manufacturing 
in this country, thus employing labour. In these 
times they should not hesitate to come forward and 
help the country to regain the position in chemical 
industry of fifty years ago. If they were not to 
have something like compulsory working of foreign- 
owned patents—compulsory licences alone would 
not affect it—it would be far better for them to have 
no patents at all. 

Professor Armstrong said the question was whether 
manufacturers in this country should not pool their 
forces and stop having patent actions against each 
other. The Germans in England had long ceased to 
bring patent infringement actions against cne another. 
The most harmful form of interference with patents 
at the present time was the blocking tactics adopted 
with extraordinary cleverness by the Germans. 

In his reply Mr. Gordon said, with regard to the 
exact meaning of a statute, it was unfortunately 
the case that language was not a sufficiently plastic 
medium of expressing what we really mean to say ; 
in fact, no language was equal to all emergencies. 

A noticeable feature of many of the papers was 
the need for greater fraternity among chemical manu- 
facturers—that is, a radical alteration in the every- 
man-for-himself procedure. This point was also em- 
phasised by variousspeakers. Dr. J.T. Dunn, of New- 
castle, caused some hilarity by quoting from the official 
programme of the meeting the old phrase, ‘‘ Members 
are requested not to visit works in whose operations 
they are interested.”’ The President said that this 
restriction dated from the early days of the Society 
and was certainly not in conformity with the require- 
ments of the times. In the light of this expression 
of opinion it will be interesting to see how far we have 
developed on altruistic lines by the date of next 
year’s meeting at Birmingham. 








Tue Norfolk, and Western Railroad Company has 
notified its men that, except where important interests 
of the Company interfere, anyone who wishes to take his 
vacation at Camp Oglethorpe for military training, . will 
be allowed a month off, with pay. The Company believes 
that large employers of men ought to encourage military 
training. This experiment is, being made to see what 
response there will be, 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. XVII.*—{Conclusion.) 


A Goop example of a suction gas installation is to 
be found at the works of Gerrad and Sons, Limited, 
builders, of Swinton, Manchester. The engine, which 
is shown in Fig. 116, is a double-cylinder 300 brake 
horse-power machine, built by Ruston, Proctor 
and Co., Lincoln. The producer, which was also 
built by the same firm, operates with wood refuse. A 
single governor controls both sets of variable admis- 
sion gear. For starting compressed air at a pressure 
of 200 lb. per square inch is used, the admission of 
air into the cylinders taking place through mechani- 








Fig. 116—THE ENGINE-ROOM AT GERRAD’S 


cally operated valves. The cylinder jackets and 
exhaust valves are water-cooled, but the pistons, which 
are of special construction, are only air-cooled. The 
engine drives, by means of ropes, a three-phase alter- 
nator, which supplies current at a pressure of 450 volts. 
The gas producer—see Fig. 118—is situated in a 
cellar adjacent to the engine-room. A large propor- 
tion of the fuel consists of light chippings, such as 
those produced by planing machines. This fuel, 
and also sawdust, is drawn from the different wood- 
working machines by cyclone fans and conveyed to 
the platform immediately above the producer. Very 
little manual labour is required in dealing with the 
fuel. As gas obtained from a producer using wood 
fuel contains a good quantity of tar, special provision 
is made for cleaning the main gas pipes from the 
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Fig. 118—RUSTON PROCTOR GAS PRODUCER AT GERRAD’S 
WORKS 


generator whilst the plant is working. On leaving the 
generator the gas is cooled and cleaned in a cascade 
washer, after which the bulk of the tar is removed 
by a mechanical tar extractor, the last traces being 
filtered out in a sawdust scrubber. 

An interesting feature of the plant is the exhaust | 
heat boiler. Instead of the gases passing into a 
silencer, on leaving the cylinder, they enter a multi- | 
tubular boiler, and-by this means approximately | 
600 Ib. of steam can be generated per hour, which is | 
used for heating purposes. The boiler also acts very | 
effectively as a silencer, for, in addition to the exhaust | 
being thoroughly split up, the volume of the exhaust 
is greatly diminissed owing to the reduction of 
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* No. XVI. appeared July 21st. 





WORKS, SWINTON 


temperature. The generator was built by the Union 
Electric Company, and it supplies current to a main 
switchboard built by Ferranti, of Hollinwood. 
Directly coupled to one end of the alternator’s shaft 
is a 4.1 kilowatt exciter. The engine also drives, 
in addition to the generator, four centrifugal pumps 
and a tar extractor. In the basement is a 10 horse- 
power motor which drives a fan for six Erith drying 
stoves. The aggregate horse-power of the works 
motors is 404, the dust extraction plant requiring 
two 30 horse-power and one 10 horse-power motor. 
The other motors in the machine shop drive many 
| kinds, of wood-working machines. 

Another interesting, and very successful, gas plant 
|is in operation at the Associated Portland Cement 





Fig. 117- 
' Manufacturers’ Burham works. It consists of three 
Dowson patented bituminous suction producers, 
supplying gas to three Premier 300 brake horse-power 
four-cylinder horizontal engines, each direct coupled 
to 200-kilowatt Dick-Kerr dynamos working at 500 
volts. The three sets are shown in Fig. 117.. The 
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Fig. 119—PLAN AND ELEVATION OF 


speed of the engines is 210 revolutions per minute. 
Fig. 119 shows a plan and elevation of the engine-room 
and gas producer plant. The gas is drawn through 
the producers and cleansing plant by Roots blowers 
and delivered into the holder, so that, although the 
producers are of the suction type, gas is delivered to 








the engines under a slight pressure. Some tests made 
by the Cement Company’s engineers after this plant 
was installed are shown in the following table :-— 
22/4/18. 23/4/18. 23/4/13, 
3). SERRE ROS | ae 110-7 
B.H.P. at 92 per cont. gene- 
ratorefficiency ... ...... 289 234 161 
ff Sapa ee 343 w. _ 202 &. 216 
| Mechanical efficiency .. S4pe. ... 802 pc... 74-6pe. 
Volume of gas per hour; cubic 
feet Se eee 17,080 14,22 
C.V. in B.T.U.’s per cubic 
foot Ser et ee ee ee 112-9 116 
} B.T.U.’s per I.H.P. hour 6,330 6,607 7,615 
B.T.U.’s per B.H.P. hour ... 7,510 8,233 10,250 
| B T.U.’s per kilowatt hour ... 10,900 12,000 14,900 


From records taken over a complete half-year, 





—PREMIER GAS ENGINES AT BURHAM 


in which the total units distributed to the works, 
after deductions for pumping, blowing, &c., were 
1,138,000, the consumption of fuel was 1.82 Ib., 
costing .18 of a penny. The cost of running stores, 
wages, and all repairs was .18 of a penny, giving a 
total cost of .36, the load factor over this period being 
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THE POWER 


65 per cent. It will be seen, therefore, that the running 
costs are remarkably low. The plant, moreover, 
runs exceédingly smoothly, and the engines, we are 
told, have given great satisfaction. Current 15 
supplied to the works on the three-wire system. The 
balancer and switchboard are quite ordinary, and 
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call for no special comment. The features of the 
plant that are of special interest are the gas engines 
and bituminous suction gas producers. . The latter, it 
seems, gave some trouble at the outset, but after alter- 
a.ions were made to the brick linings these troubles 
were removed, and the producers have worked satisfac- 
torily ever since. The brick lining now adopted is 
shown in Fig. 120. Mr. Dowson’s gas producer for 
working with bituminous coal was described in a 
paper which he read before the Institution of 
Mechanical Engineers in April of 1911, an account 
of which will be found in our issue of May 12th, 1911. 

It would of course be possible to describe numerous 
isolated factories in which electrical plants have been 
installed, but the few dealt with are good typical 
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Fig. 120—SECTION 
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OF BITUMINOUS GAS PRODUCER 


examples, and it is scarcely necessary to describe and 


illustrate any more. In conclusion, 
propose to draw attention to a plant installed at 
Musselburgh, in a factory of an uncommon kind, 
namely the fishing-net works of J. and W. Stewart. 
The firm was established in 1867, and in order to keep 
abreast with the times, it put down in 1914 an entirely 
new driving plant, comprising a three-phase Bruce 
Peebles alternator, and a new 1400 horse-power 
horizontal steam engine, built by Fullerton, Hodgart 
and Barclay, of Paisley. Part of the works is still 
driven mechanically, but it is the intention of the 
firm eventually to employ electric motors throughout. 
The alternator is a 400-kilowatt three-phase 50-cycle 
440-volt machine of the revolving speed type. The 





Fig. 121—WINDING DEPARTMENT—STEWART’S FISHING NET WORKS 


exciter, which is directly coupled to the alternator 
shaft, is designed to give 100 kilowatts more than is 
necessary for excitation purposes. This additional 
100 kilowatts is used for driving a number of direct- 


however, we : 2 
: | great interest that the North-East Coast Institution of 


| 


| @ start wi 


current motors, which were previously in use, and | 


the fixed winding of the alternator is of course 
designed for the same pressure as these motors. 


During the night shift, motors with an aggregate of | 


50 horse-power are in use, and to obviate the necessity | 


for running the large engine and alternator a small 
64-kilowatt Peebles set has been installed. 
alternator is driven by a 100 horse-power Douglas 
and Grant steam engine, and the exciting current is 
taken from a Peebles dynamo separately driven from 
the same engine. 


This | 
| the advantage of the industry immediately concerned but 


| neers and Shipbuilders, and, as the result of their findings 


The cotton used in the manufacture of fishing- | 
nets mostly comies from America, and is delivered | 
into the works in large bales. The first operation | 
takes place in the scutching and blowing room, where | 
all dust is removed from the raw material. All| 
the motors are provided with “Textile” semi- 
enclosing covers, and all, with the exception of two, 
are of Peebles slip-ring induction type fitted with 
patented short-circuiting and brush-lifting gear. | 
The other two motors are of the squirrel cage type, | 
with patented cast rotor end rings. The motor for 
operating the card machines has an output of 
40 brake horse-power, and is housed in a special 
chamber. This is necessary on account of the dust 
and cotton “‘ flue ”’ present in the atmosphere. 

The cotton goes through quite a number of stages | 
before it actually becomes yarn, from which the nets | 
can be woven. The winding department is operated | 


by two 130 brake horse-power motors and a 60 brake | 





horse-power motor, the latter being clearly visible | 
in Fig. 121. Fig. 122 shows part of the weaving shop, 
the machinery in which is driven by a 50 brake 
horse-power motor, clearly shown in the illustration, 
and induction motors representing nearly 350 brake | 
horse-power have been installed. Although some of 
the finished nets are sent out just as they come from 
the looms, it is the general practice to oil and tan 
them before dispatch, and a large portion of the 
works is devoted to this process. The nets are 
first oiled and then soaked for twenty-four hours in the 
tanning solution, after which they are wound on 
revolving open-framework, through which air is 
blown by electrically driven fans. The nets made 
in these works range from sardine to salmon nets, 
and they are sent all over the world, a good 
| proportion of orders coming.from Vancouver and 
New Zealand. ' A large amount of twines of different 
sizes and strengths is also manufactured on the 
premises. 











SCIENCE AND INDUSTRY. 


(Communicated by the Secretary of the North-East Coast 
Institution of Engineers-and Shipbuilders.) 


THE value, and indeed the necessity, of research work 
as a factor in industrial progress is now becoming generally 
recognised in this country. This recognition has been 
somewhat tardy, but it is none the less gratifying, and its 
ultimate effect cannot fail to be far-reaching. 

Especially is research work of importance in connection 
with our vast engineering industries. It is therefore of 


Engineers and Shipbuilders has recently appointed a 
Research Committee, and that the latter has already made 

ith its work by acceding to the request of a well- 
known firm in the North to investigate and carry out 
exhaustive tests of apparatus having for its object the 
more economical production of power by marine steam 
engines. 

By its action it will be the first of the influential tech- 
nical institutions actively to promote the progress of the 
industries with which its members are associated by 
officially making and recording tests of new apparatus 
developed by them. 

A fresh and most valuable field has thus been opened 
| up, and the Institution may also have inaugurated the 





commencement of a new era in the history of similar { 
institutions—an era in which the application of science to 
all branches of industry will be immensely extended. For 
instance, in the introduction and development of im- 
proved apparatus much depends on an authoritative 
pronouncement concerning the results claimed, and this 
can best be secured through the verdict.of independent 
bodies who are not influenced by commercial considera- 
tions. These bodies already exist in the shape of insti- 
tutions such as the North-East Coast Institution of Engi- 


would be at the disposal of all, a spirit of industrial co- 
operation would be engendered that would not only be to 





for the good of the nation as a whole. Furthermore, an 
ever increasing mass of important data would be accu- 
mulated, representing the collective knowledge of each 


| organisation by appointing research committees. 


| facture. 
| Government, in July, 1915, of a Scientific and Industrial 


industry, and from the publication of this data would 
result the incidental but highly important effect that much 
overlapping of experimental work would be avoided. 

ck ot such data causes experimental work to be under- 
taken by individual manufacturers in ignorance of, and 
without opportunity for, ascertaining what has been done 
in the past on precisely the same lines. This, of course, 
involves unnecessary and heavy expenditure, and as a 
consequence, experiments which do not appear to promise 
any definite result are too often broken off before an 
ultimate conclusion is reached. It is quite conceivable 


| that in many cases new discoveries—together with the 


practicable application of which such discoveries: a.e 
susceptible—are missed by us and rediscovered later by 
our competitors abroad. 

It may be stated that the necessity for the establish- 


| ment of some measure of ordered and systematic research 


has recently been recognised by the manufacturers in 
certain trades. Previous to the war both the Institution 
of Mechanical Engineers and the Institution of Electrical 
Engineers gave official recognition to the value of research 
i It was 
not, however, until war had broken out, and we had 
unpleasant proofs of the dependence upon foreign research 
of many of our industries—the chemical industry, for 
example—that definite action was taken to mevt the 
demand for closer co-operation between science and manu- 
A notable sequel was the appointment by the 


Research Committee. Little is as yet known of the 
actual work carried out during the year by this committee. 


| It may be that the work will prove of national value, but 
| the existence of such a committee by no means closes the 


door to research work such as that whieh has been so 


| promisingly begun by the North-East Coast Institution 


of Engineers and Shipbuilders. Increased efficiency in 
production is now generally recognised to be the essential 
factor, if the many and complex industrial probiems that 
will inevitably present themselves after the war are to be 
coped with successfully. The decision of the Institution 
will certainly prove of the utmost assistance in achieving 
this end, and is particularly noteworthy in that it is the 
first practical step rowards the joint effort by science and 
industry to reach a desired goal. 








AUTOMATIC TIPPING WAGON. 


On page 100 we give three views of a large automatic 
tipping railway wagon, one hundred of which are being 
supplied to the Chicago, Burlington and Quincy Railroad 
by the Western Wheeled Scraper Company, of Aurora, Ill. 
The general construction of the wagon, which is denom- 
inated by its intreducers the “ Western Automatic Air 
Dump Car,” is well shown in the illustrations. The 
platform is hinged centrally on cight hinge blocks mounted 
on the underframe, and it may be tipped on either side 
by the action of one or other of two short stroke pneu- 
matic cylinders, arranged centrally in the length of the 
underframe, one on each side of the wagon. These cylin- 
ders are operated by- the engine driver from his cab by 
means of a special three-way valve, which has been designed 
by the Western Company for the purpose. The action 
of the cylinders not only tilts the platform but at the same 
time raises the side of the wagon so as to permit of the 
passage of the material being tipped. The action of the 
cylinders also locks and unlocks the mechanism which 
holds the platform horizontal when the wagon is being 
filled or when it is travelling. 

Each carjhas a capacity of 20 cubic yards when filled 
with material up to the level of the tops of the sides, and 








Fig. 122—WEAVING SHOP—-STEWARTS’ FISHING NET WORKS 


can carry 80,000 Ib., or nearly 353 long tons. The cars 
are made to conform with the Master Car Builders’ re- 
quirements, and are fitted with all the safety appliances 
insisted upon by the Interstate Commerce Commission. 








Asout 900 designs for omnibus lifeguards have been sub- 
mitted to the London General Omnibus Company, and 
a standard type of side lifeguard is now being fitted, which 
so far has saved 123 lives. There has been a noteworthy 
falling off in accidents in recent months, despite the more 
difficult conditions in the streets. Accident claims payment 
have been reduced by 15 per cent. in three years, and since 
1910 the number of accidents has been reduced by 68 per 
cent., to an average of 2.5 accidents per 10,000 miles run. 
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TENDER OF PASSENGER ENGINE 


BRITISH-BUILT ENGINES FOR THE FRENCH 
STATE RAILWAYS. 





HEREWITH and in our two-page Supplement we illustrate 
an express passenger and a goods locomotive forming 


parts of orders now being executed by the North British | 


Locomotive Company, Limited, of Glasgow, for the 
French State Railways. We are indebted to the company 
for the particulars and illustrations of these engines and 
to the authorities of the French State Railways and the 


Commission Internationale de Ravitaillement for per- | 
| backward rise of the foundation ring frees the back or 


mission to publish them. 
THE PASSENGER ENGINE. 

The express passenger locomotive illustrated is of the 

4—6§-—2 or “* Pacific ”’ type. 


engine and is fitted with a Schmidt superheater. The 


It is a four-cylinder compound | 


high-pressure cylinders are situated outside the main 
frames and drive on to the intermediate pair of wheels. 


| The low-pressure cylinders lie between the frames and are 


eonnected to the leading axle. A separate set of Wal- 
schaerts valve gear is provided for each cylinder, the 
steam distribution to the high-pressure cylinders being 
effected through piston valves and to the low-pressure 
through flat slide valves. 

A striking feature of the design is the peculiar shape of 
the fire-box. The front or throat plate has to pass 
between the frames, and is therefore below, the circle of 
the boiler barrel, reduced to a width of 1205mm. The 


fire-door plate from the restriction of the frames. To 
increase the grate area the fire-door plate is therefore 
caused to spread out beyond the frames, its width at the 
foot being not far off double that of the throat plate, 
namely, 2100 mm. The throat plate shape and the fire- 


TENDER OF GOODS ENGINE 


door plate shape are continued back and forward respec- 
tively for a certain distance and are then washed into one 
another by means of an inclined flat triangular area. The 
top of the boiler over the fire-box is circular. The top 
of the inner fire-box is flat. The grate is provided with 
rocking fire-bars and has a dropping section at the front 
end. 

Among the general fittings may be mentioned a Fournier 
pyrometer for the superheater, safety valves of the 
Lethuillier-Pinel type, a Detroit sight-feed lubricator, a 
Flaman speed indicator, and a Leach pneumatic sander 
for the front and trailing coupled wheels. The inter- 
mediate wheels are sanded by hand. The engine is fitted 
with a train-heating apparatus, using steam and com- 
pressed air in combination. The brake system is of the 
Westinghouse high-pressure type, and is served by a two- 
stage ‘‘ Fives Lille’’ compression pump. Between the 
engine and tender Roy buffing gear is provided, 
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In a succeeding issue we hope to publish some drawings | on the truck are arranged above the axle-boxes. 
In the meanwhile | weight supported by the truck—about 9 tons—is trans- 


showing certain details of this engine. 
the following data concerning it may be given :— 


Gauge of rails .. .. «+ +s «- 4it. 8t4in. 
Cylinders, diameter, high-pressure 1643in. 
» 25 pin. 


low-pressure .. 

ss troke  .. . --«. 26 7uin. 

Boiler tubes (small) .. .. Weldless drawn steel 
af number.. .. Sur | 

heating surface 


a 
1507 sq. ft. 
(large), number .. 24 


” 


oe heating surface 598 sq. ft. 
Fire-DOX .. ++ ce «- Yopper 
S heating surface .. .. 177 sq. ft. 
Superheater elements, number 24 
& heating surface 683 sq. ft. 
Grate area... . ss 45.9 sq. ft. 


4840 gallons 


Tender, water capacity 
5 tons 18 ewt. 


coal capacity 


Working order weight, engine — 95 tons 
»» ” tender 52 tons 
Working pressure 227 Ib. oy sq. in. 
I. 


Tractive force at 50 per cent. working pressure 20,760 
THE GOODS ENGINE. 

The goods locomotive is of the 2-8-0 or 

type. 


** Consolida- 


. ” 
tion 

















REAR OF PASSENGER TENDER 


two simple cylinders and is fitted with a Robinson super- 
heater. The cylinders are situated outside the main 
frames and drive on to the third pair of coupled wheels. 


Piston valves operated by Walschaerts’ valve gear dis- | 


tribute the steam. The cylinders are each provided with 
a by-pass which establishes communication between the 
two ends when the engine is running with steam shut off. 
This by-pass is operated by a pneumatic cylinder taking 


| 


In contrast to the passenger engine, it has | 


| mitted thereto through swing links situated at a point 
| between the truck axle and the leading coupled axle. 
| As stated above, the bearing spring for the leading 
| coupled wheels is arranged transversely below the axle- 
| boxes, The springs on the remaining coupled wheels 
|are underhung and are compensated throughout. The 
| axle-boxes of the engine are fitted with what is known as 
| ‘* Perfection”? packing, a substance consisting of a 
mixture of woollen waste, hair and asbestos steeped in 
oil. The safety valves, speed indicator, train-heating 
apparatus, brake and air pump are of the same types as 
mentioned in connection with the passenger engine. The 
sanding details consist of a Leach pneumatic sander for 
the front of the leading and the back of the driving wheels. 
In front of the driving wheels is a hand sander with screw 
feed. The Westinghouse brake acts on the coupled wheels 
and on the wheels of the truck. In addition to this a 
| counter-pressure brake arrangement is fitted. 

The following are some of the leading particulars of 
the engine :— 


| 
| 


eS oa.” ads aie 4ft. 8tiin. 
Cylinders, diameter .. = 
a stroke ie 25fein. 
Boiler tubes (small) <a Uwe Solid-drawn steel 
“ ea surface .. .. 1191 sq. ft. 
ot (large), heating surface sq. ft. 
pa ree pper 
». heating surface .. .. 182 sq. ft. 
| Superheater, heating surface .. 394 sq. ft. 
| Gs oe as cs ies 34 sq. ft. 
| Tender, water capacity : 3960 gallons 
3 coal capacity eas eat 4 tons 18 ewt 
Working order weight, engine 4 tons 
a tender 44 tons 
Working press’ 170 Ib. per sq. in. 


Tractive force at 75 per cent. working pressure 31,140 lb. 
Both the passenger and the goods engines have been 
| built in accordance with the designs, detail drawings, and 
specifications of the French State Railways, ‘‘ Matériel et 
Traction *’ department. 








6000 H.P. COMBINATION STEAM AND GAS 
ENGINES. 

PoweER generating equipment of a very novel and 
remarkable character has been adopted for the large 
automobile works of the Ford Motor Company at Detroit. 
It comprises electric generators driven by a combination 
of gas and steam engines, with boilers and gas producers, 
and regenerators to utilise the waste heat. 

There will be six main units, each with a capacity of 
6000 horse-power, at a speed of 80 revolutions per minute. 
The arrangement resembles that of a horizontal twin 
tandem-compound steam engine unit, but one side consists 
of a two-cylinder tandem gas engine, and the other side 
consists of a two-cylinder tandem compound steam engine. 


‘The engines are connected to opposite ends of a shaft upon | 


| which is mounted a generator of 4000 kilowatts for 250-volt 
| continuous current. 


| 227 Ibs per sq. in. 


The | This water has already been passed through the cylinder 


jackets of the gas engine, and has thus been heated to 
about 160 or 180 deg. Fah. before it enters the heater, in 
which the exhaust gas raises the temperature to about 
250 deg. for the feed. 

Producer gas may be passed through some of the 
boilers on its way to the scrubber. This gas, being at 
relatively low temperature, will not serve for forcing the 
boilers, but provision is made for burning some of the gas 
in the furnaces when it is necessary to work the boilers 
at full capacity. ; 

Ali fhe valves, which are of the mushroom type, are 
arranged in pockets in the bottom of the cylinder, and the 
valve gear is beneath the engine-room floor, or in the 
basement. The layshafts are driven frcm the main shaft 
by bronze worm gear. Each layshaft carries four cranks 
one for each end of each of the two cylinders ; each crank 
operates both the inlet and exhaust valves. The govern- 
ing is done through the shifting of a cam which trips the 
admission valve. This valve is closed by a spring and 
cushioned by a dashpot, as in a Corliss steam engine. 
The governor shifts the position of the cams by means 
of an eccentric on its shaft. 

The pistons are cooled by water circulation. A pipe 
attached to the intermediate crosshead, between the 
cylinders, connects with an inner tube in the hollow piston- 
rod. The water passes through this pipe and returns 
through the annular space between the pipe and the wall 
of the piston-rod. The connecting water pipe is tele- 
scopic, and is in an inclined position, with one end attached 
to the crosshead and the other pivoted to a stand on the 





engine-room floor. Thus the pipe oscillates and telescopes 
with the travel of the crosshead. 

The steam engine of each unit has tandem cylinders 
36in. by 72in. and 68in. by 72in. Poppet valves are used 
on the high-pressure and Corliss valves on the low-pressure 
cylinder. This latter cylinder is connected to a surface 
condenser arranged in a closed heating system, and the 
vacuum will be regulated in accordance with variations 
in the atmospheric temperature. During the winter 
the vacuum will be maintained at about 18in., and the 
circulating water will be pumped through the heating 
pipes and radiators in the various factory buildings. 
The steam will be superheated, and will be delivered to 
the engines at 1751b. pressure. 

The gas-steam unit is designed to combine the economy 
of @ gas engine under constant load with the reliability 
of a steam engine under varying load. A gas engine 
operates to best advantage, as a rule, under full load and 
constant load, but under such conditions there is practi- 
cally no overload capacity. The general practice, there- 
fore, is to run the engine rather underloaded. This 
produces wire-drawing of the gas through the valves and 
ports, which tends to cause a precipitation of tarry matter. 
Such trouble does not occur with the engine running under 
full load. With the combination gas-steam unit, the gas 





engine does not come into service until there is at least 
something more than half load on the unit, so that this 
engine will be normally under full load. The steam engine 


| does all the governing and can meet fluctuations in the 
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its supply of air from a supplementary Westinghouse 
reservoir and directly controlled by the movement of the 
regulator handle. The piston-rods are fitted with ‘‘ United 
States’ air-cooled packings. 

The two-wheeled truck at the front end is of the ‘‘ Zara ” 
pattern. In this arrangement the cradle of the truck is 
pivoted at its rear end to a transverse bearing spring hung 
beneath the axle-boxes of the leading wheels. The springs 


The gas engines have water-cooled cylinders 42in. by 
72in., and are of the four-cycle double-acting type. The 
gas exhaust is utilised in a steam superheater on the steam 
main between the high-pressure and low-pressure cylinders 
of the steam engine. A portion of the exhaust gas is 
passed through the jacket of the high-pressure cylinder 
in order to reduce heat loss. Finally, the exhaust gases 
are utilised in the feed-water heaters for the boilers. 


QW tons 7 ewts 22Tons 19 cuts 


Swain So, 


load. The only governing on the gas engine is to prevent 
excessive speed. In case of trouble with the gas side of 
the unit, the steam side can handle the full load by giving 
a late cut-off. 

The electric generator of each unit weighs 105 tons 
and has an armature 16ft. diameter, weighing 45 tons. 
The field frame is 2lft. high and 26ft. wide across the 
projecting feet which support it upon its foundations. 
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The gas and steam engines were built by the Hoovens- 
Owen-Rentschler Company, of Hamilton, Ohio, and the 
generators are of the Croeker-Wheeler Electric Company’s 
make. Considerable trouble has been experienced in 
completing and adjusting the units so that they will 
operate in service in the manner designed. There has 
been trouble also with the gas producer plant. Taken 
altogether there appears to be some scepticism among 
American engineers as to the economical and efficient 
operation of the combination units, and especially as to 
the reliability and freedom from operating troubles which 
is such a desideratum for the power equipment of 1 anu- 
facturing establishments. The first units were installed 
by the end of 1915, and it is hoped to have the entire 
installation completed by the summer of 1916, and it will 
be interesting to hear how the engines work. 








SMALL SEPTIC TANKS BUILT OF VITRIFIED 
CLAY PIPES. 


For country residences, public institutions, and small 
communities in the United States, the sewage disposal is 
in many cases being provided for by small septic tanks 
built up of vitrified clay pipe sections. The pipes are 
24in. interior diameter and 30in. long with a clean-out 
hole and cover on top. They are laid horizontally, and 
fitted with heads and baffle diaphragms or partitions of 
the same material. The number of sections varies accord- 
ing to the capacity required,-’and may be increased as 
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LETTERS TO THE EDITOR. 


(We do not hold el: ponsible for the opinions of our 
Correspondents.) 








DRAUGHTSMEN AND THEIR EMPLOYERS. 


Srr,—-With reference to the communication on the above 
subject, ‘Court ” to some extent is quite right. It is the old 
question again revived. In all concerns, whether engineering 
or otherwise, the position of a draught depends chiefly 
on the managing staff. I have found that all large and well- 
organised concerns, that understand that they are running en- 
gineering busi , appreciate the services of their draughts- 
men, as they are quite aware of their importance. A 
draughtsman has in many cases been the making of many of 
the largest engineering concerns of to-day. On the other hand, 
I have found large concerns failing to understand why they 
require the services of a draughtsman, whom they, through 
ignorance, generally class as a clerk. Only recently rf ave been 
surprised to find the muddling state of affairs which has been 
in existence for years past of a department of a public company. 
Here, again, it is due to an incompetent managing staff. The 
departments get many, the staffs grow large, and then, if things 
are not based on a proper scale, the position of a draughtsman 
becomes that of the ordinary workman or clerk. The heads, 
otherwise termed chiefs of the departments, have so many 
outside matters to attend to, that everything gets placed 
under a sub, who is generally so placed that he becomes quite 
nervous as to approaching the chief on any subject. The 
draughtsman cannot approach the chief without. the sub, and 
so any improvement is at a standstill. This is generally followed 
by systems, officialdom, and everything issued in the form of a 
printed circular. Such rules and regulations are placed under 
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DISPOSAL PLANT 


needed to keep pace with the growth of the institution or; the heads for officers, workmen or clerks, but when a draughts- 


village. The largest installation at present is that at the 


State Tuberculosis Hospital, in Texas, where the tank | 


consists of sixty pipes or sections. 

From the end of the septic tank a 4in. pipe leads to a 
filter. This is similar to the tank pipes, but is set on end, 
and clused with vitrified clay covers at top and bottom. 
This is filled to the flow line with sand and gravel, or with 
charcoal. The effluent pipe is turned down vertically, 
and extends nearly to the bottom of the filter. The liquid 
rises through the filtering medium and escapes at an outlet 
opposite to the pipe from the septic tank. 

One filter section is sufficient for three or four tank 
sections. The filter is used only when the effluent is to 
be discharged into a stream or pond. In many cases, 


however, the effluent is utilised in a sub-irrigation or farm | 


drainage system, laid out with 4in. tile. 
the filter is omitted, and the effluent pipe from the septic 
tank is connected directly to the head of the tiling. The 
special sections for these tanks and filters are made by the 
Dickey Clay Company, of Kansas City. 








BRITISH-GROWN COTTON. 


THE annual meeting of the British Cotton Growing 
Association was held in Manchester last week. Mr. J. 
Arthur Hutton, who presided, regretted that the Govern- 
ment had deemed it expedient to reduce the grant to the 
Association’s work for the present, from £10,000 to £1000 
per annum. In the report, attention was drawn to the 
growing consumption of cotton in the United States. 
In the last five years American consumption had increased 
from four million to seven million bales, and not only had 
the consumption increased, but the Americans had largely 
increased the percentage of the crops which they them- 
selves used. In 1911 this consumption amounted to 
only 35 per cent., while in 1916 it was 58 per cent. If this 


In such cases | 


} 


increase went on at the same rate it was a bad look-out | 
for Lancashire, as there would not be enough cotton to | 
go round, and many Lancashire mills would have to run | 


short time or perhaps stop altogether. In 1914 the cotton 
grown under the auspices of the Association amounted to 
82,000 bales, as compared with 43,000 in 1910, and up to 
that date they were progressing. In 1915 they had a re- 


duction to 75,000 bales, which was due simply and solely | 


to the war. The Chairman said as to Uganda that this 


was one of their most important centres, and the cotton | 


produced had fallen from 42,000 bales in 1914 to 25,000 
bales in 1915 and 12,000 bales this year. In Nyassaland 
they had in 1915, 9000 bales, compared with 8000 in 1914, 


and there was a further increase this season, while the | 


prospects for next season were distinctly good. The 


new railway was completed and working, and a further | : 
| Telegraph dated July 18th, 1916—the actual new penny will 


extension was contemplated. They could look forward | 


to Nyassaland producing a substantial amount of cotton. 


They had been simply smothered with cotton in Northern | 
Nigeria, amounting this year to about 12,000 bales, and in | 


Lagos to about 10,000 bales. The previous maximum 
had been 16,000 bales. With regard to the Sudan, 
Mr. Hutton recalled the fact that in 1915 the yield was 
24,000 bales, which was the biggest crop yet grown in that 


man is mentioned no one seems to know whether either or what 
applies to him, and so, on the one hand, he is classified as a 
workman, and on the other as a clerk. A good deal of the 
difficulties concerning draughtsmen, such as position, salary, 
holidays, &c., is entirely due to tetal ignorance. Of course, the 
importance of a draughtsman is naturally more to the front in 
an engineering business than in .an engineering department of 
a public body or company. The reasons are obvious. In 
practically all cases that have come before the writer’s notice 
the trcubles have been due to sheer ignorance on the part of 
those responsible for the administration of the staff. 
C. ALFRED LONGLEY. 
London, 8.E., August 2nd. 


STRESSES ON SHEET-PILING. 


Srr,—Would some reader kindly oblige with the following 
information :—Sheet piling is driven with the idea of retaining 
arth of height H with angle of reposo of, say, 30 deg. Let the 
width of pile be 12in. and the weight of earth = w lbs. per cubic 
foot. What is the maximum bending moment on the pile and 


(Surcharge =Wibs/ Ft? 
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how far is it from the ground ? If it be required to anchor back 
the top of the piling, what would be the pull on the anchor bolt 
and what length would it have to be? Should it be placed 
beyond the angle of repose, and what governs the size of the 
anchor block? I desire formule for arriving at the correct 
results, assuming Rankine’s Theory of Earth Pressure. What 
is happening to the pile at B? 


July 27th. X. Y. Z. (Lieut. R.E.). 


THE REPORT OF THE DECIMAL ASSOCIATION. 


Sir,—Referring to the report cf the Decimal Association for 
1915, I would point out that we possess at present a concealed 
metre of 39.6in. and “ metric ’’ ton—based in strict relationship 
on this metre—which we divide decimally into sacks, and also 
into 2240 Ib. We are asked to substitute a diminished metre of 
39.37in. and a metric tonne of 2204.62 lb. We are also asked 
to decimalise the pound sterling, when—see Mr. Harold Cox’s 
article, ‘‘Steps Towards the Metric System,” in the Daily 


become the 5-mil piece, ten to a shilling. No trader would 
accept the 4-mil piece—12} to a shilling—as the equivalent of an 
existing penny, and 12} is too awkward a figure to last long in 
any case. The penny, the popular coin, is therefore to be 
inflated. I leave your readers to imagine for themselves what 


| the effect on prices, &c., must be “‘ for all time.” 


country. This year, however, climatic conditions had been | 
unfavourable, and although there had been no reduction 


in the acreage, there had been a considerable reduction 


in the crop. In the Sudan there could be no large deve- | 
lopment until the irrigation works in the Gezira plain | 


were carried out. 








E. A. W. Putures, M. Inst. C.E. 
Hove, August Ist. 


PROJECTILE FOR SMOOTH-BORE ORDNANCE. 


Srr,—Replying further to Mr.:C. F. Dendy Marshall’s letter 
with reference to his form of shell, the size of the shells that were 
made, fired, and supplied for the last eighteen months were 5in., 


| and, further, 3-pdr. shells have been experimented with also. 
If Mr. Dendy Marshall did not intend compressed air to be 
used as a propellant, why did he suggest it in his letter, as this 
| was the only form of gun that I can speak of with any authority ? 
Ramsgate, July 31st, 


Cuas. T. CRowDEN, 





SOCIETY OF ENGINEERS. 


VISIT TO WORKS. 


ReceNtLyY Messrs. Johnson and Phillips were able to show a 
party of members of the Society of Engineers a portion of their 
works at Charlton, iricluding a large plant for the manufacture 
of telephone cables capable of dealing with cables up to 1000 
pairs of small wires for local lines, and also “ trunk ” cables 
consisting of fewer but heavier wires. One shop contained a 
large number of multiple-headed machines for covering the 
single wires with one or two layers of paper put on longitudinally 
or spirally, and forming a more or less loose tube of paper ; also 
a number of special high-speed twinning machines, which are 
used to twist two of the covered conductors together, forming 
the “twin,” which is wound on to a larger bobbin. These 
bobbins are taken to the “ laying-up”’ hines in ther shop. 
Several of the “ iaying-up ” machines are arranged for laying-up 
seven-pair telephone cables, of which large quantities are made. 
Other larger hi isting of three or four sections, each 
carrying different numbers of bobbins, are designed to “ lay-up ” 
the twinned conductors into cables, each layer of conductors 
being stranded in opposite directions. These machines will deal 
with cables up to 150 pairs. If the cable has to be made up with 
a larger ouear of pairs, it then goes to a still larger machine 
having four or five sections, the largest of which carries 70 
standard bobbins, or, if n , 100 or more narrower bobbins. 
The cable can be built up in this machine with several more 
layers of conductors put on in opposite directions, until it 
reaches a total of 800 to 1000 pairs, according to requirements. 
The cable so made is coiled on to steel drums, which are then 
placed in large steam-heated hermetically-sealed chambers to 
dry the paper covering, the moisture being carried off by means 
of an air pump, which causes a more or less perfect vacuum in the 
chamber. n the cable is thoroughly dried it is taken to the 
lead-covering press and coated with lead. The cable so covered 
is coiled on to drums and tested under water—with the ends of 
the pipe and cable projecting---to see that the pipe is quite sound 
and watertight. In the same department there were a number 
of stranding machines of various sizes for dealing with copper 
strands composed of different sizes and numbers of wires as used 
for cables for power t issi lighting, also a number of 
paper-insulating machines for covering these strands with 
varying numbers of layers of paper, ding to the thickness of 
insulation required. From these machines the cable is coiled 
into steam-heated hermetically-sealed pans, all moisture being 
evaporated and drawn off by means of an air pump. A resinous 
compound is admitted into the pan while it is still under vacuum, 
and the dried paper readily takes up the compound and in a 
short time becomes thoroughly saturated. When this condition 
is reached the vacuum is broken, the pan opened and the cable 
is passed through the lead-covering press, as before described in 
connection with the telephone cahles. After lead-covering the 
power and lighting cables are usually armoured with steel wires 
or steel tapes and 5 siggy g with preservative tapes or jute 
yarns and compounds. In the rubber cable department were 
seen wires and cables of various sizes being covered with pure 
and compounded rubbers, afterwards vulcanised and protected 
by tapes, braiding, &c. 























FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS . 
for August, 1916, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Headquarters and Range.—The Headquarters will be closed 
during August, except on Tuesday evenings, and the Range will 
be open only on Thursday evenings, On these evenings the 
Sergeant-Major will take charge and be responsible for the main- 
tenance of order and discipline. Recruits are urged to take 
advantage of this ment for drilling and shooting. 

Instruction Classes.—Instruction Classes at 46, Regency -street, 
will be held as usual for Platoons Nos. 9 and 10. : 

Camp.—The camp at Otford will be available until August 
3lst. Members wishing to attend should enter their names at 
Headquarters on the sheet provided for the purpose. The cost 
will be about 3s. per day. Members should provide themselves 
with two blankets, knife, fork, spoon, cup, plate and a spare 
pair of boots. 

Entrenching.—As many bers as possible should endeavour 
to attend the Sunday Entr ing Parades, in order that the 
work to be done may be com leted as expeditiously as possible. 
Parade in uniform, as usual, at Victoria (South-Eastern anil 
Chatham Railway) Booking Office, 8.45 a.m. Members are 
reminded that this work is of national importance, and therefore 
all who are able to put in Saturdays and occasional week-day~ 
are urged to do so. They are reminded that they can obtain 
railway vouchers from the booking clerk by showing their cap 


badges. 
By order, : 
Macreop YEARSLEY, 
Adjutant. 











July 2ist, 1916. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, AUGUST 5ru. 


Tue NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANT- 
cat Encineers.—In the Wood Memorial Hall, Newcastle-upon- 
Tyne. The following papers will be open for discussion :— 
‘*“Modern American Coal Mining Methods, with some Com- 

risons,”’ by Mr. Samuel Dean ; “ The Hirsch Portable Electric 

mp,” by Mr. Hiram H. Hirsch; “ The Logic of Trams,” by 
Mr. John Gibson ; ‘ The Infl of Incombustible Subst 3 
on Coal Dust Explosions,” by Mr. A. S. Blatchford. The follow- 
ing paper will be read or taken as read :—“‘ Notes on the Seventh 
Report of the Explosions in Mines Committee,” by Mr. James 


Ashworth. At 2 p.m. 














ENGINEERING STANDARDS COMMITTEE.—At a special meeting 
of the Main Committee—Sir John Wolfe Barry, K.C.B., chair- 
man-—held on July 27th last, Mr. Charles le Maistre, A.M. Inst. 
C.E., M. Inst. E.E., who has been in charge of the work of the 
Electrical Section since 1903, was appointed Secretary to the 
Committee in succession to the late Leslie S. Robertson, M. Inst. 
C.E., who was lost with Lord Kitchener in the disaster to H.M.S. 
Hampshire whilst on an important Government mission. 


Bririsn Prisoners or War.—The recent revelations respect - 
ing the condition and needs—physical and mental—of some 
of the British prisoners of war interned abroad, coupled with the 
recently imposed restrictions on the transmission by private 
individuals of any printed matter to enemy or neutral countries, 
makes it more important than ever that friends and correspon- 
dents of our interned men, when writing to them, should acquaint 
them with the exisgence of an Educational Book Scheme unde? 
which they can get their wants supplied. Under this scheme 
any such prisoner can obtain, free of charge and carriage paid, 
good books of an educational character—not fiction or light 
literature—on almost any subject for reading or private study 
during his internment by icating—either directly or 
through a correspondent—with Mr. A. T. Davies, of the Board of 
Education, Whitehall, London, 8.W. Prisoners are invited to 
state as precisely as possible on a form—which can be had gratis 
on application—what kind of books they desire. Offers of 
suitable books will be gladly received by. Mr. Davies, but 
they. should be accompanied by a submission of the list of books 
proposed to be contributed. 
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RAILWAY MATTERS. 





Tue death took place on Sunday, July 30th, of Sir 
William Bisset, the chairman of the Bombay, Baroda and 
Central India, and of the Madras and Southern Mahratta 
Railways. 

Tue Board of Trade has released Sir Guy Granet, the 
general manager of the Midland Railway, from the position 
of Controller of the Department of Import Restrictions, 
which he has temporarily filled for three months. 


In the Lendon Gazette of Friday, the 28th ult., it was 
stated that Mr. Henry Worth Thornton, the general 
manager of the Great Eastern Railway, had been made 
Hon. Lieut.-Colonel, Engineer and Railway Staff Corps. 


AccorpInG to Mr. Frederic M. Halsey’s “‘ Railway 
Expansion in Latin America,” published by the Moody 
Magazine and Book Company, 33, Nassau-street, New 
York, the first railway in operation in the Argentine 
Republic was a little six-mile railway from Buenos Aires 
to a suburb known as Flores. ‘This was opened in 1857, 
and the rolling stock used was some locomotives and cars 
captured by the British during the siege of Sebastopol in 
the Crimea. The gauge of these was 5ft. 6in., and this 
was the origin of the adoption of the 5ft. 6in. gauge by the 
Argentine railways, 


DurinG the last ten days the interim dividends of the 
following railway companies have been announced :— 
Alexandra Docks, Barry, Great Central, Lancashire and 
Yor shire, London, Brighton and South Coast, London and 
North-West2rn, London and South-Western, Maryport and 
Carlisle, North London, and Port Talbot. These are all 
at the same rate as for the first half of the year 1915. The 
Cork and Macroom pays 3 per cent., as against nil, the 
Dublin and South-Eastern and the Great Northern of 
Ircland pay the same as a year ago, and the Great Southern 
and Western 4 per cent. as against 4} per cent. 


’ Tue Federal Minister for Home Affairs is making 
preparations for the provision of the requisite rolling 
stock required for the Australian East-West trans- 
continental railway when it is opened next year. His 
intention was that the coaches should be wholly of steel, 
“and a deputation was sent to the United States to study 
the subject. In deference to the wishes of manufacturers’ 
in Australia, the idea of going to the United States was 
abandoned, and tenders are shortly to be asked for 20 cars 
with steel underframes. The bodies are to be of wood, 
as the Minister recognises that the material for all-steel 
bodies could not be obtained in Australia. 


Ar the annual meeting of the East Indian Railway 
Company on the 26th ult., the chairman said that since 
1860 the company had owned collieries at Serampore and 
Kurhurbaree. In 1914 an area of some 1000 acres in the 
Bokaro coalfield was purchased jointly by the East Indian 
and Bengal-Nagpur Companies from the Rajah of Padma. 
Sixty-three thousand tons were raised during the last half- 
year, and it was hoped shortly to install by-product coke 
ovens, as they had been so successful at the Serampore 
collieries. The Bokaro field was linked up with the 
Bongal-Nagpur and East Indian Railways by a line about 
12 miles long constructed jointly by the two companies. 


THE annual report, for the year ended December 31st, 
1915, of the South African Railways is a very satisfactory 
document, as the earnings are shown to have been almost 
as great as were those in the pre-war year of 1913, whilst 
the expenditure was lower and the net receipts higher. 
When compared with those of 1914, the results are seen 
to be still better. Passenger train mileage in 1915 was 
5.04 per cent. less than in 1914, but the receipts increased 
by 8.36 per cent. Goods receipts rose by 4.73 per cent., 
mainly owing to military traffic, but coal fell 3.62 per cent. 
as a result of the effect of the war upon the bunkering and 
export trade. Sir William Hoy, the general manager, 
says that in view of the restrictions upon commerce, 
imposed by increased ocean freights and a shortage of 
tonnage, the revenue figures are satisfactory and may be 
regarded as affording an indication of the recuperative 
capacity of South African trade. 


THe London Electric Railways Company has given 
notice that it has applied to the Board of Trade, under 
the Special Acts (Extension of Time) Act of 1915, for an 
order to extend for twelve months certain powers for 
the purchase of land, and others for the construction of 
works in connection with the Edgware and Hampstead 
Railway that will expire during the coming autumn. The 
Midland Company has given a similar notice as to the 
powers for the electrification of the London, Tilbury and 
Southend Railway. The South-Eastern and Chatham 
Managing Committee also gives notice of its intention to 
ask the Board of Trade for an order to extend the time for 
the compulsory purchase of lands required for, and for the 
construction of Widenings Nos. 1 and 2 of its Act of 1900. 
On reference to the plan reproduced on page 8 of THE 
ENGINEER of July 7th, it will be seen that Widening No. 1 
of the Act of 1900 was for the widening on the down 
stream side of Charing Cross Bridge. Presumably 
Widening No. 2 is for the approaches on the Surrey side. 


AN award was, on the 24th ult., given by the Railway 
and Canal Commission, sitting as arbitrators, in the case 
of Littleton Collieries, Limited, v. the London and North- 
Western Railway Company. Section 5 of the Rates and 
Charges Order Confirmation Act, 1891, of the railway 
company said “‘ The Company may charge for the services 
hereunder mentioned, or any of them . . . a reasonable 
sum, by way of addition to the tonnage rate... . 
(1) Services rendered by the Company at or in connection 
with sidings not belonging to the Company :..” The 
service for which the additional sum was being made 
was the sorting of loaded coal wagons into station order. 
Sir James Woodhouse in his judgement—which was 
concurred in by Mr. Justice Lush and Mr. Gathorne 
Hardy—said that if the applicants wished to avoid this 
extra charge the trucks should be tendered to the 
defendants already sorted in order of route. With regard 
to the quantum of the charge, after carefully examining 
the figures, he thought 1d. per ton’ was too much, but that 
#1. nem ton would be fair remuneration for all the services 
rendered. ; 
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THE amount of hydraulic power available in Japan is 
estimated by the Hydraulic Power Investigation Bureau 
at 2,295,223 horse-power. 

THE production of manganese ore in the United States 
last year amounted to 9651 long tons, the largest since 
1901, and more than three times the production of 1914, 
which amounted to 2635 tons. The States which produced 
the greatest amounts are Georgia, California, Virginia, 
and Arkansas. The imports of manganese ore for 1915 
were 313,985 tons, compared with 283,294 tons in 1914. 
Some 85 per cent. of this was imported from Brazil. 


THE finest grade of hard rubber, such as is fotind in a 
good comb or fountain pen, may contain 75 per cent. 
rubber and 25 per cent. sulphur, and may have been 
vulcanised ten hours. The specific gravity of pure hard 
rubber ranges from 1.12 to 1.25. The tensile strength 
in the finest and purest grades may be over three tons 
and the dielectric strength is specified by the United States 
Navy for sheets at 10,000 volts per sin. of thickness. 


An illustration and particulars of what is claimed to be 
the largest steel casting ever made for a gyrostatic stabi- 
liser are given in a recent issue of the Iron Age. Two of 
these appliances are being used in the United States Navy 
Transport No, 1, now nearing completion in Philadelphia 
Navy Yard. The casting weighs about 25 tons as it 
leaves the foundry. It is 10ft. in diameter and 27in. 
thick on its face. Revolving as it will at a very high 
speed—1150 revolutions per minute—uniformity of section 
on and absolute soundness are very important essentials. 


THE export value of German coal-tar colours throughout 
the world amounted-in 1913 to £11,349,000. The home 
consumption is estimated at £2,000,000, so that the total 
yearly output almost equalled the capital said to be 
invested in this industry, namely £13,500,000. With 
regard to the supposed dependency of Germany on foreign 
countries for many .of the important raw materials “used 
in this branch of manufacture—that this is a fallacy is 
proved by the exports of benzole and toluol, which, 
before the war, amounted to six times that of the imports. 
The only important raw product of which the German 
imports exceeded the exports is anthracene. 


THE largest high-head water power plant in the United 
States and Canada is that of the Pacific Power and Light 
Corporation at Big Creek, Cal. In the two plants now 
operated in connection with the 240-mile transmission 
to Los Angeles, the average head is about 2000ft., the 
larger head being 2150ft. The water-wheels are rated at 
23,000 horse-power each, and the storage capacity of the 
main reservoir, Lake Huntington, is 120,000 kilowatts 
continuously for eight months. The largest producer of 
hydro-electric power is the Ontario Power Company, 
Niagara Falls, Ont., which develops 180,000. horse-power 
in 14 horizontal units at capacity load factor. The 
Keokuk (Iowa) plant of the Mississippi River Power 
Company is the largest low-head development, having 
a total rating of 150,000 horse-power at 32ft. According 
to the Electrician, the most powerful turbines are machines 
of 25,000 horse-power rating under 160ft. head, in the 
Long Lake development of the Washington Water Power 
Company, near Spokane. 

In a recent issue of the American Machinist, there is an 
article on the effect of peace on the demand for American 
machine tools, in which the writer estimates that at the 
conclusion of the war the value of machine tools which 
will be supplied to the belligerents will be about £4,500,000. 
The article states that before the war Germany bought 
from America annually about £400,000 worth of tools, but 
it is confidently anticipated that after the war the sales of 
American tools to this country will be “‘ very heavy.” It 
is also contended that Austria will have to turn to America 
for her new tools, as her ally will be unable to supply her 
requirements. As regards Great Britain, it is considered 
probable that this country may import less than in the 
past until the recent large supplies have been assimilated 
by industry under peace conditions. America is looking 
to France and Belgium for a large amount of trade in this 
connection, while the writer considers that the £274,000 
worth of tools imported into Russia in the year before the 
war will easily be doubled. 


An important paper on the coal resources of the United 
Kingdom was read at the South Wales Institute of 
Engineers, Cardiff, a few days ago, by Mr. Arnold Lupton, 
M. Inst. C.E. Mr. Lupton said he calculated that there 
were 35,690,000,000 tons of coal in reserve in the South 
Wales coalfield, and with an output of, say, 60,000,000 
tons a year, that would last 595 years. But the maximum 
output, whatever it proved to be, would not be main- 
tained till the end, it would gradually decline. Men 
would be working coal in South Wales 5000 years hence. 
In 1913 the amount of coal raised in the United Kingdom 
was 287,000,000 tons. Having regard to the character 
of the new collieries recently established and about to be 
established in parts of Great Britain, there was every 
reason to suppose that the next decade would show a 
great increase in coal production. It was therefore highly 
probable that the annual tonnage raised in this country 
would continue to increase until it had reached the figure 
of 350,000,000 tons or even 400,000,000 tons a year. 

An extract from the Statistical Report of Electric 
Undertakings in Japan, published by the Department of 
Communications, Tokyo, was given in a recent issue of 
the Electrician. From this it appears that there are in 
Japan 1940 plants, 1366 of them being isolated. There 
are 390 electricity supply undertakings and 24 electric 
traction undertakings. Forty-seven concerns supply 
both light and power for traction. Of the plants men- 
tioned there are 695 driven by water and 457 by gas, the 
remainder being steam plants. The plants in question 
work at various voltages, 1297 being below 600 volts 
continuous-current system, 578 at pressures below 3500 
volts, and the remaining 125 at still higher pressures. 
In 1903 the total horse-power was 4107, whereas in 1914 
it was 148,702. The rate of increase of horse-power in 
1913 was 56 per cent. per annum, and in 1914 45 per 
cent. It is evident from the tables that Japan is going 
ahead in the electrical direction, the length of electric 
lines having increased from 1655 miles in 1903 to 22,670 
in 1914, Cate 
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THERE is nothing new in the idea of working a coal mine 
more than once. In South Staffordshire, for instance, 
mines have been worked and closed, re-opened and worked 
three times over. 


Ir is reported that the Chinese Government is about to 
establish a factory for the manufacture of aeroplanes. 
The services of two American and two German engineers 
are said to have been engaged for the factory, which is to 
be situated in Honan. 


Durine the season 1915 there arrived in the port of 
Montreal 815 sea-going vessels, with a tonnage of 2,261,374 
tons. In view of the conditions prevailing as regards 
maritime commerce such an amount of shipping must be 
considered very satisfactory, says Marine Engineering, 
of Canada, as, despite the requisition and retention by the 
British Admiralty of large portions of fleets regularly 
plying to this seaport, the tonnage mentioned is but 18 per 
cent. less than in 1914, when it was 2,755,518, while 
the number of vessels dropped 101 from 916, or about 
11 per cent. 

AccorpING to The Times Toronto correspondent, a 
disconcerting situation has developed at Niagara Falls. 
The Provincial Hydro-electric Commission, which supplies 
power to Toronto, Hamilton, London, and many other 
municipalities throughout the province is unable under 
its contract with the Canadian Power Company to secure 
sufficient energy to maintain the service. As a result the 
Ontario Government has asked the Dominion Government 
to prohibit the export of power to the United States. 
If the request be granted many American industries will 
be seriously affected by the stoppage of the supply of 
energy from Niagara. 

THE communicating link between the Fulham and 
Battersea power-houses has been laid and is in operation, 
says Electrical Engineering. he Hemmersmith Council 
has again entered into negotiations with the Battersea 
and Fulham Councils with the object, if possible, of 
agreeing to the conditions upon which the three authorities 
should carry out the linking-up scheme approved in 1915, 
but abandoned on account of Treasury restrictions as to 
capital expenditure. The proposal, of course, has been 
revived by the Board of Trade’s recent letter on the subject 
of linking-up electricity works throughout the country, 
wherever it is possible. 

A CENTRAL association has been formed in France to 
facilitate the resumption of industrial activity in the dis- 
tricts at present in the hands of the enemy, when the latter 
have beeen expelled. It will devote itself to ‘the re- 
establishment of plant and stccks, and of labour, to hasten- 
ing payment for goods requisitioned and indemnities due 
to industrial concerns, and to facilitating the raising of 
loans to enable manufacturing operations to be resumed 
as quickly as possible. According to La Révue Elec- 
trique, the association embraces all kinds of industries, 
and will co-operate with other trade groups and associa- 
tions to prevent waste of effort. 


Ir is officially announced from Ottawa that the Second 
and Third Canadian Divisions will adopt the Lee-Enfield 
in place of the Ross rifle. Canada, states that the Ross 
has proved itself at Bisley to be the equal for fine shooting 
of any service rifle iri the world. For target work it has 
acknowledged excellence; but the very adjuncts and 
niceties which make it an arm of such excelling accuracy 
make it a difficult weapon to keep clean on active 
service. The Lee-Enfield being shorter is handier in 
the trenches, where every inch counts, and is less difficult 
to clean when muddy, and is therefore found to he a more 
efficient weapon for this particularly trying form of 
warfare. 

Accorp1n¢ to an extract from the local Press, forwarded 
to the-Board of Trade by H.M. Trade Commissioner in 
New Zealand (Mr. R. W. Dalton), a recent report by 
engineers recommends the- proposed extension of the 
Dunedin water supply by bringing the Lee Stream water 
pletion of the partially driven tunnel at the Lee Stream. 
By means of this tunnel and of a line of pipes the water 
of the Lee Stream is to be conveyed to the southern 
reservoir above the Kaikorai Valley. The estimated total 
cost of this scheme is £128,738, of which £18,956 is allotted 
to the boring of the tunnel ; £2750 to the intake weir, &c. ; 
£5000 to lining of tunnel; £94,932 for steel pipes; and 
£2000 for a bridge over the Taieri River. 


At the Topeka shops of the Atchison, Topeka and Santa 
Fé Railway Company, the tools for the lathes and planing 
machines are made by welding high-speed steel to carbon 
steel by the oxy-acetylene process. Tire steel is ordinarily 
used for the body of the tool, and the high-speed steel is 
welded on for the cutting edges. Before the weld is made 
the scale is removed from the tire steel forming the shank 
to give a clean surface, and the same is done for the high- 
speed steel tips. The latter are then heated to 1800 to 2000 
deg. Fah. and are faced with Norway iron where they 
come in contact with the shank. The shank and the tips 
are forged to approximately the proper dimensicns before 
the weld is made. This work is done in the blacksmiths’ 
shop, but an expert welder is employed for uniting the 
two pieces. After the weld has been made the tools are 
ground to the proper shape by a tool grinder. 


THE company which supplies electrical energy in Paris 
is passing through a somewhat strenuous time. With 
working expenses increasing very rapidly, the lighting 
load diminishing, and the power load augmented to one 
half the total output, the revenue has decreascd. The 
company uses some 200,000 tons of coal per vear, and this, 
before the war, cost less than 20s. per ton; last year it 
cost nearly 35s. per ton, while for recent contracts the price 
has gone up to about 96s. per ton, which will mean an 
increase in the company’s coal bill alone of some £400,000. 
On this account the ecmpany is asking the City Council 
for compensation in conformity with a recent decision 
of the Council of State in a recent case. As, however, the 
company was still able to make a net profit of £209,000 
in 1915, and pay a dividend of 4 per cent. on the ordinary 
share capital, the grounds for compensation seem some- 
what remote. The Paris Gas Company during the same 
year incurred a loss of £800,000. : 
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Two Years of War. 


To-payY is the second anniversary of our entrance 
on the theatre of war. During the last twenty-four 
months the whole world has been passing through 


‘}such a period of stress as has never before been 


experienced. It may perhaps be useful to glance 
at the way in which we have met the cataclysm and 
how we have borne ourselves in the world-wide 
struggle. In Adgust, 1914, our Navy, though by no 
means as strong as it would have been but for years 
of wilful opposition to its growth, was yet 
strong and well equipped. Our Army, such as 
it was, was ready to the last button to take the 
field, and in a surprisingly short time an Expe- 
ditionary Force, which under other circumstances 
would have been considered large, was dispatched 
complete in every detail to France and Bel- 
gium. The whole world knows the wonderful 
part played by that comparatively puny force—that 
“* contemptible little Army ”—in the general scheme 
of operations of the Allies. Had we but had to keep 
that Army up to strength, or at the most to increase 
it slightly, the history of the past two years would 
have been very different to what it has been. But 
it was realised from the very first that more—very 
much more—would have to be done. It was impos- 
sible to meet millions of men with tens of thousands ; 
or thousands of guns with hundreds. So the new 
armies were called into existence and the problem 
arose of how properly to equip them with accoutre- 
ments and war material in the shortest space of time. 
Exactly in what manner that problem has been 
solved we are not at liberty to speak, but we venture 
to predict that when the time comes for all to be 
told the disclosures will be astounding in their 
magnitude. For the first year and more of the 
war we were unquestionably outclassed by the enemy 
in every respect—in numbers of men, in quantity 
and quality of artillery and machine guns, and in 
supplies of munitions of every description. That 
we were not overwhelmed at the outset and at several 
later periods is due solely to the magnificence of the 
human material which we were enabled to put into 
the field. Even the partially trained Territorial 
troops which were hurried across the Channel to 
fill the gaps made in the original Expeditionary Force 
early proved themselves to be possessed of sterling 
military qualities and to be at least equal, and in 
many cases much more than equal, man for man, to 
the foes they had to face. Of the new armies and 
of the troops which have flocked to aid the Mother 
Country from overseas Dominions and Dependencies 
it would be impossible to speak too highly; nor 
is this the place in which to do it. Yet, while 
we yield to no one in our admiration for the valour, 
the heroism and the self-sacrifices of all our troops of 
whatever origin who have been engaged in the great 
struggle, we have to admit that all of these magnificent 
attributes would have been displayed in vain had it 
not been that each month has seen increasing volumes 
of munitions of war made available for service. We 
have had to supply guns, ammunition and every sort 
and kind of war paraphernalia not only to our own 
rapidly increasing armies but to our Allies as well. 
And so we enter upon the third year of the war, 
and the question naturally arises, how do we stand 
as compared with our position two years ago? The 
answer is that we and our Allies are immeasurably 
better off than we were either at the beginning of 
August, 1914, or at any time since the war began. 
It is true that there have been numerous vicissitudes : 
the overrunning of Poland, Serbia, and Montenegro ; 
the failure of the enterprise on the Gallipoli Peninsula 
and the surrender of the garrison of Kut. But what is 
there to counterbalance these set-backs ? Germany 
has lost all save one of her colonies.. The last is 
being wrested from her by slow and sure degrees, 
Belgium and Portugal assisting in the process. 
Russia is making giant strides, not only in Armenia, 





out of which all Turks are now said to have been 
cleared, but on her western front as well, on which 
during the present offensive she has taken, according 
to all accounts, some 350,000 prisoners in addition 
to valuable war materials and stores. France has 
withstood well-nigh six months’ continuous assault 
before Verdun with a bravery and stubbornness 
which have evoked the admiration of all and has 
defied the weighty onset of the heaviest artillery 
which the enemy could bring against her. Moreover, 
she has made good progress on the Somme, and side 
by side with her we, too, have pressed forward. 
Throughout. the remainder of the line the enemy, 
where he has not been driven back, has been held 
firmly in check, and will be so held until the time is 
ripe to dislodge him. Italy, gallantly recovering 
from a fierce attack, is once more driving the Austrians 
backwards. The Serbian army, refreshed and 
rehabilitated, is again at grips with Bulgaria. The 
greatest sea fight of history has been fought, with the 
result that though we lost some ships, the Germans 
lost more and had to fly back to their bases under 
cover of darkness in order to avoid complete annihila- 
tion. The. “ victory” which was acclaimed with 
joy throughout the Central Empires was, as a fact, 
a defeat; which only the failure of the light saved 
from being an overwhelming disaster, and which 
rendered Germany even less powerful as a naval 
force than she was before. We still hold the seas, 
and the iron grip of the blockade becomes tighter 
and tighter. It is more and more difficult for our 
adversaries to obtain the wherewithal to make their 
munitions and to feed their peoples. Finally, the 
losses they have sustained are so colossal that the 
task of reinforcing their depleted fighting lines is 
giving them the greatest anxiety. 

In discussing the condition of affairs this time last 
year on the completion of twelve months’ fighting, 
we said that we could look back without shame on 
what we had done during that year. We can now 
look back with pride on what has been done since then. 
It took the masses of our people some time to realise 
the magnitude of the undertaking on which by no 
wish of our own we had been forced to embark. But 
when once they were awakened to the gravity of the 
situation all ranks united in a concerted effort, the 
strenuousness of which has never been relaxed. It 
was seen that in order to win the fight we must have 
more men and more war material than were possessed 
by the enemy, and with that object in view the whole 
nation set towork. A vast army enlisted voluntarily. 
The power to enrol more men was obtained by a modi- 
fied form of conscription. But mere numbers, however 
great, could not win any combat. The fighting men 
must have the wherewithal to fight. It is true that 
the early history of the war showed that steadfast 
men could and did withstand the most deadly battering 
with heavy guns and high explosives; but they did 
it at a lamentable cost, and to advance was out of the 
question. Now all is changed. We and our Allies, 
to judge simply by results, are as well provided with 
guns and munitions as our enemies, if, indeed, we 
do not possess them in greater numbers. Moreover, 
our supplies go on increasing from day to day, and 
will continue to do so as more and more new factories 
and extensions of existing factories come into opera- 
tion. Verily the country owes a deep depth of grati- 
tude to its workers. It is not too much to say 
that there is hardly an engineering establishment 
throughout the realm which is not helping in 
some way or other to increase the output of war 
material. The whole order of things has been 
changed. Men who a couple of years ago found it 
hard to kill time have fought magnificently and 
shed their blood voluntarily for their country. 
Gently nurtured women have engaged in the manipu- 
lation of heavy machinery and in working under the 
exacting conditions of factory operations. Truly 
we are an altered nation. Nor do we stand alone ! 
Of all our ‘Allies the same tale is true, and all 
are united by a grim determination to conquer ; all 
are vastly better prepared at all points than they have 
ever been, and though it may not yet be fully in sight, 
there is now not the smallest doubt that, in the end, 
victory must be ours. 


Propeller Immepsion and Efficiency. 


Ir is not uncommon to hear the opinion expressed 
that a screw propeller attains higher efficiency when 
deeply immersed than when it operates near the 
surface, and for this reason it is sometimes suggested 
that submarines may attain better results when 
submerged than when running on the surface. In 
many vessels the idea has caused a greater vertical 
inclination to be given to propeller shafts than is 
desirable from other points of view. To expect 
increase of efficiency from mere increase of immersion 
is quite erroneous. There is no benefit from immer- 
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sion alone, so long as the speed of slip imparted to 
the water by a propeller is less than the speed of 
flow to the screw, which can be produced by the 
combined pressures due to head of water and atmo- 
sphere, and there is no air drawing; indeed, it was 
pointed out in a paper read before the Institute of 
Marine Engineers in 1905 that analysis of trials of 
a number of destroyers carried out in smooth water 
showed that “the least immersion of the propellers 
gave the best results, both in speed and coal bill.” 
This has also been found to be the case in vessels of 
other types. Taylor says in his book, “ Speed and 
Power of Ships,” “ There is little doubt that, contrary 
to what is generally supposed, a propeller for smooth 
water work is more efficient the closer it is to the 
surface, provided it is not so close that it draws air 
from the surface.” This superiority is explained 
by the fact that a propeller near the surface gets 
more useful reaction from the wake of the ship than 
one more deeply immersed, for frictional, wave and 
stream-line wakes are all strongest near the surface. 
The wake in this region may be looked upon as existing 
not only in a layer round the hull of the ship but also 
as a shallow stratum spread along the surface, widen- 
ing as it goes aft. For this reason a propeller near the 
surface reaps greater advantage from the wake than 
one more deeply immersed, while at the same time 
there is a decided disadvantage in having shafts 
inclined downwards at the after end to any great 
extent, for it involves placing the shaft webbing at 
such an angle to the direction of advance that there 
is likely to be unnecessary resistance on this account. 
The disadvantage is aggravated at high speeds if 
the ship squats by the stern, as is generally the case. 
There is reason also to think that the propeller itself 
does not work so efficiently when the inclination of 
the centre of shaft to the line of advance is consider- 
able, for the slip angles of the blades vary to a greater 
or less degree, depending on position during rotation 
and degree of inclination of the shaft. There is no 
advantage from immersion to compensate for these 
disadvantages when a vessel is running in smooth 
water, but there is the practical consideration of 
possible racing when in a seaway, which leads many 
designers to give deep submergence to propellers, and 
it is a very important feature to bear in mind, apart 
from the question of efficiency, for the stresses on 
propeller shafting when a revolving propeller is 
alternately plunged into and lifted out of the water 
are very serious. The practice of deep submergence 
is therefore quite justified in many cases, but it is 
probable that the practice has given rise to a prevalent 
opinion that depth of immersion is desirable simply 
for reasons of efficiency. In discussing the effect of 
immersion we must therefore remember that all other 
considerations of efficiency may be subsidiary to 
that of preventing racing in a seaway for any par- 
ticular service, but it is necessary for a proper under- 
standing of the case that we ignore racing for the 
time and examine the conditions for smooth water 
conditions only. 


Propulsive effect of a screw propeller is obtained 
by imparting to a body of water an absolute speed in 
the sternward direction. This is the fundamental 
condition, and it involves the necessity for a continu- 
ous supply of water to the propeller in order that the 
flow of feed may be steadily maintained. There are 
two conditions to consider which may modify speed 
of supply. If the propeller be partly immersed and 
the speed in feet per second imparted to the screw 
race be greater than v 2 q h, where h is the immersion 
in feet of any point on the blade, the effect which is 
known as air drawing is produced, for the water will 
not be able to flow quickly enough to the blades to 
supply their need, there will be direct access of the 
atmosphere to the blades, the pressure due to atmo- 
spheric head will be lost and efficiency very seriously 
impaired. Air drawing must not, however, be con- 
fused with cavitation, which is similar in appearance 
but totally dissimilar in character. Regarding the 
condition of partial immersion of propeller it may be 
remarked that no loss of efficiency is involved when 
part of the propeller is out of the water unless and 
until the speed of slip imparted to the race is greater 
than “29h. There have been cases of ships running 
in smooth-water conditions, such as river and canal 
steamers, where a large diameter of propeller, only 
half immersed, has been deliberately adopted in 
order to act upon a larger column of water than is 
obtainable with a smaller propeller wholly immersed, 
and the results have been satisfactory. The con- 
ditions for a propeller so designed are analogous to 
those of a paddle float, for the speed at which water 
can flow to a float under the influence of gravity 
being v 2 gh as before, it is only at a depth h below 


the water surface which equals ba that the water 
g 


will be able to keep in contact with the back of the float, 





and all parts above this height will be in contact 
with air, the water surface on the forward side of the 
float falls until a position of equilibrium is established. 
The ordinary condition for screw propellers is that 
of total immersion, and where there is no air-drawing 
the speed of flow available is that due to the combined 
pressure of water and atmosphere, being expressed 
by v= v 2g (hk + 32), v being speed in feet per 
second, h the immersion in feet at any point, and 
32 being taken as the equivalent height of water 
column which balances average atmospheric pressure. 
This additional head, although expressed in terms of 
water column, is due really to pressure of an air 
column, which is highly elastic and has little or no 
inertia, so that its effect is probably greater in pro- 
portion than that of an actual corresponding head of 
water. Whether this be so or not, it is evident that 
the head due to atmosphere is the larger part of the 
total head available to produce flow of water to the 
propeller, for the usual immersion is only a few feet. 
Any change of immersion must therefore have a 
relatively small effect upon the limiting pressure 
available. There seens no reason for the opinion 
that increase of immersion will result in increase of 
efficiency within the range of speeds of race, for which 
there is an uninterrupted supply of water to the 
propeller, but it naturally increases this range. 
Although the theoretical limit of speed is v 2g (h + 32), 
it is probable that the feed of solid water to the pro- 
peller becomes seriously impaired at a much lower 
speed. Whatever the actual speed at which the 
flow becomes discontinuous, the phenomenon which 
takes place is that which is known as_ cavitation,” 
and the point of commencing cavitation may be 
affected by immersion, for the speed at which more 
or less vacuous cavities are formed will be slightly 
advanced, but only slightly, for the velocity of flow 
due to atmospheric pressure is common to all immer- 
sions. It will thus be seen that “cavitation” and 
“air drawing” are totally different manifestations 
and are caused by different conditions. 

Water is practically incompressible, and its density 
is not therefore affected by depth. The reaction of 
a propeller at lft. depth is the same as that at 10ft. 
depth, although the pressures are quite different. 
The same principle governs the amount of surface 
friction of a ship’s hull. The friction per unit area 
at the water-line is the same as that at the keel for 
the same distance from the bow. Calculations of 
skin friction depend only on the amount of surface 
and the length of plane, and not at all on depth of 
immersion, although the pressures at the water-line 
and the keel are quite different. The controlling 
factor is incompressibility of water and constancy of 
its density. The distinction between pressure and 
density effects is one which seems to confuse beginners. 
It must therefore be realised that, regarded from the 
point of view of immersion alone, there is no increase 
of efficiency obtainable by increasing immersion. 
On the contrary, the evidence available shows that 
a greater efficiency is obtained near the surface than 
at a greater depth, because of increased hull efficiency, 
but where there are possibilities of air drawing and 
racing from pitching in a seaway it is essential that 
the propellers be deeply placed. If there is reason 
to fear cavitation it may also be desirable to increase 
immersion in order te raise the limiting rate of flow, 
although the possible gain attainable is not large. 
These considerations are, however, apart from the 
suggestion that mere depth of immersion may 
result in higher efficiency, and unless they are factors 
in the design, there is no reason for stiving after a 
deep position for the propellers. 








VENTILATION IN INDIA. 
(By a Corresp bay.) 

THE principal feature of the architecture of India 
is the absence of any sign of systematic ventilation. 
There is no lack of door and window openings, which 
are only effective when there is adequate wind, and 
even then a through passage is necessary to ensure 
perflation. According to prevailing practice three 
rooms frequently intervene between exterior walls 
while communications between them are often closed. 
But this is not all. During the periods of intense 
sunlight carrying heat with it, the window and door 
openings are obstructed by sun-blinds, louvres, 
chicks or lattices, all of which diminish the passage 
for air. The louvre will reduce the area of a window 
opening by 80 per cent. when open and 100 percent. 
when closed. The chick by 50 to 80 and the crossed 
lattice by 75 per cent. The result is a stagnant 
atmosphere within, that is only mitigated by the use 
of a punkha, which causes a circulation of air against 
and past the body of the occupant, without causing 
a renewal of the atmosphere. There is an entire 
absence of any vertical openings by which hot air 
might escape from a house. 

The air within an inhabitated building is heated 
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from two different sources. The direct sun’s ray 
heats the roof and walls, and they, in turn, heat the 
enclosed air by contact and radiation. As this air 
cannot escape for lack of a vertical outlet it becomes 
hotter than the outer air that, although heated by 
contact with the ground, rises, and is thus constantly 
changed. The other source of heat is that coming 
from the bodies of the occupants which, according to 
Box, amounts to 191 heat units per hour. The tem- 
perature of the human blood varies from 98.4 deg. 
Fah. only very slightly between the Tropics and the 
Arctic region, while that of the air may rise very much 
above that figure,as may be seen in the following 
table of shade temperatures :— 


Max. Min, Range. 

deg. deg. deg. 
London .. 87.7 18.4 69.3 
Lucknow -- 114.3 41.0 73.3 
Allahabad . 116.5 40 8 75.7 


Bombay .. ;. 100.2 63.3 .. 46.9 


Sun temperatures are much higher; that in Alla- 
habad has been observed at 163 deg. Fah., for, when 
very dry, air is very easily heated. But the human 
temperature must remain very near 98.4 deg., 
which it does under the influence of rapid evapora- 
tion from the surface of the skin, and if anything 
goes wrong with this process sickness is not long in 
declaring itself. The vapour from the skin in hot 
weather tends to form a damp atmosphere around the 
body which, although lighter than the surrounding 
air, is retarded by the clothing from a free escape, 
and the body, with the exception of the head and 
hands, is enveloped in a damp hot atmosphere that 
is fatal to sustained mental or bodily effort. The wet 
bulb hygrometer is no true gauge of such conditions. 
Ventilation therefore means much more than the 
passing of so many cubic feet of air through any 
chamber, for it is only that part of it that comes in 
contact with the human body that counts. 

Old buildings in the hot plains of India are made 
with thick walls and roofs, and as the sun’s heat 
penetrates them slowly by day and issues slowly at 
night, the interior temperature is a rough mean of 
the twenty-four hours. In the hot hours of the day 
the openings are closed with blinds and large hand 
fans are wielded by servants to cool their employers, 
and the same means are employed in the hot nights. 

At the present time, although European styles of 
building have spread in India, the needs of ventilation 
areignored. Roofs are made to extend to the eaves of 
the verandahs and well below the top of the windows, 
and all the space within the roof is dead air that 
gathers heat from the roof and from the people 
beneath. Even when clerestory openings are pro- 
vided their value on a still, hot day or night, cannot 
be traced, for the difference of temperature within 
and without is too small to produce any useful current 
through a horizontal opening; this may be proved 
by a simple smoke test. 

Architects and builders in India are shy of making 
openings through a roof principally on account of 
the difficulty they find in making watertight joints 
against the monsoon rains. There seem to be very 
few examples of vertical ventilating openings in 
buildings and still fewer published accounts of them. 
Advantage may be taken of the influence of colour 
to accelerate the movement of air through a ventilator. 
An experiment was made in Cawnpore on an unven- 
tilated house with a flat terrace roof by cutting a hole 
22in. square through it and fixing a square tube of 
thin unpainted sheet iron above it. The tempera- 
ture of the air below the roof was 98 deg. Fah., and 
when observations were made at 2.30 p.m. the air 
issued from the pipe with a temperature of 114 deg. 
It had gained 16 deg. in passing through the pipe. 
and was issuing at the rate of 26,853 cubic feet per 
hour under the influence of the sun’s heat alone, 
acting on the black surface of the chimney. Another 
experiment was made in a billiard room that was 
intolerably hot in the evenings owing to the heat of 
the lamps. The room was well provided with doors 
and windows, and, in addition, there were clerestory 
windows with pent roofs, but the smoke test showed 
no movement through them in the evening. It was 
finally decided to cut a hole through the terrace roof 
just above the lamps and to fix a 30in. round iron 
chimney in the opening 8ft. high with a rain cap above 
it. This was the end of the trouble, a strong current 
passing up the chimney ventilated the room in a 
satisfactory manner owing to the heat from the lamp 
and, as in the case of the other experiment, the move- 
ment of air continued with varying rapidity as long 
as any difference existed between the indoor and out- 
door temperatures. Ventilation with the aid of the 
wind is not to be depended on in India. There are 
few places where the wind is strong enough to drive 
a windmill satisfactorily ; even in Bombay the mean 
diurnal velocity, including the monsoon storms, is 
only a little over 12 miles per hour, and at the most 
oppressive hours of day and night in the hot season 
there is generally a dead calm, especially in cities 
where the effect of a light breeze is lost among the 
houses. There the electric fan is rapidly superseding 
the swing punkha, principally on account of the rise 
in the cost of coolie labour, and where there is no 
electric current a small portable hot air engine with 
a fan attached is largely used. It costs even less 
than the electric fan, but none of these devices renew 
the atmosphere of an office or dwelling. 

The ventilation of public buildings in India is just 
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as defective as that of the dwellings. Courts of 
Justice, theatres, public halls, churches, schools and 
colleges have the same fault, and, comparatively 
speaking, the Courts of Justice appear to be the worst. 
The crowds that are always attracted to a court 
and the noise of their talking in the passages renders 
it often necessary to shut the doors, and the result 
within is an atmosphere that recalls that of a show 
of wild animals. The emanations from the body 
are much greater in quantity in the Tropics than in 
temperate climates, and the accumulation of heat 
and moisture has such an effect on all but the most 
hardened frequenters of courts that the grand jury 
in the High Court of Bombay have been known to 
circulate peppermint lozenges to keep themselves 
awake. These are not the conditions under which 
some of the most serious duties that fall to civilised 
men should be carried out. In theatres and places 
of amusement the excitement of the performance 
seems to turn the attention of the audience from the 
very bad atmospheric conditions that always prevail, 
and now that it is possible to have suspended electric 
fans to churn the air and bring down hot currents 
from above nothing further is thought of. The very 
defective ventilation of schools has been the subject 
of many protests from inspectors and others, but as 
the building of them is in the hands of the Department 
of Public Works and is based apparently on sealed 
patterns, no progress is made. 

The ventilation of underground sewers presents 
features to the sanitary engineer that are quite un- 
known in England. The temperature of the ground 
and of the water supply are so high that in the coldest 
month (February) the temperatures of sewage in the 
main sewer of Bombay has been observed to range 
between 69.3 and 77 deg. Fah. London sewers are 
generally below 55 deg., at which point active putre- 
faction is said to begin. Foul gases abound in the 
Bombay sewers, and have been the cause of many 
fatal accidents. When the sewers were made, the 
trappings of the branches and drains was very imper- 
fect, and led to many foul smells in the streets, with 
the result that ground floors were charged the lowest 
rents and top floors the highest. This custom pre- 
vails to the present time, although the ventilating 
pipes that now bristle around the tops of houses are 
found at times to offer upleasant evidence of their 
existence. For many years a costly form of rect- 
angular double pipe was fixed against houses ter- 
minating in two hoods pointing in opposite directions. 
It was supposed that when the wind blew into one 
of the hoods and reached the drain or sewer, an equal 
volume of foul air would issue from the other hood. 
But, as an induced current is weaker than the direct 
current that produces it, more air went into one pipe 
than issued from the other, so that pressure actually 
increased in the sewer, causing increased leakage at 
all orifices. It is fortunate for India that the fluctua- 
tion of barometric pressure is much lower than in 
Great Britain, else the sewerage would be much more 
difficult to manage. The difference is shown in the 
following figures of barometric pressure :—- 


Max. Min. Range. 

deg. deg. deg. 
Greenwich . 30.555 28.810 1.745 
Bombay .. . 30.094 29.505 0.589 
Caleutta .. . 30.233 29.347 0. 886 


The three ranges converted to inches of water 
would read 23.732, 8.010, and 12.049 respectively. 
One may imagine what would be the effect of a fall 
of pressure equal to 23.7in. of water upon the gases 
and the sewage in a Bombay sewer and upon all the 
seals on its branches. 

A peculiar taste of many wealthy Indian merchants 
is to live in the frowsy atmosphere of the crowded 
bazaar. They know that if they marry their children 
with those of their neighbours, their prospects of 
posterity will be very small, so they seek mates for 
their boys and girls in the country. But the parents 
continue to live and die in the bazaar; a suburban 
house would not be to their taste. 

One may drive through the native town at 11 p.m., 
the period of highest diurnal pressure and escape all 
the usual smells, but at 4.a.m., a period of low pressure 
every local smell is at full strength. A careful com- 
parison of the hourly rate of mortality at the largest 
native hospital over a period of four years has shown 
that the mortality curve corresponds inversely with 
that of the mean barometric curve. This seems to 
suggest a change in the present system of ventilation 
that exposes the patients to the influence of the ground 
air while purer air might be brought down from above. 
Vertical downtake pipes carrying sullage, such as 
kitchen water, will soon acquire a foul lining of putrid 
matter; even rice water when putrid has a most 
offensive smell, and when attempts were made to 
break the joints at every storey by means of a funnel 
head, each flush drove the air content of the pipe for 
the height of one storey into the nearest open window. 
When the downtake pipes were continuous, a sudden 
flush from an upper storey would produce a pressure 
beneath it equal to a wind of 26 miles per hour, 
forcing all the sealed connections on its way to the 
drain. Syphon seals arg not a marked success in 
India on account of tle habit the people have of 
putting solid matters into the pipes that block, the 
syphon. They will even break the gratings in the 
sink for this purpose, and then invite the authorities 
to clean the pipes. If the pipes are not trapped 
there is a clear passage through them from the ground 





into the house; the sink is used as a latrine by the 
children, and as the pipe and outer wall have been 
heated by the sun,'a supply of very foul air comes 
into the house at night, and throat complaints become 
frequent. The belief that the night air is dangerous 
is very common among Indians who profess to be 
educated, and this, combined with overcrowding, 
will account for much ill-health. It is a common sight 
at the hill stations, that are regarded as sanatoria, 
to see the windows tightly closed in the early morning, 
in which state they have remained all the night. 
Except in the large cities many authorities are strongly 
in favour of open drains that are exposed to the sun, 
and may be swept clean and flushed daily, for as there 
is no such thing as a sanitary system that will act 
without some co-operation on the part of the people, 
the best schemes are those that recognise fully the 
meteorological peculiarities of the country as well as 
the ways of its people. 

Numerous schemes of ventilation have been pre- 
pared in England for India without any knowledge 
of local conditions, and all have fallen short of their 
object. One of them was applied in a large Bombay 
hotel with a view to modify the combined heat and 
damp that are so oppressive in the months of May and 
October. Several suites of rooms were fitted with a 
gridiron of cold brine pipes over which air was blown 
to reduce its temperature. The cooling was a success, 
but with it came such a rapid rise of relative humidity 
as to become a dangerous menace to the tenants of 
the rooms. The mean dampness, in the hygrometric 
sense, in England throughout the year is 82 per cent., 
and the mean temperature 49.2 deg. Fah.; the ave- 
rage amount of water vapour the air carries is therefore 
0.51 lb. per 1000 cubic feet. In Bombay, with a 
mean temperature of 79.13 deg. Fah. and a mean 
humidity of 77 per cent., the average amount of 
water vapour in the air is 1.133 lb. per 1000 cubic 
feet. A :very moderate reduction of temperature 
would bring the humidity to saturation and to an 
intolerable condition. The air of Bombay and of 
towns similarly situated cannot’ be cooled satisfac- 
torily without the removal of a considerable amount 
of the contained moisture. 

English ventilating cowls and chimney tops have 
all failed in India, because, depending on the aid of 
the wind they will not work at the hours of highest 
temperature when the air is still. The mechanism 
they contained was a positive obstruction and they 
were less effective than an open pipe. The size of 
ventilating openings must be much larger than in 
England, for the air has a mean temperture that is 
30 deg. higher, and a much greater allowance per 
person is necessary to remove his surplus heat. 

A complete system of ventilating in districts 
remote from the influence of the sea breezes demands 
a provision for cooling.as well as for circulation. 
The cooling is effected by means of water vapour 
using apparatus of varying form ranging from the 
domestic hand-driven thermantidote that draws air 
through a wet screen, to the various spraying devices 
using high-pressure water for moistening the atmos- 
phere of textile mills. Although none of them can 
approach the theoretical result of evaporating water 
into hot dry air as found in the interior, an instan- 
taneous reduction of 30 deg. Fah. is obtainable by 
saturating air at 98 deg. with water spray in an 
underground chamber. The dampness or relative 
humidity of,the air may vary to a very great extent 
while containing a uniform quantity of water vapour. 
Air at 32 deg. is saturated when it contains 0.30 Ib. 
of water per 1000 cubic feet in the state of vapour, 
but if heated up to 112 deg. the comtained vapour 
would only represent 7 per cent. of saturation, a 
dryness that is not unusual in many parts of India. 
The mean daily temperature curve is lowest at sunrise 
and it rises until about half past two, after which it 
falls until sunrise, and as the humidity curve follows 
it inversely the dampness of the air varies at every 
hour of the day, being greatest at sunrise. One of 
the serious faults of the humidifier in mills is that it 
has no means of automatic adjustment and if set for 
one period of the day it does not give the required 
amount of humidity for other times, and thus it does 
not impart the uniform 8} per cent. of moisture to 
the cotton in course of manufacture that keeps the 
fibre in the best condition. 

The ventilation of the new buildings of the Govern- 
ment at Delhi is still an unsolved problem; the city 
has a wide range of temperature and humidity, and 
without some modifying influence the official season 
is likely to be a short one. The air in the hot season 
is so dry as to be well suited for cooling with water 
vapour. This would be especially valuable during 
the night, when punkhas afford only partial relief. 
It has been found that so long as sound sleep can be 
obtained at night the effect of a hot day is negli- 
gible. An invention was recently patented for the 
control of the water spray by the influence of the 
atmosphere upon a band of canvas which exerts a 
force of 12 1b. raised half an inch for every change 
of humidity equal to 1 per cent. Particulars of its 
application have not yet been published. Such a 
device if successfully applied should go far to over- 
come the drawbacks of hot weather in Delhi. The 
European in India is accused of giving his mind 
more to luxuries than to comforts—a charge that is 
only too true. Were it otherwise we should hear 
less of breakdowns in health and long absence for 
recovery, principally for the reason that men do not 


study sufficiently the art of procuring sound sleep 
and rising refreshed in the morning. 








LITERATURE. 


All the World’s Aircraft. Founded and edited by the 
late Fred T. Jane. Technical Editor, C. G. Grey. 
London: Sampson Low, Marston and Co., Limited. 
Price 21s. net. 

THE seventh issue of Mr. Jane’s aeronautical reference 

book was not quite ready for publication when on 

March 9th he died suddenly, at Southsea. We 

gather that Mr. C. G. Grey has not only completed 

the work where its founder left it, but was in active 
collaboration with him from the start of this edition. 

After an interval of two years—for if we mistake 
not there was no issue during 1915—the work does 
not, in our opinion, show any obvious improvement 
or enhanced value over its forerunners. We have 
two general criticisms to level against it. Firstly, 
its size and shape are justified in no respect by its 
contents, and seem to have been settled solely with a 
view to uniformity with the dimensions of the com- 
panion annual “ Fighting Ships.” That we venture 
to think is no reason why the reader should be 
burdened with such an awkward volume. So far as 
we can discover there is only one page out of all the 
260 or so that is reasonably well filled by what is 
printed on it, the page, namely, on which a drawing of 
a Zeppelin is given. Neither illustrations nor printed 
matter elsewhere than there require pages more than 
half the size of those used. 

Our second criticism is directed against the fact 
that in many important respects the information 
given is out of date. Many of the sections are simply 
reprints of what appeared in the 1914 edition. In 
most cases the data given are frankly headed “ 1914.” 
In a few others they are not, with the result that the 
reader may be badly misled, while injustice may be 
done to the firm being dealt with. An instance of 
this treatment which occurs in the British section 
may be quoted. Particulars are there given of two 
** Martinsyde ” monoplanes, but there is no indication 
as to what year’s machines these data refer. 
Actually, however, the first set of figures describes a 
machine built in 1912, and the second, one turned out 
in 1913. There is,in fact, very little numerical data 
anywhere in the book relating to machines constructed 
since the war broke out. The British section suffers 
most of all in this respect, and it becomes almost 
wearisome to read so frequently the remark, or 
something like it, that ‘‘ owing to the war particulars 
of machines recently built must be witheld.” We 
do not dispute the wisdom of those responsible for the 
suppression of these details, but we do question 
whether without them the volume is likely to prove 
of any greater value than the edition of 1914. 

On the whole the illustrations are good, and it is 
here, if anywhere, that the book shows an improve- 
ment over the last edition. At the same time, not a 
few of the engravings are distinctly bad specimens of 
the block makers’ art. This applies especially to the 
German section, wherein several of the originals were 
obviously not photographs, but half-tone impressions. 
The details of the machines are from this cause quite 
lost in the reproductions. 

These are broad faults. There are errors of detail 
as well. Thus in giving the meaning of the Royal 
Aircraft Factory's “‘type letters”’ it is stated that 
“S.E.” stands for “scouting experimental.” 
Reference to the report of the Advisory Committee 
for 1911-12 will show that the letters indicate “* Santos 
Dumont experimental’’and are applicable to that 
class of machine, now practically obsolete, which flies 
“tail first.” The statements that B.E., F.E., R.E. 
mean respectively Bleriot, Farman, and Reconnais- 
sance Experimental are correct. The R.E. biplane 
was produced and flown in July, 1913, and was fitted 
with a 70 horse-power Renault engine. The illustra- 
tions on page 62 of “ All the World’s Aircraft’ are 
. described as representing ‘‘ the R.E. biplane produced 
in 1914 . . . fitted with a Beardmore 120 horse-power 
engine.” On page 86 it is stated that the Westland 
Aircraft Works at Yeovil is a “‘ branch of the 
famous engineering firm of J. B. Petter.’’ On 
page 251 the wing markings adopted by the belligerent 
Powers are illustrated. British naval machines are 
said to be marked with a red circle having a white 
centre, British military machines with a blue circle 
on a white grovnd end having a red dot at the centre, 
and French machines with a red circle having a blue 
dot at the centre of the white enclosure. Our strong 
impression is that all three classes are similarly 
marked with a red, white, and blue target. 

If we have been compelled thus to find fault with 
the book, it is only because we recognise its great 
value, and because we desire to see it occupying the 
position of trust held by its sister publication. This 
year’s edition has undoubtedly suffered from the 
unavoidable consequences, first of the state of war, 
and secondly of Mr. Jane’s death. We look leniently 
on its faults as a result, but if the book is to attain to 
the high position whichits conception merits forit, those 
responsible in future for its preparation should take its 
whole ‘‘ make-up ”’ under review, discard everything 
which is not strictly of value, eliminate rigorously 
information which is out of date, and pay attention 
only to data the accuracy of which can be vouched 








for. 
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TREE-FELLING SAW IN OPERATION 


A. RANSOME AND CO., LIMITED, NEWARK-ON-TRENT, ENGINEERS 








carrying wheels removed ; and Fig. 3 shows the general 
design and the principal dimensions. 

Briefly the machine consists of a steam cylinder 5in 
in diameter and 19in. stroke. It is pivotally attached to 
a light wrought iron frame of triangular shape, so that 

| the saw can be fed up to its work by means of a hand 
wheel worm and quadrant, the latter being attached to 
The saw blade varies in size according to 


TREE FELLING BY POWER. 





THERE never was a time when so much attention was 
being devoted to the production of timber in these islands 
as the present. Owing to the difficulty and expense in 
obtaining timber from abroad, merchants and land owners | 
have had to turn to home-grown trees to supply the present | the cylinder. 




















Fig. 1—THE RANSOME TREE-FELLING SAW 


abnormal demand. The timber resources of the British | the work to be done. It is fixed direct to the end of the 
Isles are extensive enough to meet the requirements of | piston-rod, and the teeth are designed to cut on the inward 
the moment, but labour is extremely scarce. Hence it is| stroke only. The blade slides between guides, and when 
that attention may fittingly be directed to a mechanical | once started a clean straight cut is made without any pos- 
tree-feller which we saw successfully tested, under the | sibility of buckling, as no resistance is offered on the out- 
auspices of the Home Grown Timber Committee, in a wood | ward stroke, except that due to the friction of the severed 
near Newton, Salop, a few days ago. The machine is the | surfaces of the tree. The valve mechanism is of the 
product of ,the firm of A. Ransome and Co., Limited, | simplest possible kind, the admission of steam to both 
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Fig. 2—-THE RANSOME TREE-FELLING SAW 


of Newark-on-Trent, and is operated by steam power. ; ends of the cylinder being controlled by means of a rotary 

As will be observed from the accompanying illustrations, | valve, which is operated by a twisted bar along which 
the machine is extremely simple in design, and, though | the piston-rod crosshead slides, the valve opening being 
strongly constructed, can be removed from tree to tree | larger for the cutting than for the return stroke. Steam 
and set to work in a very short time. Fig. 1 shows a general | at 100 1b. pressure is obtained from any available source. 
view of the machine mounted on removal wheels for trans- During the tests to which we alluded above steam was 
porting from place to place ; the engraving at the top of | obtained from a portable 2ft. Qin. by 6ft. 3in. Spencer- 
the page shows the machine in operation, with the Hopwood water-tube boiler through the medium of a 








length of flexible metallic tubing, covered with felt and 
canvas to minimise condensation. The boiler was heated 
by refuse wood fuel picked up in the wood, and was more 
than capable of supplying all the steam that the machine 
required. 

We had an opportunity of witnessing the felling of 
several Scotch fir trees by this machine. The trees would 
be probably eighty years old and 24in. in diameter over 
the bark, and the process of felling each tree occupied 
only some three or four minutes. To operate the machine 
a space of some 6ft. by 3ft. is cleared to form a bed on 
which the machine is laid, the travelling wheels are re- 
moved, and the forked trident bar, to which the frame is 
attached by a screw, is driven into the base of the tree as 

| near to the ground as possible. A saw nick is then made 
in the side of the tree on which it is intended to fall, the 
top side of the cut being bevelled off by hand. The 
blade is next removed and reversed, and the machine is 
set to work on the opposite side of the trunk until the two 
cuts meet, when the tree topples over in the direction 
desired. The whole process takes less time to perform 
than to describe, and it is claimed that one machine, 
attended by a gang of four men, will do more work than 
thirty woodmen. The amount of work done will, however, 
obviously vary according to the local conditions, and the 
kind and size of the trees, the greatest economy being 
effected when the trees are of large girth and of hard wood. 
Another feature of the work performed is the cleanness of 

. the cut, and the closeness to the ground at which the 
machine operates, leaving no trunks standing and thus 
preventing waste. 

The machine can also be adapted in a few minutes to 

| cross-cutting purposes by mounting it in trunnions on a 

| second frame, which allows the saw to work in the vertical 
plane instead of horizontally. In this way the trees can 

| be cut into logs as they lie on the ground, the machine 
being secured to the tree by a hinged dog-hook driven 
into the log close to the saw. 








|THE ELECTRIFICATION OF THE SWISS STATE 
RAILWAYS. 


By JULIAN GRANDE, F.R.G.S, 


| BERNE, June 19th. 
TuE first matter to come before the Swiss Parliament 
| during its June session just ended was a Bill concerning 
| the proper utilisation of the sources of water power in 
| Switzerland—a measure which is now of special import- 
| ance because of the decision to begin at once with the 
| electrification of the St. Gothard line—and also to adopt 
the single-phase alternating current system, which is 
used on the Létschberg line, in preference to any 
other. This system, it may be added, is to be employed 
not only for the St. Gothard line, but also, in course 
of time, for all,the other Swiss State railways. Altogether 
nearly 2000 njiles of Swiss federal railways are to be 
eventually electrified, beginning with the St. Gothard 
line, the most important in Switzerland. Some time 
| before the war a preliminary credit of £1,540.000 had been 
| granted for the electrification of that line, and it was 
| expected that the work on the part between Erstfeld and 
| Bellinzona would be completed by 1917 or 1918. Owing 
| to the European war, however, all these and many other 
| calculations have been upset, and now it is difficult defi- 
nitely to state when the work of electrification will be 
finished, especially as it is not easy at present to procure 
raw materials, particularly copper. 

Before the war the great advantage which all Swiss 
anticipated from the electrification of their State railways 
was that it would render them much more inde- 
pendent of foreign countries—that is, of Germany and 
her coal—Switzerland herself, of course, possessing no 
| coal mines whatever. The experience of the war has 
done nothing but throw into much stronger relief the 
desirability of being independent of German coal, and of 
| utilising the so-called ‘‘ white coal’’ of Switzerland ; that 
is the water power obtainable fron waterfalls, watercourses, 
and lakes. According to the Swiss Federal Office for 
| Hydrography, there was in 1914 the following amount of 
available water power, in Switzerland—available for actual 
use, that is :—794 works with a constant minimum yield 
of more than 20 horse-power each. These works 
had 1722 turbines and 95 water-wheels. 6005 works 

| with a constant minimum yield of under 20 horse-power 
each. These latter possessed 1918 turbines and 474 
water-wheels. The 794 works of the first category could 





| altogether give a constant minimum yield of 306,148 
horse-power, and a maximum yield of 775,550 horse- 

| power, the average yield being 478,916 horse-power, 
while the 6005 works, with a constant minimum yield of 

| under 20 horse-power each, could produce a constant 

| average supply of altogether 38,425 horse-power. 

| There is no doubt that one of Switzerland’s chief diffi- 


' culties during this war has arisen from her having been 





Ava. 4, 1916 


THE ENGINEER 





105 





dependent on Germany for her coal supply. Had it not 
been for this dependence, she would not have been forced 
to submit to so many pin-pricks from that country, and 
the incessant trouble as to how to supply the latter with 
a quid pro quo in the form of compensation goods without 
compromising her own situation with the Entente Powers 
would not have occurred. It is obvious in how much 
stronger and better a position Switzerland would have 
been had she been independent of German coal during 
these last two years ; and it is also obvious that in the case 
of a customs war—-a contingency which she dreads—she 
would also be more favourably situated were she able to 
depend on her own electrical power for running her rail- 
ways, for keeping her works going, and even for domestic 
heatiag and cooking. 

The argument raised by certain military critics against 
the electrification of the railways is that in case of war 
the enemy might destroy the chief power stations, thus 
paralysing traffic upon the whole network of lines. To 
which it may be replied that steam locomotives can 
always, if necessary, be used on lines fitted for electric 
traction. Among the arguments urged in favour of 
electrification is that when it has been accomplished a 
great deal of capital will remain in the country instead 
of going to Germany to pay coal bills. Furthermore, it 
will then also be possible to supply electrical power more 
cheaply to private works and factories. Yet another 
argument on which Swiss engineers insist in their advo- 
cacy of electrification, is that with electricity it is possible 
to run much more frequent small trains, whereas with 
steam traction the trains must be large and not too fre- 
quent, in order not to be run at a loss, coal being so costly. 
Once all the main lines are electrified, it will be possible, 
it is urged, to run trains almost as frequently as suburban 
tram services. 

Yet, again, it is evidently much easier and covse- 
quently cheaper to keep rolling-stock and railway stations 
clean if electric traction be used instead of steam. Light- 
ing is also cheaper, although heating is admittedly still 
somewhat dearer. In mountainous countries such as 
Switzerland it is also possible, with certain systems of 
working, to recover electric power when running down 
hill. Thus, not only is power saved, but also wear and 
tear of the rail and the brake blocks avoided, for the 
motor acts as a brake but without any friction. The 
electric locomotive does not need to be heated up before 
being used, while if not in use for a time it does not lose 
energy by radiation, as is the case with a steam locomotive. 

It is also anticipated in Swiss engineering and railway 
circles that the electrification of the State railways will ulti- 
mately, although perhaps not immediately, make it possible 
to lower fares, and also lessen the time of railway journeys. 
That is to say, it is hoped that Switzerland’s importance 
for international railway communications would be greatly 
enhanced. For example, the through journey Paris- 
Vienna, vid Basle—894 miles—took before the war 27 to 
32 hours, but once the Swiss State lines are electrified it 
is reckoned that it will take only 20 to 22 hours ; that is, 
if the Arlberg line is also electrified. The Paris-Mont 
d@’Or line, vié Lausanne to Milan—520} miles, of which 
133} are in Swiss territory—takes 15 to 17 hours, while 
the Paris-Milan line, vid Mont Cenis, with a distance of 
582} miles, does not take any longer. The journey vid 
Switzerland being much shorter, the Swiss argue that 
once their main lines are electrified, and their trains can 
consequently be speeded up, their route is certain to be 
preferred. 

Again when the electrification of the Swiss State rail- 
ways is a fact, the lines and railway stations will no longer 
be so much encumbered with coal trucks, while for the 
trucks in which corn, metals, &c., have been transported, 
it will be possible to secure return freights. Moreover, 
the excellent granite, of which inexhaustible quantities 
are found in the St. Gothard range, could be exported, if 
it could only be carried cheaply on the Swiss railways. A 
number of orders for St. Gothard granite could not be 
placed because of the high railway freights, but with lower 
charges a profitable industry might speedily be opened up. 

The part where work of electrification is now pro- 
ceeding is the stretch between Erstfeld and Bellinzona, 
through the great St. Gothard tunnel, a distance in all of 
67} miles. It is between these places that the two largest 
power stations are at present being erected, one at Amsteg, 
on the north side of the St. Gothard range, and the other 
near Piotta, by lake Ritom, south of the St. Gothard 
chain. The introduction of electrical traction on the 
St. Gothard line is expected, according to the Swiss Federal 





estimates, to cost the following sums :— 
In 1917 9,500,000f. (£380,000) 
In 1918 13,500,000f. (£540,000) 
In 1919 11,000,000f. (£440,000) 
In 1920 1,500,000f. (£60,000) 
35,500,000f. (£1,420,000) 
Plus amount reckoned for 1916 3,000,000f. (£120,000) 





A total of . 38,600,000f. (21,540,000) 


The Amsteg station will utilise the river Reuss and its 
tributaries. The fall is about 900ft., and plant able to 
supply 32,000 horse-power will be erected. The Piotta 
station, where there is an available fall of 2624ft., will 
have plant able to furnish 39,000 horse-power. The 
maximum amount of horse-power required will be, it is 
estimated, 32,000, so that even should one power station, 
in the event of the breakdown of the other, be required 
to cope with the whole work, it would be equal to the 
emergency. 

It is lake Ritom which suppiies the water for the Piotta 
power station. In summer, when the Reuss, on the 
north side of the St. Gothard range, is very full of water, 
all the water at the Piotta station can be stored for use 
in winter when the Reuss is low. At times, especially 
during a hard winter, it will not be possible to rely on the 
Amsteg power station to supply more than 6000 horse- 
power, and the Ritom station alone only 8000 horse- 
power, but nevertheless it is possible to ensure the main- 
tenance of a constant supply of about 26,000 horse-power, 
which is sufficient for the entire Gothard line in winter 
time, for the Federal railways have other sources of water 
power on the Reuss and in the Canton of Ticino. The 
current at a pressure of 60,000 volts will be conveyed 
from the power stations to sub-stations, whence the cur- 
rent will be taken wherever it is wanted, at a tension of 
either 15,000 or 7500 volts. 

The Commission appointed last year to study the best 





system of electric current for the St. Gothard line seems 
to have had no hesitation in coming to the conclusion 
that the monophase system adopted on the Létschberg is 
decidedly the best. The report of the Commission says 
that, after carefully inquiring into the experiences of and 
experiments undertaken by other railway companies, 
and remembering that the system selected must afterwards 
be extended to all the Swiss Federal lines, it did not seem 
worth while to make any experiments themselves with 
the monophase or triphase systems of current, as those 
already made by other railway companies supplied any 
amount of data upon which to base conclusions. As to 
the high-tension direct-current system, a new line in 
America would, it was pointed out, afford much more 
practical evidence of its advantage and drawbacks than 
could be gained by any trials or tests. Every system of 
current in use in railways was at any rate considered by 
the Commission, but all except the single-phase system 
were speedily rejected as unsuitable for one reason or 
another, 

Reference was made to the argument always raised by 
non-electricians as to the trouble which the Létschberg 
engineers encountered at first in working the line with 
the single-phase system of electric current. This trouble, 
however, the Commission considered to have been un- 
questionably due to the special difficulties with which 
the Létschberg Company had to contend, and in nowise to 
defects inherent in the single-phase system itself. It was 
pointed out that the Midi Railway of France, the Wiesental 
line—of the Baden State Railways—and the Swedish 
State Railways had all converted certain portions of their 
broad gauge lines for high-tension current but had been less 
successful than the Létschberg. In all these cases, how- 
ever, the difficulties had nothing to do with the single- 
phase system. The question was also raised as to what 
could be done with any superfluous water power which 
the Swiss Federal railway works might have at their dis- 
posal. Any such energy, it was concluded, could easily 
be ceded for industrial purposes. 

The question of Swiss water power and the control of 
its utilisation and exploitation was one of the principal 
subjects of debate during the June session of Parliament 
this year. An expert estimate of the total amount of 
water power available in Switzerland, utilised and non- 
utilised, is 3,000,000 horse-power, and the Bill just passed 
by the Swiss Parliament empowers the Confederation to 
ensure this water power being rationally used in the inter- 
ests of the country at large, and also compels the owners 
of factories supplying electrical energy to third persons 
to submit their contracts with such persons to the Swiss 
Government. To anyone not intimately acquainted with 
conditions in Switzerland the necessity for some such 
proviso is not at first evident. It is aimed not at cases 
in which a genuine Swiss wishes to cede some of the super- 
fluous electrical power from his works to another genuine 
Swiss, but those in which a Swiss, perhaps a naturalised 
German, wishes to cede such force to another naturalised 
or even actual German. In other words, although Ger- 
many is never mentioned, it is in reality to prevent her 
acquiring too much control over Switzerland’s sources of 
electrical supply that this proviso was included in the Bill. 

The experience of the Létschberg line fully bears out 
the contention that electrical power is cheaper than steam 
traction on railways—20 to 25 per cent. cheaper it is 
estimated. Switzerland now spends between £800,000 
and £1,000,000 sterling annually on purchasing coal from 
abroad for her railways alone ; and it is calculated that, 
even should the process of electrifying the railways be 
spread over a number of years, it will not cost more than 
between £14,000,000 and £20,000,000 sterling. The out- 
lay therefore should comparatively soon be recouped. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Advance in Marked Bar Prices. 


THis week the marked bar makers have issued 
circulars advancing prices 10s. per ton. The advance is 
the outcome of the increase in the Government maximum 
for pig iron announced last week of 5s. per ton, when also 
the maximum on cold blast all-mine pig iron was advanced 
10s. per ton. The present is the first advance in marked 
bars which has taken place since the first week in March, 
when it was that by one movement prices were raised 
30s. per ton and became £15 (basis). Now, as then, 
makers’ course has the consent of the Ministry of Muni- 
tions. As regards the new price fixed in March, indeed, 
it will be remembered, the step was considerably overdue, 
and would have been taken earlier but for the solicitations 
of the Munitions Department, who desired delay at the 
hands of the Marked Bar Association until they themselves 
had been able to arrange for a maximum. The basis 
figure now becomes £15 10s. per ton, with £16 2s. 6d. as 
the Earl of Dudley’s price for his lordship’s L.W.R.O. 
brand of iron, and £16 10s. as the quotation of Messrs. 
Jno. Bradley and Co., of the Stourbridge Ironworks. 
The brand of this firm always commands £1 per ton over 
the rest of the market. The firms taking part in the 
present advance are the Earl of Dudley, Messrs. Jno. 
Bradley and Co., Messrs. Robt. Heath and Sons, Limited, 
of the Biddulph Valley Ironworks, North Staffordshire 
—who own the celebrated B.B.H. brand of iron— 
Messrs. New British Iron Co., West Bromwich, and 
Messrs. Noah Hingley and Co., Limited—whose chairman, 
Sir George Hingley, occupies the responsible positions of 
Chairman of the Staffs Iron Trade and also Chairman 
of the Midland Iron and Steel Wages Board. The 
record price for Staffordshire marked bars is £16 per ton, 
which was twice reached early in the seventies—July, 
1872,and March, 1873—during the intensive trade boom 
which succeeded the termination of the Franco-Prussian 
war of 1870-71. We are now, therefore, within 10s. 
per ton of the high-water mark touched at that time. 


War and Iron Trade Conditions. 


It is a remarkable state of things that the normal 
price of best iron in Staffordshire—£8 per ton—should 





have nearly doubled itself during the present war. No 
such event had ever been expected. In remarking upon 
the conditions attendant upon the iron trade quarterly 
meeting of last April in Birmingham, it may be remem- 
bered, I animadverted very prominently upon this situa- 
tion, and showed how it was that what had for many years 
seemed impossible again to occur has been brought about. 
Sufficient if I now refer the readers of this letter to what 
I then said in THe Enorneer, April 14th last. What 
renders the 1871-72 period so memorable is the circum- 
stance that at that date marked bars went from £8 to £16 
in the short space of eleven months, and towards the close 
of the inflation the pace was so fast that in hardly more 
than three weeks—between June and July, 1872—advances 
of as many pounds were declared! It is interesting, 
at this remote date, that the £16 record of July, 1872, was 
maintained for just under three months, and the £16 
record of March, 1873, for nearly four months. For a 
whole year, however, between July, 1873, and July, 1874, 
a uniform rate of £14 was observed. Then followed 
another three months at £12, nine months at £11, ten 
months at £10, sixteen months at £9 (declared April 26th, 
1876), and so on. One of the principal circumstances 
which ministered to the historic boom was not only the 
renovation of destroyed property, which was necessary 
in France and Germany, but the inflated railway con- 
struction abroad which everywhere followed the close 
of the war. 


Iron Trade Wages. 


Another advance of 74 per cent. has been declared 
in ironworkers’ wages. It will make puddlers’ wages 
16s. 6d. per ton. The previous top figure in the good old 
times was 13s. 3d. in 1874. It is a surprising thing that 
no time during the twenty-one years terminating with the 
close of 1871 were puddlers paid more than 10s. 6d. per 
ton, and they received this rate within that period only 
during the year 1864. The payment in these distant 
times was in the proportion of Is. for wages to £1 for 
marked bars, plus Is. per ton. Of course, the rate has 
changed since then. Puddling has gone down in the past 
to as low as 7s. per ton in this district. It stood at this 
level during 1850, 1851, and the first three-quarters of 
1852, and during this time the official price for bar iron 
in Staffordshire was as low as £6 per ton! Throughout 
1853 and 1854 the puddlers received 10s. per ton. Between 
October, 1861, and October, 1863, marked bars were at 
£7, and in 1866 money was so short that the Bank of 
England Charter Act was suspended. The wages increase 
which has come into force this week is due to the average 
sales price of the Midland Wages Board members having 
been £13 13s. lld. for last May and June, as against 
£13 0s. 1ld. for March and April, or an advance, it will 
be seen, of 13s. per ton. The average price of bars only 
was £13 6s. 8d. in May and June, against £12 14s. 4d. in 
the two previous months; angles and tees £14 3s. 2d., 
compared with £13 7s. 9d. previously ; plates and sheets, 
£16 Os. 5d., against £15 4s., and hoops, strips, &c., 
£14 8s. 1ld., contrasted with £13 16s. 2d. in March and 
April last. Production at the mills and forges, it is very 
satisfactory to note, is still going up. It is now declared, 
for the seventeen selected firms whose books are examined, 
at 33,644 tons. Two months since the figure was 31,766 
tons. 


Manufactured Iron Trade. 


The double event of the advance in marked bars 
and the increase in ironworkers’ wages caused all rolled 
iron and steel prices on Change to-day—Thursday—in 
Birmingham to be from 5s. to 7s. 6d., and in some cases 
10s., per ton dearer. The Earl of Dudley's new 
“ list’? becomes :—‘‘ L.W.R.O.” brand of bars (ordi- 
nary qualities), £16 2s. 6d.; best £17 10s., best best 
£19, and treble best £21; “‘ Hurst”? brand of bars 
(ordinary qualities), £15; best £15 10s., double best 
£16 10s., and treble best sorts £17 10s. per ton.. Messrs. 
N. Hingley and Sons’ “Lion” brand becomes £15 10s., 
and other sorts in proportion. Iron hoops, sheets and 
plates, rolled by the “best”? houses, share fully in 
the 10s. advance, but the tonnage of these turned 
out is so small as to be hardly more than a negligible 
quantity. Unmarked bars, known as second-class or 
merchant qualities, supplied to uncontrolled consuming 
works, were quoted this—Thursday—afternoon as high 
as £14 7s. 6d. to £14 10s. and £14 12s. 6d. per ton, while 
third-class or common bars were £14 5s. upwards. The 
amount of material available for the general trade was not 
large, most of the makers being well sold for about three 
months ahead, and orders already booked may -have to 
be set aside in favour of Government requirements. 


Restricting Finished Iron Output. 


Output recently at the mills and forges has 
suffered considerably from various causes. The sultry 
weather has reduced production to the lowest foint of the 
year, and the effect has been to increase the accumulation 
of arrears for most descriptions of iron. Some of the 
largest works on Wednesday and again to-day were 
practically idle long before noon. Bar iron rolled to small 
sizes continues in very active request. For three-eighths 
rounds £16 5s. to £16 7s. 6d. per ton is quoted. A good 
deal of business is being done in hoops, in which deliveries 
are behindhand, at £17 10s. to £17 12s 6d. and £18 10s. to 
£18 12s. 6d. per ton, some makers asking above these 

es. Gas tube strips are £15 to £15 5s. per ton, and 
this branch is very active in every department. This 
activity is likely to continue for some time to come, and 
where makers can give quick delivery against urgent orders 
consumers are not at all particular about what price they 
are called upon to pay. 


The New Pig Iron Maxima. 


It can scarcely be said that the Ministry of 
Munitions has yet formally confirmed the advance of 5s. 
pe: ton in Staffordshire and Midland pig iron prices pre- 
viously announced. But the circumstance that the 
Department has authorised the increase in Staffordshire 
marked bar prices of 10s. per ton is accepted by the market 
this week as sufficient confirmation of the original report, 
and pig iron buyers in no quarter look for the acceptance 
of new orders except upon payment of the 5s, increase. 
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Smelters consider themselves strong enough to enforce 
the maxima, and, indeed, are resolutely declining to do 
business upon any other terms. Even the Midland 
smelters, whose maxima position last week seemed some- 
what obscure and uncertain, demanded the full 5s. rise 
to-day—Thursday—in Birmingham upon both forge and 
foundry numbers. Northampton grey forge iron was 
quoted firm at 87s. 6d. per ton and foundry iron 90s., 
both f.o.t. at makers’ works, while Derbyshire qualities 
were 90s. per ton for forge and 92s. 6d. for foundry, also 
net and f.o.t. Staffordshire part-mine iron was 90s. to 
95s. for forge, and 92s. 6d. to 97s. 6d. for foundry sorts. 
It was remarked this afternoon that some of the Midland 
sources of supply, notably those of Lincolnshire, are being 
drawn upon for foundry iron for Scotland, where the output 
is insufficient to keep pace with the demand for munitions 
material. 


High Prices in Steel Trade. 


Large contracts have been refused lately in the 
steel trade, so busy are makers. The great firmness is 
attributable to the belief that the termination of the war 
will be followed by immense orders to meet railway, 
structural, and various other European requirements. 
Russia alone is said to be contemplating the largest 
scheme of railway consiruction perhaps the world has 
ever seen. Order books already show a tormidable accu- 
mulation of arrears in constructional material, a very large 
proportion of which is required for Government use. Steel 
joists and sec.ions remain at £11 2s. 6d. net at makers’ 
works—the Government maximum—while ordinary plates 
jin. and over are £11 10s. and boiler plates £12 10s. 
Kinished bars—rounds and squares—3in. to 5jin., are 
£12 10s. at makers’ works, Government maximum. In 
the raw and semi-manufactured steel trade the scarcity 
vf supplies is becoming increasingly serious week by 
week. Needing deliveries, certain consuming industries 
in the district are almost in suspense in the matter of 
operations. The complete failure of America to meet the 
emergency is a new feature in trade, and has caused a 
great disappointment amongst local consumers. American 
quotations for billets and bars are considerably above 
native prices—some buyers declare £1 to £2 per ton—and 
at this difference it is very difficult to do business. The 
price of American billets is £13 c.i.f. Liverpool, which 
works out at fully £14 per ton delivered Birmingham, and 
the margin in price dividing buyers and sellers is seriously 
deterring sales. American wire rods are selling at £21 
delivered, which is considerably below native prices. 








LANCASHIRE. 
(From our own Correspondenis. ) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general appearance of the markets, as 
reflected in the meetingson’Change, remains dull and quiet, 
but it would be a great mistake to accept this appearance 
as a reliable indication of the course of prices—which 
would be the natural thing to do in ordinary times. The 
truth is that the actual volume of trade and deliveries 
does not and cannot decline while the demand from the 
munition works keeps up, and the call from the various 
fronts is maintained. A great cause of the apparent 
quietness is the lessening activity of the merchants, and 
the difficulty of providing the innumerable small private 
consumers with material. No doubt merchants are wise 
to begin the restricting of all operations, for the less they 
have of unsettled business and uncompleted contracts, 
when the great change comes, the happier they will be, 
and perhaps later on they will be thanktul for the irritating 
and often foolish regulations which have hampered them 
and prevented them from entering into long engagements. 
There is a high literary authority for believing that : 
‘There is a soul of goodness in things evil, would men 
observingly distil it out.” 


Pig Iron. 

The market for foundry iron cannot be said to 
have settled down under the new maxima, for consumers 
are very chary about buying, and although some transac- 
tions have taken place, they have not been of great 
importance. It would, however, seem as though makers 
are fully determined to obtain the full amount of the rise, 

- with a single exception in the case of North Staffordshire 
iron. It may of course be possible to sell this and other 
Staffordshire irons in the neighbourhood of the furnaces 
on a basis of 97s. 6d. on trucks ; but to send it into South 
Lancashire on this basis is naturally another ‘thing 
when Derbyshire iron, which bears a similar amount of 
carriage, has to be sold on a basis of 92s. 6d. at most. 
There are no doubt some consumers who will not change 
their mixtures, even under a pressure of 5s. per ton, but 
they are few, and to meet the case, North Staffordshire 
iron is on offer here at 100s.,or about 2s. 6d. below the 
maximum. It is a little too early to be sure that makers 
of pig icon will be able to enforce the new prices for 
Derbyshire and Lincolnshire. In the latter case there is 
not much doubt, because the furnaces are making as little 
foundry and as much basic as possible, and very small 
quantities of the former are available for this market ; 
but the future of Derbyshire prices will depend upon 
whether the foundry trade here can stand the advance. 
Foundrymen in many parts of Lancashire will of course 
endeavour to obtain Cleveland iron, and if they succeed 
in doing so the demand for Derbyshire will be lessened. 
At the moment, and probably until the Cleveland certificate 
is modified, and merchants are again able to deal in the 
iron, very few Lancashire consumers can, in practice, 
obtain Cleveland iron, for merchants refuse to sell it, 
and consumers will not, and perhaps cannot, accept the 
terms of the makers. I have found cases where Derbyshire 
iron has been taken from a merchant at shillings above the 
price at which Cleveland iron would have been supplied by 
the makers, and it is difficult to see how this state of 
things can be beneficial to the interests of the Cleveland 
furnaces. Scotch pig iron remains at 126s. 6d. for Monk- 


land and similar brands, and 128s. for Glengarnock and 
Summerlee, and here and there I hear of a sale, but the 





business in this district is quite insignificant. Forge pig 
iron is now theoretically at about 96s. delivered equal to 
Warrington, but | do not know that the price has yet been 
paid by any Lancashire forge. Apparently the Stafford- 
shire iron manufacturers are hoping for a rise in their 
maximum for bars, &c., and no doubt they will be able to 
buy Derbyshire forge pig. 


Billets. 

There has been some further demand for foreign 
semi-steel, and business might be put through again at the 
last price paid, which was £13 15s. per ton for 2in. billets ; 
but importers are met not only with stiffer freights, but 
with rather higher f.o.b. prices in America, and it is 
doubtful whether even £14 would be -enough to bring 
about fresh transactions. It certainly seems a very risky 
thing to buy billets at £14, which cannot reach the 
consumer until the end of September, or perhaps even 
October. 


Serap. 


The market for steel scrap remains in confusion, 
and I cannot see how the matter is to be put right without 
some definite classification. It is altogether too absurd 
to lump all steel scrap together and put a limit on it when 
the differences in value are so great. There appears to be 
a difficulty about dealing in shell discards, for merchants 
are afraid that it is not legal to sell these at more than 
£5 10s. delivered, although no doubt some sales have 
been made at higher prices. Ordinary mixed heavy steel 
scrap might perhaps be bought at 100s. or thereabouts 
on trucks here. There should of course be limits not only 
for different qualities but also for different places—that 
is admitting that it is practicable to have limits at all in the 
scrap trade. Wrought scrap is firmer in feeling this week, 
partly perhaps in anticipation that there is to be an 
advance in bar iron prices, but probably more because 
dealers do not find very much coming in, and think that 
when the railway scrap recently sold is used up the forges 
will be compelled to pay better prices. So far as foundry 
scrap is concerned, the position is undoubtedly 
strengthened by the higher prices for common pig iron. 
The best textile machinery metal is quoted at less than 
the price demanded for Staffordshire iron, and only 
fractionally more than that of Derbyshire, whereas it 
should command 5s. premium on these prices. Dealers 
are, however, a little uncertain what to do in the matter, 
because they have not been able to sell large quantities 
lately. 


Finished Material. 

Sellers of steel bars who have to import their raw 
material in the form of billets complain that the price of 
£18 for bars is not now high enough to leave them a profit ; 
but of course those makers who are fortunate enough to get 
a supply of English billets at the maximum limit can 
produce bar steel for less. There is, however, very little 
private business going on either” in steel bars or in any 
other finished material. 


Metals. 

The vagaries of the standard copper market are 
very little regarded here, and a drop or a rise of £5, or even 
£10, per ton is treated with contempt. Merchants here 
quote £146 for strong copper, £120 for best select— 
electrolytic is a little uncertain to-day ; English ingot tin 
is quoted at £173, English pig lead at £30 10s. Small lots 
of spelter for prompt delivery are offered at £65. 


Widnes Gas and the Supply of Toluol. 


A special meeting of the Widnes Town Council 
was held last week to reconsider the Council’s refusal to 
supply more toluol for explosive purposes from its gas. 
Alderman Timmis explained that the difference of opinion 
on the part of the Council came about with regard to the 
report that by supplying further toluol the illuminating 
efficiency of the gas would be reduced 50 per cent. and the 
calorific value 15 per cent. These figures were quite 
right, but they were the maximum figures. The expert 
adviser to the Government in these matters explained 
that they had found in practice that the process suggested 
did not reduce the calorific value 15 per cent., but 7} per 
cent. It wasfurther laid down that they were to proceed 
gradually, and only take what could be spared without 
in any way diminishing the output of munitions in the 
town. Alderman Timmis pointed out that the British 
thermal unit value of Widnes gas was between 560 and 
580. Ifthey adopted the scheme on the basis of 2} gallons 
per ton of coal, it would only reduce the calorific value 
to between 530 and 535. Upon the vote being taken the 
Gas Committee’s resolution to put down the necessary 
plant was carried. 

Barrow-In-FurRNEss, Thursday. 
Hematites. 

The condition of the hematite pig iron trade is 
one of extreme briskness. Throughout the district a good 
volume of iron is being produced, there being in all twenty 
nine furnaces in blast, and the whole of this iron is going 
into prompt use. The requirements of steel makers at 
Barrow and also at Workington are very heavy, and will 
be heavier in the immediate future. On outside account 
there is also a very full demand for iron. Makers cannot 
at present produce all the iron wanted, and are making 
preparations further to increase the output, and hope to 
get a fuller supply of raw material very shortly. Prices 
are at the maximum rate, with mixed numbers of Bessemer 
iron at 127s. 6d. per ton net f.o.t., and special brands are 
at 140s. per ton net. In warrants there is nothing being 
done, and the price remains at 115s. per ton net cash. 


Iron Ore. 

The demand for iron ore is fuller, and smelters 
are pressing for still bigger deliveries, and an effort is being 
made to induce the men to take on work on Sundays. 
Already in some parts of the district long recognised 
holidays, such as the monthly Monday off, have been done 
away with, and now Sunday is to be worked. There will 
be a bigger output all round. A few additional hands 
have lately been started at the mines, but many miners 
are unable to leave munition works, at which they are 





labouring at odd jobs, to go back to the pits. Prices are 
steady, with good average sorts at 21s. to 30s. per ton, 
and the highest grade ores are at 38s. per ton net at mines. 
Spanish and Algerian ores are being imported at 37s. 6d. 
per ton delivered. 


Steel, 

In the steel trade there is marked activity at 
both Barrow and Workington. The whole of the atten- 
tion is being given to the making and rolling of steel for 
munitions of war, and the ordinary commercial sorts of 
steel are in the background, and orders are going else- 
where. America is reaping much benefit in this respect. 
No rails have been rolled at Barrow for some time, and 
the plate mills are standing idle. Prices are quoted for 
various sections, with billets at £12 per ton. These are 
wholly on munition account. Ship plates are at £11 10s., 
boiler plates £12 10s., heavy rails £10 17s. 6d. to £11 10s., 
light rails £12 to £12 10s., heavy tram rails £12 5s. 


Fuel, 

There is a brisk demand for steam coal, which 
is at 24s. 6d. per ton delivered, with house coal at 22s. 6d. 
to 36s. 8d. per ton delivered. The demand for coke is 
heavier at 33s. 6d. to 35s. 6d. per ton delivered for East 
Coast sorts and Lancashire cokes are at 31s. per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Iron Trade in July. 


Tue general expectation that the output of pig 
iron in the North of England would be increased by the 
blowing-in of more furnaces during July has been dis- 
appointed, with the result that the stringency of the 
position all round has been even more marked than in 
the month of June. Consequently, the allocation of the 
make has had to be very strictly carried out, all transac- 
tions, in actual fact, being under the surveillance, at one 
stage or another, of the specially-appointed authorities, 
The position remains one of great difficulty and uncertainty 
for traders, but the distribution has been carried out by 
the Control Committee in such a way that no home con- 
sumer has suffered actual shortage, though priority has 
necessarily to be given to users of pig iron for war purposes. 
Moreover, the overseas shipments of iron have been 
actually greater than in June, France taking nearly 4000 
tons more. But the embargo on neutrals continues, and 
must do so as long as the demands of the home industries 
and the Allies remain so heavy. The Ministry of Muni- 
tions has been pressing for an increase of the output, and 
makers are exerting themselves to the utmost to bring 
this about, but the difficulties are very great, and during 
July there was no addition to the number of furnaces 
in blast. It is hoped, however, to put a few more 
furnaces in during the current month. The shipments of 
pig iron from the Cleveland district during July amounted 
to 54,311 tons—1835 tons coastwise and 52,476 tons 
abroad—as compared with 52,888 tons in June, an increase 
of 1423 tons. The shipments to France amounted to 
44,435 tons, as against 40,449 tons in June, an increase 
of 3986 tons. Italy took 2441 tons, as against 3314 tons, 
and China and Japan 4650 tons, as against 4205 tons. 


Current Business. 


This week the market for Cleveland pig iron has 
been dull and featureless, and little business has bee.. put 
through. The position, if anything, is slightly easier, 
though there is still a heavy disproportion between supply 
and demand. Moderate lots are being disposed of here 
and there for home consumption at 87s. 6d., but makers’ 
order books are full for a long time ahead, and with stocks 
in the yards steadily diminishing there is little or no iron 
to be secured. The question of fuel remains the chief 
difficulty in the way of an increase of the output. The 
amount of coke being turned out is sufficient for present 
needs, with a small margin to spare, but the make needs 
to be largely increased if there is to be any substantial 
increase to the number of furnaces in blast. The export 
trade continues to be stagnant, with the exception of the 
shipments to France, which are being well maintained. 
The embargo on trade with neutrals remains practically 
absolute. Merchants quote 97s. 6d. for No. 3 Cleveland 
f.o.b., but it is understood that makers’ iron is obtainable 
for France in the near neighbourhood of 95s. The stock 
of Cleveland iron in the public store now only amounts 
to 23,800 tons, 370 tons of which is of the No. 4 quality. 


‘Hematite Pig Iron. 


There is no abatement in the activity which 
has characterised the hematite pig iron industry for some 
considerable time past, and there are evidences that this 
brisk state of affairs will be more marked in the immediate 
future. Despite the enormous output, there is still a 
stringency. The present make is sold for months ahead, 
and there are only limited odd lots to be obtained. The 
home price remains at 122s. 6d., French consumers also 
being able to buy at this figure. The general foreign 
quotation is 140s.. At the Warrenby Works, recently 
acquired by Dorman, Long and Co., Limited, and Bell 
Brothers, Limited, another furnace has been blown in on 
hematite this week, and a third is expected to be ready in 
September. 


Iron-making Materials. 


The foreign ore market is inanimate, consumers 
being so well stocked. The tendency would appear to 
be a trifle easier, but sellers still adhere to 38s. for best 
Bilbao Rubio on the officia] 17s. freight basis. In the coke 
trade there is no change of any note. Medium furnace 
kinds are obtainable at about 30s. 6d. delivered at the 


works. 


Manufactured Iron and Steel. 


So far as the Northern finished iron and steel 
trades are concerned the industrial conditions show little 
change, all the works continuing to be most actively 
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engaged. In every case it would appear as if the mills 
were being taxed to their utmost capacity to keep pace 
with the demands of our own Government and those of 
our Allies, shipments of steel, especially to France and 
Italy, being particularly heavy. Consequently, of course, 
the output is being monopolised on this account, so that 
little is going out in the ordinary way. Nevertheless, the 
production still falls short of the actual requirements. 
The output is appreciably greater than at the beginning 
of the year, and would be almost capable of meeting the 
demand, but for the difficulty of obtaining adequate 
supplies of hematite. Although additional furnaces have 
been put in on this class of material they are unable to 
keep the steel makers supplied. The fact is the progress 
made in extending the capacity of the steel works during 
the last six months has been greater than the corresponding 
movement in the smelting department. A _ further 
curtailment in the supplies of steel and hematite for 
ordinary purposes seems to be inevitable. The urgency of 
the matter has been brought to the notice of the Govern- 
ment, and it is anticipated that immediate efforts will be 
made to enlarge the production. The bulk of the manu- 
factured iron is also being consumed by Government 
contractors ; only negligible quantities are passing into 
private channels. The following are the principal market 
quotations : common iron bars, £14 17s. 6d. ; best bars, 
£15 7s. 6d.; double best bars, £15 15s. ; treble best bars, 
£16 2s. 6d.; packing iron, £11; packing iron, tapered, 
£11 15s. ; iron ship angles, £13 15s. ; iron ship rivets, £17 
to £18 10s. ; steel bars, basic, £16 10s. to £17 10s. ; steel 
bars, Siemens, £16 10s. to £17 10s.; steel hoops, £16; 
steel ship plates, £14 5s. ; steel ship angles, £11 2s. 6d. ; 
steel boiler plates, £12 10s. ; steel ship rivets, £20; steel 
sheets, singles, £18 15s. ; steel sheets, doubles, £19; steel 
strip, £17; heavy sections of steel rails, £12—all less 
24 per cent., except ship plates, angles and joists, packing 
iron and iron bars. The general quotation for galvanised 
sheets of 24 gauge, in bundles, is £28, less the usual 4 per 
cent. The shipments of manufactured iron and steel from 
the Cleveland district during July, totalled 18,835 tons, 
ax against 38,702 tons in June, a decrease of 19,967 tons. 
Of the manufactured iron dispatched, 1014 tons went 
foreign and 700 tons coastwise, and of the steel shipped, 
16,946 tons went foreign and 175 tons coastwise. Once 
more France was the largest receiver of steel, taking 
10,525 tons, Japan took 1508 tons, India 1304 tons, and 
Portuguese East Africa 1801 tons. India with an import 
of 319 tons was the largest customer for manufactured 
iron. 


Realised Prices for Manufactured Iron. 

The ascertainment giving the production and 
average prices for manufactured iron for May and June 
was issued this week by the Board of Conciliation for the 
manufactured iron and steel trade of the North of England, 
and shows that all previous records in respect of prices 
have been broken. The average net selling price is 
certified at £11 17s. 5.54d., as compared with £11 9s. 5.57d. 
per ton for the previous two months. The sales for the 
two months totalled 8473 tons as against 8299 tons. The 
return must be regarded as eminently satisfactory, having 
regard to the conditions prevailing. The output is being 
maintained at a high level despite the difficulty that is 
being experienced in securing suitable labour. It has 
also to be remembered that all efforts are concentrated at 
present in expanding the steel production. The ascertain- 
ment automatically fixes ironworkers’ wages by a sliding 
. Seale, and in accordance with this arrangement, there will 
be an advance of 3d. per ton on puddling, and 24 per cent. 
on all other forge and mill wages. 


The Coal Trade. 

There is a decidedly better outlook in the 
Northern coal trade, and expectations for August seem to 
indicate a more assured position, more particularly as 
regards steam coals, which have been somewhat irregular 
and uncertain lately. This week the market has improved 
considerably ; steam coals have shown enhanced values 
owing to large bookings and a better tonnage supply. 
Most of the steam collieries are now fully booked up for 
early loading, and all-round first-hand sellers have little 
or nothing to offer; whilst contractors are not able to 
operate to any great extent, as supplies are unobtainable. 
The result is, that direct sellers indicate a 50s. minimum 
for best Blyths, whilst second-hand holders are not willing 
to entertain anything under 47s. 6d., and even at this 
figure, supplies for early loading would be extremely 
difficult to arrange. Best second; are unobtainable 
direct, and very small quantities are available through 
merchants ; values thus rule steady. Steam smalls are 
in request, and show an advancing tendency. The 
Durham section is steady and satisfactory; heavy 
demands from France and an increasing home consumption 
make a very stable market. Gas and coking coals are 
well stemmed, and the few surplus lots are taken at limit 
prices ; hence transactions on the open market are few and 
quotations nominal, though the market certainly shows 
a steadier tendency. . Durham bunker coals are in 
moderate supply and stightly in excess of requirements, 
but holders will not entertain any discounts. The coke 
market is fairly firm, though the export trade is made 
increasingly difficult by the stringency of the licensing 
regulations. The best beehive foundry sorts are firm and 
unchanged. Quotations are as follows : Northumberlands 
—Best Blyth steam, 47s. 6d. to 50s. ; second Blyth steams, 
37s. 6d. to 40s. ; best smalls, 30s. ; households, 45s. to 50s.; 
bunkers, 32s. 6d. to 37s. 6d. ; unscreened, 32s. 6d. to 40s. ; 
Tyne prime steams, 47s. 6d. to 50s. ; Tyne second steams, 
40s. to 45s. ; special Tyne smalls, 30s. to 32s. 6d. ; ordinary 
smalls, 25s. to 27s. 6d. Durhams—Best gas, 35s. to 36s. ; 
second gas, 33s. to 34s. ; special Wear gas, 37s. 6d. to 40s. ; 
smithy, 35s.; coking unscreened, 33s. to 34s. ; coking 
smalls, 33s. ; ordinary unscreened bunkers, 33s. to 34s. ; 
best bunkers, 35s.; foundry coke, 45s.; furnace coke, 
40s. to 47s. 6d. ; gas coke, 32s. to 34s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Holiday Test. 


BErorE my next letter the question of whether 
or not the workers in this district will stand the test of 


dropping the regular August holiday will have been decided. 
I was chatting the other day on the subject with a director 
of one of the largest works here, and he seemed pretty 
confident that the majority would loyally stand the strain 
involved by such a long run without a real holiday break 
—for it has to be remembered that if this holiday is passed 
over it will be a run of five months before another is talked 
about, making it nine months without a break, and then 
one of only two days at Easter. But the director’s experi- 
ence was that the minority acted in a very disloyal manner 
at Whitsun, and he is just afraid of a repetition on the 
present occasion. It appears that they worked over 
Whitsuntide and received time and a-half, but the following 
Friday and Saturday they absented themselves, thus 
neutralising whatever benefit their holiday work had 
gained, and obtaining the extra pay really by false pre- 
tences. That, of course, is an offence which is being 
committed every week. Men work on the Sunday for time 
and three-quarters and stop away on the Monday, by that 
means obtaining a day’s holiday whilst receiving prac- 
tically a full seven days’ ordinary pay. So far, I under- 
stand, there is no special way in which the evil can be 
checked, except by continually bringing the offenders 
before the Tribunal, but certainly something more drastic 
should be done to check it. A friend who, as general 
manager, controls several thousands of munition workers, 
tells me that his plan would be to make the extra pay for 
Sunday or holiday work conditional upon the full hours 
for the rest of the week having been put in. In default 
of a clean time-sheet, unless sickness or other good cause 
could be shown, the rate of pay should be just ordinary, 
with full deductions for lost time. So far as the August 
holiday is concerned, inquiries do not show that, with the 
large majority of the men, there is any other desire than 
to stick to work in order to give the fullest possible support 
to the present great advance, but whether everyone will 
be able to sustain the effort without some sort of a break 
is another matter. There is a feeling among firms that, 
as certain machinery cannot safely be allowed to run much 
longer without overhauling, this work should be done 
gradually, so as not to set down any establishment wholly, 
and that opportunity should be taken to afford a short 
break in relays to those workers who feel incapable of 
continuing without one. This hot weather is making 
conditions exceedingly trying for furnace workers par- 
ticularly, and special regard should be had to such men. 
Generally speaking, however, the workers—both men and 
women—are looking for no holiday, and express themselves 
as prepared to do without one until the day of final 
victory. 


General Conditions. 


There are no particular changes to record in the 
general outlook. In the departments for finished products 
inquiries and orders seem much less numerous than was 
the case earlier in the year. The gradual depletion of 
the working population—that is, “‘ working population” 
in the normal acceptation of the term—by the encroach- 
ments of enlistment appears to be responsible, to some 
extent, for the quieter state of things, and many of the 
distributors are abstaining from wasting their time in 
seeking for supplies of goods which they have learned to 
know cannot be obtained. No maker, however, wants 
orders just now, as arrears of delivery are ever accumulat- 
ing, and the British Colonies and neutral countries on the 
Continent are prepared to take almost anything that 
can be got in the shape of saws, edge tools, files, cutlery, 
spoons and forks. A ‘‘ commercial ”’ travelling in Sheftield 
manufactures of the lighter steels informs me that wherever 
he goes. he finds the same state of things—no stocks of 
any kind. It is no longer a question of talking a customer 
into a good line, but of telling him how much or how little 
he can have of a certain article. In many instances 
stocks cannot be renewed, for the pressure upon manufac- 
turers of all light steels by various Government depart- 
ments and by our Allies is simply enormous, with little 
sign of tailing off. The United States is also prepared to 
buy freely of the choicer and more expensive products of 
the British steel industry. Some departments of engineer- 
ing are rather quieter, consequent upon a lessening inquiry 
for machine tools, and American houses report that .the 
“boom ”’ in the demand of our Allies for tools has come 
to anend. All this, of course, points to the fact that the 
general situation is now very well in hand, and that having 
made up the leeway that existed the Allies are finding 
themselves quite able to command supplies. As to our 
outward trade with the States, and, indeed, other countries, 
it is generally calculated that, so far as Sheffield manufac- 
tures are concerned, the value of exports from this 
district during the month just closed will prove to have 
been fully equal to those for the previous month and 
possibly to have exceeded them. 


The Pig Iron Advance Question. 


Last week there seemed to be an extraordinary 
amount of uncertainty about the maximum price of 
Derbyshire pig iron. According to the official list issued 
in April by the Ministry of Munitions, the selling price 
was limited to 85s. for forge and 2s. 6d. more for foundry 
at furnaces, and the recent revision showed no change 
upon those figures. As the end of June approached, how- 
ever, the general feeling that the maxima would be raised 
caused all forward business to be done on the understanding 
that the question of price was subject to any change that 
might become operative at the time of delivery under 
contract. A fortnight since a very definite report reached 
here that the Ministry of Munitions, in view of the rising 
cost of raw materials and increased rates of wages, had 
consented to an advance of 5s. per ton upon Northampton- 
shire, Leicestershire, and Nottinghamshire pig iron, to 
become operative at once, and of a similar amount upon 
Derbyshire pig iron if the cost sheets showed that such an 
increase was justified. Over the week-end, however, no 
intimation, official or otherwise, reached’ merchants in 
this district from the makers, and even last week the 
position remained exactly the same in that respect. In 
the meantime, I was given to understand from a Derby- 
shire source that the advance was agreed to for Northants, 
Derbyshire, Leicestershire, arid Nottinghamshire ‘“‘ without 
any question of cost sheets,’ that it was made operative 
as and from the 19th inst. to September 30th, and that 
any further advance beyond that date would have to be 





justified by actual costs. Nevertheless, I happened to 





know that some Derbyshire makers were quoting on the 
basis of the old maxima, with the proviso that, * should 
any definite step in the way of an advance be taken by 
the Ministry of Munitions,’ the quotations would be 
subject to such revision. It will be seen, therefore, from 
this that a remarkable state of uncertainty prevailed, 
which everyone concerned was glad to have cleared up, 
as it has been since my previous letter. It is now under- 
stood that though the Ministry promised to sanction the 
advance of 5s., the official recognition has not yet been 
received. Meanwhile merchants will not give the new 
figures, and makers, of course, want to see something 
definite done. 


LATER. 


Up to Wednesday night nothing definite had been done, 
so far as merchants in this district were aware. On the 
contrary, prices seemed rather on the loose side again, 
which did not suggest an early advance. It was at that 
time believed that the same remarks applied tu Stafford- 
shire makes also. 


Round the Works. 


A Sheffield firm has sent me a copy of the speci- 
fications of an invention the directors have patented for 
the purpose of combating the German practice of flooding 
the British and Colonial markets with cheap cutlery of the 
pocket-knife description. It is, of course, all very weil 
for old-established cutlery firms to pooh-pooh the idea 
of turning out what they call “rubbish” ; but if German 
competition is ever to be met on its own ground we shall 
have to make machinery by means of which the manufac- 
tures that sell will have as much commercial consideration 
here as the fine quality steel and fittings for which Sheffield 
has become famous. In this case the scales are made of 
pressed and moulded fibre. The blade itself can be made 
in any quality, and the knife consists only of two scales 
and a blade or blades, as the case may be, the blade being 
kept in position simply by a pivot pin and worked on a 
spring. There is no lining. The principle can easily be 
applied to other kinds of knives, but the great thing is 
that the cost of production is so low that it compares very 
well with anything of the kind that Germany put on the 
market in pre-war days. It is doubtful, however, if 
anything can be done with the invention just at present, 
or even until the end of this year, for this particular firm 
tells me that work for the Government is so pressing that 
nothing else can be looked at for fully six months. In 
fact, in whichever way one turns the same story is told. 
Aircraft steel is particularly heavy just now, and steel 
castings are in keen demand, a good deal being in fulfilment 
of the requirements of mercantile shipyards. Orders for 
high-speed steel and tools continue to pour in, and if only 
plant and labour staffs could be increased, makers could 
take any quantity of work—it seems illimitable. There 
is a very large amount of heavy steel work on hand, but 
chief efforts continue to be directed upon the output of 
shells, which is now of a magnitude no one could have 
conceived possible. Makers of high-speed and carbon 
steel twist drills have in hand tenders for a very large 
quantity of these tools for the War Office, the former 
description having to pass a test explained in a chart 
showing the required rates of drilling and the number of 
holes. Sheffield, Birmingham, Manchester, and Coventry 
firms are understood to be tendering. The same Depart- 
ment is calling for about 6000 pairs of pliers and sawyers’ 
wedges. Stainless steel is in growing demand. 


Fuel. 


In the steam coal market there seems no material 
change compared with a week since. The Government 
is still very chary about licences for export to neutrals, 
with the result that an increasing quantity of fuel is avail- 
able for inland sales. The market, as a consequence, is 
tending easier, and many large consumers are profiting 
by this state of things to put further stocks on the ground 
as a reserve against contingencies. Business with France 
and Italy appears to be on only a moderate scale, though 
that is chiefly attributable to a lack of carrying tonnage. 
The weight of steam coal available for the open market 
is greater than for some months, and although the selling 
pressure cannot yet be called acute, the fact is plain that 
collieries are becoming rather anxious for orders. At any 


-time, however, licences for export may be granted with 


more freedom, and then the market would at once tighten 
up, undoubtedly. It is therefore well for those who have 
room to do so to put down as much in the way of reserves 
as possible. At the moment the price of coal for neutrals 
is not quite so firm, and for inland sales the nominal 
values of steams are abcut as follows :—Best South York- 
shire hards, 17s. 9d. to 18s. 6d.; best Derbyshire hards, 
17s. to 17s. 6d., seconds, 16s. 3d. to 16s. 9d., and steam 
cobbles, 16s. to 16s. 6d. per ton at pit. There is an in- 
creased supply of small fuel available on the open market, 
and prices are inclined to droop. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding. 


THERE is not much change to report in the 
position of the shipbuilding industry in the Clyde area. 
The output of mercantile tonnaze shows a slight improve- 
ment, and, with the exception of those for the month of 
May, the returns for July are the la gest this year, so far, 
and amount to 17,000 tons, compared with 11,580 tons in 
June of this year, and 15,630 tons in July, 1915. It is 
true that the bulk of this class of work is being executed 
at yards on the lower reaches, but it is apparent, neverthe- 
less, that more attention is being given to mercantile 
work and outputs are likely to increase. The aggregate 
returns for 1916 to date amount to 74,785 tons, compared 
with 154,603 tons in the corresponding period in 1915. Of 
the vessels launched the Clan Stuart, s.s., 5800 tons, was 
built by Messrs. Russell and Co., Port-Glasgow, for Messrs. 
Cayzer, Irvine and Co. (the Clan Line), Glasgow, the 
Shuja, s.s., 5000 tons, by Messrs. Chas. Connell and Co., 
Glasgow, for the Bombay and Persia Steam Navigation 
Company, Bombay, the Wilston, s.s., 3180 tons, by Messrs. 
R. Duncan and Co. (Messrs. Russell and Co.), Port-Glasgow, 
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for Messrs. W. S. Miller and Co., Glasgow, and the 
Bishopton, s.s., 2600 tons, by the Clyde Shipbuilding and 
Engineering Company, P rt-Glasgow, for Messrs. Richards, 
Turpin (Shipping), Limited, Swansea. Work is proceeding 
without untoward incident in all the yards, despite the 
abandonment of the regular holidays, but it is hoped that 
the proposal to grant holidays in relays without interrup- 
tion to the production ef war work will be found workable 
and adopted. 


Shipping at Glasgow. 
A brisk business has been done at Glasgow during 
the past week orso. Arrivals in some instances have been 
heavier than usual, while cargoes outwards have also been 
of satisfactory proportions, During the week over 
15,000 tons of iron and steel material have been shipped 
to France, and 33,000 tons of coal to the same country, 
- + locomotives valued at £27,000 were shipped to 
. Na-aire. Cargoes inwards included about 20,000 — 
shehaa 4550 tons copper ore, 2030 tons magnesite, 1200 
tons manganese, and 37,890 tons iron ore. It is reported 
that the steam tonnage sold out of Glasgow registry during 
the past eight or nine months now totals over 280,000 tons. 
It has also been reported that a locally owned steamer, 
which was sold for about £3 15s. per ton d.w. in the begining 
of 1914, has just changed hands for rather over £28 per ton. 
The Glasgow dockers are asking for a further increase in 
wages of 2d. per hour all round, to be regarded as war 
wages. The matter is in the hands of Sir George Askwith, 
whose decision will be announced in a f_w days. 


Raw Material and Labour. 

The shortage of raw, and more especially semi- 
finished, material is hampering production. Supplies from 
America are not coming in so freely as formerly, and the 
pressing need for this class of material has" evidently 
brought matters to a head. It is stated that one large 
concern that used considerable quantities: of Continental, 
and, latterly, American billets, has decided to sp<nd about 
£250,000 on plant in order to be independent in future of 
the foreign supplier. Other works, it is said, are also 
making a move in the same direction. The labour position 
continues acute. One or two of the ironworks in the 
Coatbridge and Motherwell district have not been in 
operation for some time, or have only been partially 
running, owing to the scarcity of suitable workmen, while 
other works would willingly extend their capacity for 
production if sufficient labour could be guaranteed. 


Pig Iron. 

The demend for pig iron continues very strong, 
especially in the case of hematite, supplies of which are 
practically out of the market, unless for home consumption 
on Government work. Ordinary qualities are scarce and 
outputs are easily disposed of. In view of home require- 
ments, the export trade is reduced to a minimum. Ship- 
ments during the past week only amounted to 1003 tons 
compared with 2722 tons in the same week last year. 
Total shipments for this year to date, amounting to 
55,267 tons, show a decrease ‘of 37,276 tons compared with 
the same period in 1915. The warrant market is still 
suspended. Total stocks now amount to 26,342 tons 
compared with 116,098 tons at the end of last year. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder, and Langloan, Nos. 1 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3 
126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton at Ardrossan or Troon and Dalmellington 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and 
Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 

All branches of the finished iron and steel trades 
report continued activity. At the steelworks the pressure 
for deliveries of material on Government account is un- 
abated, and mills are unable to keep pace with the demand. 
Apart from war work there is practically nothing being 
done on home account, but the export market is fairly 
strong. Steel ship plates are quoted about £14 15s., 
boiler plates £15 10s. to £16, and angles £14 2s. 6d.—-all 
per ton, net, f.o.b. Glasgow. Black sheet makers are ex- 
ceedingly busy. The demand for the heavier gauges is 
particularly strong, chiefly for the British Government 
and export to France. The general export trade is re- 
stricted owing to the scarcity of licences. Prices are firm, 
but unchanged round about £18 5s. to £18 10s, per ton, net, 
Glasgow delivery. Malleable iron makers have a large 
number of orders on hand, and works are fully taxed in 
order to meet their obligations, and deliveries are hardly 
up to date. “Crown” iron bars are quoted about 
£14 12s. 6d. per ton, less 5 per cent. for home delivery, and 
£14 2s. 6d. to £14 10s. per ton, net, for export. 


Coal. 

The coal market in the West of Scotland has been 
easier in tone during the past week, and prices have been 
more favourable to buyers. Best ells are fairly steady 
for immediate loading, but forward bookings are slow, 
and collieries are inclined to make concessions in order 
to induce business. Splints are in good local request 
at the iron and steel works, and are fully booked for the 
limited quantities that private firms are allowed to export. 
Navigations are moderately busy, while steams are plen- 
tiful and easy. Smalls are in brisk demand for local 
consumption, but shipments are curtailed by the scarcity 
of licences. Ell coal is quoted f.o.b. at Glasgow, 26s. to 

0s.; splint, 30s. to 40s.; navigations, 36s. to 39s.; steams, 
25s. to 28s.; treble nuts, 23s.; doubles, 22s.; singles, 21s. 
Business in Fifeshire shows some improvement over the 
preceding week, but first-class steams are still short of 
orders, and prices for prompt delivery are subject to 
agreement. First-class screened navigation coal is quoted 
f.o.b. at Leith 45s. to 48s.; unscreened, 40s. to 42s.; first- 
class steams, 38s. to 40s.; third- class, 30s. to 32s. 6d. per 
ton. Collieries in the Lothians district have been more 
active, but orders are still far from plentiful, and the supply 
of tonnage unsatisfactory. Values are easier all round. 
Best steams are quoted f.o.b. at Leith, 34s. to 36s.; seconds, 
34s. to 35s. per ton. The aggregate shipments from 


Scottish ports during the past week amounted to, 185,510 


tons, compared with 221,508 tons in the preceding week, 
and 232,455 tons in the corresponding week of last year. 


Wages in the Iron Trade. 
The joint secretaries of the Scottish Manufac- 

tured Iron Trade Conciliation and Arbitration Board have 
received intimation from Mr. John M. MacLeod, C.A., 
Glasgow, that in view of the net selling price of iron during 
the months of May and June being brought out at 
£12 12s. 6.29d. per ton, the wages of the workmen will be 
increased by 7§ per cent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 

THE coal market has been sluggish in all depart- 
ments. Difficulties of buyers have been accentuated by 
anxiety experienced as to what the miners intended to 
do with regard to the question of working or taking 
holidays next week. The Admiralty authorities had 
appealed to the men to forego their usual leave at this 
period, and “ Mabon,” their old leader, had also exhorted 
them to place the interests of their country before their 
personal welfare ; but still practically all engaged in the 
commercial side of the industry had doubts whether the 
men would fall in with the wishes expressed. The coal- 
owners’ representatives at a meeting of the Conciliation 
Board on Monday offered extra pay as some inducement 
to the men to work regularly next week. Their offer Was 
ls. extra per day to men and 6d. per day to boys, provided 
they worked the full week. This payment was to be net 
and not subject to any percentage. It was understood 
that if the holidays were worked the men were not giving 
up their right to take them at a more convenient period. 
The offer of the owners was laid before a conference of 
delegates from the coalfield on Tuesday, and there were 
141 delegates present, representing 141,767 members. 
The final card vote showed that 1366 were in favour of 
two days’ holiday and 1264 for one day’s holiday. Each 
ecard vote represented 50 miners, therefore the actual 
number of miners voting were: for two days 68,300, 
for one day 63,200. This result came as no surprise, 
as mass meetings in various districts were held on Sunday 
last, and resolutions were carried at some of the more 
important gatherings in favour of two days’ holiday. 


The Question of Wages. 

The wage rate question comes along periodically 
with all its disturbing influences, embittering the relation- 
ship between capital and labour. There is now every 
prospect of a sharp tussle being seen. It is reported that 
the joint audit of the coalowners’ books shows a big 
increase in the average selling price of coal. The miners’ 
representatives are asking for a 12} per cent. advance, 
and the owners are applying for a reduction of 15 per 
cent. in the rate. Why there should be such an extra- 
ordinary disparity in their ideas, when their claims are 
based on the same returns, is almost incomprehensible. 
It is true that market prices for the three months April, 
May and June were the highest this year, although it is 
well known that the amount of coal actually sold at the 
abnormal prices ruling, which were up to 50s., was a very 
small percentage of the total. The workmen’s leaders, 
however, rely upon the average selling prices revealed, 
the prospects, ‘and the volume of trade to support their 
claims, while the owners point to the increased cost of 
production, particularly in material of all descriptions, 
as justification for a lower wage rate. The existing wage 
rate gives an approximate minimum wage of 7s. 03d. 

r day to the lowest paid man, and if they succeed in 
getting the 124 per cent. increase, which they now seek, 
it would give a minimum wage of 7s. 8d. perday. Should 
the owners obtain their 15 per cent. reduction, the mini- 
mum wage rate would fall to 6s. 34d. per day, which were 
the wages ruling in October last year. 


Foreign Coal Exports. 

There was a falling off last week in foreign coal 
shipments from South Wales of about 90,000 tons, as 
compared with the preceding week. The total was 
325,235 tons as against 184,992 tons in the corresponding 
period of last year, but during the last week of July, 1915, 
shipments were adversely affected by the trouble which 
arose in the coalfield on the question of the new wages 
agreement. Cardiff despatched last week 184,425 tons, 
which was an increase of 89,051 tons on the corresponding 
period of last year; Newport cleared 68,459 tons, which 
was nearly double the quantity a year ago; Swansea, 
with a total of 35,488 tons, showed an increase of 6801 
tons; and Port Talbot shipped 36,863 tons, which was 
an improvement of just over 10,000 tons. Fully 9) per 
cent. of the exports were for Allied destinations. 


Labour Matters. 

Miners in the anthracite area continue to show 
dissatisfaction with the award of Judge O’Connor on the 
question of the lost five per cent. Mr. T. Richards 
(general secretary of the South Wales Miners’ Federation) 
and Mr. W. P. Nicholas (the Federation solicitor) addressed 
a meeting of delegates of the anthracite coalfield last week- 
end, to explain the award, but the result of the meeting 
was a decision to reject the recommendation of the Central 
Executive and to ask the Executive Council to convene a 
meeting of the South Wales Coal Conciliation Board to 
consider the question further. The men’s demand is 
practically that the owners should during the 1915 agree- 
ment pay as the new standard 50 per cent. upon the 1879 
standard plus the percentages which have accrued. 
Labourers in the dry dock and ship-repairing yards of 
South Wales have secu an increase in pay of 6d. per 
day. Their demand was!for ls. per day increase, which 
would have meant 6s. per week advance on their wages, 
which now stand about 36s. per week, not counting over- 
time, extras, &c. The men’s claims were placed before 
the Committee on Production, the result being that: this 
body made an award of 6d. per day or 3s. per week, to 
take effect as from the beginning of July. Judge 
O’Connor’s award concerning the percentage of increase 
to be granted South Wales steel workers above the ex- 
isting maximum will be received shortly. The recent 





The owners contended that 
the enhanced cost of production would not warrant them 
in granting more than 10 per cent. 


owners offered 10 per cent. 


Current Business. 

The coal trade has suffered from an inadequate 
supply of prompt tonnage and coals have ruled weak for 
immediate shipment. Very little business has been 
carried through, but there have been signs of improving 
conditions, and the fear of stoppage of work in the coal- 
field has strengthened the view that coals will stiffen up 
in value. Dry coals have been very quiet at about 35s 
to 37s. for best and 33s. to 35s. for ordinary drys. In the 
Monmouthshire section best Black Veins are about the 
nominal figure of 38s. to 39s. Western Valleys have been 
slow in demand and have been done at 35s., but sellers 
are now asking about 38s. to 39s. Buyers have refrained 
from inquiring for these coals for the reason that it was 
expected that the Admiralty authorities might at any 
moment stop exporters taking them. The result has been 
that the demand has fallen most upon ordinary Eastern 
Valleys. Sales have been effected at 32s. 6d. to 33s., but 
sellers, realising that loss of production and increased 
demand would make these coals worth higher figures, 
have stopped selling at the lower prices and are holding 
for nearer 35s. Bituminous coals share the improving 
tendency, No. 2 Rhondda large being about 31s. to 32s. 
Smalls are very steady on the basis of 27s. 6d. to 28s. for 
best bunkers, and cargo sorts about 24s. for the best. 
Patent fuel is 47s. 6d. to 50s., while pitwood is firmer on 
the shorter supplies resulting from the continued strike 
at Lisbon, and quotations are 49s. to 50s. 

LATER. 

The coal market has taken a decidedly firmer tone 
as the outcome of the miners’ decision to take Monday and 
Tuesday next as holidays. It is recognised that production 
will be interfered with practically the whole of next week, 
end as the Admiralty authorities are declining to elease 
any of the better quality coals there is a bigger demand 
for inferior grades. There is very little prospect of work 
being done at the docks on Monday, as the trimmers are 
imposing the extra charges made last Whitsuntide, 
viz., 2s. 6d. per man per hour on Admiralty boats, 3s. 6d. 
per man per hour on free British vessels and 5s. per man 
per hou on neutral and free Allied tonnage. These charges 
are in addition to the ordinary tariff, and are also being 
imposed by the tippers, who are also submitting a demand 
to the respective railway companies concerned for an 
immediate increase of 25 per cent. on all earnings, exclusive 
of war bonus and overtime payments. There is very 
little doubt that many shipowners will decline to pay the 
extra rates for work on Monday next, so that very little 
coal-tipping will take place on thatday. As regards values 
large steams and leading Monmouthshires are now quoted 
about 38s. to 40s., and sellers refuse to take less for 
‘shipment ahead. Middlemen are asking 35s. as against 
32s. 6d. for ordinary Eastern Valleys. Small coals are 
firm at last prices. 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 40s.; ordinaries, 
35s. to 37s. 6d.; best drys, 35s. to 37s.; ordinary drys, 
33s. to 35s.; best bunker smalls, 27s. 6d. to 28s.; best 
ordinaries, 25s. to 26s. 6d.; cargo smalls, 21s. to 24s.; 
inferiors, 18s. to 2ls.; washed smalls, 29s. to 31s.; best 
Monmouthshire Black Vein large, 38s. to 39s.; ordinary 
Western Valleys, 35s. to 38s.; best Eastern Valleys, 36s. 
to 39s.; seconds Eastern Valleys, 33s. to 35s. Bituminous 
coal: Best households, 25s. 6d. to 26s. 6d.; good house- 
holds, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 38s. to 


40s.; smalls, 32s. to 33s.; No. 2 Rhondda large, 31s. to 
32s.; through, 27s. to 28s.; smalls, 23s. to 24s.; patent 


fuel, 47s. 6d. to 50s. Coke: Special foundry, 62s. 6d. to 
65s.; good foundry, 60s. to 62s. 6d.; furnace, 50s. to 55s. 
Pitwood, ex ship, 49s. to 50s. 


Newport. 

Inquiries have been of small account except for 
ordinary Eastern Valleys, which buyers count upon 
securing more easily than the better qualities, but business 
on the whole has been quiet and values irregular, though 
the tendency is for values to improve. Weak spots are 
not so prev alent, tonnage arrivals being more satisfactory 
this week than was the case last week. Sellers are asking 
higher figures for forward delivery. Approximate prices : 
—Steam coal: Best Newport Black Vein large, 37s. to 


39s.; Western Valleys, 36s. to 38s.; Eastern Valleys, 
37s. to 39s.; other sorts, 32s. 6d. to 35s.; best smalls, 25s. 
to 26s.; seconds, 23s. to 24s. Bituminous coal: Best 






25s. 6d. to 26s. 6d.; seconds, 23s. 6d. to 24s. 6d.; 
Pitwood, ex ship, 49s. to 50s. 


house, 
patent fuel, 45s. to 47s. 6d. 


Swansea. 
There has been no material change in the 
anthracite coal market. Values have bcen fairly : teady 


on the whole, although the market has not been free from 
weak spots. The tonnage position is better, which is 
relieving some colliery owners of anxiety for early loading. 
Rubbly éulm is firm, but duff is weaker. Approximate 
values :—Anthracite : Best malting large, 30s. 6d. to 32s.; 

second malting large, 27s. 6d. to 29s. 6d.; Big Vein large, 
26s. 6d. to 30s.; Red Vein large, 25s. to 26s. 6d.; machine- 
made cobbles, 38s. 6d. to 39s. 6d.; French nuts, 38s. to 
40s.; stove nuts, 37s. 6d. to 39s. 6d.; beans, 29s. «d. to 
3ls.; machine-made large peas, 20s. to 23s. 6d.; rubbly 
culm, 14s. to 15s.; duff, 5s. 3d. to 5s. 6d. Steam coal : 
Best large, 34s. 6d. to 36s.; seconds, 30s. to 33s.; bunkers, 
27s. to 32s.; smalls, 19s. 6d. to 21s. 6d. Bituminous coal : 
No. 2 Rhondda large, 37s. 6d. to 40s.; through and through, 
31s. 6d. to 33s. 6d.; smalls, 24s. 6d. to 27s.; patent fuel, 
45s. to 50s. 


Tin-plate and other Quotations. 

The following are the official quotations from the 
Swansea Metal Exchange :—I.C., 20 x 14 x 112 sheets, 
31s. to 32s.; I.C., 28 x 20 x 56 sheets, 32s. to 33s.; I.C., 
28 x 20 x 112 sheets, 63s. to 64s.; I.C. ternes, 28 «x 20 x 
112 sheets, 57s. 6d.; galvanised sheets, 24 g., £26 10s. to 
£27 per ton; block tin, £167 5s. per ton cash, £168 per 
ton three months ; copper, £108 10s. per ton cash, £104 10s. 
per ton three months. Lead: English, £29 10s. per ton ; 





audit showed an increase of 24} per cent. on the old seale, 
and the men applied for the full percentage, but the 











Spanish, £28 7s. 6d. per ton ; spelter, £55 per ton. Quota. 
tions for iron and steel are purely nominal, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES, 


9622. July Ist, 1915.-Semt-roTary Enorine, Josiah Philip 
White, Warren-road, Collier’s Wood, Merton, 8.W. 

This is an internal combustion engine of the double-acting 
semi-rotary pattern. It consists of an outer water-cooled casing 
or cylinder A in which is fitted a double rotor or vanes C and 
two fixed heads or abutments. The casing or cylinder is fixed 
to a crank chamber, which contains an ordinary crank shaft 
K and cam shafts L. The rotor or vanes in the casing 
are fixed t» a shaft which lies in the axis of the cylinder. 
At the end of the shaft is fitted a lever B which gives the 
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motion to the crank shaft in the crank chamber by means of an 
ordinary connecting-rod J. The engine is controlled by the 
ordinary mushroom head valves D. The crank shaft receives 
two impulses in one revolution. Each side of the rotor or vanes 
completes the four operations, viz., induction, compression, 
explosion and exhaust. By fixing the casings or cylinders in 
pairs and using two levers and two connecting-rods on to the 
ordinary crank shaft in the crank chamber four impulses will be 
given in one revolution. The casing or cylinder is water-cooled 
and the rotors or vanes are also water-cooled, the water passing 
through the rotor or vane shaft.—July 12th, 1916. : 


9819 of 1915. Date of application, January 6th, 1916. 
IMPROVEMENTS IN INTERNAL COMBUSTION ENGINES, 
William Frecknall Thrutchley, Albert-road, Hale, Cheshire. 

This invention relates to two-stroke internal combustion 
engines in which an explosive impulse is given at each revolution 
of the crank shaft. A piston of two diameters is employed, 
the smaller one being tubular and acting as the combustion 
chamber, while the larger one is utilised for inducing the fuel 
and compressing it prior to its passing into the combustion 
chamber for forcing out the burnt gases of a prior explosion 
previous to being compressed and ignited. In the illustration 
the piston is indicated at the innermost end of its stroke. It 
has just completed its firing stroke and the exhaust gases are 
passing out through the exhaust ports in the piston and exhaust 
passages connected therewith. ‘The fuel inlet ports F are open 
to the induction pipe G and the annular space D. As the piston 
moves outwardly its head B passes beyond the ports F, so leaving 

the annular chamber D below it open to said ports, and as a 

result of such action a partial vacuum is created, which induces 

the fuel to flow into the chamber. As the piston takes the 


N° 9819. 





i ty) i 

ces) i) fi 
yy i 
Biv Dood 


reverse stroke the fuel is compressed between the inner side of 
the piston head and the bottom W of the annular chamber, 
the compressed fuel also filling the side pockets I. When the 
lower portion of the head B is passing the pockets the compressed 
fuel passes round its edge through the annular transfer ports Q 
and ports R, and into the combustion chamber U, by which 
time the exhaust ports are open. As a result the new fuel is 
transferred into the combustion chamber, expands and exercises 
a scavenging action which drives out the exhaust gases. The 
piston reverses its stroke, closing the exhaust passages and 
finally compressing the charge between the dome V and fixed 
head C, firing taking place when the exhaust ports register with 
the ignition plugs, when the piston descends again and the 
aforesaid cycle of operations is repeated. As the piston reaches 


small charge acting as a cushion for the piston and so assisting 
in its reverse stroke.——July- 12th, 1916. 


13,964. October Ist, 1915.—Ianrrion Apparatus, Robert 
Alexander Nielsen, of H. C, Jensen, Vej. 13, Copenhagen. 
_ This invention relates to means for effecting the ignition in 
internal combustion engines of the type in which the ignition 
is effected spontaneously by the compression pressure. A is 
the feed pipe for the fuel. This pipe is placed perpendicularly 
to the cover of the ignition chamber B, through which the fuel is 
carried to the cylinder, from which, however, it is shut off 
by means of a non-return valve C to provide against eturn 
shocks in the pipe. his is especially important when lighter 
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fuel is used. The ignition chamber B is surrounded by a water 
jacket D, and the end of the chamber facing the cylinder is 
closed by means of a base or plug E. This may be provided 
with a conical projection over which a certain quantity of the 
fuel mixes with the incoming air and is ignited on account of 
the heat in the air, so that the mixture of fuel and air in the 
chamber B is expanded, whereby the remaining fuel which has 
not been ignited is thrown through the ports F into the cylin- 
der. It is claimed that with this device the motor may be 
started without first heating theignition chamber or any other 
part of the motor and without any additional ignition apparatus. 
July 12th, 1916. 


TELEGRAPHS AND TELEPHONES. 


11,831. August 16th, 1915.—TRANsMITTERS FOR WIRELESS 
TELEPHONY, Marconi’s Wireless Telegraph Company, 
Limited, and S. O. E. T. Trost, Marconi House, Strand, 
London. 

This invention provides means for setting up in an aerial 
two or more sets of oscillations, the phases being such that the 
oscillations normally neutralise each other, the phase of one set 
being controlled by a microphone or other similar device. 
When the microphone is in action it alters the phase of one or 
more of the sets of oscillations, so that they no longer neutralise 
one another, and oscillations corresponding to those of the 
microphone are consequently emitted. Preferably the oscilla- 
tions are controlled by a circuit of small power, which in turn 
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is controlled by the microphone. A and C are condensers 
continuously connected to a source of current B and discharged 
in succession by a dise dischar.er D through quenching devices 
Q R and primaries P of a secondary S in the aerial circuit. The 
time of the discharge is controlled by the discharges of auxiliary 
condensers K L effected by a second dise discharger T D, as 
described in the specification No. 11,371 of 1913. M is a micro- 
phone inserted in the discharging circuit of the condenser L, or 
the microphone may be placed in the charging circuit of one of 
the condensers.—July 12th, 1916. 


ELECTRICAL TRANSFORMERS. 


9921. July 7th, 1915.--ELEcTRICAL TRANSFORMERS, George 
Harlow, Oldfield-lane, Altrincham. 

This invention relates chiefly to transformers of the core 
type in which there is usually one low-tension coil on each core 
wound next to the iron, and outside of this and co-axial therewith 
a number of high-tension coils placed one above the other and 
separated by insulating material. If a short circuit occurs on 
the low-tension side of the transformer, in addition to very 
heavy radial stresses set up between the windings there is caused 
an axial stress which tends to force the high-tension coils apart 
and also the windings of the low-tension coils may be distorted 
in a similar manner. In order to secure the coils against axial 
movement heavy clamps are provided at the top and bottcm of 
the high-tension and low-tension windings. It is found, how- 
ever, that although these clamps may be forced tightly against 
the winding when the transformer is built they gradually become 
loose owing to the shrinkage of the insulating material, and this 
is especially noticed with regard to the high-tension coils. In 
order to overcome this difficulty the clamps have been provided 
with heavy springs, the expansion of which takes up any slack- 





the end of its inward stroke a portion of the fuel is momentarily 
trapped and compressed between it and the bottom W, this 


ness due to shrinkage of the insulation. This arrangement has, 


expanded the windings are no longer firmly held, but under 
heavy stress may move to the extent to which the springs have 
expanded. According to the present invention, the springs 


hy 
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for holding the coils or clamps are provided with dashpots A, 
which prevent a rapid movement of the coils under a sudden 
axial stress, but permit the gradual expansion of the springs 
to compensate for shrinkage in the insulation.—July 12th, 1916. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


100 757 (No. 1788 of 1916). February 7th, 1916+-ImpRovEe 
MENTS IN CUTTING-OFF OR PARTING MACHINES; Clifton and 
Baird, Limited, and Charles Henry Clifton; Jolttistone, near 
Glasgow. = 

The machines to which this invention relates ate used for 
cutting off lengths or pieces from bars, billets, tubes, &c., the 
work being held stationary while the cutting tools revolve with 
the face-plate and cut into or through the work. It has special 
reference to machines in which the feed mechanism for the 
cutting tools is driven from a rotatable toothed ring or annulus, 
and in which a variable speed drive is used and is controlled so 
as to compensate for variations produced by changes in the feed. 

A is the bed-plate of the machine, B the driving shaft, C the 

driving pulleys, D the hollow spindle, E the revolving face-plate, 

F the tool slides and G the cutting tools. From the driving 

shaft the motion is transmitted by the train of gears shown, and 

the tool feed is put into and out of gear by means of the lever H. 

When the feed is to be put into operation this lever is moved so 

as to shift the wheel J towards the right-hand and to 

engage it with the shaft K by means of the clutch L, when the 
rotation of the shaft K rotates the gears J, M and N and the 














annulus O, thereby feeding the tools in the usual way. The 
change feed and compensating gear is under control of the hand 
lever P. When the feed is thrown into gear by the lever J the 
lever P is also moved to put one or other of the feed and compen- 
sating gears into operation by means of the sliding keys RS. 
The angular velocity of the face-plate of the machine, and 
therefore the cutting speed of the tools, is under the control of 
the hand lever T, which operates the clutch U, and, in order to 
obtain a uniform cutting speed of the tools, as the work, during 
the cutting operation, is reduced in diameter, the lever is moved 
so as to put the clutch U in gear with the wheel V, with the 
result that the worm W revolves and moves the quadrant X 
so as to cause the cone pulleys to open and close, thereby increas- 
ing the angular velocity of the shaft Y and the velocity of the 
gears, and consequently the speed of the spindle D and cutting 
tools G. The cone pulleys may be rapidly reversed at any time 
by moving the hand lever T so that the clutch U will disengage 
the wheel V and engage the chain wheel A}, which is driven by 
the chain B! and chain wheel C! from the shaft B.—July 12th. 


1916. 


MEASURING AND TESTING INSTRUMENTS. 


11,936. August 18th, 1915—AppaRATUsS FOR DETERMINING 
THE HARDNESS OF A Bopy, Vickers Limited, Westminster, 
and Robert Low Smith, Erith. 

This tool comprises a steel ball B or other body supported in 

a holder A, which has an opening for the bar X to be tested, 

the position of the ball being such that it lies contiguous to the 

bar and protrudes to some extent through the holder. A resilient 
member D having an aperture is interposed between the ball 
and the bar, so as to keep these separate and provide sufficient 
friction to retain the holder in any position to which it is moved 
along the bar. The part of the holder opposite the ball consti- 
tutes an anvil for receiving blows froma hammer. The resilient 
member is provided with tongues FE F, the former engaging with 
ledges or recesses G on the holder and the latter being upturned 
to serve as a pointer. To obtain the me rene hardness of 
an article the holder A is slid on to one of the bars B possessing 
the same degree of hardness as that which the article under 
examination should possess. The bar B is then held by its end 
so that the ball rests on the article with the axis of the holder 
perpendicular thereto, and the anvil of the ball holder is given 
a slight blow with a hammer. The holder is then slid along the 
bar so as to expose the impression or indentation made on the 
standard bar, and this impression is compared with that which 
was simultaneously made on the article by the same blow of the 
hammer. If the two impressions are the same in size, the hard - 
ness of the article under examination is the same as that of the 





; however, the objection that when the clamping springs have 
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standard bar. If, however, there is any appreciable difference 
in the size of the two impressions the operation is repeated 
with a harder.or softer standard bar until equal impressions are 
obtained with the same blow, the figures at the end of the 
standard bar then giving the degree of hardness possessed by 
the article under examination. The method of using the 
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pointer F is to slide the holder A up to near the end of the bar, 
so that the pointer is at or adjacent to the extreme end. The 
holder is then in position for taking the first test. After each 
successive test the holder is moved down the bar until the 
pointer registers with the inner edge of the impression that was 
jast taken. In this way the pointer always indicates the last 
impression and any danger of the impressions overlapping is 
prevented.—July 12th, 1916. 


HEATING AND LIGHTING. 


IN TEMPERATURE- 
Whitehouse-street, 


-IMPROVEMENTS 


9650. July 2nd, 1915. 
Isaiah Hall, 


CONTROLLING DEVICEs, 
Aston, Birmingham. 
This invention’ comprises improveménts in and connected 
with temperature-controlling devices in which a controlling 
valve is operated through the medium of amplifying means 
such as levers, and in which a thermostatic element of carbon 


or other non-metallic material is employed, the connection of 


the thermostatic elements being such as to eliminate stuffing- 
boxes. The apparatus is contained in a box A, which is liquid- 
tight with the exception of the inlet D and outlet E. In this 
box is arranged a valve B and a series of multiplying levers C, 
the -box having attached thermostatic elements F adapted 
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through the medium of different coefficients of expansion to 
operate the valve B by means of the multiplying levers C. 
Preferably one of the members, namely, the inner member of 
the thermostatic couple is of carbon and the outer tube is of 
steel or, if desired, any other non-metallic material or metal 
may be employed. In order to vary the temperature to be 
maintained by the apparatus, the valve seat G may be moved 
towards or away from the valve B by providing the valve 
seating with external screw threads which engage with a tapped 
hole. The valve seating G is rotated by an external knob I, 
which is cone-seated or the like to prevent, escape of the fluid 
from the interior of the box.—July 12th, 1916. 


13,807. September 28th, 1915.—Muiners’ ELecrric 
George Alfred Bellamy, Kenfig Hill, Glamorgan. 
In this invention the inventor provides within the lamp head 
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a spring ring or member A which is adapted to co-operate with 
the contaet plate B and the other parts to hold them resiliently 
in place and te press the contact-plate down on to the terminals 





C of the cell. ‘The terminals are preferably formed by screwing 
solid plugs or nuts on to the projecting lugs of the plates. 
The construction of the spring ring is clearly shown. The 
flange at the upper portion of the split ring is formed by means 
of radial slits or divisions into a plurality of independent spring 
fingers or segments, some of which are sprung upwardly so as 
to engage the underside of the lamp head, while the others 
engage and press upon the upper side of the flange of the lamp 
glass or its equivalent evan. my In order to keep the spring 
ring of the lamp element in place the ring may itself be provided 
with other arms or fingers adapted to be bent down or otherwise 
arranged to engage the lamp head, or, if desired, a separate and 
flat split ring may be provided and sprung into place within 
the lamp head for this purpose. This split ring may be secured 
in place against unauthorised removal by screws or bolts or even 
by means of rivets or eyelets, which have first to be destroyed 
before the ring can be removed.—July 12th, 1916. 


SHIPS AND BOATS. 


5000. March 3lIst, 1915.-IMPROVEMENTS IN WARSHIPs, 
Vickers Limited, Westminster, and Thomas George Owens 
Thurston, of Vickers Limited. 

This invention relates to surface vessels used in naval warfare, 
in which chambers are provided around the ship for the purpose 
of protecting it from the effect of submarine explosions by serving 
as resistance and expansion chambers for the explosion gases. 
The outer wall of the chamber A is convex or has a pronounced 
projecting wall in contact with the sea. The inner wall B or 
back of the outer compartment constitutes a partition between 
the outer and inner compartments. It is composed of a suitably 
stiffened bulkhead or inner framing, which may be additionally 
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stiffened to resist breakage by a longitudinal girder or girders 
extending along its back and preferably composed of semi- 
circular or box-shaped plating, supported by means of flexible 
cables or the like extending transversely across the girder and 
connected at their ends to the upper and lower portions of the 
bulkhead or to other suitable parts. The inner compartment 
C, which provides the final and strongest resistance to the 
explosion gases, is formed with a strong plated bulkhead, which 
is preferably made approximately semi-circular in shape, that 
is to say, it extends inwardly from the upper portion and then 
extends outwardly towards the lower portion of the outer com- 
partment._July 12th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of the following patents, £18 have been paid in 


renewal fees. 


No. 28,178/09..-Hose-pipes. Metal hose-pipes are formed 
of annular parts constructed in the manner of a folding pipe 
and autogeneously welded togethe., or electrically welded. 
The ends of the parts are formed with flanged extensions, which 
form the welding seam. Witzenmann, E., Germany. 

No. 2,6583/09. — Fulling fabrics. In a two-cylinder fulling 
machine, the guide-frame is connected to the bearings of tho 
upper cylinder by rods and levers, and so serves both for loading 
the upper cylinder and for raising it when knots or the like form 
in the goods and cannot pass through the frame eye. Hemmer, 
L., Ph. Ges., and Hemmer, J., Germany. 

No. 28,700/09.—-Feeding sheets. Sheets are fed independently 
to a machine from two piles by means of rollers which advance 
the piles by ratchet mechanism controlled by feed-wheels resting 
on the sheets, and the second feed-roller is actuated indepen- 
dently of the first, but from the same slotted connecting-rod. 
Spiess, G., Germany. 

No. 28,707/09.—Small arms; breech actions, sliding breech- 
block ; barrels. Relates to automatic pistols with fixed barrels, 
and consists in a method of detachably securing the barrel to 
the body of the weapon. Mauser, P., Germany. Dated 
December 24th, 1908. 

No. 28,746/09.—-Respirators ; litters, &e. Relates to respira- 
tion apparatus of the type used for persons who have been 
overcome by poisonous gas in mines, &c., and consists in the 
provision of a spring-actuated folding frame within the head 
portion of the hood in order to give a larger air space. Drager- 
werk, H., and B. Drager, Germany. Dated December 16th, 
1909. 


No. charging. 


28,755/09.—Furnaces; roasting furnaces ; 








Relates to mechanical furnaces for roasting ores in which the 
composition of the sulphur dioxide gases evolved at any par- 
ticular part of the furnace varies from time to time, and consists 
in recovering separately the rich and. poor gases by leading 
them to separate collecting-chambers, the rich gases being after- 
wards conveyed away for use in the facture of sulphuric 
acid, and the poor gases being led to the stack. Schlippenhach, 
F., von, Germany. Dated May 24th, 1909. 

No. 28,835 /09.—-Workmen’s time recorders. In card machines 
the holder is automatically and positively advanced by mechan- 
ism which is released by the clockwork operating the printing 
mechanism and controls means for moving the ink-ribbon, 
Westrum, L. 8., van, Germany. 

No. 28,944/09.—Drilling machines. A portable hand-drill 
of the type in which the drill spindle is driven at a high speed 
by means of gearing, has the gear-wheels mounted between 
parallel walls of a casing which encloses, by means of a bell- 
mouthed extension, a fly-wheel mounted at the end of the drill 
spindle. To check vibration the spindle is mounted in a casing 
and the gyroscopic effect of the fly-wheel assists in maintaining 
the spindle in any operating position. The fly-wheel may be 
formed in one with the lower bevel gear-wheel. ye 
Germany. 

No. 29,098/09.-—-Heating and cooling water. Apparatus for 
heating boiler feed-water by direct contact with steam, also 
applicable for cooling liquids, consists of a series of troughs, 
through which the water flows, and over which the steam passes 
in the direction opposite to that of the water, the troughs being 
so arranged that the steam and water are brought into the 
closest contact where they are moving fastest. _Muchka, J., 
Vienna. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 19th. 

THe most interesting feature of the steel industry is the 
present and prospective demand from Allied and neutral 
countries of Europe for furnace and mill products for pig iron, 
billets, sheet bars, , rbrondn rails, barbed wire, and forgings. The 
estimated total aggregated is put at 700,000 tons, and most of 
the inquiries are of an urgent character. American implement 
makers and car builders are at present contracting for several 
hundred thousand tons of steel suitable for their special require - 
ments, Considerable orders for steel plates have been placed 
for export to Japan, China, England and Italy. Plate mill 
capacity for car steel requirements will absorb a great deal of 
next year’s output. American railroads are considering the 
buying of a considerable amount of equipment, but immediate 
orders will not be placed. An order for 12in. pipes for a 45-mile 
line in West Virginia has been placed. Boiler tubes are selling 
from 4 dols. to 8 dols. a ton above the list price. Another plate 
mill will soon be built at Pittsburg, capacity 100,000 tons a year. 
An order for material for a pipe line in California calling for 
5000 tons will soon be placed. European demand dominates the 
steel trade. The immense Russian order of some 365,000 tons 
will be delivered next year. The rail mills are largely booked 
up to Midsummer, 1917. Urgent inquiries continue to pour in 
for locomotives. France wants 20,000 tons of pig iron, in addition 
to a recent order for 25,000 tons, A very large amount of 
domestic business is necessarily held in check because of high 
prices and inability to secure favourable deliveries, As fre- 
quently mentioned, new capacity is being hurried to completion. 
The outlook is for a continuation for an indefinite period of the 
conditions which have prevailed for the past six or twelve 
months. During the past twelve days copper exports have 
averaged over 1000 tons a day. Producers are quoting 29 cents 
for October for electrolytic, but copper has been sold under 
24 cents. European demand is being temporarily withheld. 
Production is expanding rapidly and late extremely high prices 
will probably not return. Domestic demand may now be 
expected in a short time to develop some activity. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Western Wheeled Scraper Company, of Aurora, IIl., 
U.S.A., asks us to inform our readers that George F. West and 
Co., of Caxton House, Westminster, have been appointed their 
British agents. 

Tue blast-furnaces, steel works and other properties of the 
Glengarnock Iron and Steel Company, Limited, also the works 
of the Glengarnock Chemical Company, Limited, have been 
acquired by David Colville and Sons, Limited, Da’zell Steel and 
Iron Works, Motherwell. Messrs. Colville took over possession 
on July Ist. 

Tue Sullivan Machinery Company, of 122, South Michigan- 
avenue, Chicago, and Salisbury House, London, England, has 
established an agency in Holland with Messrs. Petrie and Co., 
Heerengracht, 141-145, Amsterdam, as its special representa- 
tives. This new arrangement replaces the Sullivan Machinery 
Company agency previously at the Hague. 








Tue SoutH-WEsTERN PoLyTecunic InstTiTuTE._-The South- 
Western Polytechnic Institute, Manresa-road, Chelsea, London, 
S.W., will open on September 25th for day and evening classes. 
The Engineering Courses include lectures in electrical and 
mechanical engineering, physics, chemistry, mathematics, and 
practical instruction in the fully-equipped laboratories of the 
Factitate. Students are prepared by recognised teachers of 
the University of London for the B.Se. degree in engineering 
of the University, for admission to the various engineering 
societies and the examinations of the City and Guilds of London 
Institute. The evening courses also include, besides the engineer- 
ing courses above, classes in electrical wiring and other trade 
subjects. Arrangements have been made for —s students 
who have passed satisfactorily through the three years’ day 
course in positions with large engineering firms. and hitherto 
such firms have offered more vacancies than the Institute has 
been able to fill with its students. The prospectus may be 
obtained on application to the Secretary (Room 25). 

Evecrricity Suppty.—A conference has taken place between 
the Electricity Supply Committee of the Institution of Electrical 
Engineers, the Joint Committee of the Incorporated Municipal! 
Engineers’ Association, and the Incorporated Association of 
Electric Power Companies regarding co-operation between the 
committees. These committees are constituted as follows :-— 
The I.E.E. Committee: Messrs. R. A. Chattock (chairman), C 
P. Sparks (president, I.E.E.), C. H. Merz, 8. L. Pearce, G. ws 
Partridge, T. Roles, W. B. Woodhouse. Joint Committee of 
the I.M.E.A. and I.A.E.P.C.:—As representing the Incorporated 
Municipal Engineers’ Association: Messrs. J. H. wden,” 
R. Chattock, W. W. Lackie, 8. L. Pearce, H. Faraday 
Proctor (ex officio), T. Roles; as representing the Incorporated 
Association of Electric Power Companies: Messrs. W. A. 
Chamen (chairman), J. 8. Highfield, C. H. Merz, D. A. Starr, A. 
de Turckheim (ez officio), W. B. Woodhouse. In order to avoid 
overlapping and to ensure co-operation and co-ordination, two 
members common to both committees have been delegated as 
intermediaries, so that the two committees will be in continuous 
touch with each other’s work. It has been agreed that the 
LE.E. Committee shall devote its attention to the question of 
electricity supply from the point of view of the requirements of 
the country as a whole, and shall deal with the engineering 
aspect of the matter, while the Joint Committee will go into 
more immediate questions of organisation and linking up of 
existing undertakings, &c. 
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f.. BY INLAND POST 
Vout. CXXII.—No. 3163] LONDON: FRIDAY EVENING, AUGUST 11, 1916. [Prick Sixpence "youruos 
———— 
>A TERN N 1907. . . » . 7 wae 
, PASE ae Cemeeee ar T [ Jniversity of Birmingham. Sittingbourne Urban . District (jontrolled Establishment at 
Note, area, aves Tat a SOTA angi x srvin, | BRAC e NA Seta EATEN yo 
N 0. ited, of Broad Sanctuary- -™ . g 2a a strong AC AN (ine! le for service! N accustomed to Machine Tool Work. State 
4 b = noth Instroet, ‘inthe Cit: of Wostminster and Sir OLIVER ng ag D.S8c., LL.D., F.R.S. accustomed to Engine Driving and cme ene Plant, and e, experience, salary. No person already engaged on Govern- 
oan y London, SEEK LEAVE to AMEN’ ND the SPECIFI- mang ? 43 , Pree capable of acting as labourer assistant in repair of deep well | ment work will be employed. —Apply to your nearest Board 
a tN ‘LE SERS PATENT No. 24,756 of 1 1908, granted to Vice-Prexcirau: pumps (150ft. below surface). Must be willing to fill up time | of Trade Labour Exchange, mentioning “The Engineer” and 
cation "” ile on Candy ved “ Improvements in apparatus for use Dr. R. 8. HEATH, ™. A. asa i ee eS apt 'y, statin, ae a number 241. 
in or it ¢ ymnection with the tarring of roads, footways, and the ——- rare taatinetbomras urveyor, Distrie 


ute articulars of the proposed amendment were set forth in the 


a ted Official Journal (Patents), issued on the 9th 


op pn or persons may give notice of o crags An the 
amendment by jeaving Patents Form No. 18 at the Patent 
Office, 25, Southampton-buildings, London, W.C.. nin one 
calendar month from = date o the said Journal. 

. TEMPLE FRANKS, 


Comptroller-General. 
Johnsons and Willcox, 47, Lincoln’s Inn Fields, 
ondon, W.C., "Patent Agents for the 
applicants. H 


P ATE TS AND DE ACT, 1907 


IG 

Notice is Hereby Given That 
BRISTOWE and CO., Limited, of Broad Sane — 

Chambers, 11, Tothill-street, in the City of Leg anc 
County of London, SEEKS LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 1212 of 1909, granted 
to Frank Pullen Candy for “Improvements in apparatus 
for use in or in connection with the coating of roads and 
other surfaces with tar or the like.” 
Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents), issued on the 9th 

u 191 
= ee ee or "persons may give notice of Cpa | to the 
Amend oe by leaving Patents Form No. he Patent 
Office, 25 mn froth a ga J w. <. within one 

dar mont om the of the sa! ournal 
—_ . TEMPLE FRANKS 
Comptroller- -General. 
(Johnsons and Willeox, 47, Lincoln’s Inn Fields, 
London, W.C., Patent Agents for the 
Applicants 6 4 











he 
T GREAT BRITAIN. 


EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 
EXPERIMENTAL AND RESEARCH WORK 








DERTAKEN. 
Offices : 3, Antngton street, St. James's, 8.W. 
‘ele. : Gorrere, 
Workshop and borat H ferry-road, 
Westminster. 


UNIVERSITY OF DURHAM. 
Armstrong Colle ege, Newcastle- 
4 


UPON-T 
W. H. HADOW, M.A., D.Mus., J.P. 








Puincrran: 


SESSION 1916-17. 
Commencing September 25th, 1916. 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval 


Metallurgy, Agriculture, and of Pure 


Architecture, 
Mining, 
Science, Arts, and Commerce. 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 


Armstrong College, Newcastle-upon-Tyne. 202 1 


TRAINING IN ACETYLENE WELDING, 


oe Northern se Insti- 


TUTE, Ho'loway, N., will T CLASSES on MON- 
DAY, Hing instant, for th a, of Ree 
ACETY LENE WELDIN' G. “ve fee wi 
men must be over mili 
admitted to the class. 
time, extending over a month ; A pac other, even: only 
py over a brite of twelve « weoks.—All lications to 
Baa _ first instance, giving details, addressed 
to the SECRETA 


[Ihe University of Sheffield. 


SESSION “1916-17. 





Men in 
mut the 





FACULTY OF APPLIED SCIENCE, 
comprising 
DEPART 3 
COAL MINING, AND GLASS TECHN ETALLURGY, 


H. A A. L. FISHE! BA... iP F.BA. 
W. RIPPER, D.Eng., D.Sc., 
PROF EABORS IN THE baggie f del 

“3 RI pe, RS Inst. C.E. 


Vi co Cee 
Dean : 


Engineerin; 
Metallurgy 3 
ining 


A F. 
Applied Cheraistry = T. O'S 


Mathematics oe LEABY, M.A. 

Physics .. = RICE ’Sc.D., F.R.S. 
Ghemistey Ww P. WYN Nk, D. , F.R.S. 
Geology . Ww. Ga. FEARNSIDES, M.A 


Glass Technology W. (Lecturer-in- 
Chan 


8. grace D.Sc. 


‘ The Courses in Engineering and in Metallurgy fend over 
fire years, and prepare respectively for the T ree of 
chelor of En, ineering (B.Eng.) or the Degree of Bae elor of 


_\ Hae (B. a of the University of Sheffield 
a “od DE! NT OF ENGINEERING includes Civil, 
ec hanical, ADeotel and Chemical branches, and students 
vialise in one or other of these branches in the third year of 
thee course, Special three years’ courses are arranged for 
ae Pupils, who come to vg B ae from works in 
the Un or from other centres, taking six months’ study at 
e University and six months’ practice at the Works each 


ante DEPARTMENT OF METALLURGY includes (*) 
le Metallurgy of Iron and Steel and (b) the Metallurgy of t 
Non-Ferrous Metals. The costment s ) this department is on 


an exceptionally conspiete and scale. 
The work of the RIMENT Ey Or MINING includes a 
Deine Course, oomns of six months 


three or four years’ 
“Tr U DEE ane and six — at a Coll: 
NT OF APPLIED CHEMISTRY deals 


DEPA 
Ses with the "eulgoces relating to various branches of 
The pees and of the “3 and Coke Industries. 
fa Diploma Course tequtring cotreeets eat ee et 
‘ uiring systematic stu ra 
Tee years and (b) St. rin Special Cou: Ang = : 


The LECTURE COURSES of all the Departments ai 
mae ented by poelioal training in Laboratories, Workshops, 
oundrics, equipped for the puri of advan 


gas ng 4 
ee tific teaching, nvestigation, and resea: 
’art-time. courses are. arranged tor ebad students » who desire to 


he special of the 
ENCE “OCTOBER 4th, 


al L ES CO 
he rivets LABORATORY U - 
MENcE SEPTEMBER 25th, 1916. Ree 


courses, oe giving further particulars and details of 


onene of an 
E Cou 


W. M. GIBBONS, 


Aeronautical Institute of 


ENGINEERING DEPARTMENTS. 


I.—MECHANICAL ENGINEERING. 
CHance Pees: F. W. BU rae M.Sc., M.A. (Cantab.), 
M, Inst. C.E., M. In 
R. C. POR RTER, Mo (Vict. ) A.M. Inst. C.E. 


Lecturer : 


Demonstnator : (Vacant 
Leerv as — Desicn: F. J. BROSCOMB,- B.Sc., 


Assistant Lecrorer ox Macutxe Desien: W. G. WISHART, 
B.Sc, 

Il.—CIVIL ENGINEERING. 

FREDERIO®. a LEA, MSc., D.Sc. 


Beare Pooreuens 


— ) AM.LC.E., 
Lecroner : 189 DRMAN "THOMAS, BSc. A.M.LC.E., 
Assistant. tee 1 na anp Demonstrators: ROBERT C. 


and P. M. CHADWICK, 


vt mag BAL, 


III.—ELECTRICAL ‘ENGINEERING. 


Proressor : me at KAPP, M.8c., D.Eng., M. Inst. C.E., 
Lecrvrers: E. J. KIPPS, M.Sc., M. Inst. E.E , and THOMAS 
F. WALL, D.Sc. (Manc’! 


>. D.Eng. (Liverpool), 
A.M. Inst. C.E., A.M. Inst. 
Assistaxt Lecrure® AND DEMONSTRATOR : (Vacant). 


The FULL COURSES EXTEND OVER FOUR rEene, 
and Students who enter after Matriculation and pass s 
= the sreminetions at the end of each year WILL BE BE 

NTITL TO THE DEGREE OF BACHELOR OF 
SOLENGE in Engineering. 


THE SESSION 1916-17 COMMENCES ON 
OCTOBER 3rd, 1916. 


TUESDAY, 


For detailed Syllabus, with full particulars of University 
Regulations, Lecture and Laboratory Courses, Fees, Scholar- 
ships, &., apply to the "SECRETA RY. 117 


University of Manchester. 


FACULTY OF SCIENCE. 
DEPARTMENTS OF CIVIL, MECHANICAL AND 
ELECT 





RICAL ENGINEERING. 
‘ull pertionters oof the < Courses will be forwarded on applica- 


ac to the REG 
The Session commences on the 5th October. 310 


University | of Manchester. 
FACULTY OF SCIENCE. 


ELECTRICAL ENGINEERING. 
COMPLETE THEORETICAL and PRACTICAL TRAIN- 
ING is given in the University to students B pespering <3 the 

higher positions in ¥ | Electrical ego Professio' 
At the end of a three years’ Course students may “obtain 
either an ordinary or an honours degree of B.Sc, in Electrical 








neering. 
OS SPECIAL COURSE, also extended over three years, pre- 
pares for a certificate in Electrical Engineering. 
The Ae Hopkinson Laboratories bare’ Go been 
the t added to these les are 
fitted up ‘with ‘modern electrical at vg “ant testin; 
pe t facilities are offered for education: 








and resea: ork. 

The ie SESSION COMMENCES on OCTOBER 5th. 

Full percenlare will be forwarded on application to the 
REGI ee 


(Jounty Borough of Barrow-in- -in- 


FURNESS. 
ae — 
The Education Authorit: 7 
SERVICES of a PRINCIPAL A, fhe 1 Techni 
gentleman appoint ‘ eligible fe tay gern 
and ine! ‘or mi 

An someone 








ah Ba he ag the 
— in 


he feed to um undertake oe ed the. Director 
of Educa! ton) the managemen ont of all depart- 
ments of the Technical School, to take part in the instruction 


there given, and to advise, when required, on the preparatory 





W anted, a Com sy eega Man 
(ineligible or pow? waa meral Marine Engineer- 
ing Experience, to TA. London ce of 
pga eins French rm, "Knowledge of rench indispens- 
able. ermanent it. y by letter stating past experi- 
ence and sa! renaved py , P694, Engineer Office, 33, 
Norfolk-street, Strand, W.c. P694 a 


[)raughtsmen (Ineligible for 


military service) WANTED, to fill vacancies on the tem- 
porary staff, experienced in Lithographic Work, good ence 
and tracing, 
theoretica! "knowledge, and dock and harbour experience.— 
Applications Vs letter, giving full particulars and copies of not 
more than three timonials, must be delivered Leg the 
CHIEF ENGINEER, Port o! ondon Authority, 109, 
Leadenhall-street, E.C., not later than —- Toth August, 6 





Wanted, Engineer with Works 


and Diawing-office experience for Chemical and 
General Works, machinery, plant, and general works super- 
vision.—Address, 263, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 263 a 


Wanted, for Yorkshire, Sinart 


MAN to TAKE CHARGE of Iron Foundry, Engineers’ 
Machine Tool Castings, about 15 tons weekly. ust 
thoroughly familiar with modern methods of production and 
able to show results. Only first-c man who can give 
references where similar position has been held successfully 
need apply. No person al ly engaged on Government work 
will be en, re —Write, stating full experience, age, wages 

your nearest Labour Exchange, quoting 
Pi ak Engineer” ocd No. A2174. 








anted, Government Controlled 
Establishment near London, ASSISTANT BUYE 
experienced in aero engine parts. No person already y etic 
on Government work will be em were —Apply ‘by letter 
pry experience, salary required, &c., to your nearest Board 
gr Exchange, pnenttoning “The Engineer” and 
Seamer? 313. 


Wanted, Two Power and Plant 


ENGINEERS, » day and night pie, sieomate weeks. 
AC. ag go a ence essential Lar per 
week. —. ly, givin, ll particulars, to ENG SEER, T — 
Firth and | ms, Norfolk Works, Sheffield. 








W orks Manager Required by a 
firm of Aircraft Manufacturers engaged on Admiralty 
and War Office contracts. and remunerative position 
is vacant for a oreeeey capable man. All applicants should 
pare ps ae Rete: of works mani —— in 
t manufacturing wor! Write 

gi “tallest ring fie details. No person resident mote than 
‘0 miles away or already engaged on Government work need 
apply.—Address, P709, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P709 


Assistant Engineers (J unior) 


WANTED by the Port of a Authority to fill 

Vacancies on the Temporary Staff. Applicants must have 
are the examination for the Associate Membership of the 
nstitution of Civil Engineers and have had experience in the 
Maintenance of Railways, Dock and Harbour Works or with 
public contractors, and must be ineligible for military service. 

—Applications to be on the presceines form, obtainable at the 
office of the Chief En 109, reet, London, 
E.C., and must be delivered at ‘ast accompanied by 
copies of not more than three Ann wleera§ by 28th Au August, | 299 


A 








[raughtsmen (Six) Required for 


Diesel ap gtt Works. Must be quick, accurate detail 
draughtsmen, age about 25 years, with ischemia! or marine 
engine experience.—State age, experience, and salary r uired 
to ee nearest Labour Exchange, quoting ‘The Engineer” 
and No. A2182. No person on Government work will be 
engaged. 


[raughtsmen Wanted by Large 
Firm in Midlands engaged on Munition Work. Experi- 
ence in Design of High-speed Engines and Air Compressors 
preferred, but not essential. No one engaged on Government 
work will be employed.—Apply to your nearest Board of 
Trade uur Exchange, pn “Belt “The Engineer” and 
number 353. 


Dr2axg htsman Wanted, Prefer- 


—— given to one accustomed to Tube Machinery. 
State age, experience and salary required. Permanency to 
suitable man. No rson already engaged on Government 
work will be employed.—Write or apply nearest Board of 
Trade Labour Exchange, mentioning “The Engineer” and 
num 


Male Tracers Wanted Immedi- 


ATELY for Admiralty Work. Where possible, sample 

of tracing should be submitted.—State age, experience, and 
uired by letter only, addressed to Box 690, care of 

R. White and Son, General yw eg Agents, 33, Fleet- 
street, EC. 5.0 aL 
— 


W anted, Capable Man, with 
experience of Non-ferrous Metals, as FOUND 
FOREMAN, by large firm of Engineers (West Riding of tork. 
shire), producing 5 to 6 tons per week high-tensile phosphor- 
bronzes and gun-metals to Admiralty tests and requirements. 
Must have held similar position. Energetic —~ with good 
cmeene ability only need communicate. person already 














on Government work will be prteriSig Apply by 
jokes, iving full particulars of experience, age, and salary 
expected, to your nearest Labour Exchange, quoting ‘‘ The 


Engineer” and No, A2175. 





Foreman for Small and Medium 
Capstan Lathes, for Birmingham district. Must bea 
good Tool Setter, weil able to supervise other tool setters. 
Only experienced men need apply. Good wages paid to suit- 
able applicant. None on Government work need apply.— 
Apply to your nearest Board of Trade Labour Exchange, men- 
tioning “The Engineer” and number P701. 


Poe Working Electrician 

UIRED, capable of taking ENTIRE CHARGE of 
lower Plant, 440 volts A.C. small D.C. Installation, 
and bells, and able to scheme and carry out future 








ree = eo 


copies of testimonials, state Age, 


experience, oats req ; must be inelisibte for Army. 
No one alread: on Government work need ca, 13, 
Apply to T., T. B. Browne’s Advertising ‘Offices, 163, 


Queen Victoria-street, E.c. 


[ mmediately. — Wanted, Com- 


PETENT RAILWAY ENGINEER to set out a 
take charge of construction of urgent siding works.—Addre: 
full particulars and salary .. eo to 312, Engineer Office, 
33, Norfolk-street, Strand, W 312 4 











Technical work undertaken in the Evening C 
Schools. 
Salary £400 per annum. 
Inquiries | OF further information, if f _requied, may be 
he Director of Education, T: 
po eh adh furnishi particulars of professional and 
technical training, ex: ence in teaching and organisation, 
together with copies o! aes recent testimonials, references, 
&c., should be forwarded to the Director of Education, Town 
Hail, on or before the ond” September, 1916, and be endorsed 
“ Principal of Technica! Schoo! 
By order, 
L. HEWLETT 

Town Clerk and Clerk to Local Education Authority. 
Town Hall, 

Barrow -in-Furness, 

27th J uly, 1916. 


«| Poem Munici cipal College. 


egg OF HEAD HE SSA UCAL 
VIL ENGINEERING DEPAR’ 
The Aeilivcation Committee invite APPLICATIONS 1 for the 
POSITION of HEAD of the MECHANICAL and CIVIL 
ENGINEERING DEPARTMENT of the Portsmouth Munici- 
pal College, 
Salary £225, increasing by £12 10s. per annum to £250. 
Full particulars and form of application will be forwarded on 
receipt of stamped add foolscap envelo 
Applications, accompanied by copies only of three paren 
Say Rony must be received not later than Wednesday, the 
st, 1916, addressed to the SECRETARY for H IGHER 
EDUCA ION, the Municipal College, Portsmouth. 280 


Rutherford Municipal Technical 
NEWCASTLEUPON-TYNE, 

Principal : C. L. nue Wh.Sc. 
APPOINTMENT: OF 


254 








M.E. 

A LECTURER IN ‘ENGINEERING. 
Salary oe annum 

The Council of the aioe College invite APPLICATIONS 
for the above APPOINTMENT from gentlemen pone ‘ood 
works and drawing-office experience, lass technical school 
training, training in engineering cope Sip work, and some 
teaching experience in day or evenin; 
The appointment is a full-time poet ren (partly day and 
partly evening work). 
Applications to be made before 25th “say 1916, on forms 
which may be obtained from the undersi; 

PERCIVAL SHAR 
Director of Education. 

Education Office, 


Northumberland-road, 


Newcastle-upon- Tyne 
9th August, 1916, 359 


[he Tralee Technical Instruction 
Committee REQUIRE the SERVICES of a 

MECHANICAL ENGINEERING INSTRUCTOR, 
at a salary of £120, rising by annual increments of £10 to £150, 


Further particulars and form of application may be had 
from the undersigned. 





5 Rae should be sent not later than the 19th August 





~o 
heats Fixers.— Wanted Imme- 
DIATELY, by large Engineering Works at present em- 
pooree on munitions, Four experienced RATE FIXERS. Must 
perts at speeds and feeds, and capable of laying down 


extensions. No ae a Government work or residing more 
than 10 miles —_ Wr oe —Address, with full particu- 
a. to RIC D GARR 'T and SONS, Ltd., Leiston, 
Suffolk. W7 a 





ussia. — Representative Re- 
QUIRED to travel in Russia with a view to investi- 
gating the possibilities of trade in Brass and Copper Tubes, 
&c. Must have a good knowledge of the Russian language. 
Some knowiedge of Marine and Locomotive Mechanicai 
Engineering might be of advan a Address, 319, —— 
Office, 33, Norfolk-street, Strand, 3 


Wanted, a Esacntost Electrical 


MECHANIC, experienced in Operating Gas, Steam, 
and Electrical Plant; ae eigees and drawing-office experience 
indispensable; must be ineligible for military service.— 
Address applications, stating present Sag BE accompanied 
by copies of three recent A ee , Engineer — 

A 








bev experts from drawin; Permanent im 
to suitable: men ; high wages and good doer No person 
already eng: on Government work wil we on Hy —Apply, 
with full Sficulass of experience and capabilities, to your 
nearest Board of Trade Labour Exchange, mentioning ““The 
Engineer” and number 351. 


anted, by Midland Engi- 


NE EERING plot working under Government, Control, 
DRAUGHTSMAN used to general M ing. 
No one already engaged on Soph pe Sak woot apply.— 
Apply to your nearest Board o' Trade Labour Exchange, 


mentioning “ The Engineer ” and number 329. 
W anted, Draughtsman and|{ 
ASSISTANT, with Shop #xperience for Engineering 
Works in the Midlands. Know ledge of Internal Combustion 
Engines essential. No person already en on Govern- 
ment work will be employed.—Apply to your nearest Board of 
Trade Labour Exchange, mentioning “The Engineer” and 
number 375. 


Wanted, First-class Jig and Tool 


DRAUGHTSMAN for Controlled Works in Birming- 
ham district. Permanent position for man. No person 
al ly engaged on Government work will be employed.—Apply 
to your nearest Boar: dof Trade Labour Exchange, mentioning 
“The Engineer” and number 259. 














33, Norfolk-street, Strand, V 
ngine Driver.—Wanted, an 


Eps experienced ENGINE DRIVER to TAKE cH ARGE of 
a a Pumping Station and House Refuse Destructor at 
Royal Spa. Ar ts must be competent to 
carry out all ordinary repairs and must be ineligible y mili- 
tary service. W. 50s. per week with house = free.— 
Applications stating age and experience, with copies of teati- 
monials, are to be forwarded to the BOROUGH ES \GINEER, 
Town Hall, 1 Leamington Spa, on or betas August 17th. Sila 


Advertiser, Over Military Age, 


who originally introduced the Diesel engine and 4 Trop. 
= steam engines into this country and Colonies, DESIRES 
OSITION in Commercial Department of Engineering Firm, 
ian years’ home and export ae —Address, P699, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P699 B 











‘ivil Engineer, Experienced in 
Pioneer Railway Construction 604 tee OPEN to 

APPOINTMENT (age 48).—Address, F Engineer Office, 

33, Norfolk-streeet, Strand, W.C. "684 





Energetic Young Man ( (Ineligible 
Army), B.Sc. Lond., diploma holder King’s 
— DESIR Ss POSITION’ as an ASSISTANT in a 
Civil Engineer’s Office in eee —- P698, Engineer 
Office, 33, Norfolk-street, Strand, V Sacaiaal 





V anted, Leading Draughtsman, 
with experience in Internal Combustion Engines, for 
the Midlands. No person already engaged on ae 
work will be employ ed.—Apply to your nearest Board of T: 
ae Exchange, mentioning ‘The Engineer” and musa ber 





Wanted, One or = iin Good 


DRAUGHTSMEN, having experience - Condensing 
Plant or Centrifugal Pump Machinery preferred. State 
experience, age, and when at liberty. _No person engaged 
on Government work or residing more than 10 miles away will 
be employed.—Address, C DEPARTMENT, the Mirrlees 
Watson Co. 45, Scotland: street, Glasgow, S.S. M8 a 


W 





anted, Two First-class 
DRAUGHTSMEN, accustomed to General Engineer 


ing and Plant work. Must be tully conversant with all 
monn = Machine Tools and Hydraulic work. No person 
m Government work will be employed.— 








203 


Regi 


strar. 


ARMSTRONG, Pri 1, T 1 S 
Rue neipal, Technical = 





PARTN ERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert-square, Manchester. 


26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c. 
PaGeEs Il., II., LXXIV. 


Numerical Index to Advertisements, 





gaged o 
Apply ‘nentest Labour Exchange, mentioning “ The Engineer , 
number 3. 


Pace LXXIII. 








ii 


THE ENGINEER 





Ave. 11, 1916 











Epgineer, Educated, Mechanical 


and ELECTRICAL, OPEN to ENGAGEMENT. 
nisition, Recently 
inventive, resource- 
704, Enginecr Office, 
P704 b 


experience in works management and 
engaged managing shell factory. Tactful, 
ful, capable business director.—Address, 

33, Norfolk-street. Strand, W.C. 


Eg ineer (4 2), Practical, Techni- 
nan a experie! 


and mee of 25 
DESIRES APPOINT Tas DEPARTMENT MANAGER. 

NEER, or mai REPRESEN ‘Ta Firm. Good 
Fae nite and organiser, can produce first-class ref. and 
certificates of qualification.—Address, P705, Engineer Office, 
33, Norfolk-street, Strand, W.C. P70 B 











tructural Engineer, Shortly to 





be Released, REQUIKES BERTH. Outside agent. 

Good _ draughtsman —Address, P¢€97, Engineer Offiee 
Norfotk-street, Strand, W.C. B 
Seeks En- 


Engineer Foreman 
GAGEMENT FITTER ERECTOR. Gas plants, deep 
well drilling, gas and oil engines, steam and general con- 
structional wes well up in po Aes and xe full 
contro! ; ice, ineligible. Disengaved. rite, Box 708, 
Engineer Office, 2. 35, Norfolk-street, Strand, W.C. 








oreman Turner, Now Disen- 
GAGED, DESIRES POSITION with firm e 


high-class products. Well up in aan fy en Ba Re! 
tools ; methodical, tactful. Good refs.—Addi i- 
neer Office, 33, Nc orfolk-street, Strand, W.C. 





- 
[ron E oundry Foreman, Young, 
Energetic, DESIR RE-ENGAGEMENT, used to 
high-class work, and able to take charge of a good number 
of men.—Address, P693, Engineer Office, 33, Norfolk-street, 
Strand. W.C P6935 B 





oulder, Age 40, Iron and 
Bronze, all branches, most modern practice, specialist 
hydraulic castings, wants POST as FOREMAN ; highest refer- 
ences —Address, P692, Engineer Office, 3, "Norfolk-street, 
Strand, W.C. P6S2 & 


Situation Wanted —Works 
OVERSEER or Head Foreman of Smiths, Fitters, Sheet 
Metal Workers; used drawings and full control, for heating. 
ventilating, drying, exhausting — large staff and eates 
constructional iron and general smiths’ work. 

shortly.— Address gineer Office, 33, Norfolk-strect, 
Strand. W.C P7U7 8 


A® Old-established Firm of 











Engineers in omnia with excellent offices and con- 
nections, are PREPARED to REPRESENT Midland and 
Northern Firms * onde. ress, , Engineer Office, 
33; Norfolk-street, Strand, W.C. 327 » 
A i ge Firm of neers in 

the i$ jatids have an bib te cot 
education as PREMIUM 4 the coures td 4, =fe 


Works and ye —Ai 
Norfolk-street, Strand, W. 


A pprenticeship i in Motor = 
RM desired for BOY 154 years old; three years 

college education.—Send terms, &c., to A. RATH, 46, White- 

hall-road, Grays. P702 








Ez: ineering Pupil. — Firm 
ernment Contractors), em! 500 han hare 

VACA CY: varied classes b. i. - 6, affording oe 

Gihee, 35, Novick street, Strand, WG. piste, - 





A NATIONAL NEED. 


British School of Aeronautics. 


Aeroplanes and Airships. Construction, Design, —. 
Draught;:manship. - Complete P Postal Co Courses. Fees reaso 
able. Also f - reparation for AMLEE, AMLME. an =a 
A.M.LC.E ES ne 254, Oxford-road, Manchester. 
t 





STRUCTURAL ENGINEERING. 

For particulars of COURSE of INSTRUCTION, b 
CORRESPONDENCE, write to “THE WESTMINSTE 
ENGINEERING BUREAU,” 35, Old Oak-read, Acton Ext. 

ndaon. 


Eagineers Required as Partners 
or DIRECTORS in the following established businesses 
Gonden or near), viz. :—Engineers, Tool Makers, and 
Stampers, £1000 to £1500 uired ; Brass, Iron, = 
Aluminium Foundry, £1000; Engineers ’and Mill 
£1000; General Engineers and Dro’ Stamp Forges, 00. 
Mechanic. Engineers, .—Particulars from 
AR ‘SOLD and CU., Engineering Agents, 76, Cannon-street, 
London, E.C. Estab. 1891. Bde 





For Sale :— 


PARSONS StRAM TURBO oo Ey 
fo cr Sato ariel 
Zin, hon 400 al of wai per tle are baling 
spate complete with three-throw type air pump, 
three-phase motor. 
350 K.W. ALTERNATOR, thrét-phase, 50 0 cycles, 


§50 volts, by B.T.H. Co., dri 
nak SEY fetes 2. “ak, 


stroke, fly. 
TWO GENERATING SETS, iy Belg a * 350 


LB.P. Tri G om 
aud 250 RW ‘yele Drie, Of Be ace able les an 
460/550 volts, with condenser, switch boa 


200 K.W. GENERATING SET, ; Engine b by ‘Bellis 
and Morcom, cyls. 8in. and lin. x Siemens 
Dynamo; _s wound, 500,550 volts, Ser. rpm. 


LOCO., 94in. ty = 6 wheels voupled, 
HORIZONTAL CROSS. COMPOUND er 
VALVE ENGINE, 17_H.P. cyl, Sin. LP. 

. Patent cut-off motion.’ Makers, 

Several “3-Yard END-TIP WAGONS, 4ft: 8}in. 


gauge. 
SAWBENCH, with four c‘rcular saws. 


R. H. LONGBOTHAM & CO., Ltd., 








WAKEFIELD, 

& AT MILBURN HOUSE, Le TYNE. 
Tel: re: 867 Newcastle. 
Pel. A “ Engineer, Wakefield.” 2176 
Fer or Sale, Large Hydraulic 
hea sad; Dt oe nh. Da x Briere r and dncange a pe — 
alt as uae a pot Lie ge UNDER "queen 
street. E.C 76 

‘or Sale, Loco Type Boilers, 


40 ELP., by Fowler and Davéy- nag 120 Ib. stearn.— 
A. UNDERWOOD. 3. Queen-street, E.C 369 a 


Fer Sale, Oil Engine, 20 to 25 


H.P. Ca mpbell, in good condition ; seen by appointment. 
—G. DUNCAN. Fersthamn House, Merstham, Barty. P703 c 


For Sale, One Belliss Engine, 
2Otin, x Win cylinders, with 70 K.W. single phase, 50 
Shect, Wiens Bec, volts, alternator.—_THOMAS JOHNSON, re 


F Yew 3in. Roots 


two Sin. ditto. All with 
= —— eye 5 for immediate 
Railswosth, Gl va 


re 

Fer Sale, One Set of Broadbent’s 

27in. by — CRUSHING ROLLS, suitable for hard 

th manganese steel shafts, strong steel si 
ice, 
BWc6 : 











or Sale, One N 

BLOWER;; one 4in. ditto; 
fast_and loose 
H. KING and 6O., Léd., 





ma ote pion pon gearing.—Address, 333, Engineer 
s ings and spur — 
Norfolk-street, "Strand, we. 


Fer § Sale, One Superior 5-Ton 


0CO. STEAM CRANE, by. _— 
One superior 3-Ton Ditto, by ae 
One = 3-Ton Ditto, by W) 
RIDDEL and CO., 40, St. A 2 Glasgow. 426 








Fer,Sal Sale, One Vertical Air Com- 

ESSOR,. by eee Live i, 8in. B.P. and 12in. 
L.P. cylinders, 100 Ib. fect ric driven, com = 
with automatic cut-off receiver, = 6in. dia. by 8ft., 


3in, dia, air main with ljin. con: ate 
One 5ton ELECTRI TRAVELLI CRANE, 35ft. span, 
by Higginbottom and Mannock. All the above in good 
working order. 
Full particulars from EDWARD WOOD and CO., TT 
Ocean Iron Works, Manchester. 273 


ee Sale or Hire :— 


sik io a TYPE BOILERS (Portable and Semi. le), 
— 150lbs. 10STEAM WINCHES, 





Gin. wr eS ahi stroke. 16 DUPLEX i 
FEED ATER ER, AIR COMPRESSO: 

REcEI IVE REE - THROW 

peg ry AFTS and GEARING, C. 


RANKSH 
ROT TRON PULLEY. 8 Migery p- STEAM PUMP. 
IN NG ENGIN. = with DEEP and ROREHOLE PU. 
ELL BO! G TOOLS and PIPES. LIFTING TACKUEan 
GENERAL CONTRACTOR "3 PLANT.—A. C. POTTE 
CO., Lant-street, Borough, London, S.E woe, 6 


Pore St Sects pease age 4 


363 a 





in 20ft. hie veecen contain 
RIDDEL and co 40, St. Enoch-square, Glasgow. 





W anted, Lathe, 6in. Centre, 6ft. 
Bed, SCREW CUTTING, fitted with adil content terin, 
chuck; also Two 4ft. 6in. Arm RADIAL Ca 
MACHINES, New or Second-hand.—WiLLIAMS, 37, Queen 
Fr 


Victoria-treet, E C 


Wanted, Modern Cornish Boiler, 


12ft. by 5ft., 60 lb. to 80 Ib.  beseenes, Send age, maker, 
ey and copy of last re pee Same ress, P710, aT 
F 





Norfolk-street, Strand, 





Wanted, One sail K.W. Direct- 


COUPLED Compound “yor d ERoiss and 

DYNAMO, 230 volts D.C.; also two 0/35 B.H.P. MOTORS 

with Starters, 230 volts D.¢—Reply, Brine full particulars, 
ice, condition, and “—r seen to Engineer Offi 3, 
orfolk-street, Strand, 316 


Wanted to Purchase, Good 
strong Double-ended PUNCHING and SHEARING 


MACHINE, with Angle-iron Cropper: Gap about 24.n. deep ; 
cropper to take angle-iron 44in. Alsc 

24 C.L or STEEL COLUMNS, 1Sft. to 20ft. high, about 8in. 
diam., and 12 ROOF PRINCIPALS, 34ft. span.—State lowest 
cash price. —Address, 258, Engineer ‘Office, , Norfolk-street, 
Strand, W.C. 258 F 


ee W rell Pumps.— Wanted, 


SET of Treble Barrel, 6in. ro 18in. stroke, with 200ft. 
Suction and Delivery Pipe, with Rods, Engine Frame, and Air 
Vessel complete; capacity 6000 gallons per hour.—Full parti- 
culars to JELLETT, 12, Henrietta-street, Strand, W.C. 303 F 











Filectric: Plant for Sale :-— 
_4 100 .K.W_ Belliss Silvertown Balancer ELECTRIC 
GENERATING 


SET, vo) 
One 150 H.P. GENERATING SET, 70 volts. 
One LIGHTING SET, 10 K.W. , 220 volts. 
One 45 K.W. LIGHTING SET, 220 volts. 
One 200 H.P. Willans ENGINE, for dynamo driving. 
One Electric Dise COAL CUTTER for 500 volts d.c. 
RIDDEL and €O., 40, St. Enoch-square, Glasgow. 


For Hire, Pumps and Well- 
BORING TOOLS for Contractor’s a Wells, &., 2in. 
CHARDS Upper and 


360 6 





to 24in. diam.—R. RI and CO., 
street, London, 8.E. Telephone No. 978 Hop. 


Jor Sale, a‘“Crossley” 22 B.H.P. 


OIL ENGIN E, complete with seif-starter and all fittings, 
as now working. In really splendid condition, and only taken 
out to put io larger. Will be at liberty in four weeks’ time. 
Price, if taken from existing site to save carriage, &., £110.— 
COUK, 5, Elton-road, Bishopston, Bristol. Tel 
“Exhaust,” Bristol. "Phone 757. Ac 


or Sale Cheap, Practicall 
new two llin. x 19in. x Win. HORIZONTAL COUPL 
COMPOUND STEAM ENGINES (Marshall, ‘Gainsborough, 
class Z.H.C. 213 Effective H.P. with 1401b. steam press 
ex ~Addrow, | Bo 








Fly-wheel suitable for rope drive, seven 14in. nas 
240, Engineer Office, 33, Norfolk-street, Strand, 








For Sale, Seven Wrought Iron 
Open-top TANKS, each 20ft. by 10ft 5ft. deep (too 
large to travel by rail). 

Five Ditto, 23ft. by 10ft. by 5ft. deep. 

Two Ditto, 14ft. by 9ft. by 5ft. deep. 

One LANCASHIRE BOILER, 20ft. by 6ft. lin., for 100 Ib. 
pressure. Nearly new. 

One CORNISH BOILER, 24ft. by 7ft., for 80 lb. pressure. 

Two CORNISH BOILERS, 2ift. by 5ft., for 601b. pressure. 

One JACKETED PAN, 1léft. deep by Sft. 6in. diameter out- 
side, 5in. steam space, about 60 1b. pressure. 

Five WATERING CARTS or PORTABLE TANKS, each 
a capacity, mounted on four road wheels, with horse 
shafts. 


2-Ton LOCU. CRANE, 4ft. 8in. gauge. 

10 Tons of NEW CORRUGATED GALVANISED 
SHEE(S. 

450 SECOND-HAND PULLEYS, all sizes. 

Apply— 
GEO. COHEN, SONS and COMPANY, 
600, Commercial- road East, London. 
Telegrams : “Coborn, Step, London.” 


Fe: Sale, Superior “ Ingersoll ” 
Straight hans Steam-driven AIR CUMPRESSOR ; 


ne Ditto Ditto, 10 Also 
One Ditto Ditto, 10in. air and 10in. steam cylinders, com- 


plete with steel receiver. 
RIDD#Etu and CO., 40, St. Enoch-square, Glasgow. 3646 


F,; Sale, Theodolites, 


WING INSTRUMENTS, SECOND-HAND. 
( 
For Sale, 


aa W.O. 
ite Gray’s 
ma insTRUMENTS, SECOND-HAND 
KSON’S, 338, High 


2012 4 








Levels, 
ge 23 Gray's —y — 2003 o 


Fo Sale, Two Vertical Diesel 

OIL ENGINES, 30,40 H.P., with fly-wheel and accessories, 
as left otf work ; now fixed ; low price for immediate delivery.— 

wi So a and SUNS, Engineers, South — 
mn 


Fer Sale, Two 30 by 9 Lan- 


CASHIKE BOILERS, by Danks 
for 160 ibe. immediate delivery. ml UN bERWOO OOD, ¥ -gasen: 


For Sale, 1in. High - speed 


Pe on Fa tt delivery from stock. Best makers. 
lowes: £ erices. 7 te for quotation. ” On HALL. ‘te Tool 


or Sale, 2 Heavy Turret 

LATHES ; &hole TURRET, ie for Heavy Shell 

; 3 Engine LATHES, one each 8in., 9in., and 10in. centre. 
e-road, Kilburn, N.W. P69 a 

















For Sale, 3-Ton Electric Gantry 
ah Appleby j ft. lattice jib, 40 H. P. 
ie of [ig Ae delivery.— 
A ONDER ROOD, a 


34 Queen-street, EC. 

= Sale, 5-Ton Poole nif 
RIDGE, 12ft. x 6ft. 6in., as new.—J. STANNA 
Market-place, Rit S.E. 


F< Sale.—35 B.H.P. “ JNonpa 


" GAS oie lak Ho opetion Bath 
HORIZONTAL AS ENG P. Pankey he 0 

Robson and Co.; cylinder. 12in heaty 

pee 7ft. dinvietor x 10gin. ‘eidth oy, rte compte wi 








exhaust box, &c.; magneto ignitio 
eG AS 3 PES ANT, cont meng producer and starting fan, 
serubber, and cooli or circulation water. Gas pipes 


between producer and engine. 

The above — has on al threé months, and is in first- 
class working order. oqnet to n 

Apply to | the DENABY and CADEBY MAIN OOL- 
LI Ltd., Denaby Main, near Rotherham. 245 a 


Fer s Sale, 6 ft. bv 2iin. Steel 


TING, 3 Pairs FLANGED COUPLING: hy} 
C.l. BEARINGS and er ae Pair 60in. x Tin 

Fast and PULLEYS.—J. STANNAH, Skin Market: 
place, “Bankside, S.E. 355 « 


Lathes. —New High-speed 
English poe 6in., 94in. centres, beet delivery. 

Second- Min, Sin., in 

DRILLS.— 

\dge-road, ——. 
o 








mt (See wee d iy! 12hin. 


stock. Sin. saebe SLOTTER, 
DOWNING, Tool Merchant, 12, fam 


LOCOMOTIVE AND OTHER 
STEAM CRANES FOR SALE. 


10-Ton Wilson LOCOMOTIVE CRANE, 5S0ft. steel jib, 





100 1b. w.p.; ail motions. Price £850. 
vo alga * TEAM LOCO. CRANE, by Smith, 100!b. w.p. ; all 
motions. 


ce £400. 
— mn ST HAM LOCO. CRANE, by Bedford Engineering Co. 
peten S STEAM LOCO. CRANE, by Jessop and Appleby. 
10-Ton Fixed as WHARF CRANE, by Wilson, steel 


cosricting PFS 

M DERRICK CRANE, by Isles, 45ft. steel jib, 
steel mast, 801b.w.p. Price £180. 
STEAM NAVVIES. 

Two 12-Ton Wilson — Ro NAVVIES, steel carriages 


and frames, 1001b. w.p. ; tere. 
10-Ton Wilson Crane type’ NAVVY, 100 Ib. w.p. Price £850. 
10-Ton a Whittaker Crane Type NAVVY, 4ft. gin. and broad 


er fon Whittaber eek =A NAVVY, 100 lb. w.p. Price 
ELECTRIC mena. 44 5s AND OVERHEAD 


ne p-Tep BLBOFRIO sabe. CRANE, by Grafton, steel lattice 
ee ot — by ge a by Smith, 23ft. 
si i 

10-Ton ELRCTRIC OVERHEA CRAXE, 36ft. span, three 


motors. 
1Ton ELECTRIC OVERHEAD CRANE, 40ft. — po 
motors. 


JOHN F. WAKE, DARLINGTON. 


MACHINE TOOLS FOR SALE. 


a No. 3 —— "agente ljin. wire feed, six-hole 
ING MACHINES, tables Min. x 10in. and 





live 

6 Plain MI 
46in. x 10in. Delivers mock, 

PSTAN LATHE, plain heads (24in. belt), 1jin. hole in 


One CA 
R | unde, os six-hole turret, lin. dia., complete with Sel ~~ ed 
uck and Star Feed, and cut, ait st e. et 
Six Special Hi LATHES, salt, with 
steel th rm mutable tor 18- 4.4 


with former 1 and ending attachments. Deli 
from stock and week. 
Special THREAD p MtiLLine MACHINES, for all operations 
on shell, Delivery Two weeks. 
Ten 6in. x 5ft. Bed Hollow Spindle, S.S. and S'c. 


LATHES. Delivery to Four weeks. 
0 Heavy in. x 8ft. SS. and S8’c. SECOND-HAND 
tg hy i condition. Delivery stock. 


fi 
One 104in. a l6ft. LATHE, §.S. and S’c.,in good order. 
Depa ook 
m. X 9ift. Straight Bed HEAVY LATHE, S. and &. 
r | “Tiree Megs Cone, and in nne condition 
2in. new ORs MACHINES, Auto and Hand 


feed, back geared. Delivery stock. 
MARTIN BROTHERS. Engineers, 35, Se, 


Manchester. 
achine Tools for Sale :— 
Powérful PLANING MACHINE, by Shanks, to plane 


27ft. by 5ft. 
Robertson, to plane 





by 5ft. 
gay 3 PLANING MACHINE, by 
3ft. din. by 4ft. 
in. Stroke Eo Fo gy ten by Buckton. 
Two 3 cwt. STEAM mag Massey. 
Two i Pillar RILLING MACHINES, 
70 ‘Payers 
id yers ee FEASTS HAMMER. 
6ft. PLATE EDGE PLANING MACHINE. 
One ft. Set PLATE — NG ROLLS. 
One Sturtevant and irocco ELECTRIC FANS, Double- 
ended PUNCHING and SHEARING MACHINES, and other 


RIDDEL and CO., 40, St. Enoch-square, Glasgow. Sle 


Machine ° Tools from Stock and 
Giibats oubject to the Aberoml of the Ainiiry of Munitions 
: Machine Too! Departmen . 





em. 

D.1. owed THs. Block centre ood gap bed HAND TRUING 

D. 10. One Sn, oon wes: and 8c. LATHE, 
wit! ~_ eon Sebond-han: 

D. 11. 1 bed SLIDING and 

Second- 


One 124in. straight 
ae ACING LATHE, with chuck. Stock. 

13. One 7/lin. capacity Three-operation Loewe AUTO- 
MATIC. Stock. Second-hand. 

15. One Muir Two-spindle DRILL, 2in. spindles. Stock. 
Second-hand. 

14. One Two-spindle and Two Thepeapindle l3in. Jones- 

oF on DRLLLS. Stock. 


ity paecienn Plurality SCREWING 
25. One ag FILE SHARPENING MACHINE. 


S 


Zin. 
MACHIN Ne Stock 
Stock. 


5. Several 9sin. centre x Sft. straight bed S.8.S. and Sc. 
LATHES. Two wee ew. 

6. Several é qenate ae aft, gap bed 8.8.8. and Sc. 

7 oto = ky Me w bed 888. id Se. 

A ip. centre t. gap an 
OTATAE. Stock. Kew. 

31. One ae. centre x lat. gap bed 8.8.8. and Se. 
LATHE. Two weeks. New. 

17. Several 22in. WET TUOL GRINDERS, with wheel. 


One week. New. 
Several 6in. x 6in. ae, "sna HACK SAW 


MACHINES. One wi 
b.32. One BENCH GRINDER and One BENCH DRILL. 
THE JUDSON-J acsson COMPARY, LTD., 
©, Marshes eouaainatien, 


London, 8. 
Telephone : victoria, 5089. 


PROPPED ES 


i) 
o 


729 6 
Telegrams : Ozonistic, London. 





onometer Furnaces.—For Sale, 
a Number of MONOMETER ME TG FURNACES 


and SWARF MELTING PORNACES, yon 8 LiMir iN 
be seen by appointment.—Write to VICKERS LI py 
Ward End Works, Birmingham. 


ONE WATER-JACKETED 
BLAST FURN# ACE 








Two Pressure Blowers, Gate's er, oat 
Hopper Bins, Turntabl Satomi. Tr 
Weighing, Machines, Be Besten bere k Crane, wien fom Pumps, 
Gan be banded 0 eppetat ati wot. 
Apply, SHIP CANAL PORTLAND CEMENT, 
MANUFACTURERS, Limited 
ilsomere Port. 16 





ers.—F or 


New Creéosoted Sleepe 
garni Bas bu ame tiple for Beran’ Ng Atree 


b.| De s fot Sale—All Sizes in in 
SONS, and 


urn ew and Riso, les 


6 4 4 by 6; Worthington Duplex, 
plunger ; ih Wale Co 44 Du py Stee ft wuli¢ 





nDHAxD PULLEYS ; immediate despatch... 
tine Write, GEORGE COHEN 
mercial-road, London. 262 o 





ro 


by 10; 4,0 
( 4 Big Ppeleer, oe oil: Fin 
heel 4in., sham in., ae a pe Avithonia unis 
aster of ody by ld by 6—A. usin 


oon, 3, cater of Brooking 3%: 


RAILS. 


250 TONS OF GOOD BELAY ABLE 
—_ bs cr wome: 








about 74 Ib. oemiit tes 14 1b, upwards, 
Quantity of Bor ae eo me for Sidings, 
BM. “RENTON AND 
Market-place-buildings, High-street, Sheffield. Spl 30 
FUR SALE. 2 
Second-hand Steam Boilers, 
including 


Pres 
One peminaer 9 BOILER, mr. x 7ft. a. reinsure 10010, 


One x 7ft. ” 90 Ib, 
One CORNISH BOILER 18ft x ort.” * 20 1b. 
One x 5ft. 6in. ” 70)b, 
bie WATER-TU = BOILERS 1250 on. a Hs. js 50 Ib, 
itto ” 135 1b, 

Two MARINE BOILERS II ft. 6in. long x “ist. 2in. diam 
reinsure 120!b, 
Two ditto Oft. 6in. long x 13ft. di »  1401b. 
axe bed 15ft. > long x 8ft. 6in. ~ ” 90 Ib. 
itto 8ft. 6in. long x 6ft. 6in, diam. ,, 150 1b, 
Joe VERTICAL BOILER | iéte. vy x 7ft diam. ,, 40 Ib. 
ditto ft. diam. mt 80 1b, 
One 5040 #- iP. ; Bo LER » 1001. 
One ” is 120 Ib. 


ATALOGUE of Stock MACHINERY, 2-5000 Lots, free 
on application. Inspection invited. 
OS. W. WARD, LTD. ALBION WORKS 
Tel.: “ Forward, Sheffield.” Spl.410l1 SHEFFIELD. 


Several Craigleith Grindstones, 


about 24in. x Ifin., ae in iron LS iD with he ods 
r 





os eu aon view at RAPHAEL'S cr 
en, B.C. 





Schuchardt and Schutte Deable- 


HEADED horisontal MILLING MACHINE ; table 4ft 
X 18in., forward and adj eross-head. Take 
work 3ft. Gebween | va hards HAL: — SONS (B'ham), Ltd. 
Whitehouse-street, Aston, Birmingham 2016 





1, kaso "Corn, Laun Field- “a 
CRANK CO Maa. , 


Seen 2s Boilers, All ape and 
ae a 


Steel Rails. if Deliv- 
ho) eBY, Second-hand B.H. ia OL 


Strand, W.C. 


175 H.P. Motor, by the Pheenix 


Co., Bradford, 460 volts D.C., with rope pulley and 


vib HP. MOTOR, 0 Se 208 Fiat, 29-000 volte, D D.C., 


490 revs. 
HARRY i GARDAM met OO it MOTAINES 


“ KAYLON ” ALUMINIUM SOLDER 
(Reep.) NON-ELECTRO. ING 
co. | en Na a “seh 


is 3S. at! 8oz. Bars, per |b., 
6d. a di’ 6d. 


Special Steel W: 
Sample — experiment a loaacing special okapion” Brush, 
“KAYLON” die SOLDERS DURALUMIN. 


H: WEBB & CO., 26, Burner Row, LONDON, ee 











gi 





Books Rare and Out of Print. 


alte veh ¢ i rare set, £17 178.; 


fog” — “i Inst. Mech. 

to 4, £14 Ring” ie. * Commercial 

1 Son Fectorive,” £2 2; en sic of the 

erat Railway,” 10s. 6d. ; 's “* Manu ure Iron 

Steel,” 1884, 23 ll’s “* Phenomena [ron 
“Mechanical and ( 


vi 
Fee J iotct na ie 
Navy,” 5 tols., 35s.; * Railroadiana, 





talogue of 
Pamphlets, Map Guides, Time Tables, &., connected 
with Ori Rise velopment of Railways, pos post Spe; 
Flower’s “ ne tl * Trade jin Tin,” 

Lewes’ “ Acetylene.” £2 2s.; “Caledonian Raliway: at 
in and Completion," (0s. 6d.” 100,000 books in stock ; any 
ts.EDWARD BAKER'S Great Bookshop, 

iste, eSchn B Bright streak, Birmingham. Spl 3047 
Begshaw’ sW iba Iron n Pulleys, 





‘snd best ir tne in the coe livery", 


ihatrted x 
=F. BAGSHAW 
pnd 80 Taarnel bli, open and Batley, preiine. 


irm Wanted to Manufacture in 
“immedi Rpt gt APPLIANCE for Engi- 








hi nd lar deliveries essential.— 
pr to ‘tox No. ant ord nnd Good man, Ltd., LB - 
sa YAO emit 9 EC. 

Epgineerin Firms in a Position 

eats: Pini, ong ly es for — padres ide 
eand sma 

Postings ‘bn "Forgings an Sis st apply, jy, BPENC R _. C0, 
Lid. Beating oF 226 1 





Eagineering Firm in Westminster 
pe ger ay Pg ving we worksho a f 
Parent BG some enintaksR pont 


W. 
Office, 33, Norfolk-street, Stran de 





High-class Machine Work of 
PBR Ea, 








8.U. 
164, Prince of Wales-road, 

W anted to Manufacture, Special 
g MACHINERY ot ENGINEERS EE App sit 
foundry ns and JOHNSON, 
mpany Now 
n n_ Engineering Co company x eH 

PARED NANCE and MAK 
MEC ICAL INVENTION which on on be at voetigntion » entre 


HAN 
to have the merit of comm 
ideas “and initiative may communicate with POTS, el 
Office, 33, Norfolk-street, Strand, W 











— ae 


ms oc 
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THE WILLIAM-STREET SECTION OF THE NEW 
YORK SUBWAY. 


A goop deal of ‘interest has been attracted of late 
by the subway building operations in New York 
City, and particujarly by those in the William-street 
Division, for in if the engineérs have had both nature 
and adjacent property to contend with under 
exceedingly trying circumstances. William-street— 
see Fig. 1—is in the congested business section of 
Lower New York, and a goodly stretch of it is one of the 
narrowest of the city’s thoroughfares. Because it 
runs right through the so-called Wall-street region, 
where property is very valuable, the flanking buildings 
are for the most part of the skyscraper sort and, of 
course, very heavy. The assessed value of abutting 
property has been given as 40,000,000 dols., and no 
end of opposition was reasonably offered to running 
the subway along such a vexatious route. 

However, the engineers of the Public Service 
Commission, after extensive exploratory borings, 
agreed to assume all responsibility despite the fact 
that unusual sub-surface conditions were found to 
exist. The borings disclosed that bedrock lay from 
46ft. to over 100ft. below the’surface. The region for 
many years was known as “‘ The Marsh,” and for good 
reason. When the glacier which once covered the 
neighbouring territory retreated,.jhhere followed the 
upbuilding upon the basic ledge Of a layer of hardpan. 
This was composed of broken rock from fragments 











Fig. 1--WILLIAM STREET, NEW YORK CITY 


and detritus cemented with clay. The water from 
the ocean had advanced, covering the lower section 
of Manhattan Island, and the fine sand carried by 
the sea water had settled, until the thickness of the 
bed reached the level of the flanking rivers at that 
time. The overlying coarser layers were sub- 
sequently formed from inland sources. 

The first deposit of sand was water-worn and 
saturated, having very fine grains from one-hundredth 
to one-thousandth of an inch in diameter, resembling, 
when flowing, a heavy dense liquid. This is the 
blanket of quicksand met with below tide level in 
the lower section of the city. While this sand settles 
in water if the latter be still, the slightest agitation 
will cause it to resume its original suspended or 
floating condition. When confined and quiescent 
such sand is practicaly incompressible and therefore 
possesses a high bearing value, but when released it 
becomes quicksand, of recognised treacherous and 
unstable properties. 

Now most of the abutting buildings, even though 
tall, had notably shallow foundations and the street 
is narrow. The overloads range from 30 to 40 tons 
per linear foot and, in some cases, amounted to 
between 500 and 600 tons upon piers or columns. 
The total length of the William-street section is. a 
matter of 2643ft., and the subway structure will be 
of standard two-track type when finished. This has 
required an excavation about 29ft. in width, and 
this is increased at stations to 40ft.—that is to say, 
the full width between the building lines. The bottom 





of the subway varies from 25ft. to 31ft. below the 


street surface, and, in general, the excavation runs 
from 3ft. to 5ft. below mean high water, with a maxi- 
mum of 14ft. at Maiden-lane and 20ft. at Pearl-street 
below that datum. The principal tasks of the 
engineers lay in draining the excavation so that is 
would not disturb the neighbouring quicksand 
underlying the flanking buildings and, at the same 
time, to support those structures. Assistant Division 
Engineer John H. Madden has supplied the following 
brief account of the general order of procedure. It is 
quoted in full so that a better understanding may be 
had of the details to be given later of this rather 
unusual undertaking. : 

“A top heading is first excavated below the street 
surface between the outer walls of the building vaults, 
which, in general, occupy the width of the side- 
walk to the kerb line. This excavation is confined 
to the minimum depth which will allow of clearance for 
small muck cars below existing sub-surface pipes and 
conduits, and is kept above the bottom of the building 
foundations. Where the level of the latter is 
approached, longitudinal timber bulkheads are 
provided along the heading to retain a sufficient 
weight of material above the underlying. soil to 
prevent displacement of the ground under the 
foundations. This method permits the foundation 
to be exposed from the street side and obviates 
entrance to the building for underpinning purposes, 
as well as affording means for the removal of the 
excavation involved in the latter through the shafts 
located for the main excavation. In addition, by a 
system of drainage ditches and sumps, the ground 
water is drawn off by a slow filtering through the soil 
as the heading advances. The method of under- 
pinning calls for the least possible disturbance of 
existing foundation piers or footings, and is 
accomplished by introducing longitudinal steel beams 
or girders judiciously close to the bottom of the 
foundation, between which cross-beams are placed 
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on each side of each pier, and the steel grillage is then 
pinned into the footings and concreted solid, 
producing in effect a supplementary spread foundation. 
Excavation is then started between each pier for an 
underpinning pit below the grillage, and the sides 
of the pit are protected with carefully placed hori- 
zontal sheeting boards as the depth increases. This 
continues until ground level is attained, below which 
steel casings 14in. in diameter are sunk in 2ft. lengths 
with hydraulic jacks until they extend a proper 
distance below the bottom of the proposed subway. 
With the progress of each 2ft. section the earth core 
is removed from the pile. When the required depth 
has been reached the casing is filled with concrete, 
and when the full number of piles are in place the pit 
is concreted to within about 2ft. of the concreted 
grillage, and, with vertical steel struts, a direct 
transfer of the load is effected by use of steel wedges 
and steel bearing plates. The remaining space is 
then concreted and grouted solid with a rich cement 
grout. On the completion of the pit the foregoing 
operations are repeated until the requisite number for 
adequately supporting the building loads have been 
provided. In most instances these pits are made 
continuous by successive operations so as to form a 
cut-off wall for the entire length of the building and 
to prevent any displacement of soil under the interior 
floors or footings. In cases where the material 
encountered permitted, the pits have been connected 
with close sheeting to attain that purpose. These 
cut-off walls are extended across each intersecting 
street.” 

It must be remembered that all of this work is 
carried out so as to intrefere as little as possible 
with street traffic ; the excavation being roofed over 
with heavy planking to form a temporary roadway. 

Because of the precautions which have been taken 
the buildings are now safely underpinned, although 
on sand. The only question remaining is whether 
the settlement incidental to all methods of under- 





pinning can be eliminated or kept inappreciable. 
Every building along the route has been minutely 
examined from roof to foundation, and every sign 
of settlement prior to the beginning of digging 
carefully noted. In this fashion an exact check can 
be kept upon any possible further subsidence. In 
passing, it may be remarked that the level of the 
ground water has been effectually lowered the desired 
maximum, 17ft. 

Mr. John F. Greathead, assistant engineer on the 
William-street section, has made a report to the 
Public Service Commission. In it the soil conditions 
which have been tabulated numerically have been 
exhaustively studied, and the results of the tests are 
valuable mainly because the exact nature of the soil 
was noted in every case, and a comparison with soil 
conditions met elsewhere made possible by the 
grouping of the various materials encountered accord - 
ing to their analyses. In actual procedure the 
character of the ground exposed during excavation 
has been continually compared, either by eye or 
water test with standard samples, and the identifying 
numbers plotted on the profiles of both sides of the 
street. When entirely new samples were disclosed, 
these were promptly analysed and given interpolated 
numbers agreeably to their constituents. 

When it was. desired to determine the gréatest 
imposed load which a certain sand would stand safely, 
the following test was conducted:—A triangular 
platform, of 12ft. lengths of 12in. I-beams,' was 
arranged to rest at each corner on a 12in. by: 12in 
vertical timber—the latter bearing squarely oh the 
soil. In addition to the known weight of the plat- 
form, sand bags, carefully weighed, were placed on 
the testing structure to a total of 6 tons. This gave 
a load of 2 tons per each square foot of bearing area. 
Previously, spikes driven into the “legs” of the 
platform as low as possible served to mark levels. 
Readings were taken immediately after the load was 
in place and again 24 hours later. After this the 
load was increased by 3 more tons of sand bags, 
arranged as centrally as possible. The levels were 
observed once more at that time and followed by a 
final reading at the expiration of a day. When the 
loads reached 4, 6}, and 8 tons per square foot, the 
duration of the test covered a week. The levels 
plotted on Fig. 2 indicate settlement not only during 
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Fig. 3 


loading but settlement, often equally great, occurring 
under a steady load during a given time interval. 

In the diagram the horizontal increments of settle- 
ment which occurred after the load was applied, 
appeared to indicate that a final bearing was almost 
reached in each ease before the test burden was 
increased. Warrant for this assumption lies in the 
fact that the settlement during one week at 4 and 6} 
tons is no greater in proportion than that at 5 tons 
during one day. The average total settlement at 
4 tons per square foot was in. ; the soil being loose 
sand containing 3 per cent. clay. But criticism was 
directed in the case of this test both at the way of 
loading as well as at the smallness of the area of each 
bearing surface. There was seeming justification 
for the assumption that a square foot of soil under 
the middle of a large foundation slab would, when 
impressed by the same unit load, permit less settle- 
ment than the same area by itself, because it could 
not spread laterally—the contiguous soil being simi- 
larly compressed. For this reason another form of 
test was employed. . 

A bearing area of 4 square feet was forced iito a 
soil of similar character. but containing 12-per cent. 
clay. This was in an underpinning pit, and the effect 
of successive increments of load, rapidly applied, 
was obtained by means of a hydraulic jack deriving 
its reaction from the structure above. The jack was 
operated by a pump with a pressure gauge attached, 
as illustrated in Fig. 3. Except that the settlements 
were uniform, the results were otherwise corrobora- 
tive of the preceding test; the subsidence being less 
than }in. at 4 tons.. But again the desire for fuller 
knowledge, prompted two tests on a larger scale. 
The aim was to simulate by experiment the actual 
conditions of bearing at the bottom of an under- 
pinning pit. Mr. Greathead thus describes the 
procedure :—— 

‘** Under Nos. 9-15, Park-place, a large block having 
a bearing surface of 10 square feet was concreted 
between forms 2ft. apart in a pit 5ft.. by 5ft.—the 
void on each side being packed with backfill over a 
12in. concrete seal at the bottom. Fig. 4 illustrates 
this. To facilitate the use of the pit later, five piles 
were placed in the sides, before the backfill, with 
paper joints through the seal to help driving later. 
The test load was applied in regular increments by 
means of a hydraulic jack acting against a computed 
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building load of 90 tons. The test was stopped at 
74 tons. Careful preparations were made to collect 
information for a curve of settlement, but there was 
not any. No penetration had been detected up to a 
load. of over 7 tons per square foot in a material of 
medium sand containing 11 per cent. clay. 

“The 12in. ‘seal’ was supposed to be separated 
physically from the bearing concrete by the wooden 
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Fig. 4 


forms of the latter, which were left in place to repre- 
sent the actual conditions in a sheeted pit. There 
was great doubt, however, as to its function, inas- 
much as there was already a backfill surcharge, and 
it was thought possible that it might have partly 
acted as an extension of the designed bearing area. 
Therefore, a second test was arranged, as illustrated 
in Fig. 5. A block of concrete 2ft. by 4ft. and 7ft. 
high was jacked against the bottom of a pit 5ft. 
square, in the same soil as that of the foregoing ex- 
periment, after the rest of the space in the pit had 
been back-filled. The diagram of settlement shows 
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Fig. 5 


how the load was released after being held at 62 tons 
for three minutes, then re-applied and held again, 
and finally released.. The curve is manifestly very 
close to the former one. Disregarding the settle- 
ment at corner A of Fig. 2 as being unrepresentative, 
because the loading was mostly done at that point, 
the various tests indicate a penetration of about 
gin. at 5 tons per square foot in every case. Since the 
14in. steel concrete pile will settle that much in 
developing its usual designed dead load of 30 tons, 
it would perhaps be consistent to consider that these 
tests permit a 5-ton per square foot loading on the 
soils mentioned. _ Of these 5 computed tons, less than 
4 would be actual or dead.” 

Unquestionably, the particular weapon employed 
by the contractors which has conquered the William- 
street soil is the 1l4in. hollow boiler-plate shell. 
These have been jacked to the desired depth, cleaned 
out, and filled with concrete, thus converting the tube 
necessary for penetration into a metal casing for a solid 
concrete pile. To sink foundation pits 4ft. square 
in sand below ground water would be impracticable, 
but by careful trenching and screened pumping from 
sumps, the contractor was in many cases able to lower 
ground water, and likewise his pits many feet. But 
with the exception of the easiest cases the pile was 
resorted to, and the results attained were exceptional. 

In Fig. 6 is illustrated at A a simple 3-pier foun- 
dation beneath the front of a building. Two I-beam 
or latticed girders are clamped around the outer and 
inner sides of the foundation slabs and bound together 
by heavy cables between the piers. The transverse 
faces of the slabs are also fitted into channels or 
I-beams, the ends of which rest above the longitu- 
dinal beams—see B, Fig. 6. When the whole is 
concreted solid it forms a substantial grillage. A 
pit is then started—see C, Fig. 6—and carefully 
sheeted horizontally, when large enough to admit 
aman. This pit is deepened and kept closely sheeted 


until ground-water makes further progress impos- 
sible. 
Here recourse is had to a cylinder 2ft. long, the 


at the bottom of the pit and forced into the soil by 
a hydraulic jack against the reaction offered by the 
weight of the building above. The jack has a piston 
of either 44in. or 6in. When this first shell has been 
sufficiently embedded another length is added, and 
the jack load reapplied. The soil within the casing 
is removed after each length is forced down, and for 
this ose a miniature orange-peel bucket is com- 
monly used, although a helical screw or some other 
simple means may be employed. When the first 
pile has been carried to the desired depth, then a 
second one is started in another corner of the pit, as 
indicated at D, Fig. 6. After all of the tubes have 
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been driven and cleaned out, concrete is immediately 
lowered into them by means of bottom-dump | 
cylinders. 

According to Mr. Greathead, “‘ While still newly | 
poured, each of the piles is actually tested by hydrau- 
lic jack to a load at least 50 per cent. greater than that 
apportioned to it; being jacked down, if necessary, | 
until it will carry that load with no settlement for | 
a period of observation prescribed by the engineer | 
in charge. A very important operation then ensues, | 
important not for safety, but in minimising the later 
settlement of the building. A column of steel shapes | 
is erected upon each pile and powerfully wedged | 
against the grillage by means of slender steel wedges. | 
Thus a portion of the load is immediately transferred 
to the piles at a time when their setttlement will not | 
effect the building, and subsidence due to shrinkage | 
or voids in the pit concrete is also provided against. | 
The pit is now concreted, and in every case grout is | 
introduced under a head of about 4ft. for the purpose | 
of taking up the shrinkage of the concrete and espe- | 
cially to fill all voids, however small, around the old | 
foundation and the new pit.” 

Although made of sheet metal but }in. thick, the 
pile lengths are nevertheless very strong. They have 
@ 2in. inner lap and are finished with an outside band, | 













| during the entire test. 


street area. The casing carried 9} tons when jacked 
flush with the ground. After being filled with packed 
sand and then jacked into the soil it bore 40 tons and 
that maximum load was maintained without settle- 
ment for the designed test period of five minutes. 
This was not an isolated performance, for the same 
results were obtained under a building near by. 

In order to determine the condition of the joints, 
two experiments were made. The first of these is 
graphically shown in Fig. 7, and the trial was made 
under the great Farmers’ Loan and Trust Company 
building. In order to obviate immediate collapse 
due to lateral pressure, the. casings of three pile 
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lengths were rammed full of sand and then set up- 
right upon a concreted pile. By means of a 6in. jack 
acting against the building above, a load of 42 tons 
was placed upon the pile lengths and maintained 
Lateral pressure was gradu- 
ally applied by means of a horizontal 4}in. jack and 
concentrated upon a 10in. saddle placed at the centre 
of the middle length. The clear span between the 
wedged blocks at top and bottom of the three lengths 
was 5ft. 7in. No appreciable effect was noted up to 
a pressure of 10 tons; but the test was abandoned 
when 14} tons was reached, because the lateral jacking 
caused the pit boards and earth backing to fail and 


| the sheet steel under the saddle to bend. Approxi- 


mate measurements indicated a deflection of only 
lin. at maximum load ; and it should be remembered 
that the pile was only packed with sand. 

As the report puts it, the second test was made with 
a “real”’ pile, which was a 6ft. length of 14in. piling, 
a year old, which had been removed after service 
during temporary work in connection with the ele- 
vated railroad at Trinity-place. It was determined 
to test it as a fixed-ended beam. This was because 
the contractor held that some sort of end load, even 
indirect, was necessary to make the joints efficient. 
The Designing Department of the Public Service 
Commission, however, insisted that the fact be con- 
sidered that such a beam had only half of the maxi- 
mum moment at the centre as that of a simple beam. 
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test was to be to the point of destruction. On the 
day of trial the beam was subjected to three applica- 
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and in this way the bearing and driving fit at the joints 
is especially close. As an example of what these 
tubular sections will stand, an experiment’ under one 
of the heaviest buildings, that of the Farmers’ Loan 
and Trust Company, may be cited. An empty length 
of 14in. casing was jacked down upon a deep and 
likewise unconcreted length already driven to gravel. 
Notwithstanding steady increments of pressure up 
to the limiting strength of the jack, 89 tons, no effect 





This is set on end 


first length of the 14in. pile shell. 


loosest and coarsest sand available in the William- 


| tions of load at the centre, the maximum being 
| 40 tons. . Nothing happened. The man behind the 
| level, reading settlements only 12in. from the load, 
| handed in notes, all of which showed less than }in. 
| A separation of #yin. was observed under one side 
| joint. The interior lap was 2in., as usual. 

| Again, to quote the engineer in charge of the 
| experiments, the following particulars regarding the 
| bulb of soil pressure are interesting: ‘‘ Now the area 
| of the bottom of a 14in. pile is about 1 square foot, 
and, furthermore, the value of skin friction with 
| these non-tapering piles is slight, say 5 per cent. 

| In view of the fact that sand, especially quicksand, 
| is not allowed more than a few tons load for this unit 
| area, it certainly would be valuable if we could under- 
| stand just how 80 tons is regularly supported without 


settlement during routing tests, and half that in 


other than a further penetration of only 4in. of the | actual practice under real building loads. The 
lower pile casing resulted. A single cylindrical | results of careful experiments with brown building 
section is capable of sustaining a remarkable load. | sand to determine the ‘distribution of vertical soil 
For instance, a 2ft. length was started empty in the | pressure,’ have been plotted in an entirely new way 


| in Fig. 9. 
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‘‘ Here we have visualised for us the cone, or more 
properly the bulb, of resistant soil which forms below 
the base of the pile, radiating the pressures, with 
diminishing intensities, in all directions to the limit 
where no effect is produced by the load. If the 
material had been confined water the highly com- 
pressed portion under the pile would naturally have 
been free to move away, so that there would have 
been no limit to the penetration of the pile. With 
the dry sand represented by the diagram, the pile 
increases the interior friction of the sand in direct 
ratio as the load is made larger ; and the point arrives 
where lateral flow of material stops because of this 
friction. Beyond that the soil compresses until it 
will just stand the pressure required by its relative 
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Fig. 9 


position from the pile ; then the pile no longer sinks 
under that particular load. It seems obvious that 
the more liquid the soil, and the greater the clay 
lubricant, the greater the necessary penetration 
should be, other things being equal. 

“It is very probable that the soil does expand. 
The material in the smallest cone plotted on the bulb 
diagram is compressed, under an 80-ton load, to over 
90 per cent. or 95 per cent.— subtracting skin friction 

f 160,000 
a 
rim of the bottom of the pile, soil so stressed is within 
an inch or so of material comparatively unstressed— 
see Fig. 9. When the friction is reduced with the 
load, translation probably takes place to a certain 
extent. This seems to be shown by the fact that 
after the load has been released, if it be réimposed, 
asettlement occurs greater than the rebound.’’ The 
load was released and re-applied many times; each 
time involving further settlement made necessary by 
loss of material under the pile due to translation. 

“‘In this connection a great forward step has been 
taken by the contractor. Heretofore, after the official 
test of each pile, the load was released ; later, when 
its assigned portion of the building load, say 30 tons, 
was imposed, the conditions just described made 
inevitable a further settlement of about fin. or gin. 
To obviate this the contractor’s engineer, Mr. Lazarus 
White, introduced wide plates between the jack and 
the pile. When the official test to about double the 
actual dead load is completed, the pressure is held 
until steel beams are cut by means of the blow-pipe 
and wedged from the plates to the grillage of the 
building, on both sides of the jack, which is then re- 
leased and removed. The rebound is reduced from 
0.23in. to 0.08in. by this means, which indicates 
that at least half of the 80-ton test load was per- 
manently maintained on the soil below; and as this 
is more than the assigned load, no further settle- 
ment at all is anticipated. But of course we are not 
sure of the exact load permanently maintained on 
the pile by the wedged beams. The jack and gauge 
are no longer attached. We have estimated it, 
above, from the ratio of the slight rebound when the 
pile-cap is used to the greater rebound, representing 
the release of 80 tons, when the pile-cap is not used.” 

Experiments are now under way for the purpose 
of measuring the permanent load. The method 
employed is that of finding the exact change in length 
< 5 vertical I-beam due to compression from a pile 

oad. 


or, say, 1000 lb. per sq. in. Around the 








THE PAST AND FUTURE OF INDUSTRIAL 
CHEMISTRY. 
No. I. 

In this series of articles we propose to put before 
our readers @ view of what chemistry both as a science 
and in its applied form as an art has effected in the 
past by its influence on the industries of nations, 
and in what directions and to what extent that 
influence may be expected to count in the future of 
this country. 

It would at first seem preferable to confine such 
consideration to the country itself, but as soon as 
one recognises the cosmopolitan character of all 
science it is evident that so closely are the industrial 
needs of all countries interwoven that this coarser 
texture of the fabric of human intercourse needs 
for its examination almost the same catholic compre- 
hension as does the finer nexus which is purely of 
the mind 





With this outlook it is not merely a fascinating 
but a necessary task to review, however briefly, the 
influence exerted by chemistry upon industry in 
earlier times. Such researches have not been dis- 
dained by master minds among modern chemists, 
who have found, apart from antiquarian delight, 
hints, suggestions, and it may be even instruction, 
in the study of the work of their intellectual fore- 
fathers—for so certainly as a poet of any age is the 
son of a poet of a former age, so certain is it that 
there is no modern chemist who has not an ancestor 
in mind with the same keen curiosity, the same spirit 
of healthy scepticism, the same delight in overcoming 
experimental difficulties, and with the same satis- 
faction in a definite and indisputable result, destruc- 
tive it may be of the most treasured figment of his 
imagination, and those two are more closely akin 
than many who are of the same blood. 

It is not they—these earlier workers—whom one 
ean blame for the scanty records which have come 
down to us. The early civilisations were nearly as 
lunatic as our own and spent great effort and wealth 
in accumulating slaves, gold and harems, in building 
pyramids, acripoleis,* and at intervals: slaughtering 
each other without much regard to those things 
which matter. Thus the persons who formed, as 
they do now, an inconsiderable fraction of the mass 
of mankind, but on whose insight the whole fabric 
of civilisation rests, stood in practical affairs much in 
the same relation as a Mark to something real. Con- 
sidering this disability and the fact that records were 
comparatively poor and that time has taken a severe 
toll, the older workers have given us many good 
things. The empirical chemist of some 4000 years 
ago learnt the properties of clays so well that it is a 
moot point at this moment whether Chinese porcelain 
or the best now obtainable is more suitable for modern 
use’ in the laboratory. All the essential apparatus 
of the present-day chemist were devised by prede- 
cessors, whose very word “ alembic”’ indicates their 
debt to the Arabs, those pioneers of chemistry as 
we now know it. 

The bloody chasm, known as the Middle Ages— 
identical in essence with the present flood of savagery 
—which severed the older civilisations from those 
now laboriously forming, is an hiatus in the history 
of chemical science. The knowledge so painfully 
acquired by the thinker and the scholar was pros- 
tituted to ends sufficiently base to appeal to that 
pleasing personage ‘‘the Baron on the Rhine ”’— 
and it may be added elsewhere. Instead of the 
subtle conceptions of Lucretius were the gross blun- 
dering and fraudulent practice of the medizval 
alchemist trading on the credulity and greed of his 
patron. 

But with the revival of learning came not only 
a knowledge of things literary, but that larger learn- 
ing which has Nature as its teacher. As the whole 
basis of modern science is experimental, growth was 
necessarily slower than that of literature based on 
reading of and commentary on the disintered classics 
and the building of a stately superstructure in living 
tongues. When once started the growth was as 
rapid as it was solid. Think of the amazing speed 
with which the ground was covered. It is related 
that when tobacco was introduced into this country 
Queen Elizabeth asked Raleigh, himself no mean 
chemist, how he would determine the weight of the 
smoke from his pipe, and Raleigh replied that he 
would weigh the pipe with its charge of tobacco, 
and when he had smoked it would weigh the pipe 
with the ash—a most ingenious reply and in accor- 
dance with the knowledge of the time, and yet within 
two centuries we have Lavoisier proving that a com- 
bustible substance increased in weight by combina- 
tion with the oxygen of the air, and the whole basis 
of modern chemistry was founded. From that time 
there has been no looking back. 

In the earlier days when chemistry was in its 
qualitative stage a vast number of facts had been 
accumulated both by the philosophers and by the 
manufacturers of that era, who seem to have held a 
relationship to each other not altogether dissimilar 
to that obtaining at present. The ‘ philosopher ”’ 
occupied in his laboratory had little interest in the 
useful arts, and the “practical man” took small 
account of ingenious toys ; the attitude of each was 
a tolerant misunderstanding mixed with a percentage 
of contempt varying inversely as the size of the mind 
of the persons concerned. 

Thus it was that the manufacturer worked by rule 
of thumb, and treasured recipes which were little 
better than those famous messes which were supposed 
to be useful in tempering steel before the blessed 
word ‘‘ heat-treatment’? had been invented. But 
in spite of this there was a real industrial chemistry, 
clumsy it may be, empirical certainly, so shrouded 
with mystery that it was a superstition rather than 
a faith based on knowledge, but fruitful in practical 
results. The arts and crafts from tanning to lead- 
burning grew and flourished on this ill-tilled soil, 
and slowly the traditional master-workman was 
replaced by the manufacturer, ignorant it may be, 
but acting on principles dimly understood perhaps, 
but nearer chemistry than a cookery book. 

Then came the much abused nineteenth century. 
Following on Lavoisier—whose fame was such that 
Wurtz’s opening sentence in a book now too little 


* The vanity of the Athenian has our rea according to 
his language acropolis has no plural; but what about the derivation ? 








read, “‘ Chemistry is a French Science,” is not. far 
from the mark—came our own Davy and his greater 
pupil Faraday, and a host of minor prophets. They 
formed the link between the empirical chemistry of 
the Arts and the philosophical chemistry of the 
laboratory, and it is to them that industrial chemistry 
as we know it up to about 1870 is due. During this 
time there was a healthy collaboration between 
manufacturers and teachers of chemistry to their 
mutual advantage, and then came another step. 
Chemistry as a profession, irrespective of teaching, 
came into being largely because of the need for 
control of food and drugs in the interest of public 
health. 

At the beginning of this era the work fell largely 
into the hands of medical men who had some know- 
ledge of chemistry or some natural love for it, or 
because there seemed a field promising fees, equipped 
themselves with a smattering, or in the case of the 
bolder spirits dispensed with this. The result so 
far as the relation of chemistry and industry was 
concerned was wholly bad. It took a generation 
to train a new profession, and meanwhile the oid 
useful relations between the business man and the 
professorial chemist was less intimate ; some of the 
best teachers were relieved at the prospect of going 
back to their proper: work, and deliberately refused 
to undertake any task of commercial moment unless 
they were allowed such ample time and adequate 
fees as would permit them to engage in the inquiry 
as a research. The baser kind rushed into the arena 
in a scramble for guineas with the eagerness of 
mudlarks, the difference being solely that these seek 
for coppers in mud, and the less reputable crew for 
gold in those sandy deserts known as Courts of Law 
and Parliamentary Committee Rooms. A certain 
estrangement quite understandable, and by no means 
to’ be condemned, arose between the manufacturer 
and his natural adviser and ally. Thus it came about 
that advancement halted in this country. What 
was happening abroad? The researches of chemists 


| of the type of Hofmann and Liebig and those pioneers 


of synthetic organic chemistry whose intellectual 
and frequently material home was Germany, obtained 
the belief and support of financiers and manufac- 
turers, and huge industries directly dependent on 
chemical knowledge and controlled by chemists of 
distinction having under them an array of well- 
trained subordinates, sprang up and flourished amaz- 
ingly, whilst in this country too often the manu- 
facturer despised the aid of the chemist as theo- 
retical, vague and of little utility in the business of 
money-getting, nor can it be in fairness said that the 
manufacturer was wholly wrong. The reason 
assigned above, namely the gradual abandonment 
of industrial chemistry by the academic chemist, 
and the slow growth of a new profession which 
included men not suited either by power of mind or 
training for an arduous life-task, are probably suffi- 
cient to account largely if not wholly for a state of 
things in every way regrettable. We have bitter 
need to deplore the loss of time in awaking to the fact 
that many valuable trades have been annexed by 
an alien and hostile race, and we must accept the 
major part of the blame. . 

Such is a sketch of what we believe to have been 
the relationship of chemistry to industry in the past 
and up to a period not more than forty years ago. 
In the second part of this article we propose to deal 
with the future of industrial chemistry, linking up 
that which must be a matter of conjecture, prevision 
and judgment with what is historical, and using these 
forty years as the bond between the older condi- 
tions and those which may reasonably be expected 
to prevail in the near future. 








THE WHIRLING SPEED OF SHAPTS. 
By W. M. WALLACE, Wh. Sc., A.R.C.Se., Assoc. M. Inst. U.E. 
No. IL 
UNIT LOAD DEFLECTION TABLES. 


Or the various methods of obtaining the deflections 
(y) of a loaded shaft the graphical has so far been 
regarded as the readiest, especially for shafts of 
variable section. Designers complain, however, of 
the length and tediousness of this method. It has 
occurred to the writer that it is possible to construct 
what may be called unit load deflection tables, 
which will effect a great reduction in the time of 
working many problems involving deflections, such 
as continuous and fixed-in beams, critical speeds, &c. 
The deflection at any point A of a beam or shaft due 
to a load at any other point B is equal to m W L* — 
EI, where m is a quantity which depends only on the 
positions of A and B. When unit load, say, one 
pound, is moved over the shaft from end to end the 
values of m may be plotted for different points on the 
shaft, as shown in Fig. 1. The separate curves 
marked 2, 4, 6, 8, 10, 12, 14, 16, 18 show the values 
of m (multiplied by ten thousand) for points at 0.1, 
0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 of the length 
along the shaft, the length being supposed divided 
into twenty equal parts. The deflection at any 
point A due to any load W at a second point B may 
be obtained by multiplying the appropriate value 
of k—obtained from the graph—by W L? + EI. Since 
L* — EI is a constant for the particular shaft, the 
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multiplication by this constant may be performed on 
the sums of the deflections at any point due to various 
loads on the shaft, so that in this manner the work is 
much shortened. In some problems, as, for example, 
the reactions of the supports of a continuous beam, 
it is only the relative values of the deflections which 
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are required, so that there is no necessity for multi- 
plying by the constant L’ + ET. Since the deflec- 


tion at any point A of a shaft due to a load W at a | been placed exactly on one of the points of division of 
second point B is the same as the deflection at B due | thetwenty equal lengthsinto which the shaftis divided. 


to the same load at A, it follows that the curves shown 
in Fig. 1 are the shapes—inverted—of the deflected 
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TABLE I.—Deflections Constants for Uniform Section Shaft (in Ten-thousandths of One Inch). 


pounds and by L* + EI and dividing by 10,000. 

Ezxamples.—(a) A shaft A B—Fig. 2—lin. dia- 
meter and 6ft. long is loaded with pulleys weighing 
60 Ib., 50 Ib., and 20 lb. respectively, at the points 
C, D, E. Find the deflection of the shaft at the 
points C, D, E due to these loads and calculate the 


43 14 ‘S 16 47 48 19 20 


Swain Sco 


| whirling speed. E = 28 x 10°. In order to render 
| the explanation as clear as possible the loads have 


To obtain the deflection y, at C, find first the deflec- 
tion due to the 60 lb. load at C; that is, with load 
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shaft when loads are placed separately at the various 
points on the shaft. This fact enables one to pick 
out the values of m accurately for points intermediate 
between the points for which the curves are drawn. 
Since the process of reading off the values of m 
from a number of curves is a somewhat tedious one, 
it occurred to the writer that the exhibition of the 
values in tabular form would be most convenient, 
and Table I. was constructed. It is really surprising 
with what ease and rapidity problems on shafts and 
beams, such as continuous and fixed-in beams, 
shaft whirling speeds, &c., may be worked when 
using such a table, and it is likely that this or similar 
tables will come to be regarded as standard or basic 
tables to be used regularly on all such calculations. 
The shaft freely supported at its ends is supposed 
divided into 20 equal parts, and the numbers travelling 
horizontally along the top and bottom lines correspond 
to the position of any load on the shaft. The numbers 
increasing from 1 to 19, as one travels upwards along 
the two outside vertical columns, correspond to the 
position on the shaft of the point at which the 
deflection is required. The numbers in the table 
supply the deflections (y) in ten-thousandths of an 
inch due to unit load—one pound—acting on a shaft 
of unit length and assuming unit values for E and I. 
In other words, the actual deflection is obtained by 
anultiplying the figure in the table by the load in 











on point 5—bottom horizontal line—find deflection 
at point 5—side vertical column. The number 
shown is 115, so that the relative deflection here due 
to the 60 Ib. load is 60 x 115 = 6900. Similarly, for 
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Fig. 2 


the deflection at C due to the load at-D go along the 
horizontal to 11 and travel vertical to 5, arriving at 
the number 136, so that the relative deflection is 
50 x 136 = 6800. Proceeding in this manner, the 
deflections may be tabulated as follows :— 
Deflection at C. Deflection at D. Deflection at E. 
60 x 115 = 6,900 .. 60 x 136 = 8,160 .. 60x 76. = 4,560 
50 < 136 = 6,800 .. 50 x 204 = 10,200 .. 50 xk 121 = 6,050 
20x 76= 1,620 .. 20x 121= 2,420 .. 20 x 85.3= 1,706 








. 22 1 1 11 
Now, I = 2 x (5) 9 = yogi b= 72 
an 7 3° "a" 334 pas 
E = 28 x 10. 
.. D+ EL = 0.2714, 
so that the above totals must be multiplied by 
0.2714 — 10,000 to give the actual deflections’ in 
inches. 
To obtain the critical speed we may tabulate again : 





Ww. y. Wy. Wy? 
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n= 30 a _ 30 at x 59.60 
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= 2-2 revolutions per minute, 


(6) Next suppose the shaft of the last example 
supported at an additional point F on the same level 
as the end supports, but at the thirteenth division 
point—Fig. 3. We must first find the reaction R 
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at this support. It is such a force as when applied 
upwards at the point F will cause the same upward 
deflection of the shaft that the loads 60 lb., 50 Ib., 
and 20 lb. produce downwards. Referring to the 
table, the downward deflection due to these loads 
is 60 x 118 + 50 x 185 + 20 x 116 = 18,650, and 
the upward deflection due to R at F is R x 171; 
*. 171 R = 18,650, and R= 109lb. The deflec- 
tions Y, Ye» Ys ab the points C, D, E are the same as 
in the last case, with the deduction of the upward 
deflection due to the reaction R. Calling the relative 
deflections at these points 4,, 4,, 5; respectively, we 
have 6, = 15,220 — 109 x 118 = 2358; 4, = 20,780 
— 109 x 185= 615; 4 = 12,316 — 109 x 116= 
— 328. The actual deflections, of course, being the 
quantities multiplied by L* ~ 10,000 ET = 0.2714 
— 10,000, we obtain the table :— 


Ww. y- Wy. Wy’. 
60 .. .. 0.06291 3.7746 .. .. 0.2374 
50 .. .. 0.01669 0.8345 0.0139 
20 .. ..—0.00890 ..—0. 1780 0.0016 

Total <i> ce “he See 0.2529 
“ 30 ‘ x 4.4311 " 
nN = 30/386 x 4.4311 _ 973 revolutions per 

7 0.2529 
minute. 


The reason for considering the values of y measured 
above the line ab as negative will be obvious on 
reverting to the simple principle upon which the 


9 | calculation of the vibration frequency is based. The 


kinetic energy of the vibrating masses in the middle 
position—along the line a b—is equal to the strain 


7}energy stored in the shaft in the extreme position 
.|adegfb—Fig. 3. 


Now, by pressing the shaft 
down by forces at C and D the part of the shaft to 
the left of F is raised against the force applied at E, 
so that the work performed by the force of 20 Ib. is 
negative and the strain energy in the shaft is so much 
less than that performed by the two other forces. A 
reference to the method of solving this problem given 
in the recent article* on “The Critical Speeds of 
Shafts,” will give some idea of the saving of time 
and labour effected by using the table. 

(c) Taking the same shaft and applying a fourth 
support G—Fig. 4—at the eighth point of division, 
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let R, be now the reaction at F and R, the reaction 
at G. We have now to obtain two equations for 
R, and R,, which express the fact that the deflections 
at G and F are zero when the shaft is subjected to 
the downward-acting loads and the upward-acting 
reactions R, and R,. These equations are :— 
60 x 118 + 50 x 185 + 20 x 116 — R, x 168 
— R, x 171 = 0, and 
60 x 145 + 50 x 191 + 20 x 107 — R, x 192 
— R, x 168 = 0 

from which R, = 34.4 lb., R, = 76 lb. 
From the values of 8,, 4, 6; of the simply end- 
supported and loaded shaft we must now deduct the 











Total.. 15,220 20,780 12,316 


* See THE ENGINEER, June 23rd, 1916. 
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deflections due to the upward reactions R, and R,. | tion 5 due to 60 Ib. at 5 is 30.5 x 60 = 1830; that | America has been derived from three principal sources-: 


Thus we ‘have :— 


3, ~ 15,220 — 76 x 145 — 34.4 x 118 = 141; 
5, = 20,780 — 76 x 191 — 34.4 x 185 = 
8, = 12,316 — 76 x 107 — 34.4 x 116 = 194. | 
w. y- Wy. W y’. | 
60 0. 003835 0.23010 0.0008820 
50 .. —0.002714 —.. —0.13570 0. 0003685 
20 0.005265 0. 10530 0. 0005523 
Total 0. 19970 0. 0018028 
30 6/386 x 0.19970 i 

os ‘a a wwe = 1970 . . 

N = 0.0018028 revs. per min 


Cases of shafts or beams with five or more supports 
may be worked out in @ similar manner. It is not | 
necessary for the supports to be all on the same level, 
since in determining the reaction R we may express | 
by the equation the fact that the deflection at the | 
support is reduced to a certain value. It is obvious 
that the whirling frequency is little affected by the 
fact that the intermediate points of support are not 
quite in a line. 


UNIT LOAD SLOPE TABLES, 


It has been already pointed out that in most cases 
occurring in practice it is not ‘worth the designer’s | 
time to estimate the gyroscopic effect on the whirling 
frequency. In order to make the work complete, | 
however, the writer shows in Fig. 5 the curves for 
the slope. The slope in radians at any point A of a 
shaft due to a load W at B may be expressed as 
n W L*? ~.ET, where n is a quantity depending only 
on the positions of A’and B. Just as we may add 
the shearing forces, bending moments, and deflections 
at any point due to separate loads on the shaft in 
order to get the resultant, so may we add the slopes, 
though attention in this case must be given to the | 
sign. One load may tend to produce a positive and 
another a negative slope. This change of sign, 
however, only occurs at points very near the | 
middle of the shaft, where, for many problems, it 
is of least importance. Positive slope is measured 
as the acute angle between the horizontal and the 
left-hand side of the bent axis of the shaft ; negative 
slope as the acute angle between the horizontal and 
’ the right-hand side. The shaft is supposed divided into 
twenty parts as before, the curves 0 and 20 referring 
to the extreme ends. The value of n is the slope 


TaBLE I1.—Slope Constants for Shaft of Uniform Section (in Thousandths of One Radian). 





x' (4.65 x 0.00377)? = 0.17. We have already seen 
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| at 5 due to 50 Ib. at 11 is 46 x 50 = 2300; that at | Southern Russia, Southern British India, and East Central 
| 5 due to 20 lb. at 16 is 26 x 20 = 520, or a total of | Brazil. It has been largely used in the manufacture of 
— 100; | 4650. Again, L? + EI = 0.00377, so that @ (in| 
| radians) = 4.65 x 0.00377 and W k? 6? = 60 x 9) 


iron manganese alloys, and in addition large quantities of 
the alloys have been imported fromGreat Britain, Germany, 
and other European countries. 

A paper to be read before the American Institute of 
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that = W y? = 28.32, so that the whirling frequency | 
is increased from 272 revolutions per minute to :— 


272 x pe (a 
28.32 — 0.17 

The intelligent designer will appreciate the utility | 

of the tables also in enabling the solving of pro- 


= 272.9 revs. per min. 


Mining Engineers, by Mr. E. C. Harden, gives some useful 
information on the imports and consumption of this 
material. From this it seems that the United States 


| imports in 1914 were only 283,294 long tons, compared 


with 345,690 tons in 1913, and 300,661 tons in 1912. 
During the same years the production of the ore in the 
United States was as follows :—1914, 2635 long toris ; 
1913, 4048 tons; and 1912, 1664 tons. The dependence 
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in radians multiplied by 1000 and due to unit load | blems on built-in beams and wheel arms without | of the United States on foreign countries for this commodity 


on a shaft having unit values of L, E, and I. 

Table II. shows the same values in the more 
convenient tabular form. This table, though perhaps 
not as important as the deflection table, will be found 
useful in solving many problems on beams. As an 
example, we may investigate the effect on the whirling 
frequency of the angular inertia of the mass of 60 lb. 
in thé case (a) of the simply supported shaft shown 
in Fig. 2: ~ Let us assume this tobe a plain disc 
mass of lft. diameter, so that k? in inch units is 6? ~ 
4=9. The formula for the whirling speed in this 
case is :-— 


N= 





30 me! ___ 9g 2 Wy 
NV IWy- rWwkoe 
‘To determine @ refer to Table II. The slope at sec- 





requiring elaborate mathematical analyses. 








THE SUPPLY OF MANGANESE ORE. 


STEEL makers in the United States are becoming 
obviously concerned about their future supplies of man- 
ganese ores owing to the war.’ The two principal iron 
manganese alloys, ferro-manganese and spiegel-eisen, are 
indispensable in steel manufacture, being used. extensively 
in the Bessemer and open-hearth processes. The con- 
sumption of ferro-manganese has increased during recent 
years at the expense of spiegel-eisen, because larger 
quantities of the latter must be used to accomplish the 
same purpose, with the result that the amount of carbon 








is shown by the fact that the production of iron manganese 
alloys fell from 227,939 long tons in 1912 to 177,356 tons 
in 1914. : 

Since the beginning of the war the shipment of manga- 
nese ores and alloys from the belligerent nations and their 
colonies has been highly uncertain. The manganese ores 
from British India have come largely to England, and 
exports to other countries have: been curtailed. The 
exportation of Russian manganese ore has practically 
ceased since the entrance of Turkey into the war and the 
closing of the Dardanelles. The only one of the three 
important manganese ore producing countries, therefore, 
whose shipments to the United States have continued 
uninterruptedly is Brazil. The shipments have in- 
creased considerably during the last year, although they 
are far from sufficient to make up the deficiency in ship- 
ments from Russia and India. The shipment of manganese 





introduced with it into the molten metal is frequently 
injuriously great. Hitherto the manganese ore used in 


alloys from foreign countries has also been curtailed. 
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MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. X.* 
STARCHING AND DRYING MACHINERY. 

Amon¢st finishing machines starching or stiffening 
mangles take a very prominent place. The principal 
types for cotton goods are as follows :—Two-bowl 
starch mangle, three-bowl starch mangle, friction 
starch mangle, back-filling mangle, and the universal 
starch mangle. The materials of which the bowls 
are made vary according to the use to which they are 
put, but the principal combinations are: sycamore 
and sycamore; brass and sycamore; brass and 
cotton ; brass and india-rubber ; and sycamore and 
cotton. There is not much of special engineering 
interest in the construction of the mangles, one or 





two of which we have already illustrated in this series. 


rollers, and in passing round it the starch becomes | return chain to remove any moisture which is liable 
partially set. The piece is then led round light-metal | 0 condense upon it, owing to the vapour in the 
winces to a second drying cylinder, where the drying | Steaming box. 
is sufficiently advanced to prevent marking off, the CALENDERS. 
final drying process being completed on the series of | There are numerous types of calenders, but they 
ordinary cylinders on which the face and back of the | can be broadly classified as follows :—Swissing or 
cloth come alternately in contact with the surface of | rolling calenders, friction or glazing calenders, chasing 
the cylinders... | or imitation beetle calenders, and embossing calenders 
For finishing such fabrics as window-blind hollands, | of different kinds. For producing a very highly 
label cloths, hard cambrics, &c., another type of glazed surface on the cloth the friction calender is 
machine called a friction starch mangle is used,| used. In this machine a polished and heated metal 
which has the effect of forcing the filling into and | bowl is driven at about twice the surface speed of 
between the threads of the cloth, thereby closing up | the other bowls, and the cloth passing between the 
the fabric to a greater extent than is possible by an | surfaces of the bowls and running at a lower speed 
ordinary starch mangle. This kind of mangle has | is polished by the rubbing of the heated metal bowl 
only two bowls, the top one being of brass and the | under great pressure upon its surface. The essential 
lower one, whichrevolvesinthestarch box, of sycamore. | parts of the calenders are the bowls, the frames, the 
The top or driven roller revolves at a higher peripheral | pressure appliances, and the driving gear. For cloth 
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Fig. 80—GENERAL ARRANGEMENT OF STARCHING AND DRYING RANGE 


speed than the lower one, and the friction between 
the two produces the desired effect upon the cloth. 
Fig. 87, page 120, represents a friction starch mangle 


Fig. 40 ante may be taken as a good representative | 
type of three-bowl mangle, the top and bottom bowls 
being made of sycamore and the middle one of brass. | 
The process of starching and drying the cloth is | and driving gear made by Sir James Farmer and Sons, 
briefly as follows:—After being starched and | of Manchester. - 

squeezed in the mangle, the cloth is caused to pass After the cloth has passed through the starching 
over opening rollers to remove the creases, and on to | and drying processes, and before it can go through 
steam-heated copper drying cylinders, with .<hich | the calendering machines, it has to be damped or 


the cloth comes in contact alternately on the face and | “‘ conditioned,” to replace some of the moisture which _ 


back. This dries the cloth, which is then plaited down | has been removed. There are two kinds of machines 
on the wagons waiting to receive it. For goods of an | used for this purpose, namely, the brush and spray 


inferior quality, special starching ranges are made for | types. Fig. 81 represents a brush damping machine, 
| made by Sir James Farmer and Sons. It consists of 


|a frame to which is fitted a pair of draw rollers, a 
batching apparatus, a number of tension or stave 
rails and a water box in which a bristle or metallic 
brush revolves at a very high speed. This brush 
throws the water in a fine spray upon the cloth, the 
| fineness depending very largely on the speed at which 
| the brush revolves. The water is supplied to the box 
| by means of a tap and should be kept at a constant 
\ | level by means of an adjustable overflow, so as to 
| allow the brush to just touch the surface of the water. 
| In the spray damping machine illustrated in Fig. 88, 
\e | page 120, the spray is produced by forcing water under 
| considerable pressure through suitable jets on to a 

— > 








\ 








|series of inclined planes. The cloth passes at a 
| suitable distance above the spray and the amount of 
damping is controlled by adjustable hinged shutters. 
The water is forced through the jets by means of a 
| three-throw pump at 90 lb. pressure, and an automatic 
the application of a coating of starch and china clay, | device is provided whereby the spray is shut off 
or similar materials, to the back of the piece, in order | immediately the machine itself is stopped, thereby 
to give body to the cloth. Such a range is shown | preventing excessive damping of that part of the 
diagrammatically in Fig. 80. The cloth is passed | cloth which is in the machine when the latter is 
through with its face upwards. In the machine | stopped. This apparatus is made by Mather and 
shown on the left-hand side of the illustration, the | Platt, Limited. There is another type of spraying 
cloth passes with its back lightly in contact with a | machine made by Sir James Farmer and Sons, in 
roller driven in the same direction as the cloth, but | which the water is blown through jets by means of 
at a lower speed, and this roller is supplied with a | compressed air. 

thick coating of the stiffening mixture by means of-a| Insome cases the fabric has to go through a separate 
furnishing roller with which it is geared and which | stretching process at this stage, and for this purpose 
revolves in a trough containing the filling mixture in | two kinds of machines are available, namely the belt 
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Fig. 81I—BRUSH DAMPING MACHINE 
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Fig. 82—SECTION AND END VIEW OF CALENDER BOWL 


| stretcher such as has already been described, and the 
chain stretcher which is similar to the stenter, but 
shorter. This machineis fitted either with pin chains 
or self-acting clip chains. At the entering end of the 
machine is placed a steaming box over which the 
cloth passes. This 
dampness to facilitate the stretching operation; the 
excess moisture after stretching being removed by 


the form of a thick paste. In this way the cloth takes 
up a coating of the material from the roller that it 
passes over, any excess being scraped off by means 
of an adjustable doctor blade over which the cloth 
is guided. The amount of starching material which 
the cloth takes up can be regulated by adjusting the 
feeding roller with reference to the one that applies 
the starch tothe cloth. After receiving the coating of 
starch, the cloth passes with its face to a large steam- 
heated copper drying cylinder, 6ft. to 8ft. diameter. 
This cylinder is driven and revolves on anti-friction 


at the delivery end of the machine. The heat for 








burners. A gas burner is also placed under the 


* No, [X. appeared July 28th. 


gives to the fabric tke necessary | 


assing the cloth over a drying box or chamber placed | 
i , required amount of cotton has been placed on the 


finishing the bowls are arranged in such a way that a 
metal or other hard bowl comes in contact with a 
“soft”? or yielding bowl made of either cotton, 
paper or wool. Cotton bowls are generally used for 
most finishing operations on cotton goods, and for 
this purpose pure Egyptian carded cop bottoms 
should be used, care being taken to see that no foreign 
substance gets into the cotton, which must also be 
thoroughly dry. The hardness of the bowl should 
vary according to the purpose to which it is to be 
applied. Paper bowls are made of very highly com- 
pressed sheets of thin white or brown linen paper. 
Woollen-paper bowls, as the name implies, are built 
up of wool and paper. The manufacture of calender 
bowls .involves the employment of considerable 
plant and capital, and probably this accounts for the 
comparatively limited number of firms which cater 
for this kind of work. The methods of construction 
are generally similar. Fig. 82 shows a sectional 
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MAKING CALENDER BOWLS 
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Fig. 83—-METHOD OF 


elevation and end view of a bowl made by Messrs. 
Jackson and Brother, Bolton, in which A is the bowl 
centre, made of mild steel or wrought iron turned 
with the conical locking beds, D is the compressed 
cotton or other material, B are the scrap iron or steel 
end-plates bored conical as shown, and C are the 
locking pieces made of strips of iron or steel from 
hin. to fin. thick, according to the size of the bowl. 


| To make the bowl the spindle is placed in a vertical 
‘hydraulic press, as shown in Fig. 83. The locking 


{ 


| quarter of the length of the spindle. 


this box is provided either by steam pipes or buncen | 


strips are then tied ‘with string to the bottom locking 
bed, and the end-plate is dropped down the centre 
to secure the locking strips in position. The cotton 
cakes, which have been previously made in a small 
screw press, are then placed on the spindle right up 
to the top of it. Then the other end-plate B is placed 
in position and packing blocks inserted between the 
plate B and the top of the press. The hydraulic pumps 
are set in motion and the cotton compressed until 
the consolidated cotton occupies only about one- 
Further cotton 


cakes are then added at different periods until the 


bowl. When this has been accomplished the top 
end-plate is pressed about lin. lower than it is shown 
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in the sketch to allow the final insertion of the top 
locking pieces. By reducing the pressure on the ram 
the recoil of the cotton or paper forces the lockings 
on to the conical locking bed between the centre and 
end-plate. . The cakes of cotton when placed on the 
spindle are about 12in. deep, and when finally pressed 
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Fig. 44—SECTION 


this dimension is sometimes reduced to l}in., a 
compression pressure of between three and four tons 
per square inch being used. After the pressing | 
operation has been completed the bowl is put in the | 
lathe and turned up all over to the required’ size. 
The body is then finished on a grinding machine. 


surface and is heated by steam, while the upper and 
lower bowls are of compressed cotton about 20in. 
diameter. Fig. 85 represents an end and front 
elevation of a _ single-sided three-bowl finishing 
calender made by Mather and Platt, Limited, one 
of the chief features of which type is the easy means 
of removing the bowls for trueing up and replace- 
ment, The lubrication of the bowl bearings is effected 


| by oil rings, and the pressure is applied to the bowls 


by means of compound levers. The pressure may 
be instantly relieved when necessary by means of a 
hand lever and cam as shown. The middle bowl of 
the machine is driven by a belt pulley, friction clutch 
and spur wheels. Although it is of the open-sided 
type the machine is extremely rigid, as will be 


| observed by a perusal of the end elevation, which 


shows the design of the upright frame. 

In Fig. 86 we give an illustration of a large swissing 
calender built by Sir James Farmer and Sons. It is 
of the open-frame type with seven bowls. In large 
swissing calenders the arrangement of the bowls 
differs according to the finish it is desired to produce. 
As a rule the metal and soft bowls alternate, an 
arrangement necessary for glossing the face of the 
cloth only. When both sides of the fabric have: to 
be glossed in one passage through the machine two 
“soft ’’ bowls in direct contact are placed between 
two heated metal bowls. In this way the face of 
the cloth comes in contact with one heated bowl, 
while the back comes against the other. In the 
calender illustrated in Fig. 86 the changing of a bowl 








f 








at the top for supporting the levers when lifting the 
bowls. The latter motion is worked by a chain and 
chain wheels from below. The top screws are 
provided with worm .wheel parallel setting-down 
gear enclosed in a chamber and actuated by hand from 
the floor level by another chain and chain wheel gear. 

Friction calenders are used for producing a very 
high gloss on the fabric, and for this purpose are 
worked at temperatures and pressures varying 
according to the finish required. The friction calender 
consists essentially of the bowls, framework, pressure 
arrangement and friction gear. The three-bowl 
friction calender has an iron bowl at the top heated 
by steam or gas, a cast iron bowl at the botton, and 
a cotton or paper bowl in the middle. The bowls 
are placed in strong framework and are: usually 
driven by means of diagonal engines and spur gearing. 
The top or friction bowl should be made of chilled 
iron of large diameter and heated by either steam or 
gas, steam being suitable for all except the highest 
glazes, which require greater heat. The bottom 
bowl is usually made of cast iron with a steel centre 
shrunk in, and the necks are case-hardened and 
polished to a fine surface. The middle bowl is made 
of cotton or paper and requires periodically levelling 
to prevent scorching. The efficient lubrication of 
heavy friction calenders is a serious matter, especially 
with the top bowl, owing to the heat of the bowl and the 
great pressure which is put on the bearings. Although 
the old V-shaped step is generally favoured for this 
purpose, antifriction roller bearings are frequently 
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Fig. 85—THREE-BOWL FINISHING CALENDER—MATHER AND PLATT, 


The foregoing description of the manufacture of 
calender bowls represents the standard practice 
adopted by several of the most important makers, 
including Messrs. Mather and Platt, Limited, Edmes- 
ton and Sons, Jackson and Brother, and Sir James 
Farmer and Sons. The last-named firm, however, 
has introduced a new feature in connection with the 
method of locking the bowls which is worthy of special 
mention. Messrs. Farmer, instead of using the 
wedge-shaped locking pieces, provide Harwood’s 
conical locking rings as shown in.Fig. 84. The rings 
are made from a cone-shaped casting, which is 
machined inside and out, and the rings are parted off 
with an ordinary parting tool. The amount removed 
between each pair of rings is thus about sin. wide, 
which is made up by steel wire ysin. diameter as 
shown. By this arrangement a locking having the 
exact taper is obtained. The rings are split like a 
piston ring or inserted in halves and slipped into 
position while the bowl is under pressure. As soon 
as the pressure is relieved the bowl end comes in 
contact with the inclined plane and the whole 
becomes rigidly locked. Fig. 89—page 120—shows 
a battery of hydraulic presses up to 28in. diameter for 
making calender bowls in the works of Jackson and 
Brother, Bolton. 

_ Generally, in calendering operations, the cloth 
is taken from a batch and re-wound on to 
another batch as it leaves the machine. In some 
cases it is taken direct from the fold and plaited down 
as it leaves the calender, thus avoiding stoppages of 


the machine which are necessary in changing the |’ 


batches. In the calendering process the cloth is 
“tensioned” at the entering end of the machine 
by means of stave rails, through which it is threaded. 
After being in use for some time the non-metallic 
bowls begin to wear and prevent the necessary 
pressure being put on the cloth. They have then to 
be skimmed. Much of this wear can, however, be 
avoided by passing the cloth through the bowls 
sideways. 

For what are known as soft finishes three-bowl 
calenders are generally adopted, the middle driving 
bowl being of chilled cast iron and about 1lin. 
diameter. It has a finely ground and polished 





can be rapidly carried out without disturbing the 
other bowls by removing the loose caps which secure 
it in its bearings. It has a bottom iron bowl, two 


























Fig. 86—SWISSING CALENDER—SIR J. FARMER AND SONS 


heated chilled iron bowls geared together to prevent 
slipping, and four cotton bowls. The compound 
levers are fitted with a cam relieving motion to take 
the pressure off the bowls, and with a similar motion 





adopted. The pressure is put on the bowls by the 
dead-set method, but for heavy goods the compound 
lever system is considered the best, as there is less 
liability to mark the cotton bowl or damage the cloth. 
The friction on the bowls is produced by means of 
gear wheels placed at one side of the machine. There 
is a small spur wheel fixed on the neck of the top iron 
bowl and a large wheel on the neck of the bottom 
iron bowl. These wheels are connected by means of 
an intermediate wheel, which revolves freely on a 
stud and can be slid out of mesh in case the calender 
is to be used for swissing. The stud is fixed to a 
radius bracket so that it can be adjusted to allow 
for wear of the cotton bowl. The amount of slip 
or friction required in finishing cotton goods on an 
ordinary friction calender is given by Messrs. Percy 
Bean and W. McCleary in their book on “ The 
Chemistry and Practice of Finishing,” as from 18in. 
to 27in. per yard, or 50 to 75 per cent. In other 
words, the top bowl must travel from 18in. to 27in. 
faster per yard than the bottom bowl and the cloth 
undergoing treatment. 








In a paper entitled ‘‘ Ten Years of Evolution of Hydro- 
Electric Units,” read before the Western Society of 
Engineers, Messrs. G. B. Gillicott and W. B. Jackson 
state that it is now possible to build water-wheel units 
for high heads at 8 per cent. greater efficiency and as rauch 
‘as 50 per cent. greater speed than was possible ten years 
ago. Instead of a fixed speed for a certain horse-power 
output, at a given head, it now appears practicable by 
improved design to construct units for any speed within 
the limits of the former fixed speed and approximately 
50 per cent. thereof without sacrificing either efficiency 
or output. The increase in capacity of low-head wheels 
primarily has been made possible by the perfecting of 
the step bearing to a point which permits the carrying of 
the great weight of the single runner and revolving fieid 
of the generator, and, therefore, of the construction of 
effective vertical water-wheel generator units. Difficulties 
encountered in manufacture have been overcome and it 
is now practicable to cast runners in sections, assemble 
into a complete runner, and obtain the efficiency of the 
tested model. This method of construction has proved 
so satisfactory that one manufacturer has made a proposal 
to furnish a single-runner unit of 50,000 horse-power 





capacity. 
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THE ORGANISATION OF THE ENGINEERING 
INDUSTRIES. 


THE influential meeting which was held in Glasgow 
last Friday on the invitation of Sir Thomas Dunlop, 
the Lord Provost of Glasgow, is a forcible reminder 
that the time has now arrived for carrying into prac- 
tical effect the suggestions which have been frequently 
made in this journal in favour of the organisation of 
the engineering and allied industries for their mutual 
welfare in connection with the many matters which 
vitally concern their interests now and in the near 
future, particularly as regards the course and develop- 
ment of trade after the war. In the past our home 
industries have been expanded as a result of private 
and” individual enterprise, and often despite the 
legislative restrictions, which at times have proved 
to bé of an embarrassing character, whilst the 
enormous value and numerous ramifications of our 
export trade have also been secured through private 
initiative and without the aid, on the whole, of that 
material assistance from the State and from financial 
institutions that has been given to certain foreign 
competitors by their respective Governments. But 
the war has brought forward new problems, and the 
enormous expenditure which it is involving will 
render it imperatively necessary for us to develop 
our industries to the utmost possible extent by fully 
utilising both our domestic resources and those of the 
British overseas Dominions, in connection with 
which it is gratifying to find that the whole-hearted 
assistance of the Governments of the Dominions, as 
in the case of their valued military aid at present, 
has been confidently promised. In this respect we 
must think both nationally and imper‘ally, but it is 
of much greater importance to act—and act promptly 
—in readiness for what a special commissioner of 
THE ENGINEER very properly stated several months 
ago, would mark the beginning of the greatest 
economic and industrial struggle which the world 
has ever known. 

If, then, our past trade and commercial prosperity 
has been built up essentially by means of private and 
individual enterprise, what can be said of the future ? 
The manufacturing and trading conditions of great 
nations, under the influence of the war or the effects 
of the war and the politieal-economic questions 
which will have to be settled, will undergo remarkable 
changes and introduce new conditions. If we are to 
be prepared successfully to cope with these conditions 
we shall have to adapt ourselves to the alterations in 
circumstances which will affect all parts of the world. 
It is not merely a question of Germany, but one of 
other nations as well. Germany alone may probably 
continue to be a formidable rival—perhaps a more 
formidable trade aggressor—but we have also to 
take into consideration other nations which in the past 
have also competed with us in neutral markets. In 
Germany every trade is organised in the form of a 
syndicate or association. Let us give a few examples. 
For instance, there are the Siegerland Ironstone Syndi- 
cate, which, with an annual production exceeding 
2,000,000 tons of manganiferous ores, is largely 
meeting the needs of the steel makers for manganese 
steel ; the Westphalian Coal Syndicate, with a con- 
trollable production of over 100,000,000 tons per 
annum ; the Pig Iron Syndicate, which regulates the 
whole of the trade; and the Steel Syndicate, which 
has been specially noteworthy for promoting the 
export trade. In addition to these the makers of 
machine tools are organised in business association, as 
also are the makers of general machinery, the wagon 
works and locomotive builders, and the chemical 
works, whilst about 70 per cent.—it may be higher— 
of the production of heavy electrical machinery is 
in the hands of two large groups. The shipbuilders, 
perhaps, constitute an exception, all attempts made 
to form a builders’ association having so far proved 
futile. But in all other respects the industries and 
trades are organised for the furtherance of material 
interests at home and abroad. The self-help which 
is established in this manner, however, would be of 
little commercial value were it not for the driving 
force which is at the back of these industrial under- 
takings in the sense of the great monetary assistance 
which is rendered to them by the leading and other 
banks, and which enables them not only to extend 
their works and plant whenever desired, but also to 
grant the long terms of credit accorded to neutral 
countries, supported by the mailed fist—of the past, 
let us hope—of the German Government. But we 
must not overlook the fact that certain other nations 
as a direct or indirect result of the war have also 
expanded their productive capacity, and with the 
financial strength which they now possess they will 
become much greater trade rivals in the future than 
in the past. 

If in the period preceding the present terrible 
upheaval engineers and allied manufacturers relied 
upon themselves for the successful promotion of 
their commercial interests, so for the present and the 
future must they continue to depend upon themselves 
for the furtherance of their mutual welfare and of 
that of their workmen. But in place of the individual 
enterprise which has mainly characterised their 
attitude in the past it will be necessary to substitute 
collective enterprise if the problems which either now 
confront us or which will soon arise are to be satis- 
factorily solved and our position rendered secure 





against any possible or probable trade aggression 
by foreign rivals after the conclusion of peace. This 
fact was recognised at the Glasgow meeting, when 
the representatives of nearly 300 firms in Scotland 
were present. Among these were Mr. John Thorny- 
croft, chairman of the Executive Committee of the 
British Engineers’ Association; Mr. Hugh Reid, 
North British Locomotive Company, Springburn ; 
Sir John Cowan, chairman East of Scotland Engineer- 
ing Trades Employers’ Association; Mr. W. Rowan 
Thomson, chairman North-West Engineering Trades 
Employers’ Association ; Mr. Noel E. Peck, chairman 
Clyde Shipbuilders’ Association ; Mr. James Steven, 
chairman Scottish Brassfounders’ and _ Finishers’ 
Employers’ Association ; Mr. John Leckie, chairman 
Scottish Coppersmiths’ Employers’ Association ; Mr. 
Alexander Phillips, chairman Scottish Sheet Metal 
Workers’ Employers’ Association; Mr. Archibald 
Colville, chairman Scottish Steel Makers; Mr. 
Alexander Fraser, chairman Scottish Employers’ 
Federation of Iron and Steel Founders ; Mr. William 
Downs, chairman Scottish Bar Iron’ Manufacturers ; 
Mr. John King, chairman National Light Castings 
Association; Mr. Wilfred Stokes, president of the 
British Engineers’ Association; Mr. Sam. Mavor, 
chairman British Electrical and Allied Manufacturers’ 
Association; and Mr. A. W. Anderson (Messrs. 
Urquhart, Lindsay and Co., Dundee). - 

After discussion the meeting adopted, a resolution 
expressing the opinion that in view of the unprece- 
dented situation created by the war, and the 
uncertainty of the future, all iron, steel, engineering, 
shipbuilding and allied industries in this country 
should endeavour to come together in some strong 
central organisation capable of dealing in a com- 
prehensive and Imperial manner with all important 
questions affecting these and allied industries, which 
will certainly arise in the near future. A preliminary 
committee, with power to add to their number, was 
formed as follows :—Mr. Archibald Colville (Messrs. 
David Colville and Sons), Mr. W. Rowan Thomson 
(Messrs. David Rowan and Co.), Mr. Noel E. Peck 
(Messrs. Barclay, Curle and Co.), Sir John Cowan, 
Edinburgh; Mr. Hugh Reid (North British Loco- 
motive Co.); Mr. A. W. Anderson (Messrs. Urquhart, 
Lindsay and Co., Dundee); Mr. Alexander Gracie 
(Fairfield Shipbuilding and Engineering Company) ; 
Mr.-M’Kinnon, Aberdeen; Mr. J. R. Richmond 
(Messrs. G. and J. Weir); Mr. Alexander Lamberton, 
Coatbridge ; Mr. J. H. Matheson (Messrs. H. Matheson 
and Sons); Mr. T. F. Cuthbert (Messrs. Stewarts and 
Lloyds); Mr. J. K. M*Cosh (Messrs. Wm. Baird and 
Co.) ; Mr. Andrew S. Biggart (Sir Wm. Arrol and Co.) ; 
Professor Barr'(Messrs. Barr and Stroud) ; and Coun- 
cillor Thomas Young, Glasgow. It now rests with the 
committee to report to a future meeting the nature, 
scope, and object of the proposed organisation which 


-could deal with the conditions governing the industries 


in question, and with the Government regarding any 
measures, old or new, which may affect these indus- 
tries after. the war. 

The firm impression conveyed by the proceedings 
at the meeting is that the numerous firms represented 
are determined to rely upon their collective action in 
the advancement of their mutual interests rather than 
depend upon anything which the Government may 
propose. Engineering firms do not want any politics in 
trade and commerce. There has already been too 
much work done by politicians, and the composition of 
the Government committees of inquiry has been 
arranged in a manner that is unsatisfactory. On the 
other hand, we look to the Government to see that 
appropriate and adequate provision is made for the 
welfare of the men who have fought the nation’s 
battles. The employers, too,-should, and we believe 
will not be lacking -in the consideration which they 
will extend to these men who,return to their former 
trades. On one very important point, however, 
unanimity must prevail ;. class warfare must come 
to an end in order that the nation’s energy shall not 
be dissipated in strikes. Employers and workmen 
or their respective trade unions must devise a mutual 
scheme whereby no cessation of work should ever 
occur. E ; 

The Prime Minister recently remarked that the 
appointment of a: Minister of Indistry would not 
bring salvation through Government departments. 
To this statement may be.added the observation 
that engineers have long recognised this fact, as 
indeed they have in regard to_existing Government 
departments. -On their part the. engineering trades 
fail to see what useful purpose would be served by the 
creation of a Minister of Industry in relation to the 
organisation of their workshops. . 

The projected new central organisation, represent- 
ing as it. will the most important national ‘industries, 
should be bropght into existence with every prospect 
of successfully achieving the objéctsin view. It 
would-be able to approach the Governmént with a 
united voice on any matters affecting the numerous 
interests concerned. But there exists no’ question 
of such paramount importance.as that of such an 
organisation being able to give advice to the Govern- 
ment in connection with the conditions of peace. 
The principal factor, again, to quote our Commis- 
sioner, which will decide the position of our manu- 
facturers after the war will be the terms of peace. 
These will be arranged by diplomatists who will find 
themselves faced with a problem so colossal and so 


intricate that, without the best business brains in’ 





the countries concerned, the economic side of the 
question will be utterly beyond them. Yet it will 
be the future economic destiny of the world that the 
diplomatists will be called upon to decide, for the 
signing of the peace declaration will, in effect, be the 
signing of a declaration of industrial and commercial 
war. Under these circumstances is it asking too 
much to suggest that as soon as the central organisa- 
tion has been formed, the Government should at once 
get into consultation with it, or previously with the 
preliminary committee, in order that no irreparable 
errors may be committed to the disadvantage of the 
national industries in connection with the treaty of 
peace ? Our engineering firms are organising them- 
selves. Will the Government avail itself of the 
united advice which would be readily tendered ? 
The present is the period for action in order that our 
diplomatists may be fully: informed in good time of 
the conditions which would best meet the future re- 
quirements of the industries of the country, and at 
the same time conduce to the welfare of the nation. 








LIVERPOOL WATER SUPPLY. 





In the absence of the city water engineer, Lieut.-Colonel 
Davidson, who is still on active service with the British 
Expeditionary Force, the annual report on the Liverpool 
Corporation Waterworks for the second time has .been 
compiled by the consulting water engineer, Mr. «J h, 
Parry, M. Inst. C.E., the late waterworks engineer. he 
report states that the average daily quantity of water 
supplied from the Vyrnwy and Rivington works collectively 
amounted to 40,003,000 gallons, and the maximum for one 
day 46,365,000 gallons, the total for the year 1915 being 
14,561,120,000-gallons. Liverpool has a mean population 
of 935,672, and after excluding the amount of water 
supplied to places outside the Liverpool area the average 
consumption per day amounts to 34,747,000, or 37.136 
gallons per head of population. Out of this amount, 
21.9 gallons are consumed for domestic purposes and 
9.5 gallons for trade purposes. The totals of the year’s 
averages show an increase over 1914 of 659,000 gallons 
per day, but this figure must not be taken as representing 
the normal growth of demand, inasmuch as under several 
heads of consumption, such as public purposes, less water 
than usual was taken owing to the war, and allowance 
has therefore to be made for these temporary decreases. 
The water supplied for trade and shipping continues to 
show a satisfactory increase. It is interesting to note 
that, notwithstanding the war, the total number of supplies 
to ships last year was 76,866, against 73,136 in the previous 

ear. 

’ Mr. Parry says the continued increase in the consump- 
tion brings the corporation visibly nearer to the complete 
exhaustion of existing resources. To supply the present 
demands the existing pipe lines of the corporation will 
only deliver, including the well supplies, a maximum 
quantity of 46 million gallons in any one day. From this 
some millions should be deducted for repairs and other 
contingencies. Any demand in one day, or succession of 
days, exceeding the delivering capacity of the pipe lines 
can only be met by drawing upon the stocks held in 
reserve in the Prescot reservoirs. These reservoirs are 
very small in proportion to the demands. Wher full, 
they hold little more than four days’ supply to the district, 
and when drawn upon in consequence of a high summer 
use, or of a fracture on the pipe lines, cannot easily be 
replenished. 

The figures leave no room for doubt as to the extreme 
urgency of the demand for more water. Fortunately, 
however, as Mr. Parry points out, the city is spared the 
anxiety and difficulty of discovering a source from which 
to obtain a new supply. The water is already at Lake 
Vyrnwy ; aright of way from Vyrnwy to Liverpool exists. 
All that remains to be done is to lay pipes through which 
the water may be conveyed from its source to those who 
need it. 








OBITUARY. 


SIR ARTHUR B. MARKHAM. 


Tue death of Sir Arthur Basil Markham, Bart., Member 
of Parliament for the Mansfield Division of Nottingham, 
removes a remarkable figure in the colliery and engineering 
interests of the Chesterfield district. After leaving Rugby, 
where he was educated, Sir Arthur turned his attention 
to agriculture, but left it for big game hunting, and after- 
wards went out on behalf of the Times to inquire into the 
Armenian atrocities. Returning to this country he took 
up politics. He, however, temporarily laid them aside, 
though they subsequently became shagtet object of his 
life’s activities—and at Markham’s Broad Oaks Works, 
Chesterfield, studied colliery engineering, entering 
thoroughly into mechanical engineeringin its special bearing 
upon coal mining. He purchased Wyken Colliery, War- 
wickshire, and afterwards the Oxcroft Colliery, near 
Chesterfield. Later he became a director of the Tredegar. 
(Mon.) and Hickleton (Yorks) collieries, and turning to 
the South Yorkshire coalfield took a leading part in the 
development. of the Brodsworth and Bullcroft collieries. 
At the time of his death Sir Arthur was closely concerned 
in the construction of the Markham Main and Rancroft 
collieries, and was head of the Waggon Finance Corpora- 
tion. It was Sir Arthur Markham, it will be remembered, 
who led the movement for limiting the market price of 
coal for inland sales. He was within a few days of cele- 
brating his fiftieth year. 











In view of the rejection of its Bill for the strengthening 
of Charing Cross bridge the South-Eastern and Chatham 
Railways Joint.Managing Committee has addressed a 
letter to the London County Council, asking that body 
to come to a speedy conclusion as to the next step to be 
taken. At a meeting of the London County Council on 
the 31st ult., it was stated that the subject would be fully 
considered immediately after the recess, ae 
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RAILWAY MATTERS. 


Tue office of chairman to the Madras and Southern 
Mahratta Railway,.vacant by the death of Sir William 
Bisset, has been filled by’ the appointment of Colonel 
W. V. Constable. 

WE have reason to believe that, subject to a satisfactory 
inspection by the Board of Trade, the Penistone Viaduct 
of the Lancashire and Yorkshire Railway Company will 
be reopened on Monday next, the 14th instant. 


In this column of our issue of February llth last we 
referred to the introduction of the system of train control 
on the East Indian Railway. At* the ‘recent annual 
meeting of that company the chairman said that this had 
been a success, so far as the greater number of trains was 
concerned, and that, on the whole, the company had 
reason to thank the postal officer who went out to India 
to initiate the system. 

AMERICAN press advices state that it isproposed tochange 
the gauge of the Japanese trunk railways, which are now’ of 
3ft. 6in. gauge. The first piece tc be altered will be the 
main line connecting Tokio with Shimonoseki, a distance 
of about 800 miles. It is not:stated what the new gauge 
is to be, but as one reason for the change is the desira- 
bility of connecting up with ther Siberian< Railway;-it 
should be noted that the gauge of the latter: is’ 5ft- 

Iv is, by the day of the weék, a year ago to-morrow since 
the Weedon accident, where the leading end of the right- 
hand coupling rod of the engine ‘drawing an up train 
dropped, and so damaged the adjacent running line that 
a down train was. derailed, causing the death of: ten 
passengers and one servant.. The general report on railway 
accidents said as to the Weedon accident, “ It’ would 
appear. that this is the only case on record of an“accident 
occurring from such @ cause.” . 


Tue Railway Executive Committee has issued’ a public 
notice pointing out that owing ‘to a dearth of Ber &e., 
due. to their enlistment in His Majesty's Forces; 
difficult to handle.a heavy amount of luggage on’ the 
railways. Passengers are therefore asked to assist in the 
working of the trains by taking with them as little luggage 
as possible. A visit to, say, the Brighton “Company’s 
terminus at Victoria on any day within-the last’ fortnight’ 
would have shown the necessity for this‘noticé,.and*the 
wisdom of following its advice. 


Tur August issue of the Great Western Railway Magazine, 
in speaking of the postponement of the August Bank 
Holidays, says that since-the -beginning of the war to 
June 30th last, more than three and a-half million officers 
and men of the military and naval forces, 489,249 horses 
and mules, 13,334 wagons, 1627 guns and limbers, and 
13,000 bicycles, have been carried by the Great Western 
Railway Company. The number of special trains of 
various descriptions run with Government traffic repre- 
sents a very considerable figure, much higher propor- 
tionately than was the case a year ago. 

In his report of the working of the Union of South 
Africa Railways for the year 1915, Sir William Hoy, the 
gen2ral manager, says that it is a matter for congratula- 
tion that they -have been able to report cxcellent results 
without any. addition to the freight rates, notwithstanding 
the payment of higher-remuneration to the staff and a 
wholesale reduction in railway rates, involving ‘a surrender 
in revenue of approximately £1,500,000. ~ To those’ who 
complain of the rates on,the Union railways, ‘he points out 
that the charges for maize in'German South-West Africa 
were more than three times the. Union rate, and the 
tariff for coal and other mincrals was nearly: five times 
greater than the rate in the Union. 


Tue Inter-state Commerce Commission has issued an 
order requiring locomotives. when running . between 
sunset and sunrise to be equipped with a headlight ‘suffi- 
ciently powerful to enable persons in the locomotive cab, 
to see an object the size of a man for a distance of 1000ft. 
or more ahead, under normal weather conditions.’ Loco- 
motives requiring to*run backward must have ‘a rear 
headlight of the same type, and those used*in yard ‘and: 
shunting service -will be required: to carry two liglits’ 
strong enough to make ’a man-sized object visible at’ a. 
distance of 300ft. or more. The order is made applicable 
to all new locomotives put into service after October Ist 
next, and to those given. general overhauling: before that, 
date. All engines now in service must have these heat, 
lights by the year 1920. : ieee 

THE railway interim dividends recently declared include 
those of the Cardiff, Great Northern,-Great Western, Vale’ 
of Glamorgan, Metropolitan, Great North of> Scotland: 
and Highland companies, which. are at the same.rate-as- 
for the first half-year of 1915. In Ireland:the Cork rand 
Bandon is not paying any dividend, although a year‘ago 
it paid 2. per cent., whilst the Midland Great ‘Western 
pays | per cent. as against 2 per cent. ~ An ‘interesting 
situation ‘has arisen in Scotland.. A year ago the’ North 
British paid 3 per cent.’on its préferred stock, but owing 
to a dispute with the Railway Executive Committee over 
an expenditure of about £100,000 additional on wagon 
repairs in 1915, and a further-similar-large sum being 
likely for the current year, the company has postponed 
the decision of. a dividend. ’ 


In an article in*THe Enoteer of April 14th last, 
wherein was discussed the question of pooling railway 
owned wagons, it was observed, as one of the problems 
to be disposed of, that ‘‘ some companies have equipped 
their stock-with various accessories, and‘so differ from their 
neighbours. Their wagons, for instance, are fitted for 
oil lubrication. . . .”. We. had the: Great Western in 
our mind when this remark wassmade, and that the con- 
jecture was correct is suggested Sy an observation in the 
August“ issue. of the Great.-Westérn Railway Maga~ine, 
wherein‘it is said.-‘‘ On the other hand,-the scheme’ has 
not been‘free from inconvenience’it¥ more than one difec- 
tion. .It will be. appreciated. that’ a ‘railway. company. 
owning ‘stock of a superior kind. has much to Jose through: 
this being largely in service on other lines, and “its place: 
taken’ by ‘vehicles of> inferior ‘construction.~, Thé Great 
Western: Company has suffered ‘in’ this respect; particularly: 
in regard to:the dearth of ‘oil: axle-box’ wagons ‘which’ is: 
now felt, and the: shortage of these vehicles-has- affected 
the time-keeping of fast running and important freight 
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NOTES AND MEMORANDA. | 





More than 2000 reinforced concrete bridges of varying 
spans have been constructed in this.country during the 
past twenty years. | ; 


Ar the end of 1914 the total capacity of the electric 
generating. stations in Japan amounted to 608,554 kilo- 
watts, and the.lengths of tracks of the electric tram and 
railways 822 miles. 


THE executive committee of the Board of Supervising 
Inspectors of the United States Steamboat Inspection 
Service has amended the rules for fusible plugs by 
requiring that the tin with which the plugs are filled shall 
be not less than 99.7 per cent. pure, in lieu of 99.5 per cent. 


Tue Home-oftice has issued a further report on the 
subject of electric signalling with bare wires in mines, 
with the object of defining the precaytions necessary to 
render such signalling safe. Safety is said to be quite 
obainable, provided the battery power is limited and that 
the signalling instruments, whether bells or relays, comply 
with certain: requirements. 


Canapa’s ‘consumption of wood for thé manufacture 
of pulp has*increased threefold during’-the past~ eight 
years. Fifty-mills reporting to the Government show<a: 
consumptiom4in 1915 of 1,405,000 cords of 2wood, valued’ 
at’ £1,885,000.. The Times says that Canada produced- 
pulp-wood in = 1915 valued at £3,;118,000, of . which 
£1,232,800° worth was exported. ie : 2 


AccorDING to the statistics of ‘the Uniios: of -South- 


Africa ‘Department: of Mines and Industries for May last, 
‘the output of minerals for the month amounted in value 
to £345;564,°and the value for the year £18,300,496. 
The-total’number of people employed in the miines: was 
286,370, of whieh 259,777 were coloured and 26,593 white 
men.” The gold. mines find employment for 237,751 of 
the:workpeople; and the coal mines 29,000. 

THE number of students in the engineering schools of 
the’ United States at the end of last year was 32,843. 
Méchanical engineering claims the largest number, namely 
7751, then*comes civil engineering with 7182; electrical 
engineering with 6637, general engineering 6059, and 
chemical engineering with 2383 students. The number 
of.“ civil’’ students shows a considerable decrease com- 
pared with 1911, but the number of young men taking 
up chemical engineering has increased by over 900. 


Ir the world is to adopt a metric system the scientists 
of the near future will certainly demand something more 
scientific than an erroneous measure of a local meridian, 
says Building News. It would seem the wiser policy to 
leave the adoption of the metric system optional, as we 
and our American cousins have done hitherto, till the 
civilised nations have agreed upon a really correct unit. 
Anyone who travels in the countries where the metric 
system is in force knows that in common practice it is not 
universally adhered to, but that the old measures and 
weights are still used by the masses. 


A PAPER was read by Mr, C. R. Darling at a recent 
meeting of the Physical Society describing an investigation 
into the thermo-electric properties of fused metals, having 
for its object the production of’ a»thermo-electric pyro- 
meter with a liquid’ element. If such a pyrometer could 
be. made of suitable materials—such as graphite and 
‘molten copper-——it might be possible to extend. the-useful 
‘range ~of~ base-metal- pyrometers up to or beyond the 
‘melting point of-platinum, as the boiling-point of copper 


is 2810.deg. Cent. “A. number. of. metals. were tried;.and |: 


some. curious abrupt. changes of E,M.F.-were noticed. . .. 
In thé! course of a discussion on. the~‘ Relation between 
Yield ;Point .and*Proportional «Limit. for Steel,’? Swhich 
took ‘place among the. members of the American Society 
for ‘Testing~Materials, Mr. J.. E.. Howard said that -the 
‘term «““ yield: point ”’;. didnot appear-to-have-any fixed 
meaning, and .in"his ‘opinion there,seemed to:be no feature 
in the behaviour:of steel: which“called for the use ofthis 
term,.or to which it: could properly apply.: The. term is 
_essentially . vagué and -uncertain, and well: calculated to 
créate ‘confusion.: It:is an approximation to the elastic 
limit, but. having’ beén’given.a name it purports to have a 
definité. meaning:- The:most ‘that can be said about’ it 
is that: a’structufal-mémber loaded’up to its yield point 
twill suffer a-certain amount of permanent strain. 


. ‘ALTHOUE it-is called. both cotton and wool, the insu- 


alcusnally known as silicate cotton has nothing 





whatev¥er-¢omparable: with :either of those materials in 
their’ magnified condition, and Mr. James Scott, writing 
in: Icé“and* Cold~Storaye, complains that some settlement. 
has not *been*1itade< with: regard to the naming of-this 
substance. |..He ‘s' s that ‘silicate fibre’ would he 
‘a fitter designation.. * Silicate cotton is prepared from the 
slag procured from ironworks. «In the treatment ‘of: the 
ore in’ blast furnaces, lime, coal, coke, and so’ on, are 
mixed with the’ substance,.and eventually intéermingle 
with it in the molten-state. « Subsequently such materials 
are rejected, and‘form as a boiling lather, as it were, which 
is discharged by the working of the mass, and cools down 
as a slag, the constitution, consistency, and colour of which 
vary according to the exact nature of the ingredients... 


AN opinion prevails that high-lift safety valves produce 
injurious shocks both:to the boiler.and valve, and ‘the 
Boiler Code Committee of ‘the “American *Sotiety ‘of 
Mechanical Engineers proposes to limit the permissible lift. 
Ina — on the subject submitted to the above society, 
Mr. G. H. Clark alludes to the inadequacy of present-day 
valves to pass off the maximum quantity of-steam gener- 
ated. The discharge capacity of the ordinary valve is 
limited ‘by (i) the apparent impossibility “of regulation 
and (ii)-shock produced at closing: The pressure-bélow 
the disc before and: during the blowing period is ‘investi= 
gated. The action of a valve depends, not on the magni- 
tude. of.a lifting force, but on variation of lifting*force 
‘with* discharge capacity and pressure. :The design of. a 
‘valve adjustable: for variable lifting force -is described. 
Six! charts show the~ characteristic “actions of different 
Valves... Discharge capacities. of: valves: with ‘diaphragms 
fv@m™ lin: to “4in. “are: tabulated.»*A valve with She dis: 
‘cHarge. turned downwards; having an. upward’.*‘ jet 2° 
‘actiorton the dise, is shown-and discussed. In-determinitig 
the rules, valves must be considered on the basis of dis- 





trains.”’ 


charge capacity and action, ratherthan on the lift. 





MISCELLANEA. 





THE maintenance of improved highways in New York 
State is an enormous one, practically £18,000,000 having 
been spent by the State for the construction of roads in 
the past seventeen years, and yet the maintenance of 
highways, even in this State, is still in its infancy. There 
were in 1915 5926 miles of improved and accepted high- 
ways which have been maintained and repaired. 


ALTHouGH Argentine importers of agricuitural imple- 
ments complain of the high prices charged by American 
manufacturers for repair parts, it would appear that the 
importers themselves are the chief offenders in this 
respect. The Ironmonyer staies that in many cases the 
importers are charging 250 per cent. more for simple 
machine parts than the lahded cost in Buenos Aires. 


A REPORT of labour conditions in Toronto munitions 
plants has: been submitted at a méeting of the Resources 
Committee held at’ the Parliament Buildings. ~ The in- 
vestigation confirms thé opinion that there is a considerable 
shortage of labour, particularly tool makers: and skilled 
mechanics, but*an almost equal néed is-felt for general 
labourers.’ -The- shortage: has given Tise to many minor 
‘labour troublés, ‘and a-constant shifting of men from one 
establishment. to’ another,. which lessens the production. 
; ‘470m shortage’of manganese has been @ serious trouble 
‘to’German steelmakers for some time. “The Deutsch- 
Luxemburg Company, one of the principal steel producers, 
claim to have’worked outia process’ whereby 4 large portion 
‘ofthe mangaiiese' can be replaced«by calcium carbide ; 
and the Haspe Iron and Steel Works, another leading 
concern, are also reported to be. working a-new process, 
thouglt no details of this are made’ptblic. - It-is admitted 
that the stee? produced by these néw methods is decidedly 
inferior-to the ordinary manganese variety. 

‘THERE seems to be a disposition amongst some American 
Congressmen to create a Government monopoly of the 
manufacture of armour plate, and.drive out of business 
the present makers*of this material.; “With this object 
it has been proposed to erect an armour-plate factory 
costing £3,000,000, which, when complete, wil] have an 
output of 20,000 tons’ per annum. The Army and Navy 
Journal says this in“response to the demands of ignorant 
prejudice and heedless of the fact that the most expensive 
way of supplying’the needs of the Government is by the 
employment of public funds under the direction of officials 
selected by our system of political promotion, in ccm- 
petition with capital controlled by financial and industrial 
knowledge and experience of the highest order. 


Wir# regard to the visit of Mr. Hearst-—the Premier 
of Ontario, to this country, the Manchester Guardian 
states that the really important object of his visit is to 
confer with the authorities here and in Paris as to whether 
some arrangement cannot. be made to prevent: nickel 
from Ontario, the French Colonies and Norway, from being 
exported to Germany. The world’s largest known 
deposits of nickel ore are those of Ontario and the French 
possession of New Caledonia. These districts have 
hitherto produced about 90 per cent: of the world’s supply. 
Before the war Norway produced only 400 tons of metallic 
nickel, but since the war began the output has expanded 
considerably, and it is suggested that Norway bes not 
supplied all the nickel.for Germany’s requirements, but 
‘that much’ of this metal has been surreptitiously cohveyed 
out. of. Caénada.and: the United States for use in Gétmany. 


‘THE United States Navy Department having decided 
‘to- build: battle-cruisers “at - least, 850ft. long,” is faced 
‘with the necessity. of ‘constructing dry-docks of sufficient 
‘size. to” accommodate: them. No fewer than three are 
‘either’ -under ‘ construction or definitely decided’ upon. 
One is being;-built ‘at;Pearl Harbour in the Hawaiian 
Islands and‘will be 1000ft. long. The'State of Massachusetts 
is building ‘a. second dock over 1000ft. long at Boston, 
and ‘the»United Ironworks of San Francisco has .qntered 
into a contract with the Navy Department for the; use of 
another doek -1000ft. long which this @empany is bpilding 
at San’ Francisco. Rear-Admiral -Frederic R. -Harris, 
chief of the U-S. Bureau’ of Yards“and’ Docks, also advo- 
cates the construction of-a large dry-dock on the A'tlantic 
coast, south’of Hatteras, and in order to be in readiness 
for the new cruisers ‘when’ completed» he advocates the 
lengthening: of the dry-dock at Charleston. 


A NOTEWORTHY example of the possibilities in connection 
with the use of coal dust-for drop forge.and other Heating 
furnaces is ‘described in: the-Iron “Age. In -this; plant, 
‘which has been in use for‘over a year, the fuel is’ distri- 
‘buted ‘by’ being: blown’ by+means of an air current‘through 
a pipe’ which makes a circuit around the plant, returning 
to the blower. ‘There is‘a branch*pipe to each-furnace, 
which may be cut in and out as required. The main for 
distributing :the coal is 2125ft. long, and contains thirty- 
seven elbows. »The plant is designed ‘on the’ Holbeck 
‘system. The furnaces in the plant consumeas little as 
10 1b. and ‘as much as*400 Ib. of coal per hour, and have 
been operating succéssfully with’a few at night and some- 
times as many as 55 in’the daytime. -As-the supply to 
a furnace is ‘turned ‘on, ‘the additional amount ‘of air 
‘admitted into ‘the-piping system speeds. up a variable 
coal feeder,'so that.automatic. control sof the supply of 
fuel*is realised in. accordance. with the demand. - 


Tuer ‘new Esk*Bridge on: the road: from. Carlisle to 
Gretna Green, which’ has ‘been builf*on the Mduchel- 
‘Hennebique system “of “reinforced -concrete,.-consists of 
three‘arch’spans over'the river,’with two shert gitddr span 
flood’ openings in“ the ‘north approach. The cénérdl arch 
span, ‘which ‘is-the Jargest*single span yet “constructed 
under that ‘system ‘in the‘ country, is 175ft." from ‘centre 
to centre of piers, ‘giving a ‘clear Span of:165ft.;. with a rise 
of 15f{t. “ The two~shore spans ‘are each" 138ft= Gin.| clear, 
while=the flood arches‘have ach a span of *30ft} The 
foundations ‘of the’abutments and piers.rest @n- freestone 
tock, with about:an ‘average of 12ft. below:the,spyinging 
Jevel:’ The widtli«of the .carriage-way over the ibridge 
‘between the parapetsiis /24ft. The bridge-has=bebn de- 
‘signed to carry -a°moving:lead of 64 tons’distributed over 
four axles. which, it was considered, wold mest “fhe re- 
quirements of any traffic that might pass over it. The 
work was commenced. in July, 1914, and completed in 
April, 1916, at a cost of something like £17,000. 
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MACHINES FOR TREATING COTTON FABRICS 


(For description see page 116) 
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Fig. 87—FRICTION STARCH MANGLE Fig. 88—-SPRAY DAMPING MACHINE 
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Fig. $9—BATTERY OF HYDRAULIC BOWL PRESSES 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES. yp Boow Suen, hot) Conga lo. = 
—Keiiy igh ALSH, Liwirep, Shanghai an C) 
CRIE Re Trevrsin Press, Linrrep, ‘Nentsin, North h China. 52s 
EGYPT.—F. Demen, Finck anp Bevianver, bag, 's-buildings, Cairo. 
FRANCE.~-Borvasv anp Curvittet, Rue de nque, Paris. 
avecot & Cix., Rue Dauphine, 30, 
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Federation of British Industry. 


EVIDENCE is accumulating week by week that in 


connection with the question of after-the-war trading 
| the British manufacturer has been roused out of his. 
customary lethargy and is laying plans for the 
vigorous prosecution of a commercial campaign in: 
overseas markets. . It is being realised more and, 
more clearly with the passage of time that the end’ 


of the war will usher in a new era. and that if we are 


as unprepared for the conditions which will obtain 


when peace comes as we were for the outbreak of 
hostilities, we shall be worsted in the economic 
struggle, That fear is being gradually removed. It 
is not merely that numerous committees appointed 
by the Government have been charged with the 
investigation of trade problems, because that in itself 
means little else than that politicians who had been 
harassed into taking action of some kind fell back 
on the familiar expedient of nominating a committee 
to inquire and report, and thereby divested them- 
selves of further responsibility. In this way com- 
mittees have been multiplied in an astonishing 
manner, until there was a danger that the business 
community might be impressed with a show of 
activity and be led to believe that something was 
That would have 
It is possible that some of 
the committees now engaged in the task of collecting 
and sifting evidence may do good work, but it is a 
safe prediction that in the main they will achieve 
little or nothing. The committee expedient is a 
mere dope. 

Happily there are not wanting men in the engi- 
neering industries at least who are convinced that in 
the economic struggle which must succeed strife on 
the field of battle the business man must fight for 
his own hand. In commercial circles the politician 
is discredited and his intervention regarded with 
suspicion. It has been felt that the aims of the 
engineering industries will be better served by the 
movement which has emanated from various sections 
of these industries at Glasgow, Birmingham, Man- 
chester, London, and elsewhere, and by the work 
which has been undertaken by other bodies, of which 
that on behalf of the electrical branch of the Manu- 
facturers’ Association is a good example. The danger 
was, however, that the formation of local and sec- 
tional bodies was being overdone, that energy was 
being dissipated, and that a good deal of work which 
would overlap was being put in hand. This was the 
main reason for the formation, under the initiative of 
Mr. Dudley Docker and others associated with the 
engineering industries of the Midlands, of a Central 
Association to which all local bodies should be 
federated and an endeavour made to take common 
action in connection with the many matters where 
such action would be an advantage. The idea 
underlying the scheme of amalgamation was to 
federate, not merely the various bodies formed since 
the war to further the interests of the engineering 
industries in overseas markets, but to obtain also 
the adhesion to the central body of the numerous 
trade associations which have been in existence for 
many years, and which, while representing important 
business interests, exercise little real influence and 
have no weight in the national or international 
arenas. It was felt that if all these associations, 
many of them formed for purely domestic objects, 


| could be affiliated to a central body, the executive of |: 


that association, represénting as it then would all 
the great engineering and, indeed, the other trade 
interests of the country, would be able to take effective 
action for the benefit of all.and to extend its influence 
to every territory which has fallen captive to the 
British trader. 

This is. an ideal quite worth striving for, and 


30] those who have taken the lead in the new move- 


ment have already made some progress towards the 





realisation of the scheme. It was wisely decided at 


we mus.’ 


we must have cheap power. 


| important capital asset. 





| the outset that an attempt should be made to secure 


as members of the Association one hundred leading 
British firms, who would each subscribe £1000 to 
form the nucleus of the fighting fund which such an 
| Association would require. It was also felt that 
those who were sufficiently interested to subscribe 
a sum of £1000 would not, as is so frequently the 
case with trade associations, allow their membership 
to be akin to that of a sleeping partner in a business, 
but would take an active part in the realisation of 
the aims of the founders and make the Association a 
live force working in the interests of industry. The 
hope has been partially, at least, realised, and the 
first list of over a hundred members which has been 
issued includes the names not only of many of the 
most famous engineering firms in Great Britain, but 
also of the great textile combines and well-known 
coal and iron undertakings. The whole of this 
representative list has provisionally agreed to subscribe 
the sum named, and the Association is thus assured of 
the financial resources without which its energies 
would have been stifled and confined. Now that 
this lead has been given the plans of the new trade 
body ought to be rapidly matured. At a preliminary 
meeting of intending members, which was held in 
London a few days ago, it was stated that £500,000,000 
of capital, mainly invested in the engineering industry, 
was represented, and that there was practical 
unanimity as to the benefits which such an Association 
could confer on industry. The field of work to be 
covered is an extensive one, comprising such subjects 
as the consular service abroad, the need for adequate 
representation of British trade interests in foreign 
markets, the needs of particular markets, tariffs, 
the relation of science to industry, labour: problems, 
and indeed all subjects—technical, economic, or 
political—which in any way affect trade. It is an 
ambitious programme, but it is not impossible of 
realisation in capable hands. A satisfactory feature 
is the endeavour being made to comprise within the 
new Association not merely the representatives of 
capital but those of labour. It is stated that trade 
union leaders have intimated their willingness to 
co-operate with the management of the new Associa- 
tion in the settlement of the several outstanding 
questions in connection with labour in engineering 
and other factories. We hope that such may be the 
case. Nothing is more clear than that until there 
is brought about something approaching a partner- 
ship between capital and labour in place of the 
armed neutrality, which is the best that can be hoped 
for under present conditions, we shall be unable to 
take advantage. of a trading opportunity, which 
cannot be repeated. It will be one of the fruits of 
the war for which we shall have given so much in 
blood and treasure, but while, capital and labour 
stand sullenly apart we may never be able to gather 
it. The pity of it all! i ‘ 


Coal Wastage. 


WE trust that all engineers and scientific men will 
turn their attention to the question of the economical 
utilisation of coal, and that the Government will see 
its way clear to establish a Ministry of Mines and 
Fuels charged with the duty of seeing that our coal 
is both mined and used with efficiency and economy. 
The problem is urgent and vital. Plans for capturing 
trade, re-establishing our economic position, and 
maintaining our status. as a manufacturing nation 


-will prove futile unless we have either cheap coal or 
‘cheap power from coal. 


In the last thirty years 
before the war the cost of coal production increased 
by 100 per cent.—from an average pitmouth price 
of 4s. 11d. per ton in 1883 to 9s. 10d. in 1913. ~ Legis- 


lation and trade unionism combine progressively to 


increase cost of. production: It seems that our only 
hope of industrial salvation lies in the more’ econo- 


‘mical use of coal as our chief raw material of manufac- 


ture. To hold our own as a commercial nation we 
must manufacture cheaply. To manufacture cheaply 
It may be said that 
we are using, or misusing, our coal at twice the rate 
we ought and only obtaining about half the results 
we ought to get. We must adopt better methods or 


‘we shall’ be beaten in the international trade com- 


petition. 
Dr. Charles Carpenter, chairman of the South 


Metropolitan Gas Company, in his presidential address 


at the annual meeting. of the Society of Chemical 


Industry in Edinburgh recently, specially urged the 
need for a conference on the utilisation of our fuel 
supplies. Coal, he pointed out, was our most 
Had not the time come, 
he asked, when the raw coal exported should pay 
substantial duties to the State, and every user at 
home be required to satisfy the authorities before he 
could obtain quantitative licences for its consump- 
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tion? Should not the combustion of raw coal be 
prohibited in our cities and towns? There was 
urgent material for governmental’ consideration. 
Papers were read dealing with the use and misuse of 
coal, and in opening a discussion Professor Armstrong 
insisted that the use of coal simply and directly as 
fuel was indefensible on account of the waste of 
by-products involved. The potentialities of coal 
scientifically used were such that they might well 
memorialise the Government to prohibit the use of 
raw coal as a fuel. Not only was coal dear. and 
difficult to obtain, but there was an absolute shortage 
of dyestuffs obtainable from the by-products of coal. 
The appointment of a National Fuel Board seemed 
desirable. Professor Louis observed that as much as 
20 per cent. of the possible output of coal was left 
in some of the mines in Nottinghamshire and South 
Wales, and as much as 40 per cent. in some pits in 
Fifeshire, while in some cases in the Doncaster 
district only the best parts of the seams were worked. 
Professor Armstrong, in a paper read before the 
Newcastle section of the same Society recently, 
suggested a scheme for the systematic investigation 
of the problems of coal, with special reference to the 
more provident utilisation’ of our supplies of fuels 
generally. .In burning coal in the ordinary way 
only an unsatisfactory modicum of the best energy 
was utilised, while everything else was wasted. 
When coal was coked, besides the gas given off, 
various products of commercial value were obtained 
—notably ammonia, hydrogen, cyanide, sundry 
sulphur compounds, various hydrocarbons (benzenes, 
naphthalene and anthracene) phenol, a number of 
basic substances, and pitch. But only about 20 per 
cent. of the coal we consumed was so used that the 
volatile products were recovered. We were guilty 
of colossal waste. He advocated that coal should 
no longer be used as such, but delivered at selected 
centres and there prepared to serve as fuel, every- 
thing being separated from it that could be put to a 
higher use. The gasworks as we knew it would dis- 
appear and its place be taken by fuel and power works. 
Great engineering problems would arise if such a 
scheme were adopted, among them that of the 
distribution of gas, probably under pressure, over 
long distances. The industry as a whole should be 
brought absolutely under scientific control. It would 
probably be necessary to establish a National Fuel 
Board, with-secondary boards in specified areas. 
Professor Bone, Professor. of Chemical Technology 
atthe Imperial: College of Science, has pointed out 
that, chemically speaking, we know nothing about how 
the: various: products of the distillation of coal arise. 
We depended entirely upon them for the supply of 
our .chief high-explosive, . tri-nitroluene, which is 
made from ithe. benzene and toluene got from coal ; 
yet:ne'the production of these two materials we were 
amateurs. He advocates a systematic scientific 
survey of our coalfields, and the investigation of the 
chemical nature of coal. Last September the British 
Association decided to appoint a committee to 
investigate the whole question of fuel economy, and 
Professor Bone was invited to preside over the 
Committee. The scope of the inquiry has been found 
so wide that the committee has resolved itself into 
five sub-committees to deal respectively with (1) 
chemical and _ statistical matters, including the 
chemical nature of coal and the characters of the 
principal British coal seams; (2) questions relating 
to carbonisation, including gasworks, coke ovens, 
low-temperature distillation and the products derived 
therefrom ; (3) power and steam raising, including 
the organisation of public power schemes; (4) 
metallurgical and ceramic industries; while the 
fifth committee will co-ordinate. the work. This is 
surely a case for State assistance. 


Taking a general survey of this coal problem, what 
do we find? The world depends almost entirely 
upon three countries—America, Germany and Britain 
—for its manufactures. Other nations are in course 
of developing manufacturing industries; but it is 
of more vital importance to us than to any other 
nation to maintain a foremost position in manufac- 
tures, for the reason that we are more dependent 
than any other nation upon food imports and, 
therefore, upon exports of manufactures to balance 
the food imports. Self-contained, or nearly self- 
contained, countries like the United States and 
Germany, which produce practically the whole of 
their really essential foods, have nothing like the 
economic need to maintain a large trade in manu- 
factured exports that we have. We must manu- 
facture and we must export manufactures on a large 
scale or lose our position as a great nation. In the 
next place, we must keep in mind the fact that, in 
an industrial sense, we are the oldest country in the 
world. We have been exploiting our coal reserves 
longer and on a much more prodigal scale than any 
other ‘nation. As Professor Bone has observed, 





while 60 per cent. of the world’s known coal reserves 
is in America, only 2.6 per cent. is in Britain Ger- 
many possesses 5.7 per cent. Thus it will be seen 
that the economical use of coal is of supreme interest 
to us. Yet it may be said that we are shamefully 
wasting our coal. 


Dock and Harbour Dues on Government Ships. 


From an interview with Mr. McKinnon Wood at 
the Treasury on the 3rd instant, it would seem that 
a matter that has caused much concern to dock and 
harbour authorities is about to be satisfactorily 
disposed of. The question in dispute related to the 
payment of dock and harbour dues and rates for 
vessels employed in the service of the Government. 
These, under a dock and harbour clauses consolida- 
tion Act of 1847—10 and 11 Vic., c. 27, sec. 23—may 
not be charged against “any vessel. belonging to 
or employed in the service of Her (His) Majesty . . . 
using the harbour, dock or piers . . . or any naval, 
victualling, or ordnance stores . . . or any troops 
landed upon or delivered or disembarked . ...” 
This clause, it should be said, was inserted in the 
special Acts prior to 1847, and was incorporated 
in the Harbours, Docks and Piers Clauses Act in 
order to maintain the Royal prerogative. In many 
cases where docks and harbours were constructed 
the Crown was the owner of the foreshore, and this 
exemption was claimed in the interests of the general 
public and as some compensation for what the Crown 
surrendered to the dock and harbour authorities. 
The question cannot be regarded as having arisen 
entirely out of the war; it has always been a sore 
point. It did not crop up in the South African war, 
as then the duties and rates were paid on condition 
that vessels in the Government service received 
preferential treatment. Nor will the cessation of 
the present hostilities necessarily close the discussion. 
A factor that provides an anomaly in the situation 
to-day is that those railways which own decks have 
their net receipts guaranteed by the State. They 
are, however, interested in this question because of 
the future application, specially as railways do not 
deliberately work their docks so as to secure a profit 
therefrom, but because of the overseas business for 
their railways that the possession of the docks ensures. 
Another anomaly was pointed out to Mr. Asquith 
by Sir Clifford Cory when a deputation as to this 
matter waited upon the Prime Minister on February 
17th last. Sir Clifford said that as regarded coal 
the miner was paid full wages, plus a war bonus ; 
the colliery proprietor was paid full value for the 
coal, the railway company that brought the coal from 
the colliery to the dock was paid its full railway rates, 
and the ship that received the coal was paid its full 
freights. The dock authority was singled out as the 
sole party in the transaction that was not paid 
reasonable remuneration for the services and accom- 
modation which it rendered in the national interests. 
Throughout the discussions between the dock and 
harbour authorities on the one hand and the Treasury 
and Admiralty on the other, it has been admitted by 
both sides that the former had no legal claim, and 
that any payments made would be for the sake of 
equity and policy and as an act of grace. The State 
has been willing to make certain payments, but these 
were not considered by the dock and harbour authori- 
ties as meeting the conditions. Briefly, what the 
Government offered was to pay 75 per cent. of the 
dues where such charges were for dock dues purely ; 
where they included harbour and conservancy 
charges it would only pay 66% per cent. of the dues ; 
the difference of 8} per cent. being, presumably, 
the estimated proportion for the harbour and cor- 
servancy duties. For harbours the Government 
refused to pay anything. In passing, it should be 
added that where specific services, such as loading 
or unloading, were rendered, whether in docks or 
harbours, the charges for these were paid in full. 
This distinction between docks and harbours was 
sought to be justified on the grounds that the former 
needed gates, pumping machinery, and other works. 
It, however, excluded the Mersey—where £80,000 
has been spent during the past five years in dredging 
alone, and where 500,000 tons of sand are removed 
every week—the Clyde—where £50,000 was spent 
by the Clyde Trust to deepen the river to give 
clearance for one of his Majesty’s ships, the only 
contribution received by the Trust for services 
rendered being £50—Belfast and many others. 
That harbours call for upkeep and expenditure 
similar to docks has now, we believe, been recognised 
by the Government, and it is expected that it will 
shortly be announced that payment to the extent of 
75 per cent. will be made for both docks and harbours. 
Furthermore, it is probable that the concession will 
be ante-dated to the commencement of the war, and 





not, as we believe was at one time proposed, from the 
beginning of this year.. 


Petrol and its Substitutes. 


THE restrictions which the Government has recently 
found necessary to impose upon the'use of petrol for 
all purposes except that of the war, have caused the 
users of motor vehicles to turn their attention to 
the adoption of substitutes, of which several are being 
offered. When it is considered how greatly the num- 
ber of commercial vehicles has increased since the 
war owing to the shortage of men and horses which 
have been taken for the Army, it is not. surpris- 
ing that the supply is insufficient for all purposes. 
Whence, then, is the necessary fuel to be obtained 
for carrying on the civil-work of the community / 
At the present time motor vehicle ownerr are looking 
chiefly to paraffin and petrol substitutes, which are 
composed largely of paraffin mixed with some more 
volatie ingredient. It is unnecessary to remind our 
readers that although both paraffin and petrol have 
a common origin their characte~istic features are 
quite different, the essential difference being that 
petrol vaporises at ordinary atmospheric tempera- 
tures, while paraffin requires a much higher tempera- 
ture in order to vaporise. Therefore, if this fuel 
has to be used separately for motor purposes means of 
converting the liquid into vapour must be provided 
in addition to the ordinary petrol carburetter. In 
the latter the spray as a method of assisting evapora- 
tion is quite efficient with petroleum spirit, but it is 
not so when running on paraffin, which requires a 
source of heat to change it into vapour, though when 
once the engine has been got under way this. heat 
is obtainable from the exhaust gases themselves. 
In starting up, therefore, either a separate store of 
fuel of the volatile kind, or a method of raising the 
temperature . sufficiently high, must be provided. 
Of the two alternatives the former is more usually 
favoured. For motor car purposes the use of paraffin 
is a somewhat different problem from those of 
stationary engines and motor boats, because the load, 
and with this the available heat from the exhaust, 
vary to a very much greater extent. When the heat 
is insufficient to vaporise the paraffin, the power 
naturally falls off, and the unconsumed fuel finds its 
way past the pistons into the crank chamber, where it 
mixes with the lubricating oil, which becomes too 
thin to perform its functions and bearing troubles 
ensue. These remarks also apply more or less to 
the substitutes, and even to benzole, which is no longer 
obtainable in this country for motor purposes. 
There is another aspect of the fuel question which 
should not be lost sight of. That is the means of 
obtaining it. If the reason for the shortage of petrol 
is, as has been stated, the difficulty ‘in obtaining 
tank steamers in sufficient number, it would appear 
to make no difference whether paraffin or petrol is 
used, for both are imported in tank steamers. The 
real solution of the problem can only be found in the 
production and utilisation of some home produced 
fuel. In this connection benzole would have met the 
case, but this is required entirely for explosive manu- 
facture. Another substitute has been suggested in 
the motor car papers, namely, coal gas, and there 
is no reason why this should not be utilised as a 
temporary expedient. Allowing about 250 cubic feet 
of coal gas to contain as many heat units as one gallon 
of petrol, this would mean that if coal gas were 
available in a highly compressed form at, say 4s. 
per 1000 cubic feet, it would be equal in price and effect 
to petrol at about one shilling per gallon. The great 
drawback to the use of this gas as a fuel would be the 
extra dead weight of the receptacles to be carried. 
These would require to be steel bottles to withs and 
very high pressures, and the number required would 
of course depend on circumstances. Still there would 
appear to be no practical reason why coal gas should 
not be used for this purpose, and we shall not be 
surprised to see it successfully adopted before long. 


a 








AMERICAN NAVAL EXPANSION. 
(By our Representative in Ameria.) 
New York, July 22nd. 

For a number of reasons American naval affairs 
invite particular attention at the present juncture. 
In the first place the, United States is the only first- 
class Naval Power which is not a belligerent, and it is 
thus in an exceptional position to profit by the lessons 
of the war undisturbed by the necessity of haste which 
handicaps technical progress in the countries at war. 
Secondly, the American representatives abroad have, 
it is understood, enjoyed unique facilities for studying 
these lessons at first hand, so that the experts of 
Washington are in possession of much valuable data 
bearing on some of the knottiest points of naval 
science. They have, for instance, solved.to their own 
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aatisfaction the problem of effective defence against, 
submarines, with the result that there is now a decided 
reaction from the early enthusiasm engendered in 
official circles by submarine exploits. A further 
example of the practical application of war experience 
is seen in the tentative designs of the capital ships 
which are to be laid down under the new programme. 
The writer has been assured by American naval 
authorities that the lessons of the Battle of Jutland 
are receiving the closest-attention, and that impor- 
tant modifications in more than one type of warship 
have already been decided’ upon in consequence of 
that engagement. In the opinion of these authorities 
the outstanding lesson of the battle was the supreme 
importance of long-range gunnery. The actual value 
of the monster gun is held to be still in doubt, since 
most of the damage sustained on the British side was 
apparently due to the 12in. and llin. guns with 
which the majority of the German-capital ships were 
armed. Critics of the super-calibre policy find justi- 
fication for their views ‘in this circumstance, as they 
have always main :that the 12in. gun was 
entirely adequate for a practical p purposes. On the 
other hand, as the nat full extent of the Ger- 
man losses. are very much'in doubt, it is not possible 
to institute ‘a comparison between the actual work 
performed by the. main batteries on either side. 
Information .. received. from - trustworthy. neutral 
sources, points to. @-darge ‘number of; German ships 
having’ reburned:from*the’action:in'a terribly battered 
condition, and with, extraordinarily. heavy casualties. 
The Ostfriesland, for an example, is reliably stated to 
have had 400 killed or wounded out of her complement 
of 1100. This news indicates, therefore, that the 
heavy British shells of 13.5in. and 15in. were most 
destructive, even though the abnermally thick armour 
of the German ships saved them from total loss. On 
the whole, American opinion favours the super- 
calibre, and it is probable that the I4in. gun will 
shortly be superseded by a new l6in. model if the 
experiments now in progress demonstrate that the 
heavier weapon will involve no serious sacrifice of fire 
rapidity. The Jutland action clearly proved that 
rapidity of fire is second only to accurate aiming. 
Admiral Jellicoe’s main forces were in touch with the 
enemy only at brief intervals, but his ships contrived 
to deliver a succession of rapid salvoes which threw 
the German line into confusion, and probably did a 
great deal more harm than we are ever likely to hear 
about. For many years American gunnery officers 
have been urging the importance of this very point, 
and, so far as the human element is concerned, they 
claim to have reached the maximum degree of effi- 
ciency. The “team work” of the gun crews is 
spoken of very highly, and although it is conceded 
that in mechanical appliances to facilitate rapid 
loading certain European navies may enjoy an advan- 
tage, the enterprise of American ordnance makers is 
expected to make good any deficiency which exists 
in this respect. Using full charges, the I4in. gun in 
its latest model can be worked at the rate of two 
rounds in 65 seconds, which, considering the weights 
to be dealt, with is a noteworthy performance. 

The strategical problems which confront the 
United States Navy have no counterpart in Europe. 
The comparatively small area of the main theatre of 
war, i.e., the North Sea, renders possible operations 
of a kind which could not well be reproduced in the 
case of, say, a Pacific campaign. In the present war 


the naval bases of the two principal belligerents are 
separated by only a few hundred miles, a circumstance 
which, coupled with the perfection of aerial and other 


means of reconnaissance, practically rules out surprise 
tactics on a grand scale. Under existing political con- 
ditions the United States has no potential foe nearer 
than three thousand miles from her coast, and it is the 
ruling condition of American statesmanship that the 
drawing near of possible hostile frontiers by terri- 
torial acquisitions on the part of a foreign Power shall 
be prevented at all costs. This explains the, at first 
sight, exaggerated apprehensions which assail the 
Americam people when rumours are current of Japa- 
nese designs on Mexico or of German intrigues in the 
South American republics. Although the official 
relations between Washington and Tokio nowadays 
are correct, and even friendly, it would be affectation 
to deny that American naval policy is largely affected 
by considerations based on a possible rupture of those 
relations. To a less degree the same holds true with 
regard to Germany. It is realised in the United 
States that should Germany emerge from the present 
struggle with her naval forces substantially intact, 
and with her territorial ambitions still unsatisfied, 
she will continue to turn envious eyes across the 
Atlantic, and will certainly seize the first chance that 
occurs to pay off the bitter grudge she cherishes 
against the American people. These, no doubt, are 
remote contingencies, but théir contemplation has 
admittedly influenced American naval policy of late. 
German firebrands such as Count Reventlow would 
be unpleasantly surprised to learn how greatly their 
violent attacks on the United States have facilitated 
the passage of the new naval measures through Con- 
gress and Senate. ' Their indiscreet pens accomplished 
in a few months-what years of propaganda among the 
American people had failed to do. 

When the Panama Canal was approaching com- 
pletion there were many people in the United States 
who believed that the new waterway would be strate- 
gically equivalent to a whole fleet. of battleships, 


-with the duties for which it is intended.’’. 


and argued that a single fleet would henceforth suffice 
for the protection both of the Atlantic and Pacific 
seaboards. This very plausible and comforting con- 
tention has lately lost much of its force. Landslides 
for which at the moment there seems no remedy have 
repeatedly. suspended traffic through the canal, and 
the engineers in charge can give no guarantee that 
these adverse conditions will not recur in future. 
Hence the danger of relying on a system of naval 
defence which postulates the free and uninterrupted 
use of the canal at all times is at once apparent. The 
recognition of this danger has revived the demand for 
the creation of two distinct and self-contained fleets, 
one to be stationed in the Atlantic, the other in the 
Pacific, “each to possess a strength commensurate 
This 
stipulation is vague enough,and mo doubt | purposely so, 
for it is not probable'that there is'‘any serious'intention 
of embarking on: a programme so vast as’ to: provide 
two great fleets; each: eqial ‘in fighting power to the 
navies of -Germany andJapan. It is true that by-an 
unprecedented. effort eight capital ships are to be ae 
menced withinithé next twelve months, andphat the 
building of eight further ships is projected: f the 
five-year programme. But. it has take arly two 
years of extraordinary political tension \t6 ‘produce 
this result, and students of American affairs predict 


that the. present enthusiasm~ for. preparedness. in’ 


national armaments will-be followed-by a:sharp re- 
action, of which the pacifists will take full advantage. 
Already the latter have begun a determined counter 
attack, their methods corresponding to those which 
the little-Navy school in England employed so skil- 
fully in the years that preceded the war. All the vessels 
on the active list are lumped together regardless of 
age and efficiency, and the imposing total thus reached 
is paraded to impress the nation with the uselessness 
of further outlay. Unfortunately, the average indi- 
vidual’s knowledge of naval matters is too limited to 
enable him to detect this familiar trick. The truth 
is, however, that a large number of American ar- 
moured ships have ceased to count as first-class units, 
and that their retention on the active list gives a 
wholly misleading idea of the actual strength of the 
United States fleet. Of the thirty-one completed 
battleships on the list only eighteen are considered 
really efficient. Twelve are Dreadnoughts, from 
16,000 to 27,500 tons, the remaining six effectives con- 
stituting the “ Louisiana ’”’ group of pre-Dreadnoughts 
with a displacement of 16,000 tons. Of the thirteen 
older: pre-Dreadnoughts which professional opinion 
has relegated to the second line the five vessels of the 
«« New Jersey” class are the most important. Launched 
in 1904, they nominally displace 14,948 tons, have a 
llin. belt over vitals, and carry the exceptionally 
heavy armament of four 12in., eight 8in., and twelve 
6in. guns. .The defect of this class lies in the singular 
disposition of the main armament, the 12in. turrets 
being surmounted by a fixed 8in. gun-house, forming 
at each end of the ship a ponderous and lofty struc- 
ture which not only offers an immense target but 
causes the vessel to roll heavily in a seaway. Owing 
to difficulties of ammunition supply the rate of fire 
from the superiniposed 8in. guns is very low, and there 
is considerable interference -with the working of the 
heavier guns in the lower turret. The immense 
weight high above deck exposes the ship to capsizal, 
following damage to the water-line, and even in the 
most favourable circumstances accurate shooting is 
difficult owing to the heavy. roll. The impression 
gained from a personal inspection of.a ship of this 
class-was that the type, in spite of the powerful arma- 
ment and good protection, did not compare well in 
actual fighting value with our much older battleships 
of the « Formidable” class. The “‘ New Jersey ”’ type 
would be particularly vulnerable to underwater 
attack, and would probably succumb at once to a 
torpedo or mine. In the later ships of the ‘‘ Louisiana ”’ 
type, the heavy armament is: disposed more reason- 
ably, with the result that they have proved fairly 
satisfactory in service, though the substitution of the 
unwieldy 7in. gun for the 6in. quick-firer in the 
secondary battery was a change of problematical 
wisdom. ‘The three “ Maines,” launched in 1901, and 
displacing 12,300 tons, are still regarded as useful 
ships, though they are poor steamers, and their boilers 
give much trouble. They are armed with four 12in. 
and sixteen 6in. guns, all of fairly modern pattern. 
The remaining five battleships of the «« Alabama” and 
« Kearsarge”’ types are quite obsolete, and now serve 
as training ships. They are armed with the old slow- 
firing 13in. B.L., but have excellent protection. It 
will be seen therefore that although the American 
armoured fleet makes quite an impressive showing 
on paper, it proves on analysis to be of very moderate 
dimensions, so far as really efficient ships are in ques- 
tion. At the moment there are only twelve Dread- 
noughts in commission, with two more due for com- 
pletion in the present year. Between now and 1918 
seven new vessels should join the fleet if the specified 
dates are adhered to. Not before the close of 1919, 
however, will the first battle-cruiser be ready for 
service, so that until that date the United States 
navy will not possess a single first-class armoured 
ship capable of more than 21 knots. 

In the armoured cruiser category fifteen ships are 
listed, only ten of which are considered efficient. The 
Saratoga and Brooklyn, launched in 1891 and 1895 
respectively, are worn out, while the three vessels of 





the ‘‘ Charleston ”’ class, launched in 1904 and displac- 


‘duty. 


ing 9700 tons, with a partial belt of 4in. armour, and 
no gun larger than 6in., hardly deserve to be called 
armoured cruisers. The other ten ships, comprising 
the four «‘ Washingtons” and six ‘Colorados,”’ are well 
armed and protected, but their speed of 22 knots is 
far below. modern tactical requirements. There are 
sixteen light cruisers in all, but only three have a 
speed of 25 knots or more. The remaining twelve 
have maximum velocities of 16.5:to 22 knots, and are 
thus comparatively useless: for scouting purposes. 
The grave dearth of ships capable of. performing these 
duties is fully recognised -by.. American naval officers, 
as was pointed out in a previous article, and the ten 
‘fast scouts provided~for ‘in the new: five-year pro- 
gramme are held to be quite instifficient to make good 
the shortage. It is wont ata that ‘the enormous 
demand ‘for speedy ‘shi ips a pable »f* naval service 
which ‘arose in: Great’ Bri or on the outbreak of war 
has ‘not. opened the eyes of the American authorities 
to their unsatisfactory. position. inthis In 


‘addition to the fairly large establishment of .regular\ 


cruisers the British Admiralty found it necessary to \ 


‘requisition a: great ‘number of fast liners for patrol \ 
‘and convoy-work..'. The United. States navy includes ° 


the merest handful of cruisers, and there is practically 
‘no reserve of fast merchant shipping suitable for war 
With, regard to, the ‘sygaller but.equally in- 
dispensable units 6f navel wa: ‘prels a ers 
‘and submarines, the, position, - if not so disquieting, 
‘is still capable of much improvement. Fast sea- 
going destroyers of ample dimensions are being built 
at the rate of six per annum, but under the new pro- 
gramme the annual quota will be increased to ten. 
Submarine design is still the subject of heated con- 
troversy, and if half the criticisms of existing boats 
which appear in the technical and daily Press. are 
well founded, the number of thoroughly efficient 
units must be almost negligible. ‘There is reason to 
believe, however, that the indifferent pérformance of 
a few notorious boats has given rise to unwarranted 
disparagement of other types which have proved 
quite successful. At all events, submarine con- 
struction goes on apace, and within the last few 
months tenders are said to have been placed for 
eighteen boats authorised under the 1915 pro- 
gramme, two of them being ocean-going boats 
of 1500 tons displacement, fitted with  flash- 
burner boilers and uniflow steam engines of more 
than 5000 horse-power. Meanwhile experiments 
continue with oil motors suitable for boats of the 
largest dimensions. The submarine Schley, now 
under construction, is to be driven by four Nlseco 
(M.A.N. type) motors, developing 4000 horse-power 
in the aggregate. This boat will displace 1500 tons 
when submerged, and a surface speed of 20 knots is 
anticipated. The aim of the American designers is 
to perfect two standard types of underwater craft, 
one of ocean-going dimensions, high speed, and wide 
cruising radius, the other of 350 to 500 tons, of moder- 
ate speed and endurance, for coastal defence. From 
their representatives in Europe the Washington 
authorities have received very favourable reports of 
the‘small submarines which several of the belligerent 
Powers have built during the war. These craft are 
cheap, and can be constructed in large numbers at 
short notice. They are held to be ideal instruments 
for the local defence of ports and bases, and much 
more effective than the expensive fixed defences 
which were formerly in favour. Fifty-eight such 
boats are provided for in the new programme, but 
the details of the prototype have still to be settled. 

In conclusion, it may be observed that even should 
the ambitious five-year naval programme be carried 
out-in its entirety, the United States navy at the end 
of that period will still fall far below the two-Power 
standard which the leading American strategists 
declare to be necessary. It is conceivable, of course, 
that at the conclusion of the great war the relative 
naval position will have undergone a complete change. 
The ultimate fate of the German navy-is still in doubt. 
Should it survive the period of actual ‘hostilities its 
future will certainly come under. discussion at the 
peace negotiations. Japanese naval policy appears 
for the time being to be devoid of any aggressive 
tendency. Financial difficulties are retarding the 
development of the fleet, and -capital~ shipbuilding 
proceeds very slowly. Thus one of the principal 
incentives to a vigorous and sustained effort on the 
part of the United States is for the present in abey- 
ance. It should be added that in no responsible 
quarter is*there any inclination to view Great Britain 
as a naval competitor. Officials at Washington are 
very frank as to the basic principles of their naval 
policy, and it need only be said that anything in the 
nature of rivalry with Great Britain is utterly remote 
from their minds. 
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SHELL LATHE WITH AUTOMATIC ELECTRIC CONTROL | 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING CO., LIMITED, MANCHESTER, ENGINEERS 


automatically cut out by the series wound contactors, 
| The operation of these series or lock-out contactors 3, 4, 5 

is such that they close and cut out the sections of resistance 
| in the correct order, and only when the motor is ready for 
| the resistance to be cut out, their object being to bring the 
| motor up to the normal full speed in the least possible 











Fig. 1 


LARGE SHELL LATHE WITH AUTOMATIC 
ELECTRIC CONTROL. 


For the manufacture of large-sized shell the British 
Westinghouse Electric and Manufacturing Company, 
Limited, Trafford Park, Manchester, has per ir 
built a number of special lathes, of which we give 
illustrations, Figs. 1 and 2, herewith. The bed of 
each lathe, is of the girder type, 13ft. long by 32in. 
wide by 18in. deep and the maximum distance between 
the centres is 6ft. Going further into details, the head- 
stock has a hollow cast iron spindle with a 2ft. 6in. diameter 
face-plate cast integral. The face-plate is provided with 
& gear ring secured to it by set screws,and this meshes 
with a forged steel pinion which is driven through reducing 
gears by a variable speed motor with a range of speeds 
varying between 300-900 revolutions per minute. The 
main spindle has an 8in. hole right through, runs in 
capped bearings lined with white metal and fitted with 
two glass lubricators, the end thrust being taken by a large 
cast iron washer. The back shaft runs in gun-metal 
bearings, ring oiled. 

The tailstock has a 6in. spindle passing through the 
head casting and traversed by a large hand wheel provided 
with a locking device. At the front it has a bracket and 
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pinion which meshes with a rack on the bed for moving 
the headstock quickly along the bed. The saddle is 
3ft. 4in. long, fitted with taper gibs, and has a double apron 
by means of which gearing is supported on both sides. 
Variable rates of longitudinal feed up to tin. per revolution 
are obtained through a two-step cone and swing frame 
gearing. The saddle has quick power traverse and adjust- 
able knock-off by means of a tappet rod and drop worm. 
Top rests are provided to suit the work being done and 
former bars are carried between the ways of the bed 
immediately below the tool, a roller on the bottom slide 
projecting through the saddle to engage the “ former.”” The 
bed stands on troughed stools and is fitted with sud trays 





y |} economy in the power required for driving purposes, 





movable on rollers. The motor for driving the lathe, and 


| time, consistent with the given starting conditions, If the 
| shunt field speed rheostat has been left in such a position 
‘| that the motor has attained its maximum speed before 
_| the shut-down, then the field accelerating or “ fluttering ” 
| relay H comes into operation, and this, by alternatively 
| inserting and short-circuiting the field rheostat resistance, 
| brings the motor up to maximum speed automatically. 
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, the contactor switchgear which controls the same, are also | 
| of the Westinghouse Company’s manufacture. 
| By the adoption of automatic control gear the direct | 
application of the electric motor drive to machine tools 
usually operated by gearing, open and crossed belts, | 
| countershafts, &c., has been made practicable, and 











| together with increased output, results. The motor Fig. 3—-CABINET CONTAINING CONTACTOR _ GEAR 


is of the protected type, fitted with interpoles and con- | 

| trolled by means of the contactor gear shown in Figs. 3 | The cutting out of the starting resistance by the series 
| and 4, and push buttons mounted in a convenient posi- | contactors and the functioning of the field accelerating 
| tion at the right-hand side of the apron. Three buttons | relay occur practically simultaneously, but as both are 
are provided, for inching, starting, and stopping. The governed in their action by the main motor current, they 
starting panel is provided with a number of magnetically- | can only come into operation in order to increase the 
operated switches or contactors which perform the | speed when the current has fallen to a pre-determined 
functions of closing the circuit to the motor through all | safe value. It will be seen that the equipment will bring 
resistances and then step by step cutting out the sections | the speed of the motor steadily up to that at which the 
of armature starting resistance. There is also a field | rheostat has been set, and any desired variations of the 
accelerating relay which works in,conjunction with a| speed must be effected by turning the handle of the 
separate field rheostat, seen on the fixed headstock | separate field rheostat. 

of the lathe. Two fuses are provided in the main| Figs. 5 and 7 are views of one of the lock-out contactors. 
circuit, and when these are withdrawn everything on the The motor current passes through the operating coil 
panel with the exception of the two incoming and fuse | winding directly. With the armature open, as shown in 
terminals is isolated. The electrical equipment is | full lines in Fig. 5, at the instant of applying the current 
completed by the push buttons on the saddle previously | and assuming this current to be higher than that at which 
mentioned. Referring to Fig. 4, A’ to A® are contactor | the contactor should close, a flux will pass through the main 
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Fig. 2—LARGE SHELL LATHE 


operating coils ; B contactor holding coil; 1 and 2 shunt | air gap, through the armature and along the yinged stee 
magnetic contactors; 3, 4, 5 lock-out contactors; C, | piece, then through the small air gap between the 
condenser ; D, magnetic blow-out ; E!, E*, the auxiliary | adjusting plug and on to the base. This flux tends to 
switches ; F, resistance for shunt-holding coil ; G, resistance hold the contactor in the open position, owing to the pull 
for shunt contactor coil ; H, field accelerating relay. On | between the adjusting plug and the base of the frame 
pressing the inching button—Fig. 4—and only as long as | being greater than the pull at the main air gap. For 4 
this button is depressed a contactor on the panel is closed, | fraction of a second the flux is prevented from passing 
which allows the motor to run with resistance in circuit | through the saturated section due to the heavy damping 
at a slow speed. This enables adjustments to be made on | coil which is wound round this part. As the current falls 
the lathe, and as soon as the button is released the lathe | owing to the speeding up of the motor, the flux through A 
comes to rest. By depressing the starting button the | decreases, but that through the saturated section remains 
connections are so arranged that the motor circuit is | constant. Therefore, the pull between the adjusting plug 
first made through all resistance on one of the main | and the base of the contactor decreases until a point is 
contactors, and afterwards the sections of resistance are reached when the pull through the main air gap overcomes 
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the pull at the adjusting plug and the switch closes. The 
pull across the hold-out gap can be regulated by varying 
the position of the adjusting plug, after which the latter is 
fixed by @ locking screw; without the damping coil the 
contactor would close as the current reached the value 
at which it was set to operate. The damping coil, 
however, sets up an entirely different condition in the 
magnetic circuit when the current rises rapidly. The flux 
is then prevented from foasing through the saturated 
section, and it consequently-goes through the adjusting 
plug. The increased “‘ pull out ”’ set up is so great that 
the contactor cannot close. In a fraction of a second 
after the current has reached the full value the flux 
divides between the two circuits and the contactor is 
held out by the normal operation of the lock-out device. 





REAR VIEW OF PANEL 





IRON AND STEEL ELECTRICAL CONDUCTORS. 


For some time past a considerable amount of attention 
has been paid to the question of using iron and steel 
wires for electrical conductors. In Germany, where 
copper is said to be very scarce, a good deal of considera- 
tion is being given to this matter, and operating engineers in 
other countries are also beginning to investigate the 
question. In the June issue of The General Electric 
Review is an article by Mr. T. A. Worcester on “ Iron and 
Steel Wire for Transmission Conductors,” in which the 
author shows the relationship between the electrical 
characteristics of copper and iron wire, and some useful 
data are given relative to the results of tests made in the 
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Fig. 4—-ELECTRICAL CONNECTIONS FOR LATHE MOTOR 


It is free to fall again when the current falls to the value 
for which the contactor has been adjusted. - 

The field accelerating relay—Fig. 6—is connected in 
series with the armature and operates to short-cireuit the 
field resistance whenever the armature current is above 
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Fig. 5—-LOCK-OUT CONTACTOR 


Beariag 


normal, as occurs when starting or in the event of heavy 
overload. The relay coil causes the plunger to lift: and 
close the switch. This short circuits any resistance which 
is in the motor field circuit, thus always providing a fully 
excited field if the motor current rises above a safe limit. 




















Fig. 6—FLUTTERING RELAY Fig. 7—LOCK-OUT CONTACTOR 


When the current falls to normal the switch contacts again 
open and insert resistance. Should the main current 
then rise too high the relay will again operate and continue 
to do so until normal conditions obtain. The motor is 
thus automatically accelerated by a series of small steps 
up to the speed set by the position of the shunt regulator. 











testing laboratory of the General Electric Company. 
In years past the author says the cost of copper was 
about one-half of its present cost, and in those days the 
advantages of iron and steel wires were hardly worth 
considering except where the amount of current was so 
small that the size of copper wire needed to carry it would 
have insufficient mechanical strength. But under present 
conditions it is advisable to consider the possibilities of 
using iron wire for larger currents than would have formerly 
been considered practicable. For the calculation of 
voltage drop and energy loss in transmission circuits 
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Fig. 1—CONSTANTS FOR ONE MILE OF j-INCH STEEL CABLE 


it is necessary to know the resistance, reactance, and 
capacity of the wires. The constants for those for copper 
wire are well known, but for iron wire the constants are 
not so well established, and it is difficult to evolve formule 
with which to calculate them. This is due to the great 
number of different kinds of wire and the variations due to 
permeability, eddy currents, hysteresis loss and skin effect. 
Tron wire is made in grades known as best best (B.B.) 
and extra best best (E.B.B.) and stout wires and grades 
known as ordinary Siemens-Martin high strength and 
extra high strength. All of these grades have different 
permeability for any given current density and the per- 
meability varies with the current. The.eddy current 


and hysteresis losses and skin effect are different for 
different grades, and likewise vary with the frequency. 
For very small wires (No. 12 to No. 14) the skin effect 
is small and may be neglected, but for larger sizes it 
must be taken into account. 

The impedance of an iron wire circuit is made up of 
two components—one the energy component, which 
is called the effective resistance, and the other the wattless 
component, called the effective reactance. The effective 
resistance, when multiplied by, the current squared, gives 
the total energy loss in the circuit, which includes not only 
the loss due to ohmic resistance, but also the hysteresis 
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Fig..2—CONSTANTS FOR i-INCH STEEL CABLE 


and eddy current losses. Likewise the effective reactance 
includes not only the external reactance of the wires 
due to their spacing, as in a copper circuit, but also the 
internal reactance due to the magnetic characteristics 
of the iron wire. Roughly speaking, when iron or steel 
wires are carrying the maximum permissible amount of 
current, their effective resistance for 60 cycles will range 
from one and a-quarter to three times the direct current 
resistance, and the effective reactance from five to twelve 
times the external reactance, #.e., five to twelve times the 
reactance of the same size copperconductor. The smaller 
values are in general for the smaller diameter wires, 
and for steel wires of low permeability, while the larger 
values are for larger diameter wires and those with high 
permeability. Figs. 1, 2 and 3 give the effective resistances, 
reactances, and im ces for several different sizes 
and qualities of iron wires. The constants given in 
curves Fig. 1 are for one mile of jin. galvanised standard 
steel cable at 25 and 60 cycles, the direct current resistance 
being 9.72ohms. Curves Fig. 2 give the constants for one 
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mile of jin. galvanised stranded steel cable at 25 and 60 
cycles, the direct-current resistance per mile being 5.03 
ohms, and curves Fig. 3 the constants for one mile of 
jin. galvanised stranded steel cable, the direct-current 
resistance being 2.42 ohms. per mile. 

The tests from which these curves were prepared were 
carried out by carrying the return current through a 
waterproof insulated copper conductor, which was taped 
to the steel conductor, this arrangement eliminating the 
external reactance. To test the constants for conductors 
spaced at a distance from one another it would therefore 
be necessary to add to the curve values the reactance 
due to the wire spacing and diameter, which may be 
taken from copper wire tables. Figs. 4 and 5 give data 
of No. 6 and No. 4 B.W.G. solid iron wire. In each case the 
length of wire or cable taken is one mile. In the case of 





Fig. 4, giving the constants for a No. 6 B.W.G. galvanised 








126 


THE ENGINEER 





Ava. 11, 1916 





iron ‘wire at 60 cycles, the direct-current resistance per 
mile is 10.6 ohms. The tests-were made on a three- 
phase circuit with the wires at the corners of an 84in. 
equilateral triangle.’ In the case of Fig. 5 the direct- 
current resistance per mile if 5.97 ohms. The tests were 
made on a three-phase 60-eycle circuit with the wires 
in‘one plane with 42in. betwéen centres. Lastly, in the 
case of one milé of jin. galvanised stranded E.B.B. cable 
working at 60 cycles the direct-current resistance’ per- 
mile of cable was found to be 3.6 ohms, and the tests 
were made with the wires in one plane with 24in. between 
centres. The curves in Figs. 4 and 5 have been plotted 
from data obtained from lines in actual service, and 
the effective reactance values include the external as 
well as the internal reactance. 

In ing calculations the values of effective resistance 
and effective reactance should be used in the same manner 
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Fig. 4—CONSTANTS FOR No.6 B.W.G. IRON WIRE 


as resistance, and reactance constants for copper wire 
are used. In all cases the constants have been given for 
a mile of wire, and should be used in conjunction with 
volts to neutral in either single or polyphase circuits. 
The heating of iron wire conductors is proportional 
to the kilowatt or I* R losses, in which R is the effective 
resistance, and not the resistance measured while direct 
current is flowing. It is possible to estimate roughly 
what the heating will be in an iron wire by comparing it 
with a copper wire of the same size in which there is the 
same kilowatt loss. But this method does not give 
strictly accurate results because of the difference in 
radiation from copper and iron surfaces. However, 
from a practical standpoint the error is too small to be 
effective. ‘ 
tw» When considering the use of iron wire in the place of 
copper it is advisable to take into account the life of the 
two when used as conductors. Copper wire, except under 
unusual circumstances, will not deteriorate to any great 
extent, and will have a high scrap value after an indefinite 
number of years. Galvanised iron wire, on the other 
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hand, will, under average conditions, have a relatively 
short life. If only exposed to mild atmospheric condi- 
tions, galvanising will last fairly well, but if the wires 
are exposed to smoke, fumes from blast furnaces, smelting 
plants, chemical works and the like, or are near the sea 
where salt is carried to them by fogs and wind, their life 
is materially lessened, the amount depending, of course, 
upon the severity of the conditions. An exhaustive 
study: of the subject in connection with telephone and 
telegraph lines has led to the following conclusions :— 





Conditions of installation.” Useful life. 
Near blast furnaces, smelters, chemical plants, or on 
the sea coast 1 year 


In large cities where soft coal is used or near the sea 
bin i, nous, 90, ite aed cout cad, 40 nada mas ee eee 
In inland towns where there is little smoke from soft 

5 to 15 years 





,In inland country districts where there is little or no 


smoke ° 12 to 25 years 


In the above table no attempt is made to classify 
the size or kind of wire.- In general; it may be said that 
after the galvanising has once penetrated the wires of 
the better grades E.B.B. and B.B. will show less deteriora- 
tion than the steel wires. The ordinary grade of steel 
fence and guy wire shows rapid deterioration, and should 
not be used for electrical transmission work. 

Whilst the curves and data given do not by any means 
cover the entire range of iron and steel wire conductors, 
they serve to show some of the main characteristics 
of certain grades and sizes, and by interpolation one may 
fairly well judge what to expect from other sizes. 








BOARD OF TRADE IRON AND STEEL 
INDUSTRIES COMMITTEE. 

WE are asked to state that the Departmental Committee 
on the Iron,: Steel, and Engineering Industries has now 
been reconstituted, and that a separate Committee has 
been appointed by the Board of Trade to consider the 
position after the war of the iron and steel industries. 
‘This Committee comprises :—Mr. G. Scoby Smith (chair- 
man), Sir Hugh Bell, Bart., Mr. Archibald Colville, 
Mr. John Hodge, M.P., Mr. James Gavin, Mr. George 
Mure Ritchie, Mr. Henry Summers, Mr. Benjamin Talbot, 
Mr. John King, and Mr. John E. Davison. 

In order to carry out its investigations, the Committee 
desires to elicit exact and detailed information from a 
number of representative and individual firms, and from 
industrial, commercial, and labour organisations, with 
respect to :— 

(1) The extent and area of trade, and capital normally 
employed. : 

(2) The dependency upon resources external to this 
country for supplies of material and plant. 

(3) Labour relations, labour restrictions (if any), and 
comparative conditions in the industry. 

(4) British methods of conducting foreign business 
contrasted with foreign methods of conducting export 
business. 

(5) The effects of manufacturing and commercial co- 
operation upon trade at home and abroad. 

(6) The extent to which British industry is adversely 
affected whether as regards (a) the retention of business 


hitherto or previously secured, or (6) its capacity for] 


expansion, by the existence of foreign tariffs, preferential 
arrangements, bounties, subsidies, or special facilities 
granted by foreign governments, railways, or trade com- 
binations, to their manufacturers or exporters ; and what 
is the remedy. 

(7) Terms of payment and of credit. 

(8) Technical education, skill, and nature of employees. 

(9) The effect, if any, of wayleaves, and mining or other 
royalties upon the industry, either as regards home or 
export trade. 

(10) The effect, if any, of railway and shipping rates 
upon the industry, as regards home or export trade. 

(11) General information. 

The recommendations of the Committee must depend 
for their effectiveness upon the co-operation of all who are 
interested in the British iron and steel industries. The 
Committee, therefore, invites the active support and 
assistance not only of individuals, but also of industrial 
organisations of whatever character. The Committee 
suggests that the various trade organisations should 
submit either through their Secretaries or through small 
Committees, a general statement of their views together 
with suggestions which in their opinions might desirably 
form the foundation of practical measures in the future. 
The general evidence might suitably be supported by 
the presence of a deputation representative of the organ- 
isation as a whole. The Committee will be glad to receive 
statements supported by verbal evidence from repre- 
sentative firms, and from individuals, whose depositions, 
in the opinion of the Committee, will be valuable to their 
work. It will also welcome the assistance of import and 
export merchants who are interested in the handling of 
the products of the iron and steel industries at home and 


abroad. 








THE CONTROL OF 15,000 HORSE-POWER MOTORS. 





For the huge motors that are used for driving reversing 
rolls in steel mills very delicate control is necessary. It 
must be possible to bring these motors—having capacities 
in some cases of as much as 15,000 horse-power—from 
rest to full speed, to vary their speed to any value, stop 
them promptly, and change from full speed in one direction 
to full speed in the opposite direction within a few seconds. 
Ordinary control methods are, of course, out of the 
question. To obtain the requisite control an equaliser 
fly-wheel motor generator set is employed. The main 
alternating-current generator does not supply energy 
directly to the motor driving the rolls, but to the motor 
of a motor generator set consisting of an alternating- 
current motor, a direct-current generator, a heavy fly- 
wheel and a direct-current exciter, all mounted on a 
common shaft. From the generator of this set current 
is supplied to the roll motor, which, of course, is a con- 
tinuous-current machine. Control of the roll motor is 
effected by varying the strength and direction of the 
field current of the ‘direct-current generator, which is 
furnished by an exciter. If the field current of the 
generator is increased the voltage of the current delivered 
to the roll motor also increases and the roll motor speeds 
up. Coriversely, ‘if the field current is decreased the 
speed of the roll motor drops. If the field current of 
the roll roll motor is reversed the direction of running 
is also reversed. The field current is, of course, very 
small in comparison with the main current delivered to 
these roll motors, and only small rheostats are needed to 
control it. 

To stop the motor dynamic braking is brought into 
play. If the generator field is so weakened that the 
voltage generated is less than that produced by the roll 
motor the latter becomes a generator and attempts to 
drive the motor generator set. The result is that great 
load is thrown on the roll motor and it slows down without 
the application of mechanical brakes. Owing to the 
energy stored in the fly-wheel of the motor generator set 





the heavy loads demanded by the roll motor in starting 
and reversing are not back to the main alternating. 
current generator, for the fly-wheel equaliser ‘* smooths 
out’ the peaks. When the motor of the motor generator 
set comes up to speed it stores up energy in the fly-wheel, 
and when a heavy current is demanded by the roll motor 
the motor of the motor generator set is automatically 
slowed down by means of a step regulator. The fly-wheel 
then deals with part of the load. But when the peak load 
is taken off the roll motor the alternating-current motor 
of the motor generator set speeds up again, restoring 
energy to the fly-wheel. Thus the load on the alternating. 
current motoris greater than that on the roll motor when the 
latter is lightly loaded, and less when the roll motor carries 
peak loads. So exactly can this regulation be effected 
that the current delivered by the main generator can be 
kept practically constant, even though the power delivered 
by the roll motor is varying rapidly from nothing, perhaps, 
to 20,000 horse-power. The accompanying diagram, 
which has been taken from an article by Mr. Irwin B. 
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CONNECTIONS FOR ROLL MOTOR 


Smith, appearing in Power, shows the connections for 
this system, the indicating and recording meters having 
been omitted for the sake of simplicity. 

The s tor consists of a liquid rheostat with 
three stationary electrodes connected to the three phases 
of the rotor of the alternating-current motor. Three 
movable electrodes are connected to an arm mounted on 
the shaft of a small torque motor, the other end of this 
arm being provided with a counterweight. This small 
motor receives current from a series transformer interposed 
in the line. When the current in the line increases the 
motor pulls the electrodes. apart, thus introducing resist- 
ance in the rotor circuit of the large alternating-current 
motor, reducing its speed and throwing the peak of the 
load on the fly-wheel. When the current in the line tends 
to fail the motor moves the electrodes nearer together 
again and the large alternating-current motor speeds up. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
for August, 1916, by Lieut.-Col. C, B. Clay, V.D., Commanding. 

Headquarters and Range.—The oe will be closed 
during August, except on Tuesday evenings, the Range will 
be open only on Thureday wtp, oF On these evenings the 
Sergeant-Major will take — and be responsible for the main- 
tenance of order and discipline. Recruits are urged to take 
advantage of this ment for drilling and shooting. 

Instruction Classes.—Instruction Classes at 46, Regency-street, 
will be held as usual for Platoons Nos. 9 and 10. 

Camp.—The camp at Otford will be available until August 
3lst. Members wishing to attend should enter their namés at 
Headquarters on the sheet. provided for the . The cost 
will be about 3s. per day. Members should provide themselves 
with two blankets, knife, fork, spoon, cup, plate and a spare 
pair of boots. 

Entrenchi: 
to attend the Sunday Entrenchi 
work to be done may be com 
Parade in uniform, as ; at Victoria (South-Eastern 
Chatham Railway) Booki Office, 8.45 a.m. Members are 
reminded that this work is of national importance, and therefore 
all who are able to putin Saturday r ional week-days 
reminded that they can obtain 





.—As many members as possible should endeavour 
Parades, in order that the 
as expeditiously as _amsagn er 





are to do so.. They are 
railway vouchers from the booking clerk by showing their cap 
badges. ' 
By order, 
Macieop YEARSLEY, 


Adjutant. 








RECENT events have shown that the greater the indus- 
trial strength of @ nation may be the greater is the tempta- 
tion which it offers to attack from without, says Mr. W. L. 
Saunders, in’ the Engineering Magazine. Great Britain 
has always recognised this in the strength of her fleet ; 
Germany in the strength of her army. The United States, 
larger industrially than any nation in the’ world, has 
recognised it neither in its fleet nor its army ! 


A WIRELESS message received recently at Sydney, New 
South Wales, from Rabaul records the work performed 
by the officers and engineers of the steamer Pukaki, 
which was adrift in the Pacific Ocean with a broken tail 
shaft for a period of forty-two days. By improvising his 
sails the captain managed to navigate the vessel into the 
Doldrums in order to obviate the chance of drifting on 
to one of the numerous islands. - Fortunately the steamer 
had a spare tail shaft on board, and when the weather was 
fine enough the engineers began their task. It was found, 
however, that the spare shaft was a misfit, and there was 
no alternative but to set to work with hand tools to reduce 
the shaft to the required size. Eight days elapsed before 
it was put in position and the propeller fitted on, which 
enabled her to reach the port of Rabaul, 
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LETTERS TO THE EDITOR. 


(We do not hold iy ponsible for the opini 
Correspondents.) 





of our 





STRESSES IN SHEET PILING. 


Sir,—The following explanation of what takes place when 
a row of sheet piling holds up a vertical face of earth may meet 
the requirements of ““ X. ¥. Z. (Lieut. R.E.)” :— 

Lateral Earth Pressure.—Assuming earth to be homogeneous 
and without cohesion, the weight of earth acting vertically on 
any particle will tend to squeeze it in the direction of least 
resistance, usually taken as horizontal. The amount of the 
lateral pressure varies with and is a certain proportion of the 
vertical pressure, and may be expressed as follows :—Lateral 
pressure g = w ee w = weight of earth per cubic 
foot, h = depth of particle below surface in feet, @= angle of 
repose of the earth. Pressure q varies uniformly with the 
depth of earth. If a vertical face of earth be held by a row of 
sheet piling the variation in pressure on the face can be shown 
by a diagram as in Fig. 1 :— 


4W 


< 





Fig.!. 


“THe Encincer” 


The piling may be designed to withstand this lateral pressure 
by considering it as a beam simply supported at each end and 
loaded as shown by pressure triangle. The maximum bending 
moment is at m and equals .06415 w, /?. 

The horizontal reactions at top and bottom due to earth 
pressure are 4 W and § W res 
thrust, 
of the case as to how these reactions shall be provided. 

The theory of earth pressure assumes that the triangular 
prism of earth a b d~-Fig. 2—exerts a pressure against face a 6, 
and prism a cd against ac, the plane of repose. 


If it is desired to tie back the piling at the top it is obvious | 


that the anchorage must be made in the firm ground beyond a—c. 


A post fixed between d and c¢ will, owing to the cohesion of the | 
earth, give a firm anchorage for a time, but rain, vibration and | 


exposure destroy cohesion readily. 
It is obvious that if the piles do not go far into the earth they 


will slip forward at the bottom, pushing any slight depth of | 


earth in front of them. They may be secured with struts 


applied as at a, to allow for any future excavation or water | 


scour. If struts are not convenient toe piles driven into firm 
ground will serve the same purpose. 
August 9th. H. C. A. 


THE ELECTRO-THERMIC SMELTING OF IRON ORES IN 
SCANDINAVIA. 


Sin,—In your number of July 7th I noticed an article on 
“Electric Reduction Furnaces,” 
iron and steel is gaini 


in accordance with facts. 
based on the report of the Canadian Department of Mines, 
which was written more than two years ago, but even so it is 
unfortunate that Dr. Stansfield's report—so excellent in many 
ways—should give information which anyhow does not make 
matters easier for engineers studying these new problems. 
The reduction of iron ore by electric furnaces has gained 
considgrable ground in Sweden and has proved to be a commer- 


cial success. Plants of considerable magnitude are now either | 


being built or planned, and the following furnaces are actually 
built :— 








Capacity Capacity in 
Locality. Owners. | No. in output, tons 
| horse-power. | per annum. 
Trollhattan.. A.B. Trollhattans 1 2,500 7,500 
Electrik. Masugn | 

Do. Do. bu 5 4,000 12,000 

Domnarfvet .') Stora Kopparbergs 1 4,000 12,000 _ 
'  Bergslags A.B. 

Do. Do. 1 10,000 ,000 
Soderfors Do. 1 6,000 18,000 
Hagfors Uddeholms A.B. 3 10,500 31,500 

Do. Do. 2 9,000 27,000 

| 10 46,000 138,000 
| tons p.a. 
' 











All these furnaces are built in accordance with the Elektro- 
metalls designs and patents. Numerous and costly experiments 
have been made with other types, such as Helfenstein, mentioned 
by Dr. Stansfield, but they have all been abandoned after 
having been proved failures. 

The Tinsfors furnace in Norway consists of three single-phase 
furnaces—and a fourth as spare—together forming a three- 
phase unit of 5000 horse-power capacity. The consumption 
of power, carbon and electrode consumption is obviously much 
higher than in the Elektrometals furnace. 

ith reference to the gas circulation and the further use 
of the furnace gases, I would point out that it has been proved 
most definitely that the circulation is of great value in assisting 
the metallurgical processes in the shaft. In all the above- 
mentioned plants the gases are further used either for heating 
open-hearth furnaces or lime kilns, or, again, for sintering con- 
tentrates. ‘ 

Dr. Stansfield also states that it is difficult to use coke in 
Blektrometals furnaces. It is evident that correct information 
on the point was not given to him whilst he was in Sweden. 
All the Swedish furnaces have been designed for charcoal from 
the beginning. as one wished to produce the highest quality of 
pig only. It is thus only to be expected that if coke was used 
as reducing agent in such furnaces the results would not be 
good. However, since Dr. Stansfield’s visit, Domnarfvet has 
Tun its furnaces on coke, and it has proved quite successful. 
It is important that British ironmasters should be fully 
acquainted with these most important developments in Sweden, 
as there are many parts of the Empire where the conditions 
are very favourable for similar enterprises. Canada, India, 
Tasmania, New Zealand —nay, even Scotland—are all 

udowed with the natural resources required. 


ctively, W being the total lateral | 
It is a matter for judgment in the special circumstances | 


and as electric treatment of | 
ground rapidly I feel sure that it is to | 
the interest of the engineering world that some statements in | 
your article should be amplified or corrected, as they are not quite | 
Your article is, as you point out, | 


I will give some 1 ractical simple figures which present the 
commereial aspect of such enterprises in a clear way. In an 
ordinary blast-furnace it takes roughly one ton of fuel to produce 
| one ton of pig iron. In an electric reduction furnace one horse- 
| power produces about three tons of pig per annum, and about 
| one-third ton of carbon is required for the reduction. Thus, 
| roughly, where one horse-power per annum can be produced 
| more cheaply than two tons of fuel—coke or charcoal—it pays 
| to adopt the electric system. 
London, August 8th, J. O. Bovine. 





THE INVENTION OF THE STEAM-HYDRAULIC PRESS. 


Sin,—I am desirous of obtaining the assistance of your 
readers in settling the question of the invention of the steam- 
hydraulic press, and I shall be glad to know if there is any 
authentic information of the existence of such a machine before 
1850. In that year my father, the late Richard Prosser, of 
| Birmingham, took out a patent for the manufacture of “ anti- 
| welded tubes,” as he called them ; that is to say, tubes without 
a weld. The edges of the skelps were so planed as to form a 





| stepped joint when turned up, and it was to perform the opera- 
| tion of turning up that my father invented a steam-hydraulic 
' press, which is fully descri and claimed in the patent above 
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The specification was drawn by John 
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alluded to—No. 13,035. 
Farey, the author of a well-known book on “‘ The Steam Engine,’ 
and. who was in his day a master in the art of drafting patent 
specifications. He had a great knowledge of inventions, and I 
do not think that he would have allowed my father to make a 
claim for an invention which was not new, as such @ claim would 
have endangered the validity of the patent. My father died in 
| 1854 and his effects were sold in the same year. The press is 
| described in the sale catalogue as follows :—‘‘ Lot 318: Large 
| and powerful compound steam-hydraulic press, with balance 
weights, valve gearing, connecting pipes, &c., complete, com- 
prising three steam cylinders of 48in. diameter and 3ft. stroke, 
combined with three hydraulic cylinders, and rams of 6in. 
diameter, acting upon or connected to a strong and powerful 
hydraulic press, with three cylinders and rams of 13in. diameter, 
le eeiin a power of 900 tons; length of press 15ft., width 
| 3ft. 14in.” 

I believe that I was responsible for the above, but at this 
distance of time I cannot quite rely upon my memory. The 
“ anti-welded tube ” was a failure, as the joint was apt to leak, 
and the tubes were, of course, only suited to boilers, or in cases 
where the pressure was external. The press, however, was a 
beautiful piece of work, and it was bought by Mr. Henry Smith, 
| of the Vulcan Works, West Bromwich, and was used by him for 
| making the bodies of railway wheels by pressure, for which he 
took out a patent in 1848. 

Unless any earlier instance can be cited, I think the claim of 
my father to be regarded as the inventor of the steam-hydraulic 
| press cannot be denied. 
August 9th. 


R. B. Prosser. 





REINFORCED CONCRETE AND FERRO-CONCRETE. 


Sir,—-In your issue of July 28th I notice a reference to the 
suggestion recently made by Mr. Brodie in his presidential 
address to the Institution of Municipal and County Engineers, 
to the effect that a clear distinction should be drawn between 

| genuine reinforced concrete and nondescript forms of construction 
| wherein concrete and steel are used together, but not in scientific 
combination. ‘The proposal, however, that the term “ ferro- 
concrete ’’ should be applied to the latter is quite inappropriate 
and impracticable. As you are well aware, the terms “ rein- 
forced concrete ” and “‘ ferro-concrete *’ are universally employed 
by engineers, architects, municipal authorities, and scientific 
writers to denote the same thing. Mo.eover, the designation 
“* ferro-concrete ’’ was adopted some twenty years ago by the 
late L. G. Mouchel to denote the then new scientific combination 
of steel and concrete, now officially known as “ reinforced 
concrete,” which for many years was represented in this country 
solely by Mouchel-Hennebique ferro-concrete. Although the 
term was not registered as a trade mark, it has for a long period 
of years been identified with the Mouchel-Hennebique system, 
the reputation of which would obviously suffer if the definitions 
proposed by Mr. Brodie were generally accepted. 

While no distinction can be drawn between “ reinforced ” 
and “ ferro ” concrete, as these expressions are used to-day, there 
is a very real difference between ferro-concrete—or reinforced 
concrete—and steel work merely encased in concrete. The 
latter is evidently what Mr. Brodie desires to characterise by a 
new name. The choice of an appropriate designation presents 
no special difficulty, but it may not prove so easy to secure its 
adoption, either by public authorities or by those who have 
reasons for hoping that the superior properties of ferro-concrete 
or reinforced concrete may be attributed to varieties of con- 
struction simply embodying concrete-protected steel work. 
| W. Nosite TWELVETREES, 

! 





Editor of Ferro-Concrete. 
London, August 3rd. 
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| PROJECTILE FOR SMOOTH-BORE ORDNANCE, 
| _Sir,—Permit me to thank Mr Crowden for details supplied 
| of his experiments. I am sorry he misunderstood my letter. 
It was never intended to suggest that I was proposing to use 
compressed air as the propellant. The curved vanes would 
have a much better chance with the higher muzzle velocity 
obtainable with explosives. 


Guildford, August 7th. C. F. Denpy MarsHatt. 








New AMERICAN ANTI-AIRCRAFT GuN.—It is said that the 
whole of the American navy is shortly to be armed with a new 
type of anti-aircraft gun possessing novel features. The 
diameter of the bore is reported to be 3in. and the length about 
50 calibres. This gun is credited with yo able to throw 
projectiles at a rapid rate to a height of 27, t. when pointing 
vertically. It is understood that each vessel is to carry two of 
these guns, mounted in such a way that they may be fired in all 
directions, ; 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
a (From our own Correspondent.) 
Pig Iron Values. 


THE position with regard to controlled prices in 
the pig iron trade is still unsatisfactory. It is stated 
positively on the Birmingham Exchange that the Ministry 
of Munitions has definitely signified its assent to the raising 
of the pig iron maxima by 5s. per ton throughout Stafford- 
shire and all the Midland districts, save that Lincolnshire 
basic pig is excluded. The market is still left to muddle 
on, however, without any formal amendment of the Order 
of July 10th. There is also confusion as to when the 
Midland increase in the maxima is to date from. Some 
smelters state that they have had express assurance that 
it would be retrospective to July 19th, when the Stafford- 
shire prices. were raised. This seems to be disputable, 
however. If the arrangement is retrospective it will 
mean that Midland as well as Staffordshire pig iron con- 
sumers will have to pay the increased Government rate of 5s. 
per ton on contracts which were accepted by smelters con- 
ditionally, but orders to which no stipulations were 
attached would not be affected. It has to be remembered 
in this connection that the maximum is not necessarily 
the standard, though sellers are now in such a strong 
position that they can go a long way towards making 
it so. The Government advance will continue until 
September 30th, with the additional important under- 
standing that if the cost sheets then submitted justify 
a second rise of 5s. per ton this will be granted. This is 
indeed good news. Current sales are on moderate lines, 
all ind t to speculative dealing having now com- 
pletely disappeared. Smelters are rather hopeful of 
obtaining the extra 5s. on October business. Generally 
speaking the state of the market may be said to be that 
makers hold out for much firmer terms than recently 
and are not quoting for forward deliveries. In some 
instances it is found that very firm excuses are given for 
not delivering iron made at prices which are below the 
current rates. One main reason put forward is that 
makers cannot supply all that is wanted for war purposes. 
Quotations this week may be named as :—Staffordshire 
part-mine iron 95s., Derbyshire forge iron 90s., and foundry 
93s. to 95s., Staffordshire common foundry iron 95s. to 
97s. 6d., special Staffordshire all-mine 162s. 6d., and cold 
blast all-mine £8 5s. to £8 10s. 








Manufactured Iron Trade. 


There was some expectation last week that the 
announcement of the marked bar makers of an advance 


in the standard of 10s. per ton might imply a general 


revision of prices for bar iron. This, it appears, is not to 
be so. Unmarked bars will remain restricted to £13 15s. 
net. It is even stated that the unmarked bar makers 
have not asked for any reconsideration of the Government 
maximum. It had been felt that marked bars were 
relatively low at the late standard of £15, less 2} per cent., 
and the new relation now established between best and 
second-class bars is considered by the market to be more 
equitable. This week’s advance in ironworkers’ wages 
of 7} per cent. is employed as an argument in justification 
of stiffening selling prices of merchant iron, though the 
scale is, of course, based on the prices which have hitherto 
prevailed. The stringency in regard to puddled iron 
supplies threatens to become more acute. Production 
at the forges has again this week been materially reduced 
through the hot weather. The unprecedentedly high rate 
of wages militates against output, as the men are able to 
earn a normal week’s pay by working little more than 
half time. The new rate will be 16s. 6d. per ton, which 
compares with 9s. 6d. at the outbreak of the war. 


New Boiler Plate Prices. 


The new basis price of Staffordshire iron boiler 
plates is £2 per ton above best bars. Thus B.B.H. boiler 
plates—with marked bars at £15 10s. basis—now become 
£17 10s., best boiler plates £18 10s., best best ditto £19 10s., 
and treble best plates £20 10s.—all f.o.r. at makers’ 
works. These new prices are, for example, the “list ”’ 
now quoted by Robert Heath and Sons, Limited, Biddulph 
Valley Ironworks. The customary difference between 
boiler plates and marked bars has been mostly regarded, 
taking the past: course of the Staffordshire trade, as 30s. 
per ton, but it now appears that a difference of 40s. has 
been established between the two descriptions. There 
is an active inquiry for hoops. Iron hoops are dearer 
at £17. 10s. to £17 15s. for strong gauges. Steel hoops 
show an upward tendency, to-day’s prices ranging from 
£18 5s. to £18 10s. Gas strip remains firm at £15 per ton, 
home makers being free for the time being of all outside 
competition. Supplies are no longer obtainable from the 
United States, where manufacturers are so busy on finished 
tubes that they have no raw material to spare. Thin 
stamping sheets are quoted £22 and working up ditto 
£21, while finished black plates are £25. Thin sheet makers 
are offering business to the end of the year, and for strong 
working up sheets additional inquiries are announced this 
week. Black sheets are in steady demand by the gal- 
vanisers, who have fair shipment offers. Taking the 
market as a whole, it is observable that with an increased 
number of manufacturing establishments under “ control ”’ 
there is a larger list of material wanted for war work. 
The galvanised sheet trade is prétty much confined to 
Government requirements. Quotations to-day (Thursday) 
in Birmingham were firm at £28 to £28 10s. for 24 gauge 
corrugated. Black corrugated were stiffer, at £18 10s. 
with £1 extra for painting. Makers are still producing 
on only a very small scale and express their inability to 
undertake large orders or to make any price concessions 
in respect of the recent reduction in spelter. This metal 
is difficult to obtain at short notice, but a more serious 
difficulty is the great shortage of steel material, sheet 
bars occupying a very stringent position, whether British 
or American material is required. 


The Steel Trade. 
The steel trade keeps very strong. Special 
efforts to obtain steel are futile, and inquiries which had 
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been refused in other districts are repeated in the Midlands 
without effect. Further large orders for finished steel 
are open, while the sale of constructional steel is barred 
to anyone not engaged on Government work. Important 
offers for manufactured iron and steel are reported on 
behalf of France and Italy. Local steelmakers quote 
finished bars as follows :—Rounds and squares, 8in. to 
5hin, diameter, £12 10s. to £13, and small sizes £16 10s. 
to £17.per ton. These last may generally be regarded as 
of fin. to 2fin. in respect of rounds and squares, and 2in. 
to. Sin. by yin. as regards flats. The late Government 
schedule still remains in force for angles and sections. 
This is :—Angles and joists £1] 2s. 6d. (basis), flats and 
channels £11 7s. 6d. (basis), and tees £11 10s. (basis). 
A great deal of anxiety arises from the shortage of raw steel, 
and in some instances it is only obtainable by manu- 
facturers of finished steel engaged on Government orders. 
Offers made to other districts have been returned to this 
locality, and buyers are almost hopeless of getting supplies. 
American wire rods realise £19 5s. to £20 c.i.f. Liverpool, 
the market having stiffened up again after a temporary 
easing off. Billets are quoted £13 10s. c.i.f. Liverpool. 
Sheet bars are extremely difficult to get. 


The Coal Trade. 


The coal trade is finding an unprecedented 
demand for the time of the year, yet output continues 
below the average. Prices are very high alike for manu- 
facturing and domestic sorts, ironworks forge coal varying 
from 15s. 6d. to 18s. per ton, ironworks mill coal 18s. to 
20s., and best deep house lumps 21s. to 23s. 6d. at the 
pits. Blast furnace coke is quoted 32s. 6d. per ton de- 
livered to the Staffordshire furnaces, and foundry coke 
45s. There is an impression in some quarters that coal 
prices may break all records next winter, though it can 


hardly be said that the opinion is general among iron- | 


masters. This week the miners’ performances in the 
mining districts have been of an irregular character. At 
the Warwickshire collieries, where the men will receive 
for working Monday and Tuesday the same extra pay as at 
Whitsuntide, namely, a net amount of 5s. for men and 
2s. 6d. for boys, whether working below or above ground, 
the colliers have allowed the August holidays to interfere 
very much less than usual with the output. But on 
Cannock Chase there has been more shuffling, since there 
the owners rejected a suggestion that the men should 
be paid a holiday war bonus. This week Sir George 
Askwith, of the Board of Trade, to whom the dispute 
between the South Staffordshire coalmasters and the 
colliery engine-winders was referred, has made his award, 
generally conceding the men’s demand for an advance. 
In the North Staffordshire coalfield the men are receiving 
a bonus of 2s. per day and the boys Is. per day for going 
down the pits on the first three days of the recognised 
August holidays, conditional upon their making at least 
five shifts for the entire week. 








LANCASHIRE. 
(from our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets generally are rather quiet and 
without special feature. The demand for steel for private 
consumers is active enough, but it is difficult to arrange 
business and get any certainty as to delivery, although in 
one or two quarters it is reported that this difficulty is not 
quite so great as it has been. The question of interest is 
whether, if there be any truth in this report, the Govern- 
ment demand is beginning to slacken, for were this so the 
indication would have extreme market importance. It is 
of course probable that so far as constructional steel is 
concerned the demand may not be so great as it was, 
because many of the new Government buildings are past 
the stage of the steelwork, and there is not much private 
constructional work to reinforce the demand for joists, 
angles, and this class of steel generally. The new demand 
for angles and plates will, of course, come from the ship- 
building industry, and when the war is over there must 
be a great increase in private house building, which has 
now been practically held up for two years. Generally 
speaking, all business outside the great business of war 
is very quiet ; this is perhaps as it should be, indicating 
as it does that almost all the energies of the nation are 
devoted to the work of winning the war ; but it is rather 
trying to the patience of the commercial community. 


Foundry Iron. 


There are certain indications, perhaps not very 
clear yet, but sufficient to inspire hopes in the breast of 
consumers, that makers of foundry iron will not be able 
to obtain the full prices now permitted by the regulations 
of the Ministry of Munitions. Certainly in the case of 
Staffordshire iron it is obvious that so far as this district 
is concerned the price of 102s. 6d. delivered is out of the 
question, and from the beginning sellers did not try for 
more than 100s., but this week there is even a closer 
competition with Derbyshire and a tendency to accept 
rates quite near to those of the latter county. There is 
also some sign of competition amongst sellers of Derbyshire, 
and in more than one case concessions have been made 
upon the maximum. There is another point also which 
has to be considered. Many merchants refuse to do 
business at the limit of profit of 1} per cent., and as they 
are precluded from getting any more from the customer 
they need an allowance on the other side from the maker. 
Perhaps this is illegal, but no Government can force a 
merchant to do business at a certain fixed limit of profit. 
It is yet too early tq say whether the attempt to raise the 
prices of common foundry fron will fail, but one has a 
feeling that this is possible; and if this feeling prevails 
amongst many consumers they will buy assparingly as pos- 
sible. I am convinced that if merchants were now given a 
free hand in the matter of making speculative sales, and 
if there were a free warrant market, they would smash 
pig iron prices, much to the advantage of the consumer ; 
and this is an instance of the damage effected by hampering 
the operations of fhe merchant. There is no selling of 
Cleveland iron here, as merchants will not touch it, and 


no news whatever as to the progress of the negotiations 
about the Cleveland certificate, if, indeed, these negotia- 
tions ever have progressed. Northamptonshire iron at 
the maximum of 90s. in trucks costs 98s, 8d. in Manchester, 
and is altogether too dear, but I have not yet heard of 
any concessions being offered to effect sales; and it is 
possible that the makers in the district can do without this 
market for the present. Scotch pig iron is steady at 
126s. 6d. for Monkland and 128s. for Glengarnock. 


Semi-steel. 


The position as regards billets is still very trying. 
There are steelmakers who could pay up to £14 per ton 
and yet sell their finished steel at a moderate profit, and 


‘this price is roughly the cost of bringing the semi-steel 


from America; but the difficulty is about the time of 
arrival. Without some guarantee on this subject it would 
be frightfully dangerous to engage oneself to pay £14 for 
billets ; and on the other hand, importers meet an equal 
danger if they fix a time of delivery without having secured 
the room in a particular vessel. ‘The Government require- 
ments are so uncertain, or if not uncertain, so unknown, 
that importers are not able to fix freights, and cannot 
guarantee the time of delivery. Some business was done 
for September or October arrival, but apparently this 
cannot now be repeated. 


Serap. 

There is no change in the position as regards steel 
scrap. The pressure of demand is over for the present, 
although from one or two indications Sheffield seems again 
preparing to buy. So far consumers there, however, will 
not pay anything like the Government maximum of 110s. 
for ordinary qualities of mixed heavy scrap, although they 
would be very glad to get shell-discards, rail-ends or crop- 
ends or such special material at the figure. These of 
course are held until they can be sold at higher prices, or 
until dealers can arrange to send part shell-discards and 
part common scrap at an over-all price. This is what will 
have to be done in the end, unless the trade can persuade 
the Government to make a classification with a scale of 
prices to suit the various qualities. I could not find that 
there was any business actually being done in steel scrap. 
The position of common steel turnings goes from bad to 
worse. I hear that dealers are now offering only 30s. per 
tonforthem. Wrought scrap is still easy, and the demand 
slight. The forges are not buying, but there is not too 
much about, and it is probable that dealers will be able 
to hold on until the demand sets in again. That the forges 
are full of material is fairly obvious because no business is 
reported in forge pig iron at the new prices. Cast scrap is 
quite dull, although the price of fine textile machinery 
lots still stands at 100s. The fact that ironfounders are 
not attracted by this price is additional evidence that the 
demand for foundry iron did not justify the late advance 
in foundry pig iron. 


Metals; 


The fluctuations in standard copper are still 
without any effect on the prices for metals in this district. 
The sharp fall in spelter has, however, modified the price 
for small lots here to the extent of £5 per ton. London 
being £16 down, this reduction does not seem enough ; but 
buyers of small parcels must understand that merchants 
have the greatest difficulty in arranging business. Strong 
copper sheets are quoted at £146, less 24} percent. Tough 
ingot copper, £118 10s. net and B.S. ingots, £120 10s, 
English pig lead delivered here for payment in 14 days 
is offered at £31 18s. 9d. less 2} percent. English tin £172, 
and spelter £60. 


Barrow-in-Furness, Thursday. 
Hematites. 


There has been no stoppage in this district on 
account of the holidays in any of the trades connected with 
iron and steel. The hematite pig iron trade is busier than 
it has been for a very long time, but still a much more 
active state of affairs might be possible, if there was more 
labour available and rather more raw material forthcoming. 
As regards iron ore, that shortly will be in fuller delivery. 
Makers are experiencing a very full demand for iron and 
cannot cope with the whole of the business offering. Prices 
are at the maximum rate, with parcels of mixed numbers 
of Bessemer iron at I27s. 6d. per ton net f.o.t. and special 
brands are at 140s. per ton. Warrants are idle at 115s. 
per ton net cash, and very little iron is held in store. 


Iron Ore. 


There is an increasing demand for iron ore and 
raisers are doing their best to meet it. They will shortly 
have a heavier output, more hours being arranged for at 
the pits. Just at present there is a matter of extra over- 
time to settle, but it is expected that that will be arranged 
all right. Prices are steady, with good average qualities at 
21s. to 30s. per ton net at mines, and best ores are at 38s. 
perton. Spanish and Algerian ores are at 37s. 6d. per ton 
delivered. 


Steel. 

In the steel trade there is plenty of life in the 
departments on war munitions, and a heavy tonnage is 
being rolled at Barrow of billets and other sorts, the rail 
mills being engaged on these sections. The Barrow plate 
mills are doing nothing, and indeed private orders are 
receiving no attention at present. Prices are, however. 
quoted, and heavy rails are at £10 17s. 6d. to £11 10s.; 
light rails at £12 to £12 10s., and heavy tram rails are at 
£12 5s. per ton. Ship plates are quoted at £11 10s. ; 
boiler plates at £12 10s., and billets at £12 per ton. 


Shipbuilding and Engineering. 


These trades keep very busily employed in every 
department, and as many men are engaged as can be 
secured, whilst the amount of female labour employed is 
very large. 


Fuel, 


The demand for steam coal is heavy and good 
qualities are at 24s. 6d. per ton delivered fram Lancashire 





or Yorkshire pits. House coal is at 24s. 6d. to 36s. 8d. per 





ton delivered. East Coast coke is in heavy demand at 
33s. to 35s. 6d., and Lancashire coke is quoted at 31s. 
per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


Tue volume of business transacted on the Cleve- 
land pig iron market continues on the small side, as the 
quantity of iron available is extremely limited, producers 
for the most part being unable to keep pace with the 
constantly accelerated demands. No permits are being 
granted for neutral] destinations. There are also sub- 
stantial deliveries duc to Scandinavia this month under 
contracts made months ago, and there is great pressure 
from this direction for supplies. Permits, however, 
cannot be obtained upon any account. This embargv 
must continue so long as the supply of iron is insufficient 
to meet the needs of the home foundries and of our Allies. 
Makers could sell any quantity forward, but are reluctant 
to commit themselves except to a limited extent, while 
sales to Scotland beyond the current month are not per- 
mitted at all. Stocks of iron continue to diminish both 
in makers’ yards and in the public store. During the 
past week 2483 tons have been withdrawn from the store, 
reducing the total to 21,317 tons. The maximum home 

rice of No. 3 Cleveland is 87s. 6d., and No. 4 foundry and 
o. 4 forge are quoted at the same figure. No. 1 is 
91s. 6d. The export price of No. 3 is 97s. 6d. f.o.b. 


Hematite Pig Iron. 


The hematite position is more stringent than 
ever and deliveries are only maintained with difficulty. 
Distribution is strictly supervised by the Ministry of 
Munitions, and even deliveries under old contracts are 
liable to diversion according to the needs of consumers. 
In the circumstances new business is most difficult. There 
is no iron available, and only small occasional odd lots 
are to be had. Licences for export, apart from essential 
shipments to Allies, are withheld. The home maximum 
price is 122s. 6d. and the general export quotation 140s. 


Iron-making Materials. 


In the foreign ore trade no new business is 
passing. Consumers are fairly well placed for some weeks 
ahead, and are awaiting the outcome of the negotiations 
which are reported to be proceeding officially with a view 
to reducing the f.o.b. price, though it is difficult to see 
how this is possible. The question is largely bound up 
with that of the home price of hematite, which is regarded 
as inadequate in view of the greatly enhanced costs, and 
efforts are being made to raise the maximum price or to 
reduce the costs of production. Meanwhile sellers of best 
Bilbao Rubio continue to quote 38s. c.i.f. Tees to con- 
trolled consumers on the 17s. freight basis. Coke is not 
plentiful, but there are sufficient supplies for current 
needs. For good medium furnace kinds 30s. 6d. represents 
the price delivered at the works. 


Manufactured Iron and Steel. 


There is not much change to report in the con- 
dition of affairs in the manufactured iron and steel trades. 
Nothing could exceed the activity of the steel-making 
section, and not only is every mill fully employed, but do 
as they will, makers are constantly found with an ever- 
increasing amount of arrears, which it seems impossible 
to avoid under the exceptional circumstances. In one 
way this may be explained by the fact that orders both 
from our own and the Allied Governments keep pouring 
in, so that there is no chance of makers getting clear. In 
particular, pressure for steel for shell bars continues 
unabated, and it is with the utmost difficulty that the 
mills can turn these out as quickly as they are required. 
Producers of manufactured iron are also exceedingly 
busy and experience great difficulty in meeting require- 
ments. The following are the principal market quota- 
tions :—Common iron bars, £14 17s. 6d.; best bars. 
£15 7s. 6d.; double best bars, £15 15s.; treble best bars, 
£16 2s. 6d.; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £13 15s.; iron ship rivets, £17 
to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel 
bar., Siemens, £16 10s. to £17 10s.; steel hoops, £16; steel 
ship plates, £14 5s.; steel ship angles, £11 2s. 6d.; steel 
boiler plates, £12 10s.; steel ship rivets, £20; steel sheets, 
singles, £18 15s.; steel sheets, doubles, £19; steel strip, 
£17; heavy sections of steel rails, £12—all less 24 per 
cent., except ship plates, angles and joists, packing iron 
and iron bars. The general quotation for galvanised 
corrugated sheets of 24 gauge, in bundles, is £28, less the 
usual 4 per cent. 


Shipbuilding and Engineering. 


Great activity still characterises the shipbuilding 
and engineering industries on the North-East Coast. The 
record of launches for July is more paltry than ever. 
Only two vessels were launched from the Wear shipyards, 
the aggregate tonnage being 10,505. In the course of the 
seven months of this year 19 merchant ships have been 
launched, with an aggregate tonnage of 67,763, compared 
with 22 vessels and 73,825 tons in 1915 and 44 ships and 
174,318 tons in the seven months of 1914. Prospects, 
however, are much better for the remaining few months 
of the year, as several of the yards have been set free to 
deal with merchant shipbuilding, with the result that this 
class of vessel will be turned out more rapidly. Engine 
shops, too, are being freed to supply machinery, so that 
there is less likelihood of vessels being held up as they 
have hitherto been for want of engines. 


The Coal Trade. 


The coal market, though quiet, is marked by a 
very steady tone and a healthy outlook. For early 
loading there are fair quantities of all grades of coal on 
offer through second-hand holders, but the limited amount 
of tonnage available still holds business in check. All 
descriptions for, spot Joading could be obtained in small 
parcels, but' merchants generally cannot secure tonnage 
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space, -hence any concessions offered have to be passed 
by. This week the Norwegian State Railways are on the 
market for about 18,000 tons of steam coals for delivery 
during September or the early days of October. North- 
umberland steam coals are steady on the whole, 50s. being 
firmly indicated by the collieries, though through second- 
hand holders purchases can be made at a trifle less, The 
Durham section is only moderately steady. There are 
quantities of both gas and coking fuel available. Con- 
sequently best gas coals and seconds are barely main- 
taining their quotations, while coking fuels are easier. 
Bunker coals are moderately steady. Coke is very firm 
and in good demand, though there is often difficulty in 
procuring licences. Quotations are as follows :—North- 
umberlands: Best Blyth steams, 47s. 6d. to 50s.; second 
Blyth steams, 40s. to 45s.; unscreened, 36s. to 40s.; best 
smalls, 27s. 6d. to 30s.; households, 45s. to 50s.; bunkers, 
39s, 6d. to 37s. 6d.;- Tyne prime steams, 47s. 6d. to 50s.; 
Tyne second steams, 40s. to 50s.; special Tyne smalls, 
30s. to 32s. 6d.; ordinary smalls, 25s. to 27s. 6d. Durhams : 
Best gas, 35s. to 363.; second gas, 33s. to 34s.; special 
Wear gas, 37s. 6d. to 40s.; best bunkers, 35s. to 36s.; 
ordinary unscreened, 33s. to 348.; smithies, 35s. to 37s. 6d.; 
coking unscreened, 34s. to 35s.; coking smalls, 33s. to 
34s.; gas coke, 32s. to 34s.; furnace coke, 40s. to 47s. 6d.; 
foundry coke, 45s. to 47s. 6d. 








SHEFFIELD. 
(From our own Correspondent.) 
Munitions’ Tribunal Figures. 


Ir has become customary to analyse the cases 
brought before the Sheffield Munitions Court each month, 
also to total the number of hours lost by offenders, and in 
this way the Chairman, Sir William Clegg, hae been able 
to present some useful comparisons. For some time past 
these have, unfortunately, shown a down-grade movement 
amongst that section of employees to settle whose 
differences these courts chiefly exist. For July, however, 
a welcome improvement is shown, and this, Sir William 
considers, foreshadows the arrival of a better state of affairs 
which he, of course, hopes will long continue. The total 
number of all cases was 641, a decrease of 22 on June. 
Of these 329 were against time losers compared with 341, 
the total number of hours lost—26,769 for the month— 
showing a big reduction, the average number of hours lost 
per case being 81.3 per cent., against 98.2 in June, a 
difference of 17 per cent. Card playing and gambling had 
decreased, but there had been 16 certificates granted, 
because the applicants had declined to work for the 
statutory six weeks. Commenting on the latter fact, Sir 
William says that appears to be the conception of such men 
of what their duties and responsibilitics are in the present 
grave crisis. ‘‘ Such conduct does not commend itself to 
patriotic men, and it is regrettable that there are those 
who thus place their own inclinations before work of 
national importance.”” I am given to understand that 
some of the women munition workers are now learning the 
ways of the men who haunt the tribunal courts for various 
reasons. They go to the managements with plausible 
stories of impending breakdown in health, in order to get 
leaving certificates, so that they may get jobs with higher 
pay attached to them. That is generally the reason of 
these applications (for certificates} whether made by men 
or women, but the tribunal court looks pretty closely into 
the cases that come before it. For instance, last month 
145 applications were made for leaving certificates. Of that 
number only 38 were granted, in four cases such certificates 
were not required, seven cases were adjourned, 54 with- 
drawn and 72 refused. . 


Wasting Time. 


Just recently I was chatting with one of the 
directors of a large steel concern here, and the conversation 
turned upon these tribunal cases. Few could have any 
idea, he said, of the enormous amount of time wasted upon 
such matters. To begin with, the ordinary clerical work 
devolving upon depleted staffs has increased easily three- 
fold, and in addition, certain members of the staffs must 
now be kept upon nothing else but work in connection 
with questions raised between firms and their employees, 
most of which never reach the tribunal stage. Then it is 
quite a separate business to keep straight with various 
Government departments. Shoals of letters pass every 
week, many of the inquiries being, in the opinion of hard- 
headed business men, unnecessary. Much of the corres- 
pondence at the present time concerns the question of the 
taxation of profits, but more still is in respect of permits to 
manufacture certain steel products and to export them. 
Asif those things were not sufficient, I am told that railway 
officials are developing a habit of disputing every action 
of the large firms, for which they are having to move 
very heavy traffic. A director who called my attention 
to the matter the other day was certainly not of the 
number which finds fault with railway companies on every 
conceivable occasion, on the ground that any stick will do 
to beat them with. He admitted candidly, that, con- 
sidering the rapidity with which steel outputs had been 
doubled and trebled, it was nothing short of marvellous 
how expeditiously the traffic had been handled, and he 
also expressed the opinion that of late a distinct improve- 
ment had been noticed in the way goods were being got 
away dowa to the coast for shipment. He wished, 
however, that railway officials would realise how much 
valuable time was being lost on both sides by contention 
about points that might easily be settled by the exercise 
of a little patience and common sense. The military 
authorities urge steel firms to release as many as possible 
of their clerical staff, but far more have to be retained than 
might be the case if the different interests named—labour, 
Government and railways—would take a more reasonable 
view of things and recognise that the greatest majority 
of lost hours is devoted to matters which are but very 
indirect!y contributing to the country’s great needs at the 
present moment. 


General Conditions. 


_ . One sometimes hears it stated, that, such is the 
rush“of munition orders, most of the big firms are now 
doing 98 per cent. war work Some of the armament 





foeale tell me that is an exaggeration—that the margin 
eft for private trade is considerably wider than that. Of 
course, there is always the difficulty of distinguishing 
between the two kinds of business. For instance, there 
is a certain amount of railway steel work in hand, but how 
can the railways be considered apart from war require- 
ments ? No more of that kind of work is being placed, 
however, than is absolutely necessary ; but it is pointed 
out that if the idea of the companies in running their 
rolling-stock to death is that the Government will be 
called upon to renew it at the end of the war, there is 
another view, viz., that the Government might seek to buy 
the railways up for the State on terms commensurate with 
the poor condition of the rolling stock. As to that, it will 
be a question whether the country, at the close of the war, 
will have any money to spare for such adventures, and, in 
any case, the withholding of the usual railway contracts 
is probably due chiefly to an undertaking that the call 
upon the iron and steel trades shall be as light as possible, 
leaving them, as well as the great railway depéts, free to 
execute all the war work they can get through. The 
volume of steel orders being accepted from Russia, France, 
Italy and Spain is very large, especially from the first- 
named. From what I hear it is now a case of cash against 
order, and, as with many foreign customers the only 
anxiety is to get the goods, some of the Sheffield firms are 
in the position—unique for them—of actually handling the 
money before they begin to fill the order. Marine 
insurance people ought to be doing extraordinarily well, 
for in these days no manufacturer can afford to take a 
pennyworth of risk in the matter of oversea deliveries. In 
& quiet way, some even of the emaller firms are preparing 
to attack German markets, and here and there machinery 
is being laid down designed to make certain products for 
which we had hitherto gone to Germany, though the latter 
in many instances had actually bought the steel forgings 
from us and afterwards sold us the finished article. That 
folly will .not be perpetuated. In’ other ways, too, 
preparations are being made, in which connection I hear 
of plans for the establishment of new branches in Russia 
and elsewhere. Meantime chief attention is being centred 
upon guns, shells and other kinds of war requisites. 
Recently the new War Minister declared that the output 
of such things will shortly be three times what it was a 
year ago. I asked an armament director if he thought 
that possible, unless it meant that henceforward our Allies 
would require much less from us, and the reply was that 
even in the absence of the latter contingency, it was quite 
possible, and, indeed, he had no doubt with the new big 
factories it was being actually done now. 


Round the Works. 


Confirmation of the statement that the margin of 
general trade is still much wider than is represented in some 
quarters is easily found. There is a very large business 
being done with overseas markets, and nothing like the 
amount offered both from home and abroad can be 
entertained. New oversea orders include tools for 
Vancouver, Lagos, Onitsha, Bombay, Singapore, Penang, 
Colombo, Sekondi, Accra and Lisbon; hardware for 
Aracaju; saws for Porto Alegre, Yokohama, Chittagong, 
Batavia and Oporto ; wheels and axles for Natal; steel 
for Singapore, Yokohama, Kobe, Hongkong, Mysore, 
Calcutta, Bangkok and Lisbon; files for Calcutta; 
springe for Bombay; cutlery for Havana; and 
machetes for Lagos. In light steels there are very 
considerable contracts in hand from the War-office. Some 
idea of what these run to may be judged by the fact that 
one firm alone, in addition to many other running 
contracts, is turning out from 150,000 to 200,000 horse 
shears and many thousands of pairs of hospital scissors 
so made that the blades are detachable for cleansing 
purposes. Had it not been for the war great develop- 
ments would have been witnessed by now with the new 
stainless steel, and it is quite likely that as soon as peace 
is declared, new firms specialising in this class of steel wjll 
come at once into existence. It is estimated, judging by 
present inquiries, that the demand will be on an enormous 
scale. Hitherto it has been manufactured into cutlery 
chiefly, but stainless and rustless steel] will prove its value 
in so many directions of engineering, especially where stecl 
is subject to the influence of earth and water, that its 
adoption may be very wide. At present, for cutlery 
purposes it is dear, only entering into competition with the 
very best class productions in ordinary steel, but then, of 
course, all steel values are inflated. The latest use to 
which “ stainless ’’ is put is the making of wafer blades for 
safety razors. Of the ordinary safety blades very large 
quantities of forgings are being made here for the States. 
Some time ago I mentioned the congested condition of 
manufacturers’ yards and warehouses. Inquiring about 
the matter the other day I was informed that there is no 
improvement ; in fact, that things were rather worse. 
However, firms are beginning to regard as normal a 
condition of things that in pre-war days seemed absolutely 
impossible, and so they accept in a philosophical mood 
inconvenience which they now know is inevitable. Carters 
are scarce, horses are scarcer, railway traffic is uncertain, 
and consigners are never relieved of shipments until the 
boat has actually sailed. 


Materials and Prices. 


Inquiries with respect to the position of forge and 
foundry iron indicate that the advance of 5s., about which 
there has been so much mystery, is an accomplished fact, 
although the Government has not. yet issued any official 
notice that makers are at liberty to charge the higher 
figure. Derbyshire makers now refuse to quote below 
92s. 6d. at furnaces for foundry quality, and state that 
they are acting in accordance with instructions. There 
is no great pressure for foundry iron. Makers of light 
castings have very little work to do, and activity at the 
engineering foundries has tapered off considerably during 
the last month or two. The steel trade is suffering from 
a dearth of raw materials, particularly basic steel, and but 
for this trouble a much large: output of finished steel 
could be obtained. There appears to be a considerable 
overseas inquiry for steel works plant, including rolling 
mills, and large extensions to steel works in this country 
are on hand. The consumption of files has completely 
outstripped the level of production, which can scarcely 
be extended further owing to the restricted supply of 
labour. Many women- are working the file machines, 





but the operation cannot be learned quickly, and skilled 
men are needed to teach them. The export trade is brisk, 
and a fair volume of steel products is being sent from 
Sheffield. Orders from overseas sources are, however, 
being turned down daily. Good heavy scrap is now worth 
the official maximum figure of £5 10s. Efforts are being 
made to induce the Ministry of Munitions to amend the 
maxima scheme, whereby the price is varied according to 
the grade of material. 


Fuel. 


The position of steam coat is unchanged, but 
there is less activity in the market than a month ago. 
Licences for export are being granted sparingly, and where 
they are obtained delays and difficulties arise owing to 
the scarcity of shipping tonnage. A fair tonnage of steam 
coal is going to France-and Italy. Speculative export 
business does not now exist, and prices are easier. A 
large tonnage is, however, being offered in the home 
market, but prices are steady at present, viz. :—Best 
South Yorkshire hards, 17s. 9d. to 18s. 3d.; best Derby- 
shire hards, 17s. to 17s. 6d.; second quality, 16s. 3d. to 
16s. 9d. ; steam cobbles, 16s. 3d. to 163. 9d. ; steam nuts, 
16s. to 16s. 6d. The market for small fuel is rather 
easier. A larger tonnage is being offered with here and 
there cases of selling pressure at slightly lower quotations. 








SCOTLAND. 
(From our own Correspondent.) 


Wages. 


A MEETING of the Scottish Coal Trade Conciliation 
Board was held during the past week to consider the latest 
claim on the part of the miners for an increase in wages of 
Is. per day. The parties failed to come to any decision, 
and it was agreed to nominate Lord Strathclyde to act as 
independent chairman. The nominal rate of pay in most 
districts at present is 9s. 6d. per day. The Committee on 
Production has issued its decision in the claims lodged for 
an increase of 1d. per hour on behalf of the patternmakers 
and smiths and strikers employed in steel works in the 
West of Scotland. The smiths and strikers have been 
awarded ld. per hour advance, and the patternmakers 
?d. per hour, to come into_operation at once. 


Pig Iron. it 


The Scotch pig iron trade is unchanged. All 
descriptions of iron are in large request, particularly hema- 
tite, and makers are still delivering more than they are 
producing. Owing to the home demand exports are con- 
siderably restricted, while licences, too, are still difficult to 
obtain. Prices, however, remain firm. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland ana Carnbroe, f.a.s. at Glasgow, Nos. 
1, 125s. ; Nos. 3, 120s. ; Govan, No. 1, 122s. 6d. ; No. 3, 
120s. ; Clyde, Summerlee, Calder and Lengloan, Nos. 1, 
130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; No. 3, 
126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; No. 3, 
125s. ; Eglinton, at Ardrossan or Troon, and Dalmelling- 
ton, at Ayr, Nos. 1, 126s. 6d. ; Nos. 3, 121s. 6d. ; Shotts and 
Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is continued activity at the steel works in 
Scotland. There is evidently no limit to the orders on 
Government account, and works are finding it almost 
impossible to keep up with the demand. Pricesremain firm. 
Ship plates are quoted about £15; boiler plates, £16 ; and 
angles, £14 2s. 6d., all per ton net for export. In the black 
iron and steel sheet trade the new Government restrictions 
will further affect the export trade. Previously, sheets 
fin. and thinner, and all iron sheets, were allowed to be 
exported without a licence, but evidently the Government 
demands are so insistent that this privilege has been with- 
drawn, and all classes of sheets can now only be exported 
under licence. There is no change to report in the malle- 
able iron trade. ‘“‘ Crown” quality iron bars are quoted 
£14 12s. 6d. per ton, less 5 per cent. for home delivery, and 
£14 2s. 6d. to £14 10s. per ton net for export. 


Coal. 


The Scotch coal trade generally is rather dull, 
and there is an easier tendency all round, with a disposition 
to come and go as regards fixings. The scarcity of carry- 
ing tonnage, and the restricted supplies of licences, tend 
to throw more material on the home markets, and prices 
are pretty much a matter of arrangement. All classes of 
round coal are plentiful, and holders would welcome an 
increase in business. Splints are fairly strong, but ells, 
navigations, and steams are quiet. Smalls are unchanged ; 
the aggregate shipments from Scottish ports during the 
past week amounted to 194,500 tons, compared with 
215,510 in the preceding week and 241,292 tons in the 
corresponding week of last year. Ell coal is quoted f.a.s. 
at Glasgow, 27s. to 28s.: splint, 35s. to 40s. ; navigation, 
35s. to 37s. 6d. ; steam, 25s. to 27s fid.; treble nuts, 23s. ; 
doubles, 22s. ; singles, 21s. ; best screened navigation coal, 
f.o.b. at Methil or Burntisland, 43s. ; first-class steams, 
40s. ; best screened steam coal, f.o.b. at Leith, 34s. to 35s. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. . 


Tue absorbing topic last week-end and the early 
part of this week has been the question of holidays in the 
coalfield. When writing a week ago the delegates at the 
coalfield conference had given a majority in favour of 
taking two days’ holiday on Monday and Tuesday. In 
coming to this decision the delegates had disregarded the 
advice of their leaders and ignored the appeal of the 
Admiralty that the holidays should be postponed as a 
matter of national importance. However, in the end, 
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another vote was taken as the result of various consulta- 
tions and negotiations, and the figures showed that the 
numbers in favour of postponing the holidays were 2131, 
as against 892. As each vote represented 50 members, the 
figures were 106,550 for postponement and 45,600 against, 
thus giving a majority of 60,950. 


Foreign Coal Exports, 


Returns of foreign coal shipments last week show 
a@ substantial falling off as compared with the week 
previous. The total for South Wales of. 244,720 tons is 
the lowest for the year, and compares with 325,235. tons 
in the preceding week. The sharp decline is to be attri- 
buted to the fact that tonnage was none too. plentiful, 
but more to the action of the authorities in stopping the 
export of coals, as it was feared that production would 
suffer severely from holiday-taking. There was very 
little difference in the returns for last week and the 
corresponding period of 1915, but it has to be taken into 
account that the figures for last year were those of Bank 
Holiday week, and were 244,748 tons. Cardiff’s total of 
53,806 tons was the lowest for the year and was 51,634 
tons below the quantity of the same week for last year. 
Newport shipped 74,154 tons, which was an increase of 
15,167 tons. Swansea cleared 56,095 tons, or a decrease 
of 3090 tons, Port Talbot sending away 60,665 tons, 
which was an advance of 39,529 tons. Quite 90 per cent. 
of the shipments were to the Allies. 


Current Business. 


Uncertainty regarding what the miners would 
do accounted for the practical suspension of business at 
the end of last week, and the position was not improved 
much this week, because although it was decided to post- 
pone the holidays, the Admiralty authorities took the 
precaution of holding up all the leading coals, “and, 
furthermore, it was impossible to estimate what produc- 
tion would amount to, as it was certain that a number 
of miners would absent themselves, even though work 
had been decided upon. The men, as a matter-of fact, did 
put in an appearance at the pits on the Monday in larger 
numbers than was expected. In some cases the percentage 
was as high as 85, though in others it was as low as 40 per 
cent. On the average between 60 and 70 per cent. of the 
men turned up, but subsequent reports show that the 
output was only about 50 per cent. There was an 
improvement upon this on the Tuesday, but business was 
very difficult under the circumstances. The Admiralty 
authorities released a little coal for general export on 
‘Tuesday, and it was expected would free a larger quantity 
before the week was out. Most collieries reported that 
they were fully stemmed and quoted round about 38s. 
to 40s. for large steams and leading Monmouthshires, 
some colliery salesmen talking of 45s., but the general 
opinion was that these prices, which were nominal, would 
not be maintained, and as a consequence buyers were 
inclined to hold off in the expectation of securing more 
favourable terms. There is a fair supply of tonnage, but 
doubts are entertained as to whether tonnage will continue 
sufficiently plentiful to lift all the coals, with the result 
that prices will incline to weakness, or, at any rate, to 
considerable irregularity. Dry coals are relatively weaker 
than other descriptions, and are not worth more than 
34s. to 35s. for the best and 32s. to 33s. for ordinary 
descriptions. Bituminous qualities are steady and smalls 
firm on the basis of 29s. for best bunkers. Pitwood is 
very uncertain and irregular. Small lots have been sold 
as high as 50s., but business has been arranged as low as 
45s., and for quotation purposes a more than ordinarily 
wide margin is necessary, viz., from 45s. to 48s. 


LATER. 


Business is now being discussed more, and there is a 
large inquiry for coals for France, the requirements in 
other directions being restricted, as coal export licences 
are being withheld. The market is fairly firm, particu- 
larly as regards smalls. Tonnage has arrived in more 
satisfactory quantity. Collieries are well booked up, 
and buyers find it difficult to obtain their supplies. The 
majority of large steam coals and leading Monmouth- 
shires are quoted firmly at 40s. by colliery salesmen, 
though middlemen are ready to accept less if they can sell. 
Ordinary Eastern Valleys are about 35s. to 37s. 6d., but 
it is very doubtful whether much coal can be secured at 
the lower figure. Smalls are firm at 28s. 6d. to 29s. for 
best bunkers, and cargo sorts range up to 24s. for the best 
qualities. Pitwood is unaltered. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 39s. to 40s.; ordinaries, 
37s. to 39s.; best drys, 34s. to 35s.; ordinary drys, 32s. to 
33s.; best bunker smalls, 28s. 6d. to 29s.; best ordinaries, 
27s. to 28s.; cargo smalls, 21s. to 24s.; inferiors, 19s. to 
2ls.; washed smalls, 29s. to 3ls.; best Monmouthshire 
Black Vein large, 39s. to 40s.; ordinary Western Valleys, 
38s. to 40s.; best Eastern Valleys, 39s. to 40s.; seconds 
Zastern Valleys, 36s. to 38s. Bituminous coal: Best 
households, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. 
to 25s. 6d.; No. 3 Rhondda large, 38s. to 40s.; smalls, 
32s. to 33s.; No. 2 Rhondda large, 34s. to 35s.; through, 
28s. to 29s.; smalls, 23s. to 24s.; best washed nuts, 35s. 
to 36s.; seconds, 33s. to 34s.; best washed peas, 30s. to 
32s. 6d.; seconds, 29s. to 30s.; patent fuel, 47s. 6d. to 50s. 
Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 
60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, ex 
ship, 45s. to 48s. a 


Newport. 


The market has been very quiet, the conditions 
which have been closely akin to those associated with 
holidays being too uncertain and difficult to encourage 
operations. Quotations show little or no change, but 
the expectation was held that the second half of the week 
would see coals more plentiful. Approximate prices :— 
Steam coal: Best Newport Black Vein large, 39s. to 40s.; 
Western Valleys, 38s. to 40s.; Eastern Valleys, 37s. to 
39s.; other sorts, 34s. to 36s.; best smalls, 25s. to 26s.; 
seconds, 23s. to 24s. Bituminous coal: Best house, 
25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 45s. to 50s. Pitwood, ex ship, 45s. to 48s. 





Newport Metal Market. 


The iron and steel trades show practically no 
variation from the conditions prevailing a week ago. 
All departments continue firm, and makers are well off 
in the matter of orders for some time ahead. The bar 
mills are working at full pressure, and quotations remain 
as a week ago on the basis of £14 for both Bessemer and 
Siemens’ qualities. The rail mills are busy, and prices 
are firm at about £14 10s. There is full employment at 
the blast furnaces, and Welsh hematite is nominally 
£7 2s. 6d. At the tin-plate works there is no change to 
record, fresh business being very restricted. Prices are 
on the basis of 31s. to 32s. for I.C., 20 x 14, and 63s. to 
64s. for 28 x 20. 


Very slow conditions have prevailed, the un- 
certainty regarding output determining a waiting policy 
so far as most buyers and sellers were concerned. On 
the whole the market shows no movement of note. 
Approximate values :—Anthracite: Best malting large, 
30s. 6d. to 32s. 6d.; second malting large, 27s. 6d. to 
29s. 6d.; Big Vein large, 27s. to 30s.; Red Vein large, 
25s. 6d. to 26s. 6d.; machine-made cobbles, 38s. 6d. to 
39s. 6d.; French nuts, 38s. to 40s.; stove nuts, 37s. 6d. to 
39s. 6d.; beans, 29s. 6d. to 30s. 3d.; machine-made large 
peas, 20s. to 23s. 6d.; rubbly culm, I4s. 9d. to 15s. 6d.; 
duff, 5s. to 5s. 6d. Steam coal: Best large, 34s. 6d. to 
36s.; seconds, 30s. to 33s.; bunkers, 27s. to 31s. 6d.; 
smalls, 20s: to 21s. Bituminous coal: No. 3 Rhondda 
large, 37s. 6d. to 40s.; through and through, 31s. to 
33s. 6d.; smalls, 24s. 6d. to 27s.; patent fuel, 45s. to 50s. 


Tin-plate and other Quotations. 


There has been no change of importance in the 
iron and steel trades, and work is proceeding at almost full 
pressure. The hot weather has somewhat interfered 
with production. So far as the tin-plate industry is 
concerned all the associated works in this district are this 
week idle in accordance with the arrangement of the 
Conciliation Board meeting held on June 27th. The 
tin-plate market has been quiet and easy. Stocks are 
lower than at any time since the outbreak of war, and it 
is thought that this week’s “‘ rest ’’ will have the effect of 
steadying prices. Spelter men have applied for 2s. 
advance per day and double time for Sunday work. The 
men based their claim on the latest Board of Trade returns 
of the present cost of living. ‘The award of Mr. Doughty, 
the arbitrator, is expected shortly. With regard to the 
wages dispute between the iron and steel workers of South 
Wales and Monmouthshire and their employers the 
award of Judge O’Connor, who was appointed by Sir 
George Askwith, of the Board of Trade, to arbitrate, has 
given his award. At the last quarterly audit the prices 
of steel rails and tin bars were shown to have increased 
24} per cent., and the employers offered to grant an 
increase of 10 per cent., which the men declined to accept. 
Judge O’Connor has now awarded the men an increase 
of 10} per cent., the advance to date from July Ist last. 
The following are the official quotations from the Swansea 
Metal Exchange :—Tin-plate and other quotations: 
I.C., 20 x 14 x 112 sheets, 31s. to 32s.; I.C., 28 « 20 » 
56 sheets, 32s. to 33s.; I.C., 28 x 20 « 112 sheets, 63s. to 
64s.; I.C. ternes, 28 x 20 x 112 sheets, 57s. 6d.; galvan- 
ised sheets, 24 g., £26 10s. to £27; block tin, £167 5s. per 
ton cash, £168 per ton three months ; copper, £107 per 
ton cash, £105 per ton three months. Lead: English, 
£29 15s. per ton; Spanish, £28 15s. per ton; spelter, £44 
per ton. 








ROAD SURFACES FOR MOTOR TRAFFIC. 


Last year some interesting experiments were carried out 
by Dr. A. E. Kennelly and Mr. O. R. Schuring, of the 
Massachusetts Institute of Technology, into the properties 
of various types of road from which the importance of 
smooth surfaces for motor vehicle operation are emphasised. 
The tests were made with an electric delivery wagon 
weighing under half a ton, and equipped with solid tires, 
roller bearings, worm drive and differential gearing. 
Before being placed on the roads, laboratory tests were 
carried out to determine the mechanical efficiency of the 
machine, from the battery terminals to the wheel rims, 
and this proved to be between 60 and 75 per cent. Some 
of the chief results have been published in the Electrical 
World. 

On tar macadam in good condition and wet the tractive 
resistance east-bound varied from 27 lb. per ton at 12 miles 
per hour to 30 Ib. at 15.5 miles per hour ; west-bound the 
tractive effort varied between 20 Ib. per ton at 10 miles per 
hour and 24 lb. at 14 miles per hour. On an asphalt road 
in fair condition the tractive effort ranged from 20 lb. per 
ton at 10 miles per hour to 24 Ib. at 15.5 miles per hour. 
With the asphalt in poor condition the tractive effort was 
increased about 10 per cent. Eliminating the air 
resistance, a constant tractive effort of 17 lb. per ton was 
required between 10 miles per hour and 15 milesper hour 
on asphalt pavement. 

On wood block paving in good condition the tractive 
effort ranged from 22 Ib. per ton at 10 miles per hour to 
24 1b. at 14.5 miles perhour. In general, eliminating wind 
effect, the resistance of wood-block paving was about 
15 per cent. greater than that of asphalt. Brick paving 
in good condition showed a slight increase in resistance over 
the wood blocks, and with the bricks slightly worn the 
resistance ran up somewhat higher. Tar macadam in good 
condition showed about the same resistance as an ordinary 
water-bound macadam with a fine surface in good shape. 
A 50 per cent. increase resulted from a macadam road in 
poor condition through holes. The resistance of heavily- 
oiled macadam roads was rather high, and between 7 and 
13 miles per hour on a freshly tarred, soft road the resist- 
ance varied between 32.5lb. and 35 lb. per ton. 

Gravel and cinder roads showed about 10 or 15 per cent. 
more resistance than good macadam. Granite-block 
paving proved to be the worst road for mechanical traction, 
a road of this type on a concrete base, but with sand and 
gravel interstices, showing two and a-half times the 
resistance of asphalt or wood blocks, the resistance of a 
granite block road with cement joints being about 60 per 





cent. greater than that of asphalt. With a granite road 
the resistance increases with speed when the still gir 
resistance is eliminated, due to impact resistance. Asphalt 
as stated, gives a straight-line curve of tractive effort and 
speed between 10 and 15 miles per hour. 

For tests of this kind the electric motor vehicle is specially 
well adapted, as it is much easier to measure the power 
expended with this type of machine than with a petrol- 
driven car. The results generally confirm previous 
experience and it would be interesting to extend them to 
cars fitted with pneumatic tires, the results from which 
would no doubt be better on the granite-block paving than 
were obtained with solid tires. 











CATALOGUES. 





CamBripGe Screntirico INsTRUMENT Company, Limited, 
Cambridge. List No. 190.—This publication deals with Féry 
radiation and Cambridge optical pyrometers for temperatures 
from 500 deg. Cent. upwards. The advantages of the different, 
types are well set out and the hani fully explained 

Bruce, PEEBLES AND Co., Limited, Edinburgh. Pamphlet 
No. 21 c.—This catalogue is devoted to “C” type continuous- 
current dynamos and motors of medium size. They are of the 
standard protected, semi-enclosed, totally-enclosed, mining and 
pipe-ventilated patterns, and made for voltages of 115, 230 and 
460. 





British THoMsoN-Hovuston Company, Limited, Rugby. — 
Descriptive list No. 5250 deals with hand-operated starting 
compensators for two and three-phase squirrel-cage induction 
motors. The starting compensator differs from the ordinary 
type of transformer in having the secondary winding arranged 
as a portion of the primary, thus reducing its size and cost as 
well as increasing its efficiency. 

Testing Instruments.—The General Electric Company, of (7, 
Queen Victoria-street, has sent us leaflet M 1940, describing 
the ‘“‘ Migas ’ detector, which is an instrument for detecting thw 
presence of mine yas, fire damp, marsh gas or inflammable gis, 
as the dangerous explosive constituent of mine air is variously 
ealled. It is a strong, portable instrument weighing about 
13 Ib. and has been specially constructed for use in coal mines. 

Sir W. G. ArMsTRONG, WHITWORTH AND Co., Limited, New- 
eastle-upon-Tyne.-—We have received from this firm four sheets 
for insertion in the engine works department catalogue. The 
sheets are devoted to typical examples of cranes recently supplied 
to important. docks in the United Kingdom. These include a 
15-ton electric crane, a hydraulic coal hoist, a 50-ton fixed 
hydraulic double-powered crane, and fixed and movable hydraulic 
coal hoists as supplied to the Hull docks. 

ScHoLtey AaXv Co., Limited, Victoria-street, Westminster. - 
A pamphlet entitled “The Economical Production of Steam,” 
sent us by the above firm is chiefly devoted to a description of 
the principal features of the Taylor mechanical stoker and the 
Copes fi water regulator. At the present time, when labour 
is searce and fuel dear, the claims of appliances such as the above 
to the attention of owners of power plants are unusually great. 
Full particulars of both are given in the pamphlet. 

FIELDING AND Part, Limited, Gloucester.—This firm has 
just issued a handsomely produced catalogue devoted to 
hydraulic machinery. The descriptive part is in the French and 
Russian languages only, making the book of special service to 
Russian buyers. It is practically a reprint of the firm’s English 
catalogue, which is also produced in English-French. No 
expense seems to have been spared in the production of this 
book, and when the present war is over the demand for it will 
no doubt be very considerable. 


SrurTevANT ENGINEERING Company, Limited, Queen 
Victoria-street, London.—Treatise No. 1240 issued by this firm 
deals with the ventilation of the workshop. Illustrations and 
particulars are given of ventilating equipments for numerous 
kinds of plants and factories, such as tin-plate mills, glass works, 
forges, hat factories, dye works, paper mills, kitchens, internal 
combustion engine testing shops, &c. Special attention may 
be directed to the cold-air douch plants for use in rolling mills 
and glass works where int heat is encountered. 

Westincnovuse Coorer-Hewirr Company, Limited, York- 
road, King’s Cross, London.—This pamphlet deals with various 
types of photo.printing apparatus using Cooper-Hewitt lamps. 
On pages 6, 7 and 8 an entirely new os us for the drawing- 
office is described. It is intended for washing, drying and 
ironing all classes of photo-prints with expedition, and comprises 
a tank in which the prints are washed, a wringer for removing 
surplus water, a hot drum for drying and ironing, and an auto- 
matie winding up device for the prints as they come from the 
drier. 

G. P. Watt, Magneto Works, Penistone-road, Sheffield. 
This booklet is something more than a mere catalogue of the 
goods supplied by Mr. Wall; it is a really useful treatise on the 
heat treatment of steel. The section devoted to this subject 
deals with forging, annealing, grinding, hardening, heating in 
lead baths, tempering, case-hardening, &c. On page 39 is given 
a chart for steel tempering. Jt is reproduced in colours corre- 
sponding to heats varying from 428 deg. and 572deg. Fah., or from 
light straw to dark blue colour. This chart is worth framing and 
hanging in the tool-room of any works. The book contains 
other useful data on gauge comparisons, wire gauges, metric 
equivalents and weight conversions. 











Execrric Venicte Commitrer.—A meeting of the Electric 
Vehicle Committee was held in London on July 28th, 1916, Mr. 
R. A. Chattock presiding. It was announced that the Royal 
Automobile Club had nominated as its representative upon the 
Committee Mr. W. Worby Beaumont. ith reference to the 
correspondence that had taken place between the Board of 
Trade and the Electric Vehicle Committee on “ Import Restric- 
tions,” it was decided, as a request had been received from one 
technical paper that a copy of the correspondence should be 
sent to each technical journal. Consideration was again given 
to insurance policies for electric vehicl rresp with 
the Car and General Insurance Corporation, Limited, was 
submitted, from which it appeared that the Corporation was 
willing to come into line with the ae previously made 
by the Committee that its stand electric vehicle policy 
should be altered so as to include the risk on the battery while 
the vehicle is in transit by road, rail or ship.. Subject to this 
alteration the Committee considered that the Car and Genera! 
Insurance Company’s policy met every reasonable requirement, 
and it decided to give its approval to it. Arising out of corre- 
spondence that the secretary had had with the clerk to the 

rban District Council at Rugby in the matter of providing 
charging facilities for electric Jaden, the secretary was directed 
to write and say that the Committee regretted the Council’s 
decision not to provide such facilities at the present time. It 
should be noted that the British Thomson-Houston Company 
is prepared, when its own arrangements admit and at times 
convenient to itself, to charge electric vehicles passing through 
Rugby. The secretary reported the action he had taken in 
connection with the report made by the borough engineer of 
Southwark to the Works Committee of the Council, and his 
action in this matter was approved. The date of the next 
meeting was fixed for Friday, September 29th, at 2.45 p.m. 














. Sa Sar ae « 


ze 


SEESE 


the 
pis 


for 
col 


pis 
itt 


with 
the w 
therel 
head i 
shoulc 

body 
flush 1 
Heat ¥ 
body, 
cylind 
combu 
head i: 
100,82 
8] 
This 
the in! 
either | 
lines ec 
valve | 
Above 
angle { 
shaft a 
an adj 
place a 
push le 


he amy 


N' 


cam of |e 
The cam 
to the eg 
contact fj 
cam and 
Working | 
tween t 
Means of 
Ais the iy 
chamber 








Ava. 11, 1916 


THE ENGINEER 


131 














—_— 
BRITISH PATENT SPECIFICATIONS. 
When an invention is communicated from abroad the name and 


address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specificati 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, thampton-buildings, Chancery-lane, W.C., at 6d, 
each 


4h, ry 





is 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


15,069. October 25th, 1915.—Pistons, George Robert Rich, 
80, East Jackson Boulevard, Chicago, U.S.A. 

In pistons subject to very high temperatures, such as those 
used in internal bustion engines, clearance has to be provided 
to allow for expansion and prevent seizing. The piston described 
in this specification is of that kind which hasa hollow body and 
an independently expansible piston head of smaller diameter 
secured at its centre only. It comprises four essential parts— 
the cylindrical wall A, the spring abutment member B, the 

iston head ©, and the wrist-pin bearing D. In use the piston 
is fitted to the bore of a cylinder, a small: clearance being left 
for the passage of lubricating oil, and it is connected to the 
comnecting-rod by a wrist-pin as usual. The engine or motor 
being started, heat is quickly developed above the piston. The 
piston head is, however, free to expand without carrying with 
it the side wall of the piston, since it is not integrally connected 



































with it. As it expands it rides up the tapered seat and draws 
the wrist-pin bearing member upward against the spring shown, 
thereby further compressing it, the effect being that the piston 
head is held tight on its seat. The diameter of the piston head 
should be so proportioned with respect to that of the piston 
body that when expanded to its maximum extent it comes 
flush with the outer face of the piston wall, but not beyond it. 
Heat will, of course, be conducted down into the wall of the piston 
body, but much of this heat is absorbed by the surrounding 
cylinder wall and water jacket employed in water-cooled internal 
combustion engines. An alternative method of securing the 
head is also shown in the specification.—July 19th, 1916. 


100,821 (No. 5774 of 1916).—Vatve Gear, Charles E. Serex, 
81, Avenue Mozart, Paris. 

This invention relates to internal combustion engines wherein 
the inlet and exhaust valves are arranged symmetrically on 
either side of and above the explosion chamber. The valve centre 
lines converge at a point situated on the axis of the cylinder, the 
valve stems not extending beyond this point of convergence. 
Above this point of convergence and on the line halving the 
angle formed by the valves is situated the cam shaft. “This 
shaft actuates the valves by means of push levers provided with 


an adjustable contact screw. As the action of the cam takes |. 


place at a point situated between the point of anchorage of the 
push lever and the valve stem, the resulting lift of the cam will 
he amplified by the push lever, this necessitating, therefore, a 
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The = lesser height than the actual lift required for the valve. 
to Reapers shaft is made hollow and conveys the lubricating oil 
inact meee Holes drilled in the face of the cams where the 
cam and = takes place before the lift, lead the oil between the 
workir si ‘ le push lever, with a view to decreasing the noise of 

twe ‘8 y obtaining a film of oil at the moment of first contact 
— oa cams and push levers. The chm shaft isdriven by 
Opn of chains having adjustable tension. Referring to Fig. 1, 

* the inlet valye and B the exhaust valve. C is the explosion 


€ s ; ‘ 
hamber of the cylinder, D and E are the valve stems, the : 





axes of which converge at a point situated on the centre line 
of the cylinder. The cam shaft actuates the valves through 
the push levers H, which are provided with adjustment screws 
J. Kk is one of the holes leading the oil from the centre of the 
cam shaft to the working face of the cam. M M are the valve stem 
guides. Referring to Fig. 2, N is the chain driving sprocket 
on the engine shaft. O and P are the twin sprockets on the 
excentric shaft Q. R is the auxiliary sprocket, which can be 
displaced horizontally by means of the adjustment screw S. 
T is the chain driving the excentric shaft, and U is the vertical 
chain driving the sprocket V keyed to the cam shaft.—July 19th, 
1916. 


TURBINE MACHINERY. 


100,404 (No. 6125 of 1916). April 28th, 1916.—AxIAL-FLow 
Turpines, Adyamis A. W. van Reede Cznay, Schiedam, 
Holland. 

This invention relates to an axial-flow steam turbine having 
two rotors revolving in opposite directions, comprising partition 
dises C in each of the symmetrical halves of the turbine, the 
discs being either connected to the outer rotor and made to fit 
steam-tight around the hub of the inner rotor or connected to the 
inner rotor and made to fit steamtight in the outer rotor, being 
submitted to steam pressure over their whole surface. The 
packing means comprise simple flat rings D of brass mounted 
on the hub of the inner roter. The central portions of the 
partition dises and the blade wheels are bent inward and the 
outer portion is bent outward so as to leave sufficient space for 
the ol. sto le rows of blades and for the axial gaps by which 
the steam is allowed to enter the balancing compartments. 
The space thus obtained at the outer side of the central portion 
of the rotors is used to lodge the bearings, #:e., reckoning from 
the middle to the ends of the rotors, first the bearings between 
inner and outer rotor and then those between the outer rotor 
and the easing of the turbine. In this way the bearings are 
surrounded by dead steam. To avoid direct contact of the 
live steam with the parts carrying the inner ball races—the 
steam being supplied to the blade wheels by means of a bore or 
bores in the shaft---aceording to this invention the bores are 
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provided with steam supply pipes having a diameter substan- 
tially smaller than the bore or bores, so as to obtain an insulating 
space between the walls of the steam supply pipes and the shaft. 
Steam may be supplied to the left half of the rotors for going 
ahead, in the case of a marine turbine, by means of a pipe EK 
placed in a bore of the shaft F of the inner rotor and having an 
outer diameter substantially smaller than the bore, so that an 
annular space G which is left between the steam supply pipe 
and the shaft H forms an effective heat insulation for the ball 
bearing J. When steam is supplied to the annular conduit G 
by the inlet L, instead of to the pipe E by the inlet M, the right 
half of the turbine is started, the blades N O being bent so as to 
cause a rotation of the rotors in a direction opposite to that 
caused by the blades of the left half. As the right half of the 
marine turbine shown in the drawing is designed as an astern 
turbine and, as such, is only set to work occasionally, no means 
are provided in thi3 case to insulate the bearing J from the supply 
of live steam. If required, however, the inner supply pipe E 
may be surrounded by a second pipe, serving as suppply conduit 
for the right half of the turbine and the outer diameter of this 
second pipe may be chosen so as to leave an insulating space 
— said pipe and the shaft of the inner rotor.—July 19th, 
916. 


10,379. July 16th, 1915.—-ExpLoston Turstnes, Clarence H. 
Brockelbank, Old Fort-road, Shoreham-by-Sea. 

This invention relates to turbines of the explosion type 
wherein explosion or combustion chambers consisting of two 
parts, one fixed and the other rotary, are formed by rotary 
motion. The turbine has successive chambers and impelling 
points sequent to the one provided for the first impulse to take up 
and utilise the continuing expansion, following the explosion of a 
given charge. These are provided by and contained in a conven- 
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e 
ient number of sets of separate explosion and sequent expansion 
chambers having, with respect to such explosion and expansion 
chambers, alternations of separate and combined action. These 
are so arranged that the explosive agent is introduced direct 
into the fixed part or section and mixed and very rapidly com- 
pressed——-by way of the rotary chamber or section—in the 
explosion chambers themselves during the process of their 
formation by means of valveless air compressor cylinders. The 





internal surfaces of every actuating part are directly and com- 
pletely open to the external air when not in impelling operation 
for the purposes of providing efficient air scouring and cooling. 
The turbine has no valves, springs or levers.—July 19th, 1916. _ 


CONDENSERS AND FEED-WATER HEATERS. 


5223, April 7th, 1915.—Surrace ConpENSER, David McNab 
Ramsay, 156, Stanmore-road, Mount Florida, Glasgow. 

This condenser comprises a series of heat-exchanging elements 
which are alternately and successively immersed in a liquid 
cooling medium, and withdrawn, and while wet the elements 
are exposed to a current of air. The drum-like structure 
consists of two series A B of annular segmental headers connected 
by annular segmental groups C of tubes, The steam to be con- 
densed is admitted by a trunnion pipe D supported in a tubular 
sleeve E carrying the headers A and supported in a pedestal 
bearing F. A packing gland G is provided between the trunnion 
pipe and sleeve, and there is fixed to the sleeve a worm wheel H 

y which the whole is rotated. The steam is directed to the 
headers A by a cone J and a series of radial blades K, which 


¢€ 


N° 5223 A 


By 
RAM 


ra 

















= TP 1 
M D’ 4% toe 2 
! Se f 
: 
; A 4 
A centra 


divide it into separate streams for each header. 
shaft L connects the headers A B, the latter being on 
hy a spider M. The segmental headers B are connec with a- 
central discharge manifold P by pipes R, which make connection 
each at one end of a header. The pipes deliver directly to the 
manifold, which is supported in a pedestal bearing W and is 
connected with a discharge pipe X provided with a packing 
gland Y. The discharge pipe X is connected with a pump adapted 
to handle the effluent from the condenser and maintain an 
adequate vacuum. A fan driven by an electric motor delivers 
air to a circular trunk mounted on the headers B. The air passes 
between the pipe R and the arms of the spider M to the space 
within the tube elements, and from thence passes radially 
outwards through the groups of tubes.—July 19th, 1916. 


SWITCHGEAR. 


10,938, July 28th, 1915.--SwrrcH-CONTROLLING 
Alec. W. House, 4, Stonegate, York. 

This is a safety controlling device for main control switches, 
the object being to control such switches from any point by 
primary batteries of low voltage. In the illustration the arm A 
of the main switch B is connected by means of an insulated 
link © to a pivoted double quadrant or rocking lever D, which 
in turn is connected at opposite ends to a pair of solenoids E E 


Devices, 








of any convenient type. These solenoids are controlled by low- 
voltage power irom a two-way switch having a permanent “ off ”’ 
position and a long sliding contact, this switch being situated at 
any convenient point in the building. By this means any 
building can be isolated at the source of supply of high-voltage 
current from any convenient point or points in the building, 
thus obviating any risk of fire or leakage.—July 19th, 1916, 


PUMPING AND BLOWING MACHINERY. 


100,810 (No. 4025 of 1916). March 17th, 1916.—Two-sTaGEr 
Ate Compressors, Reavell and Co., Limited, and* William 
Reavell, Ipswich. 

This is an invention for a simple two-stage compressor in 
which the first and second-stage cylinders, which are open-ended, 
are spaced apart and arranged with their open ends facing each 
other, a piston of two diameters working in these cylinders being 
actuated from cranks through connecting-rods as shown. The 
piston A has fixed in its intermediate portion a gudgeon-pin B, 
the projecting end portions of which are provided with rods or 
straps C, which embrace excentries fixed upon a driving shaft D. 
The compressor comprises a pedestal E that forms the bottom 
end of the first-stage cylinder and is fitted with suction and 
delivery valves FG, The bearings for the main shaft are — 
vided outside the pedestal with excentrics, a fly-wheel and a belt 
pulley or sprocket wheel. An outer casing H or water jacket 
is bolted upon the pedestal and a cylinder liner J which is formed 
with bores of different diameters at its upper and lower end 
portions, and is adapted to separate the water jacket space into 
upper and lower compartments around the cylinders, is forced 
or otherwise secured in the casing and is closed by a cover K 
that forms the top end of the second-stage cylinder and is fitted 
with suction and delivery valves LM. The larger diameter of 
the piston extends above the first-stage cylinder bore and has 
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he walls of the casing and the cylinder liner are slotted 
and the gudgeon pin ends extend freely through the slots to the 
exterior of the casing and there engage the rods or straps of the 
main shaft excentrics. The water jacket spaces around the 


peving. transversely through its extended portion the gudgeon 
pin. Th 





first and second-stage cylinders are connected by a vertical 
passage formed in the cylinder liner, and through this 

there extends a thin straight intercooler pipe which is entirely 
surrounded by water and connects the first-stage delivery with 
the second-stage suction.—July 19th, 1916. 


MEASURING AND TESTING INSTRUMENTS. 


9888. July 7th, 1915.—-Torston Power Inpicator, William 
Chadburn, Branksome Park, Bournemouth, and Charles H. 
Woodward, Richmond Park-crescent, Bournemouth. 

This invention relates to the measurement and indication of 
power exerted by prime movers, such as ships’ propelling engines 
or the power consumed by machines and transmitted through 
a rotating shaft by the torsion of the shaft. It relates particularly 

. to that type or system used for the purposes where alternating 
eurrent generating machinery is used in connection with the 
shaft or shafts, and the phase displ t of the hinery is 
utilised for the measuring and indicating of the power trans- 
mitted. Referring now to the drawings, ABCD are four 
shafts which are assumed to be propeller shafts of a ship. EE 
are two alternating electric current generators used in con- 
nection with each of the shafts; F represents generally the 

indicating instrument of the character described, and G is a 

switch used on the system for the purpose stated. H represents 
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gears by which the generators are driven from their respective 
shafts, and the gearings will be such that the movements of the 
rotor of the generators are truly synchronous with the movement 
of the power shafts. J are the alternator exciting ec rrent 
conductors, feeding each pair of alternators H in series preferably. 
L designates a wattmeter type of instrument with the series coil 
K in the circuit M and the volt coil inshunt across the terminals 
of one of the alternators. Where a voltmeter type of instrument 
is used the winding thereof will take the place of the series coil K. 
In the indicator instrument F, the connections of which are 
shown diagrammatically, a separate coil and iron element is 
used in connection with each propeller shaft and pair of alter- 
nators, and all these electrical devices are adapted to act upon 
8 common spindle P, on which the indicating pointer Q is 
mounted, and in such a case the scale divisions being uniform, 
the sum of the individual power effects will be shown on the dial 
when two or more of the effects are adapted by the switch to be 
indicated.—July 19th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


9908. July 7th, 1915.—Etecrric Licntmnc Aanp IGNITION 
Systems, Alfonso H. Neuland, 552, West Broadway, New 
York, U.S.A. 

This invention is for a combined lighting and ignition system 
in which the current for both lighting and ignition circuits is 
supplied by a magneto which produces a large number of impulses 
per revolution, a relatively large number of the impulses being 
directed to the lighting circuit and a smaller number being 
directed to the ignition circuit. The magneto is provided with 
toothed pole pieces A divided into two parts by a coil encircling 
a toothed rotor B. These pole pieces have relatively narrow 
necks, and each piece is divided into two parts by a longitudinal 
channel C in which a winding or coil D is arranged. The teeth 
on each pole piece part are of the same pitch, and the pitch of the 
adjacent teeth of two adjacent pole piece parts are equal to an 
odd multiple of one-half pitch of the teeth on the parts. Since 
each reversal of the magnetism through the coil induces an 
impulse of electromotive force in the coil, it is evident that a 
large number of impulses are produced for each revolution of the 
rotor, the number of impulses being twice the number of teeth 
on the rotor. On account of the large number of impulses 
generated per revolution, this form of magneto is applicable for 
use in connection with an ignition and lighting system. The 
rotor is mounted on the shaft E, which is driven by the engine 


shaft F through the gears (\H, which are of such size that the 
shaft E makes two revolutions for each revolution of the engine 
shaft. The gear H is fixed to the sleeve J, which is mountedjfor 
independent rotation on the shaft E. The sleeve is provided on 
its outer end with a single-tooth ratchet, which engages with a 
similar ratchet on the sleeve L, which is movable longitudinally 
of the shaft but is splined thereto, so that it rotates with the 
shaft. The sleeve L is held against the sleeve J by the spring 
surrounding the shaft. As the engine shaft revolves the rotor 
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is also revolved through the agency of the clutch, but when the 
engine shaft is stationary the rotor shaft may be rotated in the 
proper direction by the crank or handle, thereby allowing a 
current to be produced when the engine is at rest. This rotation 
does not disturb the relation between the position of the dis- 
tributor and the position of the pistons in the engine, so that 
when the engine starts the timing of the spark is correct.—July 
19th, 1916. 


SHIPS AND BOATS. 


10,152. July 12th, 1915.—Prope ters, 
Holbech, 7, Bush-street East, Southsea. 
This invention relates to an improved form of propeller for 
use either in water or air and at high speeds of revolution. The 
propeller comprises a centrifugal impeller wheel arranged to 
deliver the fluid into channels, which direct the discharged fluid 
away from the wheel in a column the direction of which is 
that of the axial line of the wheel. Reversal of the propulsive 
thrust is effected by forming the inlet and outlet passages both 
circumferentially and similar and moving the impeller wheel 
axially, so as to deliver into either one or the other. The casing 
A is built in sections. _B is the shaft which carries the propellers 
C. The interior of the casing is suitably shaped to provide 
chambers for the centrifugal wheels and transfer passages C}, 
between the various chambers, are arranged symmetrically so 
that water can flow through them in either direction. Vanes 
are provided in these passages so as to cause water flowing 
through them to be delivered radially towards the shaft. 
When the device is in operation the water is delivered from 
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the last wheel, say, the left-hand wheel in the illustration, 
into the passage C! opposite the wheel and is conveyed 
therethrough to the outlet D by suitably arranged vanes. The 
member D is provided with a central boss E as shown, and the 
annular passage around it is also provided with vanes, which 
are so shaped as to cause the water to flow away from the pro- 
peller in a column the direction of which is that of the axial line of 
the wheels. The reversal of the direction of the propulsive thrust is 
effected, without reversing the rotation of the engines, in the 
following manner :—The shaft B, carrying the impeller wheels C 
is arranged to be movable axially in its bearings so that the wheels 
can be moved from opposite one end F of a passage G into the 
position, indicated at TT sppnsite the other end of an ad jacent 
passage G. When the wheels are in the position C the water is 
delivered centrifugally outwards from the wheels and therefore 
travels through the device from right to left. When the wheels 
are in the position H the water is again delivered centrifugally, 
but it will now travel through the device in a direction from left 
to right or it will enter at D and be discharged at M. The pro- 
pulsive effect of the water will thereby be reversed.—July 19th, 
1916. 








Tue H.A.C.—We are officially informed that the Honourable 
Artillery Company has now reopened recruiting for its artillery 
branch. Suitable applicants, not above thirty years of age— 
except they have some very special qualification—are accepted. 
Those with mechanical knowledge and experience are especially 
desirable, and, if found suitable for commissions after serving 
in the ranks of the H.A.C., they will be duly recommended, 
especially for siege and heavy artillery, in which at present 
there are very good prospects for competent officers. 


CrystaL Patack ENGINEERING ScHoor.—The certificates 
were presented to the successful students at the Crystal Palace 
School of Practical Engineering on Wednesday, the 2nd inst., 
by Mr. Alexander Ross, President of the Institution of Civil 
Engineers. The following is a list of the recipients :—First 
Year’s Course, Mechanical Engineering: A. Kenyon, A. H. Cox, 
G. E. L. Johnson, I. J. Challig, E. F. Bates, A. J. Moody, L. P. 
Green, F. 8. Riley, R. G. Salas, B. C. Light, C. Astorquiza and B. 
8S. Leete. Drawing-office, F. 8. Riley, L. P. Green, A. J. 
Moody, A. H. Cox, B. C. Light, C. H. Coe and R. G. Salas, 
Pattern Shop: C. Astorquiza, G. E. L. Johnson, E. F. Bates, 
I. J. Challis, R. C. P. Clutterbuck and B. 8. Leete. Second 
Year’s Course, Civil Engineering (First Term): E. G. Wilson, 





G. A. A. Humphrey, M. R. de Caldas and A. H. R. Shout 
Third Term : i. M. Wilson. site 33 a 





THE ACQUISITION OF PATENT RIGHTs. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria op 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been, 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham, 
It is desirable in the first instance to obtain the latest par. 
ticulars upon the Patents Register. If any patent listed hag 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 





On each of five of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 





No. 29,099/09.—Heating water. Apparatus in which feed. 
water is delivered by a water supply pump to a heater and 
thence removed by a feed pemp, is arranged so that the supply 
pump is of greater capacity than the feed pump, both being 
driven by the same,steam cylinder. Muchka, J., Vienna. 

No. 29,208/09.—Ordnance ; field carriages: sights. Relates 
to elevating and loading gear in which the operating devices are 
carried on opposite sides of the gun carriage, and consists in 
connecting them through differential gearing so that when one 
gear is locked and the other is rotated a different ratio of trans. 
mission is obtained to that when the first gear is rotated and 
the other is locked. Krupp Akt.-Ges., F., Germany. Dated 
March Ist, 1909. 


No. 29,222/09.—Transporting spent malt. Wet spent malt 
is transported from a mash filter or refining vat to wagons ora 
drying plant by being forced by steam, air or like pressure 
medium through age or tubes. Maschinenfabrik F. Weigel 
(Nachfolger) Akt.-Ges., Germany. Dated August 28th, 1909. 


No. 29,365/09.—Granulating slag. Slag from a furnace is 
sprayed into a rotary drum, which delivers the granules to an 
elevator. The slag passes from the furnace through a channel 
into a drum, which may be cooled by water, and is rotated by 
means of gearing. The slag issuing from the channel is subjected 
to the action of a spraying device. The product passes out of 
the drum and is removed by an elevator. The spraying device 
is vertically and sa agg | adjustable and comprises a pipe 
formed with a nozzle and having at the other end a valved 
connection with a supply of air or steam or both. Buderus’sche 
Eisenwerke, Germany. Dated December 28th, 1908. 


No. 29,668/09.—Nailmaking machines. In a machine for 
making nails from wire without waste the points are cut out so 
as to leave the cut-off portions in the form of prongs intact with 
the supply wire, such portions being upset to form the head of 
the next nail. Wikschtrom, J., Germany. 


No. 29,771/09.—Lamps; reservoirs. The filling apertures 
of oil, &c., reservoirs are fitted with a device for preventing 
flame from reaching the oil. The device consists of a tube 
formed by coiling smooth and corrugated metal strips, leaving 
narrow passages between the windings where the smooth and 

ated portions adjoin. The total free cross-section of 
these passages may equal the cross-section of the filling aperture. 
Langrehr, K., Germany. . 

No. 29,779/09.—Treating ores, &c. Apparatus for the con- 
tinuous oxidation, reduction, sintering or other treatment of 
ores, metallurgical products, &c., comprises-a rotary annular 
hearth having a grate, beneath which are a number of compart- 
ments communicating by ducts with a gas or air exit chamber 
consisting of a bell-sha) part and a sealing receptacle. A 
valvular device is provided to close in succession the ducts so 
that the material above the corresponding compartments can 
be discharged without loss of air or gas. The apparatus may 
work by pressure or suction. Schlippenbach, Baron F. von, 
Germany. Dated January 23rd, 1909. 

No. 29,987/09. Embroidery machines. In an automatic 
embroidery machine the jacquard needle that puts a cord-laying 
device into operation simultaneously rel the needle thread 
tension devices. Vogtlandische Maschinen-Fabrik (vorm J. C 
and H. Dietrich) Akt.-Ges., Germany. Dated December 28th, 
1908. ; ; 

No. 30,030/09.—Wireless telegraphy and telephony. In s 
method of producing —— high-frequency currents the 
oscillator, preferably of the quenched = type, is shunted 
by the usual high-frequency circuit and also. by a low-frequency 
circuit which can be adjusted to give a note of the most audible 
pitch for telegraphy, or a note above the audible limit for 
telephony, or more high or low-frequency circuits may be used. 
_Lepel, E. von, and Burstyn, W., Berlin. Dated December 23rd, 
1908. 














AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 26th, 1916. 

Inquinigs for shell steel now pending are estimated at some- 
thing over 200,000 tons. Large orders from abroad are being 
figured on this week for barbed wire, cars, locomotives, Bessemer 
pig, forgings, and other supplies. Foreign orders dominate the 
market. Domestic business is held in check. European orders 
for pig iron for the week call for a quantity estimated at 100,000 
tons. Contracts have been placed for 120,000 tons of bars for 
delivery before next June. This business will be increased to pro- 
bably 400,000 tons in order to cover one half of the requirements 
of the implement makers for next year. Very heavy rail orders 
have been booked for European and Canadian delivery, most of 
the rails to be delivered next year. Wire products are about to 
advance, and in anticipation “ge orders have been hurried to 
the mills. The Bethlehem Steel Company will expend 30,000,000 
dollars on the South Bethlehem plant, 20,000,000 on the Mary land 
plant, and 10,000,000 on the Steelton plant, and will erect four 
immense blast furnaces at a cost of 2,500,000 dols. each. Rail 
mills are filling up for 1917, and car builders are overwhelmed 
with inquiries for cars for same delivery. The Canadian Pacific 
and the Southern Pacific are in the market for something like 
160,000 tons of rails, the Canadian Northern 80,000 tons, and 
other domestic and foreign roads are urgent inquiries for rails 
for next year. Prices run about the same, and domestic require 
ments are rather cautiously covered. Domestic copper users 
would like to order heavily, but the uncertain tendency of prices 
is holding them back. Nominal quotations are 29}, though — 
copper has sold some much less. Large orders are anticipate 
from abroad, and until secured, domestic buyers will fall back 
on their reserves. Reports from producing sources would seem 
to indicate a marked increase in production, but the trade has 
discounted this factor to its own present satisfaction. Nothing 
but a heavy European.demand will prevent the increased output 
effecting copper in favour of buyers. 
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Notice is ke Given that 
EDWARD VICTOR HAMMON 


D, of heal, lect! -road 
Balham, in the — of SEEKS LE 
Automobile 


Electrical and 
CRAVE. 
specification left. in for l 


to AM 
man with the app 7 ti i 
6,942 of 1 ‘or * in, an 
Patent OR CYCLES and stnlar vehicles. 
Particulars of the endment were set forth in 
i Illustrated Official Journal A Patonte) issued on 19th July, 





Letters 





r persons, may give notice of 
Am deren b enring | Patonta Form a at the Patent 
Office, 25, So pton-b eof , within one 
calendar yl from the date the Tx urna 
p75 4 Com ler-General. _ 


ae 


Opposition to the 
we 





oprietors ¢ of Letters Patent 


Hs relating to “Improvements in and con- 

oe the | VAPORIS ery A oe Othe 

yN ENGI = a of e 
Bust GRANT LICENCES to inter 


PATENT or to 
on reasonable terms with a view to the adequate working of 
the Patent in this country.--Inquiries to be addressed to 


ORUIKSHANK and FAIRWEATHER, Limited, 


65-66, Chancery-lane, London, W.C. 427 u 
— 


e Aeronautical Institute of} ™ 
GREAT BRITAIN 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 


EXPERIMENTAL AND RESEARCH WORK 
Arlington: treet, Bt J 8.W. 
Offices : “8 . St. James’s S.W. 
» tee ar sayy oo 
Workshop a ~ po nae? gy orseferry-road, som 








UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- | ™ 


UPON-TY 
Prixcirat: W. 


SESSION 1916-17. 
Commencing September 25th, 1916. 


H. HADOW, M.A., D.Mus., J.P. 


Departments of Mechanical, Marine, Civil, and 

Electrical Engineering, Naval Architecture, 

Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 


ieati 


outh - Western Polytechnic 
INSTIT ue a ELSEA. 
UNIVERSITY and ors N eee DAY and EVENING 


MECHANICAL AND ELECTRICAL 
ENGINEERING 


ENCE 25th SEPT 


MM ‘EMBER, 1916. 
SCHOLARSHIPS Se 18th SEPTEMBER, 
—Pros us on appli- 
25). 


10 a. 
Apprentnee Scheme for Engineers. yee 
‘elep! ane 


= * to the SECRETARY (Room 
tern 


I['he University of Sheffield. 
SESSION 191647. 
FACULTY OF APPLIED SCIENCE, 


ng 
DEPARTMENTS OF ENGINEERING METALLURGY, 
COAL MINING, AND GLASS TECHNOLOGY 


A. L. FISHE eo Tas »F.BA. 





vi sei ay 


Dean: W RIPPER, D. Eng., D D.Sc., 
PROFESSORS IN IN THE Sag + Sal 
om neering 7: RIPPER, D. .Sc., M. Inst. C.E. 
rey a J. O. ARNOLD, D. 
F. E. ARMSTRONG. Ge Be., A.M. Inst.C.E. 
plied Chernisty L. T. O'8H M.Sc. 
ih —— ics .. A. B. LEARY, M. 
W. M. HICKS, Se. D., F.R.S. 
Chamniatey W. P. WYNNE, D.Sc., F.R.S. 
Geology .. W. G. FEARN IDES, M.A. 


Glass Technology W. ¥. 8. : TURNER, D.Sc. (Lecturer-in- 
Charge). 


Pn Comme in and fropare and in Metall extend over 
pire commeetee ely for the 

Buchelde of gincet ring (B 'B.Eng.) or the of Bachelor of 
ithe DEPART ths ‘Universi of Sheffield. 

oo F ENGI EERING includes Civil, 

cctrteal, roan Chemical branches, and students 


‘S 
5 


specialise in one or other of these —— oo the third year of 
their course. Special three y 

Works Pupils, who come to ‘the Untvantty i from works in 
Sheffield, or from other centres, tak six months’ study at 
the University and six months’ p ice at the Works each 


e¢ DEPARTMENT OF eprint oe includes (a) 


Th 
the Metallurgy of Iron and Steel and ‘tt Metallurgy of the 
Non-Ferrous . ‘The equipment o! foeac department is on 
an exceptionally complete and 

The work of the —— ENT OF M MINING includes a 
three or four —s Di consisting of six mont 
at — Cateocnty y and tix months at a Colli 


EPARTMENT: OF ms nr CHEMISTRY deals 
specially with the subjects peers to Menernedl branches of 
Mining and of the Coal and e Industri 
The DEPARTMENT OF GLASS TECHNOLOGY provides 
(a) a Diploma Syie requiring systematic study for a period of 
three years and (b) Part-time and 8 Courses. 
,The wh ty Sih pete of all the fe are sup- 
01 








Full particulars may be obtained on app to— tical training in Laboratories, 
F. H. PRUEN, M.A., Secretary, and Foun ndrics, f ay cquiiged 3 oe of 
ee Armstrong College, Newcastle-upon-Tyne. 202 1 ee socom Be "age arranged pr ge studen dents x in tite. dosliin Sal 
(lity and Guilds Technical tho LECTURE OO ORBES OX Co. ENCE “OCTOBER 4th, 
COLLEGE, FINSBURY. The TECHNICAL LABORATORY COURSES COM- 
LEONARD-STREET, LONDON, E.C. ‘For Prompectas, giving further” yestiounes tnd Gctalls. of 





MECHANICAL +) aaneial . Prof. Marorrsox, M.Sc. 

CIVIL ENGINE . Mancetsox, M.Sc. 

ELECTRICAL ENGINEERING.” Prof. W. Eccixs, D.Sc., 

A.R.C.S., M.1.E.E. 

APPLIED CHEMISTRY .. . Prof. o + os 
.8c., F.R.S. 

The DAY COURSES are adapted to the needs of various 
students, Se wy > Bye from ees One above 
the age of 15 wh and scientific 
training ; and ) ¥ yous —_ who. t hex previously served a 

hip, desire to go through a more 


pu 
om mn ed train ny 
The next entrance examination will be held on September 


19th in the a jects of Mathematics and English, but Matricu- 
lation at any British University is accepted. The fees are 


per annum 
The Programme of the Coll m: free J 
application to the REGISTRAR of the COLLEGE 


ENGINEERING AND TECHNICAL 
OPTICS. 
Northampton cn rennnie 


St. John-street, bo 
ENGINEERING DAY “COLLEGE. 





courses, apply 
203 


University of London, 
University College. 


SESSION 1916-17. 
FACULTY OF ENGINEERING. 
THE SESSION BEGINS 
ON MONDAY, OCTOBER 2xp. 
DEGREE AND DIPLOMA COURSES. 

Students desirous of entering the Faculty of Engineeri: 
= a view to taking a full ee or Diploma Course m 
have passed the a ination or some other 
examination accepted in its stead. 

SPECIAL COURSES. 

Students who have already yea aod a partial i 
elsewhere, and who have 
enter for a course occupying less hen three years, and may 
—— a General Certificate of Engineering after not less than 
wo Sessions 


POST-GRADUATE WORK AND RESEARCH. 


W. M. GIBBONS, 
Registrar. 























Full Day Courses in the Theory and Practice of one. 
—_— , and El ical Engineering wil in Science or Engineering, or students who have 
Monda; nd October, 1916. @ Courses in Civil and ama the work equivalent to a degree, may be admitted to 
Mechanical emerns oe mee oe ue special courses of study or to preneeate’ original h. 
Aeronau' neering, an: rical Engi- 
neering include lisation in Radio-Telegraphy. ENTRANCE SCHOLARSHIP. 
ENTRANCE AMINATION on Tuesday and Wednes- A Goldsmid Entrance Scholarship, tenable in aes Faculty of 
day, 26th and 27th September, 1916. These Loarses include neering, value £90, d for 
a t XS a ee and aot ee over four ea oe ae Pond entry forms must be raids not later 


of B. 4 
sore the University of et Lond “ - oy r annum. 
CE SCHOLARS e value of 


rg fered te eens at the Entrance 
Ereseentioe th in‘September, 
TECHNICAL OPTICS. 

Full and Part-time Courses in all branches of this important 
department of Applied eh Science will be given in jially 
siuipped laboratories and lecture rooms. An AI ISON 
SCHOLARSHIP (value £30) will be offered in this | tome mnined 
at the Entrance Examination. 

Full particulars as to fees, dates, &c., and all information 
Tespecting the work fy the Institute can be obtained at the 
Institutes or “s application 

R. LINEUX WALMSLEY, D.Sc., 
Principal. 





[Jniversity of Bristol. 


~ following Prospectuses will: be forwarded free on appli 


catio 
FACULTY OF ARTS. 
(Incuopine Tuxrovoey.) 
FACULTY OF SCIENCE 
FACULTY OF MEDICINE. 


Mepicive ann Surcery. Dextat Scroery. 
EALT! 


FACULTY OF ENGINEERING 
Civ, Mecnanicat. Etecrrican, Avtomopite. 


ELEMENTARY TRAINING DEPART- 


(Men, Women.) 
TESTAMUR COURSES. 
EVENING CLASSES. 
HALLS OF RESIDENCE. 


pailendar 1s. (post, free 1s. 5d.). Matriculation Examination 
a cecan and School Certificate dxamination Papers, post free, 


ATHLETICS.—The Lpivernity Athletic Ground is twelve 
aeres in extent. Provision is made for Cricket, Football, 


pecker nd Toons, 

cys a th ican of ARTS, 
ps a ber 3rd; 
and in tone FACULTY. be ENGINEERING on Septem’ 


ber 19) 
380 JAMES RAFTER, MA 


Pusuic 





ADMISSION. 

Intending students should communicate -_ the Provost as 

soon as ble, and in any case not later than September 

oe should send a full ateaseet of their previous 
raining. 





(jreat Northern Railway Com- 
PANY (IRELAND). 
ap are prepared to receive TENDERS for the 


The 
SUPPLY o 
°PERMAN ENT bond FASTENINGS 


AST IRON CHAIRS. 
—— and forins of Tender can be obtained from the 
ersi, 
undersigned made out on forms supplied by the Company, should 
be delivered, under sealed cover, endorsed “ Tender for --—, 
to the pr eng not later than Ten a.m. on Monday, the 
4th September, 1916. 
‘The Directors do not bind themselves to accept the lowest or 


any Tender. 
T. MORRISON, pane 


Se Office, 
ae V5 


ens-street Termi 
Dublin, 16th pare 1916. 415 1 


[raughtsman (Junior) Wanted 


for —_—o Work hap nn ap General lay-out work, 
on Government 
will be engaged. 
ick, 
432 a 


buildings, © perso: 
work, or ri Se than 10 ae Bog awa 


Apply. PHEENIX CHEMICAL WOR &, Hackney 
Draughtsmen 


Two Millwri right 
bc tr * ‘ arge Engineering Firm in 


ae cee = parlioeiars ore training, experience and 
Evil be 1 ome already e *on Government 
work. will be employed. Apply to yore Boel Board 


num bin = 59 


Wanted, Assistant | Machi ine 


SHOP FOREMAN in C — 
ity work ag og 120 machines, caaiey out smal 

















Wanted, Engineer with Works 


and Duiawing-office experience for Chemical and 
General Works, mK eee plant, and general works super- 
vision.—Address, 263, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 263 a 


Wanted, for Controlled Estab- 


LISHMENT, N.W. London district, TOOL IN- 

ee used to fine limits, for checking jigs, gauges, and 

pain for right man. ‘hose engaged on 

fa etna wor! not apply.—Ap) ly your nearest Labour 
Exchange, mentioning this paper and } 


anted, for Yorkshire, Smart]: 


\ V2 MAN to TAKE CHARGE of Iron Foundry, Ea ineers’ 
Machine Tool Castings, about 15 tons weekly. ust be 
thoroughly familiar with modern methods of production and 
able to show results. Only first-class man who can give 
references where similar position has been held successfully 
need apply. No person already e on Government work 
will a eS cary sg stating ful on age, 

—_ &ec., your nearest 
“The Engineer” wut No. A2174. 


Wanted, Two Power and Plant 


ENGINEERS, day and —_ shifts, alternate weeks. 
A.C. Lap yer pr ex —— essential. Salary £4 10s. per 
week. — , givin particulars, to ENGINEER, T Thos, 
Firth oy ay, No oll ea Sheffield. 


Wanted, Works Manager, to 


TAKE CHARGE of = Sony ger Stans Works in South 
of England, employing about 60 hands. General engineering 
repairs, heating, light ng, a and Seamnale ae Must be 

ana d estimating, and 6 o/c. man. 
Permanency.— Address, stating full iculars, experience, 
and salary, 425, Engineer Office, 33, Norfolk-street, ——— Ww. 

















wages 
bour Exchange, quoting |' 


high-class engines. ust have thorough experience and good 

control of men. Permanent situation for suitableman. No 

——. already engaged on Government work will be employed. 
eo Counties. State experience, , and wages 

required. ‘d of le Jabour 
” and number 417. 


Wanted, Capable Man, with 


experience of Non-ferrous Metals, as FOUNDRY 
FOREMAN, by large firm of Engineers (West Riding of York- 
shire), producing 5 to 6 tons per week gee pote phosphor- 
bronzes and gun-metals to osition.  Energe and requirements. 
Must have held similar position. gee men with g 
organising ability only need commun: o person already 
on Government work will 5 iy md es oy by 
bo) full particulars of experience, age, and salary 
elt si our — Labour xchange, dir at “The 


pply to your nearest 
“The 








pomee 
Sacineen” an 


Ezerg rgetic Foreman Fitter Re- 


i for Pop: es 250 men engaged on 
Aircraft Oiittines o’c) job. No applicant considered 
unless —— ein tg a foreman. Good references 
poe one ly on Government work can be 
engaged. Fra, giving full particulars, to nearest Board 
of Trade Labour Wickanes, mentioning “‘ The Engineer” and 
number 394. 


Wanted, Assistant Cost Clerk 


in London, E.; — be quick and understand draw- 
ings. Wages £2. No. perso! ye on Government 
work, or residin, cape than » miles away, will be employed. 
Give full portion P722, Engineer Office, 
33, Norfolk-street, Strand, We P722 4 


W elded Tube cal Engineering 

WORKS.—WANTED, pe vein RESS CLERK, 
with works experience, capable of in: and running 
ess system, keeping accurate ta ota of position 

















W orks Manager Wanted, with 

experience in all kinds of Abrasive and Non- ferrous 
Foundry Wor ork ; must be thoroughly capable, and able to take 
entire charge. —Reply, in the first instance, giving full Wee 
lars, to 428, Engineer Office, 33, Norfolk-street, Strand, W 


old 


ENGINEER REQU 
copies of testimonials, 


7 





nee —Reffigerating 
KED for Abroad. he 174 wil 
age, if letails of 
experience, and malay quired must be ineli inclinible for Army. 
No one already e n Government work need cam, 1, 
Apply to T., Box 7 8, T. B. Browne's Advertising bie 63, 
Queen Victoria-st treet, E.C. 


Prgees Ww ante to Look After 


Sa ote or a Cond and Machinery in ~— 








. No srmshy already 
Steen egg or nating more than 10 miles away, wil 
be cnviayet. Angi. Re. DURELL and CO., 

Wharf, Mile End. 


Leading Designer-Draughtsman 
for Manchester district, with Test-floor peo seeps upon 
Horizontal Semi-Diesel Engines. No person already 

on Government work will be employed.—Write full aeckdonierd, 
and state salary, in confidence, to your nearest Board of Trade 
nm Exchange, mentioning **‘fhe Engineer” and number 


re 








Rate. Fixer.—A Firm Engaged 
Aircraft building DESIRE to eae the 
SEKVICES of a highly experienced Organiser or Rate Fixer, 
for the purpose of establishing a premium bonus scheme in the 
wood working and ene shops. Applicants should state 
salary required, possible date of commencement, — al 
ence. No one already a Government work can be e 
Apply, giving full particulars, to nearest Board "Or e 
Labo “yd Exchange, mentioning “The Engineer” and 
number 


Rete. Fixers.—Wanted Imme- 
DIATELY, by large Engineering Noms a seen em- 
ployed on munitions, rane experienced RATE Must 
be experts at 5; feeds, and capable a ine mode 





Full —— may be obtained on applicati to the | operations from Setkeen: Permanent situations guarant 
undersigned to suitable men; high wages and good prospects. No person 
WALTER W. BETO, M.A., D.Lit., ee on Government work will be employed.—Apply, 
retary, with full particulars of experience and capabilities, to your 
U ee... College, London nearest Board of Trade Labour Exchange, mentioning “* The 
377 (Gower-street). Engineer ” and nuinber 351. 





niversity of Manchester. 


FACULTY OF SCIENCE. 
DEPARTMENTS OF CIVIL, MECHANICAL AND 
ELECTRICAL ENGINEERING. 
Full postioness of the Courses will be forwarded on applica- 
EGISTRAR. 


tion to . 
The Session commences on the 5th October. 310 


uildford Education Committee. 


et i ‘3 Surrey County Council 
on Sci 


GUIL ECHNICAL 
The Ccmmamaien thing pe! ications for the APPOINTMENT 
of an ASSISTANT MASTER to Machine Drawing and 


Workshop Practice. Duties ops commence in September next. 

Commencing salary £130 per annum, rising by increments of 

£5 to £150 per annum. 
Applicants must be ‘nel 
Forms of application, w ich 


ble for military service. 
will be forwarded on receipt of 
ust be returned to the under- 
signed ‘not later than 3lst Aragust 1 vail 
SHIRLEY, 


Acting Secretary. 





Technical Institute, 
Park-street, 
Guildford. 396 


Oxy -Acetylene Welding for War 


f THE: SBRITISH ACETYLENE ond 


The cil oF 
WELDING » feng we ole of take wee earre easure in anno meas oe 
tate D ART. 





to ers _ = 
ply to 


SECRETARY, 
The British saos and Welding ee 





103 and 104, Cheapside, London, E.C. 


W anted, by Midland Engi- 


NEERING wide oe under Government mS 
DRAUGHTSMAN used to general Mechanical Engineering. 
No one already en; on SGoveriitiont work need apply. — 
Apply to your nearest Board of Trade Labour Exchange, 
mentioning “ The Engineer” and number 329. 


anted, Immediately, for Manu- 

facturing ae London district, capable DRAUGHTS 

no gs (ineligible with experience in general Factory Layouts 

and Pipe Permanent position to suitable man. 
State age, experience, salary required, and when at liberty.— 

Address, 386, Engineer Office, 33, NorfolF-street, sant. 3 W.C. 








[raughtsman Wanted Imme- 


DIA'TKLY for large Works near Woolwich. No applica- 
tion considered from those already on Government work or 
residing outside the 10 miles radius. Must be ineligible for 
military service.—State experience and salary required to your 
nearest Board of Trade Labour Exchange, Speuticniitie “The 
Engineer” and number 


Draughtsman Wauted in London, 


with good all-round experience. No one employed oa 
Government chet will be engaged.—Apply, stating age, on 
rience, salary required, &c., to your nearest Board of Trade 
——_ Exchange, mentioning “The Engineer” “ num- 


Praughtsman Wanted, Well up 


in his work and fully 
Internal Combustion Engine Seneneon. “Discharged rt 
or Naval man would have preference. No person already 
m Government work, or residing more than 10 miles 














engaged o 
, will be employed. —Apply, with full particulars, G. W. K., 
Ltd, Ma‘denhead, 416 a 





efficient pr 
of works 0. “ried a answering 's’ inquiries r 
deliveries. be ineligibte for the Army. No person 
already en, oa on Government work will be employed. Bir- 
istrict. State age, experience, and salary uired. 
—Apply to your nearest rd of e Labour Exchange, 
“The "and ember. 








ost Clerk.—A Firm ‘Engaged 
in a manufacture of Aircraft ee go par, 

hands, D RES to EMPLOY the Services of a CHIE F COST 
CLERK, _ having had a wide experience in modern costing 
schemes in engineering works shops. Applicants must state 
qualifications, experience, sal uired, and ible date 
of & can ie No one seedy on ech cog ee 
be en —Apply, giving full particulars, to nearest ATC 
of Sa ter Labo ee change, mentioning “The Engineer” and 


num 
ussia. — Representative Re- 
QUIRED to travel in Russia with a view to investi- 
gating the possibilities of trade in Brass and Copper Tubes, 





ust have a good knowledge of the Russian language. 

Some oe lg a an and Locomotive Mechanical 

Often 33. ie mi gomnine —Address, 319, = 
orfo! AA, Strand, W 319 © 





Wanted, Tool Turners, Tool 


Makers, and Gauge Makers for Government Controlled 
works, London district. ros} and permanept 
position to suitable men. Those engaged on Government work 
need not apply. .—Apply your nearest Labour Exchange, 
mentioning this paper and No. A2208. 


itter Wanted for Teather 
Dressers in coor Py ap good knowl 


of Electric 
Motors, &c. Good w: d to — man.—Address, 407, 
Engineer Office. W.c 407 A 


Norfolk -street, Strand. 
A. M.I. Mech. E. Requires at 


Once permanent POSITION in Engineers’ Office or 
Works. Experience at home and abroad. 








Ineli ible. —Address, 
P714, Engineer Office, 33, Norfolk-street, Strand, W.C. P714 8 


(vil and Mechanical Engineer, 


French a (21), holding = Dintome of the National 
Mechanical School at Geneva, and Nationa] Technical School 
at Berthoud, desires SITUATION as CONSTRUCTOR and 

CALCULATOR. _ First-class _ references. —— ALEX. 
DISERENS, 35, Werter-road, Putney, S.W P716 


ivil Engineer, Experienced in 

Pioneer Railway Construction (Colonial), OPEN to 

APPOINTMENT (age 48).—Address, P684, Engineer Office, 
33, Norfolk-streeet, Strand, W.C. P684 & 


(‘ivil Engineering (I.C.S. Stu- 


dent). Young MAN (23) - EMPLOY MENT with 
Civil Engineer or Surv eyor or Public Works Contractors ; keen, 
energetic ; 5 years’ engineering experience ; good draughtsman. 
aphddress, P717, Engineer Otfice, 33, N: orfolk-street, pain. 
W.C K 


[portant General Engineering 

BUSINESS for SALE by private treaty. Assets £40,000. 
Large amount of ordersin hand. Several specialities. Situated 
in Midlands, and to very ~— terms.— 

















sold 
Apply to WHEATLEY Y KIRK, “PRICE : and CO., 4, Watling- 
street, London, E C. 356 
PARTNERS 
DIRECTORS 


BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, oa, E.C. 
Albert-square, Manch 


ester. 
26, Collingwood-street, Neweastle-on-Tyne. Sp 3005 
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Paass Il, I11., LX XII, 
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(Consulting Engineer Open to 
ENGAGEMnsT, temporary, occasional, of permanent. 
Good desigoer, orpee in fuel economy, evaporation, grinding, 
crushing, pressing, hydraulic, and general machinery and con- 
structional work, desgning new works, alterations and ex- 
tensions. First-class experience in manufacturing industries.— 
Address, P725, Engineer Office, 33, Norfolk-street, Strand, W. es 





(Fovernment Contractors. —Givil 
ENGINEER (married and ag 14 years’ = rien 

sublic works, DESIRES APPOINTMENT S RTLY. 
Jsed to responsibility. a, te Smee 33, 

Norfolk-street, Strand, W. P719 


unitions.—Ex perienced 
UGER, A practical mechanical knowledge, 
SEEKS QPPOIN with eae firm. Dise: 
ineligible, good vetertanes. = Address, P720, Engineer Office, 
33, Norfolk-street, Strand, W.C. P72) B 


Telegr raph Engineer (35), Mar- 


D, returned from foreign a to take 
commission on outbreak of war, ~ back from active service 


medically unfit, 

Government stat astomed to erect and maintain plant 

and control men. Able to conduct Spauch Would be and — 

estimates. Speaks and writes ould be prey 
abroad or Colonies. addres aa 424, Engineer Office, 


olk-street, Strand. W.C. 
ineer (45), M.I. 


orks 
Mech. E., En, IRES POST as Works Superin- 


tendent or Chief ees large experience on modern ship- 
ref 


on 
aioe 








a 
B 





yard and steel works plant. Min. sal erences 
to principals only.—Address, P713, meer Office, 33, Norfolk- 
street, Stran rand, W.C. P713 8 








Praughtsman, 16 Years’ Experi- 
ENCE, Prepares Drawings, Traci from Rough 
Sketchnes.—Address, P712, Engineer Office, 3 > 
Strand, W.c. 


(thief Shop Foreman, Whois Free 


Sist, is porreced to TAKE up ——— as 
WORKS MANAGE Well up in speeds and feeds, rate 
fixing, used to up-to-date machinery and “methods of pro- 
duction, and experience, ano 
disciplinarian ; 46. London district or Bont h 

Address, P724, Engineer Office, 33, Norfolk-street, Strand, W.C. 








ELECTRIC GENERATORS & 
MOTORS FOR SALE. 


450-600 K.W. JENERATO) 


R ( itworth) com- 
volts D.C., 60 r.p.m., swil 


areed ve, th and acces- 
sories. 
30 K.W. MERE ATOR, com led to Willans Engine, 2400 
volts, £500. Will te if di 
300 K.W. ALTE ATOR, G.E.C., 230 volts, 50 periods, 


180 r.p.m. £600. 
250 K.W. GENERATOR, G.E.C., 500 volts, 120 r.p.m., D.C. 


Two 50-75 K.W. Cpagind GENERATORS (Armstrong- 


Whitworth), 230 volts D.C. . 
e 7 P. GENERATOR, 300 volts D.C. £100. 
ot one oe samy, D.C. £425. 
is H.P. E.C.C. MOTOR, volte D.C. 2200. 


LOCOMOTIVES & TRACTORS 
FOR SALE. 


Two 12in. Six-cow ae bp ewer a Clarke), copper 
boxes, 140 Ib. w.p. es 
12in. my cummed Manning. W: “Ward! le L 140 lb. w-p., 
wie. Po , brass tubes. 
Four-coupled Hunslet LOCO., copper box, 120 Ib. w.p. 
a 4 Four-coupled Manning-Wardle LOCO., copper box, 
120 Ib. w.p. £35). 
3tt. Gauge LOCO., by Hudswell, ow ne led, 9in. 
ie. new Gauge ae tr box and tubes, 180 2620. 
Bagnall, 6in. +7 aR 150 ib. w.p., 
new yh yy 
Two zft. Gin. _ LOCOS., by Kerr, Stuart, copper boxes, 
160 Ib. - <2 £400 each. 
2ft. Gange LOCO., by Bagnall, 1401». w.p., 8in. cylinders. 
§-Ton STEAM TRACTOR, by Wallis and Steevens, 160 Ib. 


w. 
Pron YORKSHIRE STEAM WAGON, 200 1b. w.p. £225. 
10-Ton ROAD ROLLER, by Fowler. £240. 


PUMPS FOR SALE. 


Two Gwynne Vertical COMPOUND ENGINES, coupled 


BOILERS, also pOReePLE ENGINES and BOL 
OTT and CO., Ltd, 188, Long-lang,@ 


Fer Sale or Hire, Loco. Type 
on Wheels.—G. 'ELLI aE 


ie Sale, Se Vertical War- 


THINGTON, Wesati paler Bo pn Bydreuti by 
e.—@. ELLIOTT , 188, Long-lane, oe 


Fer Sale, Theodolites, 


peavie lnsTRUM. 
RESON’S, 338, 








ae w.c. 
(opposite Gray’s Inn-road). 
For Sale, Leve 
DRAWING SECOND-HAND 


W.c. 


Hol 
(opposite Gray’s Inn-road). 2003 a 


For Sale, Two Vertical Diesel 
OIL ENGINES, 30/40 H.P., with fly-wheel and accessories, 
low price for immediate delivery.— 
Benacaey, 





eho off work ; now fixed ; 
LLIAMS and SONS, Engineers, South 
n. 


Fors Sale, Two 30 by 9 Lan- 


KE BOILERS, by Danks; tet M.S.A.U. 
Ibe Hieedias delivery.—A. UNDERWOOD, 3, 
Por Sale, 





vd 150 Ib. ; — 
treet, E. @ 





Two 382in. Vertical 


BORING and TURNING MILLS, by Spencer, table 
wate 4-hole balanced capstan head, self-acting feeds. — 
EATH 'HCOTE, Johnson-street, Salford oo — 

Ga 


Por Sale, 3-Ton Electric Gantry 


CRANE, by Appleby ; 54ft. lattice jib, 40 H.P. motor ; 





pr ert —. Also Four 3-Ton’ ELECTRIC LOCO. CRANES, 
Smith, of Rodley. Gnnetione delivery.— 
* OND: RWOoD, 3, Queen-street, E. 436 c 





a to Centrifugal Pumps, l6in. delivery, fine dit 
CENTRIFUGAL PUMPS, 5in., 6in. and 8in, outlets. Low 
rices. 


Tangye Vertical SPECLAL romr. rt. series, 14in. 
cylinders, 10in. pumps, 24in. stroke. 418 @ 


JOHN F. WAKE, DARLINGTON. 





Heed Foreman (42) of Tool 

Department or Works Superintendent is OPEN for 

ENGAGEMENT, pape in the most up-to-date machine 

tool practice and design of its ome years with leadit 

of machine tool makers in ut dilands, good th theoretical no¥- 

ledge and technical ability; isa testim: 

Government ye — a ess, 1 Bogincer Of Office, Le 

Norfolk-street. Strand. W.C. P71 s 
ween 





op epee Head Storekeeper, 
Open to Hear of Good and te 
MANENT POSITION. 


ee Engineer Cie, & 
Norfolk-sti Sortolk-strect, Strand, ” o 405 8 











ae 


¢g ——*, em 
a af varied classes of work 


affording excellen' 
—— = ee | ss =— 2000, Mginecr 


CB co S_ Norio stroct. Strand. WC___as_ 
We C.E., Inst. Mech. E., B. Se., 
and all ENGINEERING EXAMINATIONS.—Mr. G. P. 

OWLES, B.Sc., A.M. Inst.C.E., &., personally PREPARES 
AN DIDATES, either orally or by correspondence. H Hundreds 


of successes during o twelve years. can be 
oommienced at any time. Victorin-street, Westminster, 8, WwW. 
— 





anted, by Energetic Engineer, 
} connection amongst industrial firms, 
AGENCIES 3 in FRANCE for leading British Se 
Steel Works, Rolling Mitls, Machine Tools, &c.), and all artic 
relating to Metallurgy.—Address, 401, Engineer Office, 33, 
Norfolk-street, Stran a 401 » 


An Old-established Firm of 


Engineers in Westminster, with excellent offices and con- 

~ pee are PREPARED to REPRESENT Midland and 

Northern Firms in London. an 327, Engineer Office, 
33, Norfolk- street, Strand, W.C. 327 » 





for Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200 r.p.m., 200 Ib. to sq. in., with alternator field 
pat en thee 6000 volt maximam 

capable of maintaining a vacuum of 
27, in when 400,000 uae ones o8 water per minute are 
supplied, complete three-throw type alr pump, 


50 cycles, 


P. pi Mn. LP. oh 
hc. he.’ Very fine 


200 K.W. GENERATING SET, » Regine b by ‘Bellies 
and Morcom, cyls. 8in. and 14in. Siemens 
amo, compound wound, £00 8 ro volts, 380 r.p.m. 


LOCO... 9hin. la, 14in. . marae, 6 wheels coupled, 


HORIZONTAL CROSS. s-COMPOUND CORLISS 
VALVE ENGINE, 17 HLP. cyl., Sin. LP. Sk. 42in. 
ote Patent cut-off motion. Makers, 


3-Ton LOCO. STEAM CRANE, by Balmforths, 
= Lawn d long, 4ft. 8in. gauge, boiler insured 70 Ib. 


2.'Ton | ditto, by Johnsons, 4ft. 8}in. gauge, boiler 
insured 70 1b. pressure. 
SADDLE TANK LOCO., 12in. 
led, 120 Ib. w. 
SAWBEN CH, with four circular saws. 


R. H. LONGBOTHAM & CO., Ltd., 


. 
350 iw. ALTERNATOR, ‘three- 
B.T.H. Co., driven 
s by Barclay 26in. 


eel 20ft.’ diam., 


cyls., 4 wheels 





WAKEFI 
& AT MILBURN HOUSE, W: N-TYNE. 

Tel: i Maes oot 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2176 
Fer Sale, a 60ft. Throu 

Wrought tron 5 gh aS BR os 
dition, suitable for ps Aye = 
Fay nay ged to J. .a ORE R, Cork Bandon mand Be a 

y., Cor 





Fors Sale, Blowers—7in., Sin., and 
peners: & for Ait i POs —H. oe Tt it KiNG ana'Co, 
allswo' los. 





Foagineer, with £3000 Available, 
well upin oil engines, &.. REQUIRES ACTIVE 
PARTNERSHIP or DIRECTORSHIP in an_ established 

Mechanical or General Engineering Works ; Midlands or 
South preferred.—Particulars to ARNOLD and CO., 





neering Agents, 76, Cannon-street, London, E.C. No res. t, 
no commission. {We 
anted, Centrifugal Pump, «OY 
Gwynnes, 36in. delivery; belt drive; anc 


SELL 25 N.H.P. Portable STEAM ENGINE, by Sy rat 
Proctor.—Apply, E. MAXWELL, Bedford. P78 F 


\ Janted, Electric Battery-driven 


LOC OMOTIV E, suit 24in. gauge track. State nesting 
o acity, price and full pertonias— —Address, 389, Enginee 
e, 33, Norfolk-street, Strand, W.C 4 : 


W anted, Furnace (New | ot 
Second- hand) for Reducing Pte & etal 
to W. J. PERKINS. 26, 
P727 F 














bulk.—Full ee and price to 


Victoria-street, S.W 
Good Second-hand 


W anted, s 
SHUNTING LOCO., gin. to 10in. cylinders, short 


eel base, four-wheels coupled, 4ft. 84in. gauge. Full parti- 
ho —ROBERTS and WAGINNIS, Ruabon. a3 , 


anted, Pipe-making Machine, 
to make 2lin. steel pipe gin. plates, lock bar or riveted, 
—W rite, PIPES. c.o. Street's, 30, Cornhill, E C. 431 


V anted,S-cond-hand 5- touOver- 
HEAD TR AVELLING CRANE, 38ft. 3in. centres. 
3-motor type, 100 volts, preferably operated from overhead 
Price and particulars —Adaress, 390, Engineer Office, 

30 F 


$3° Norfolk: street, Strand, W.C 
to Purdie Beach 


— 
W anted 
PEBBLES for Grinding.—Apply, MASON’S —* 

















“ ” 
For Sale, a “Crossley” 22 B.H.P. 
OIL ENGINE, complete with starter and all fittings, 
as now work! oy ie! condition, and only taken 
out to put in larger. Will at liberty in four a ad 
Price, if taken from existin, 


K, 5, El shopston, Bristo » er ‘gram 
coo 5 iton- ho; nm, e! 
% Exhaust.” Bristol. ’Phone 757 


or Sale Cheap, Puiéall 
new two Ilin. x a x Win. ORIZONTAL CO 
STEAM ENGINES ar ng Gainsborough), 
Fly-wheel suitable pepe Bite Bm ong ropes. Address, 
240, Engineer Office, 3 Reeth siolk- pices, Strand, Wc. 


For_Sa Sale, age, Vertical, by 


hall.—Two COMPOUND = .* P., P., cylinders 12in. 











and 1 18in. stroke, 200 revs. ; Oin. cylinder, 14in. 
and 19471 ELLIOTT ‘and 00., ‘ita, Yea eae lane, SE 

G 

or Sale, Large Hydraulic 

PRESS, by Davi peep pe mg 

heated platens 14ft. 8in x 5ft.,feed cone apparatus. 

all as new; seen London. —A. UNDERW » $ eed 
street. E.C. e 





Fer Sale, Loco. by Barclay, 1911. 


6in crlindors x 10in. stroke, 4 w 150 Ib. 
? kona MID LINCOLNSHIRE T iHON co 





Fa Po wes 

Fer or “Sale, Loco Type Boilers, |4 

H.P., by Powler and Davey-Paxman ; 120}b. stearm.— 
UNDERWOOD. 3, Queen-street, E.C. we 


‘or Sale, One Nearly New Belt- 
DRIVEN SHELL-BANDING PRESS, Lever rine. 
Immediate despateh. Ape Ny, GEORGE COHEN, 
, 600, Commercial-r 2a. 








COMPANY, Claydon, Ipswich 
anted to Purchase, Good 


strong Double-ended PUNCHING and SHEARING 
MACHINE, with Angle-iron pea Gap about 24.n. deep; 
oa, to take angle-iron ae 
C.I. or STEEL COLUMNS, 19ft. to 20ft. high, about 8in. 
diam., and 12 ROOF PRINCIPALS, 34ft. span.—State lowest 
cash price.—Address, 258, Engineer ‘Office, , Norfolk-street, 
Strand, W.C. 258 F 


‘’ 
Wanted to Purchase, One Good 
VERTICAL MILLING MACHINE, by weli-known 
makers. Size about—Table, 26in. - 12in.; cross-feed 14in., 
fitted with automatic rotary table. Early Ghtivery essential.— 
Address, P728, Engineer Office, 33, Norfolk-street, »etrand W .C. 


y ell-boring Rods. — 


Wanted, 
WO0ft. lin. RODS in about 10ft. len, 


1 Shomer se, 
Engineer Office, 33, Norfolk-street, Strand, 391 


eep Well arta Wanted, 
SET of Treble Barrel, 6in. bore, 18in. — with 200ft. 
Suction and Delivery Pi swith ods,’ Engine Frame, and Air 
Vessel com e; capacit ons r hour.—Full parti - 
culars to J LLETT. 12, Henrietie-strect’ Stzand, W.c. 


For Hire, Pumps and Well- 


BORING TOOLS for Copteastents Deep Wells, &c., 2in. 
to 24in. diam.—R. RICHAR: and ©. “Upper Ground 
322 G 














street, London, 8.E. Telephone No. 978 H 





Fer Sale, One Sirocco Fan, by | 7 
Davidson, of Belfast, od condition ; ie. inist, 24in. a4 
24in. — Soe trig by Vertical FAN 


by barton, new condition, 1 inlet, hgh te by 
llin. “outlet. Driven b: Vertical Engine.—Further iculars 
and price from MOOR RE, 


25, High-street, Poplar, E. 
For Sale, One Belliss Engine, 
104in. x X_17iB- cylinders, with 70 K.W. single phase, 50 
cycles, 2200 val volts, alternator.—THOMAS JOHNSON, Prescott 


For Sal Sale, One Vertical Air Com- 











* Musker, ge , - —_ and —_ 

L.P. phe raid Bi Rone 
with automatic oe receive 6in. an Oy 8ft. 
Sin. dia. air main wii ection ripe. 

my 5-ton ELECTRA  TRAVELLI CRANE, 36ft. span, 
by Higg and M All the sbove in good 

working order. 

Full oaaiadians from EDWARD WOOD and CO., Ltd, 
Ocean Iron Works, Manchester. 273 @ 





M RS, from 
ENGINES, from 8 to 40 N.H.P. ; ST! 


PUMPS, MACHINE TOOLS of ‘Sone. 
terms, immediate delivery.—J. T. Wik: and SON! 
Queen ee London, E.C. Tel.: City 3838. 7f 


oe 








Pes Sale, 3-Ton Loco. Crane, by 


wah - motions by steam.—A. U a. 


GAS ENGINE FOR SALE. 


cent 500 H.P. GAS ENGINE, by Union Co., hori- 
tandem type ; in first-class condition. #9 « 


“JOHN F. WAKE, DARLINGTON. 
Hydraulic Test Pump (Second- 


HAND ) RaQUre TEED, rahi of aoext up to ao > 
“s l particulars t ie ar 8. 
BERGER 16, 16, Towpeee hill London EC. roy Fr 


Big eerie High-speed | for 


a. noe in. haw] centres, immediate Ay 0 4 


eee SCOTTER, Bouek and “Pillar DRILLS. 


dock. Tool Merchant, 12, Longbridge-road, peraingam. 


iene Tools from Stock and 


FOR + OUICE DELIVERY 
Orders subject oe a Aone of the Ministry of Munitions, 
achine Too! 














Item, 
D.1. 


D. 1, 
D. 11. 


Several centre x 4ft. gap bed HAND TRUING 
ae tre ieee exp bed 8.8.8. and Sc. LATHE, 
e cen’ » ee 
To Toft. straight bed SLIDING and 
gum cING 1 LATHE, with chuck. Stock. Second- 
13. ong isin. capac capacity Three-operation Loewe AUTO- 
15. One Muir Tenapindle DRILL, 2in. spindles. Stock. 
" so indie and Two dle 13in. Jones- 
e ae a 
— Plurality SCREWING 
One American FILE SHARPENING MACHINE. 
Stock. New. 
Several 9jin. centre x Sft. straight bed $.8.8. and Sc. 
LATHES. Two wi New. 
x 8ft. gap bed S.8.S. and Sc. 


6. oer centre 
ante mocks New. 

7. gap bed 8.8.8. and Sc. 
Oar E. “Stock. - 

31. One oe ey x by B- gap bed 8.8.8. and Sc. 

17. Several 22in, Wer TOOL GRINDERS, with wheel. 
One week. New. 

24. Several 6in. X ia Fortuna © aa HACK SAW 

MACHINES. week. 
One BENCH GRINDER and One BENCH: DRILL. 


THE JUDSON.- TAGREON CON OMT ANT, LTD., 
couminste 


Tt, 


OM ACHIN 


7239 ¢ Lo 8.W. 
Telegrams : Ozonistic, London. Telephone: V! 5089. 
onometer Furnaces.— For Sale, 

a Number of MONOMETER MELTING FURNACES 








and SWARF MELTING FURNACES, very little used. Can 
Ward End Wore, Birmingham. 32 ¢ 
New Creosoted Sleepers.—For 
a x i x x sd pace rey So aa in small or large 
umber ee —, 
os Engineer Office, &, Pertelt-aeoct, We Wie 





()ffers Invited for High-speed 

f pate-tngded TWIST DRILLS for Acme Automatics as 
per eaten 
te Left- aneniee TWIST ar as 7 


4 11/iéin. 6 27/32in. 
ar Petin. 23,/32in. 2 7fin. 
30 16/32in. 3 -7H#in. ll in. 
= i. = 747in. 6 1-1fin. 


iin 
pore 2, is Taaineer Onoet 33, Norfolk-street, Strand, Ww. Cc. 


-| Pulley. ys for Sale.—All Sizes in 


SECUND-HAND PULLEYS ; Foagy ~~ despatch.— 
“Coborn Step. London. GEORGE COHEN 
SONS, and CO., 600, Commercial- rad ig Lipase. 262 ¢ 


Several Craigleith Grindstones, 


a an x og complete in iron troughs with hoods 
and pulle RAPHAEL'S LiD., Hatton- 
garden, E. 323 a 


K. W. Willans-Parsons 


TURBO ALTERNATOR SET, 440 volts. 250 A.P. 
GAS ro in! by Crossley Brothers, Lim Limited. Every ean 
tion of at our works, and for immediate de 
—HAR y iH” GARDAM and CO., Limited, Staines. 


FOR SALE, 


TWO 40-ton CRANES 


(Steam Titan). By Srornmrr & Prrt, Lid., Bath. 
Capacity, 40 tons at 50ft, radius and 14 tons at 
100ft. radius. Gauge, Wheel Base, 24ft. 
Erected and in Excellent Condition—Apply, 8. 
PEARSON & SON, Ltd., of 10, Victoria-street, 














bed oprietors of the Bead 


- be improvements in and 
a CONTROLLING. ine Ane 
ial areas FLUID to OWE, ENGINES,” are DESiROUS 
NG — ay ay of LICENSE 


, een able 
EXP’ NG the and enearing its fan dupe", °t 
b pment 
and aa ng this _ a dntlige palk communications 


HASELTINE, LAKE AND CO,, 
Chartered Patent Agents, 321 y 
28, Southampton-buildings, Chancery-lane, London, W.C. 





ie sect pectazey of British Patent 


ugust pt. 1909, relating to “ In. 
ce ES is Fatous of 
~~ Des od 0! fENTiER| ING 





Fito 0 ARRAN Se 
ra XPLOITING ee 
patent ae thae canning’ t ite p 1 working in Great Britain, 
Allinquiries to be 


Messrs. HERON, mau AND DEHN 
Broad ; 


Sancti ctuary Chambe 
bvbecoaae “i ig Londco, 


[he Proprietor of British Patents 





dated August 10th, 1912, 20,891/12, ¢ 
September 13th, ime and 2495/12, dated October sr ints 
“Improvements in BOILER FLUE CLEANING 
APPARATUS. BOILER CLEANING APPARATUS, and 
ILER TUBE CLEANER SY 8 repectively,” ig 
ESTROUS of ENTERING into ARRANGEMENTS by way 





of a LICENCE or otherwise on reasonable terms for the 
Lad we of ta Great Be the above Patent and ensuring its prac- 
~——— n Great Britain. bw invention has oven to 

a great in the United States. Over 65, ft. of 
tubing wre “ona f for automobiles alone.—All inquiries to be 
addressed to HERON, ROGERS and DEHN, Broad Sanctuary 
Chambers, Westminster, London, 8.W. 


[he- Pro oprietor of British Patents 
pen “Im rome method of and me: ane for 
AUTOMATICAL = REG TING MACHI INES f 

28 bso/10: fe Sieborea t for AUTOM 

/ a ™ mt for ATIC ALI 

ikou ULATING PMACHINES. for i ome wt Linen, Pa; uy 
Fabrics, and other mate: NTRODUCE pi 
INVENTIONS to the ie fF eene EL and others with 
a view to the inyentions being worked commercially under 
LICENSE or otherwise.—All communications to be addressed 
to Messrs. JENSEN and SON, 77, Chancery-lane, London, W.c. 
373 Su 


49 a 








PATENTS AND DESIGNS ACT, 1907 1914. 
GOVERNOR PATENT FOR SALE. 
Proprietor of British 


he 
Ts Letters Patent No. 10,716 of 1913, who must now 


military duties, is prepared to SELL the 
PATEN Le i beatae San ** Improved er 
of Water rbines.” 
ln ap mm establinned as a practical and lB 


success, and shows large profits. The enormous deve. 
lopments of water power for hydro-electric, mechanical, 
chemical, and alumi- 
nium plants makes this 
patent very valuable. 
A complete machine 
can beseen at the South 
Kensington Museum, 















Machinery Section, 
Room No. 4 (Show 
Case No. 499). 


Large scale drawings 
can be seen by 
mission at any of the 
following Engineering 
Ueoned hi London, 

Liverpoo anchester, 
Birmin, ham, Bristol, 
Leeds, Sheffield, Edin- 
burgh. Also at the 
Snes seg Poly- 
technic, Battersea Poly- 
technic, Northampton 
Polytechnic, Hackney 
Institute, &c. 





Hudders- 


at Aberdeen, Dover, Bath, Hull, 
field, Sunderland, Portsmouth, West Hartlepool, Belfast, 


Colleges 


Also at Port Arthur; Melbourne ; Auckland, N.Z. 
Alberta, Canada ; Sibpur, India ; Giza, Egyvt, &. 

A description of the invention appeared i in the “ Pro- 
ee of the Instit of ‘al Engineers, 

» 1913. 

AVatertioet has been established many years, and has 
supplied Governors to one Colonial Government, engi- 
neering and mining companies, and private users with 
entire satisfaction. As Patent has eleven years still 
to run, it should interest capitalists, as well as engineers 
and manufacturers, 

Offers are requested for 


right. - 
Particulars will be furnished to principals or solicitors 
by deen wt, 
+) 30€3, Engineer Office, 33, Norfolk-street, 


cmd Tc ae 
W. G. BAGNALL, L° 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


hing from 3 to 50 tons, for a: 
of Highest class Workmanship and I Materials, 


Makers oF 


Tipping Trucks, Sugar Cane Wagon , Turntables 
. Switches, &c. er 
Spl 





t Aiat 





purchase out- 





See Illustrated Advt. in alternate issues, 


STOCK BOILERS. 


Two 30ft. by 7ft. 6in. by 100 w. “p. 
Seventy other sizes and pressures. 


JOHN THOMPSON 37° 
DRAWING INSTRUMENTS 
and MATERIALS. 


Engineers’ Photo Papers, Tracing Sethe, 
Surveying Instruments, Tracing Papers 


“ ARCOGRAPH” PHOTO COPIES. 
J. HALDEN & CO., LTD. 

















Westminster, 8.W. 386 G Albert auare, | 15 &17, Broadway, og 
PATTERN S. = 
GEO. WAILES 2 and CO, HULBURD ENGINEERING CO. 
Limited, 


prepared to MAKE CLARGES of PATTERNS 
plait of cored work, to “a A 





Work can be carried out under customers’ super- 
vision. Inquiries solicited. rer pera 
MORTISE. GEAR WHEELS, all Sizes. Spl 315 


St Benet Chambers, Fenchureh aire E°- 





For displayed advt. see last and next issues. 
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100 BRAKE HORSE-POWER padbep-( 


BROWETT, LINDLEY AND (4. 1) PA 





Sectional Elevation 
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SPEED SIGHTING AND WIND DEFLECTION 
IN ARTILLERY. 
By Sir GEORGE GREENHILL. 

THE simplest speed sight is the pair of eyes we 
carry in the head. In crossing a street between the 
crowded traffic we do not look where we are going, 
but keep an eye on the vehicle coming down on us, 
and walk in a direction different to the line of sight 
to avoid being run down. In an extreme case these 
directions may differ by as much as a right angle, 
when the traffic is thick and fast and the walking 
pace is slow. So also in threading a line of pedestrians 
on the pavement or breaking the line of battle at sea. 








The theory is shown in Fig. 1, where the man starts 
from A to cross to the other side B C of the road, be- 
tween the rear P P’ of one carriage and Q Q’, the front 
of the next following, his path relative to the traffic 
being along AP QC. But over the road his path 
must be A B, where AB is to BC as his speed of 
walking U is to the speed V of the traffic, and walking 
in the direction AB his eyes are directed along 
APQC, the diagonal line between the carriages. 

Lay off Cb to represent to scale the velocity V, 
and ba of length to represent U ; the circle centre b 
and radius 6 a will cut C A in a, or a’, such that ba, 
or ba’, will give the direction to walk across the road. 

The least possible value of U to cross the road 
without being run down is given by b d at right angles 
to AC, and then the man in walking along A D must 
look all the time at right angles along AC. The 
same construction will hold for the path of a boat 
rowed across a stream of the same velocity V reversed, 
in passing between two vessels at anchor, with the 
interval P P’ QQ’. 

But in gunnery the object is to bring target and 
shot into collision, the gun being fired when the 
sights bear on the target. It is simpler, then, in 
drawing a diagram to start with the shot on the 
target, and to consider their previous history in the 
reverse order of time, carrying the shot back down the 
muzzle of the gun, placed so as to receive it. So, too, 
the course of time can be shown reversed by running 
the kinematograph backwards. 

There are three distinct cases to consider of the 
relative motion of the target and gun platform :— 

(1) Platform fixed and target in motion, as in anti- 
aircraft fire. 

(2) Target fixed and platform in motion, as in 
the return fire of the airman, or his bomb dropping, 
or in naval practice steaming round a target afloat. 

(3) Platform and target both in motion ; important 
in a duel between two flying machines up in the air 
or the discharge of a torpedo. This is the point of 
view of the manceuvre of the steamer to dodge the 
torpedo discharged by a submarine. 





\o 
Fig. 2 


(1) Platform Fixed, Target Moving.—Starting with 
the shot in contact with the target at T in Fig. 2, 
the line T G to the gun G must be in the prolongation 
of its axis. While the shot was proceeding from the 
gun G to the target T the moving target was advancing 
in some line O T, and O being its position when the 
gun was fired, the sights should be aligned on O. 
If the time of flight is ¢ seconds, and if vf/s is the 
average velocity of the shot over the range C T, while 
the velocity of the target is vu f/s,C T = vt,OT = ut, 
FT 8 
of. = 

In Fig. 2, F and B are the pivots of the fore sight 
and back sight, shown as placed generally to one side 
of the gun. Move the back sight on the leaf B b to b, 
with b, F, O in one straight line, and B 6b set parallel 
to OT; then if the gun is fired when the target 
crosses the line of sight b F,the shot and target will 
arrive simultaneously at T and a hit will be made, with 

BO ee O 
BF ~ Gt o 

To make the geometry of the figure exact we have 
taken the time of flight ¢ for the average velocity v 
as reckoned from the instant the shot is passing C, 
where the line of sight b F crosses GC, the axis of 
the gun. But any delay, such as that due to a slight 
hang fire, or to the time occupied by the shot in 
getting up velocity in the bore, can be allowed for 
by supposing the shot to start with full average 





velocity v at some point D farther back. Meanwhile 
the target would have advanced the additional 
distance Tt = Dd, and the shot would strike this 
distance behind the point aimed at. But the practical 
gunner will perceive that this distance D d would not 
amount to a few inches, less than the diameter of the 
shot, and being a constant distance, and not a cumu- 
lative deviation increasing with the range, it may 
be ignored in practice. 

Here the deviation for speed of the target is laid off 
on the back sight Bb in the same direction as O T, 
the movement of the target, with less risk of error. 

Because the deviation might also be given by F f of 
the foresight F, but laid off in the opposite direction of 
the movement of the target, in Fig. 3, with F f equal 
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and parallel to Bb. Here the gun is fired when the 
target crosses the line of sight at O', and the target 
and shot arrive simultaneously at T, with C’ considered 
as the starting point. But if D is taken as the 
starting point, the target will have advanced an 
additional distance Tt’ = Dd’ when the _ shot 
arrives at T. This also may be ignored in practice, as 
a small constant error of inches, and net cumulative. 
Any delay or hang-fire causes the shot to strike the 
target behind the point aimed at. So, too, returning 
to the question of crossing the road between the 
crowded traffic, any delay in starting caused by the 
slow side traffic, and then making a bolt across, is 
likely to lead to disaster. 

An airship will cover its length in about five seconds, 
the time of flight over 2000 yards range of an anti- 
aircraft gun, so that if travelling across the line of 
sight and aim is taken at the head, the shot will miss 
the tail. But with deflection given for the change of 
position in the time of flight, a direct hit is more 
likely to be made. This change of direction would 
amount at 2000 yards to about 1 in 12, or 5 deg., a 
displacement B b of lin. to a foot of the radius bar 
B F, to be made on the deflection leaf. 
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Fig. 4 


(2) Target Fixed and Platform Moving.—Here the 
speed correction is made in Fig. 4 by a deflection 
of the front sight in the same direction as the move- 
ment of the platform, through a distance F f parallel 
to the velocity U of the platform over the ground or 
water, such that 

Ff 


FB 5 a 

where V denotes the muzzle velocity of the shot. If 
the gun is fired when the line of sight Bf is on the 
point /’ of the target, and if Ais the point in the bore 
from which the shot may be supposed to start with 
full muzzle velocity V, then the combination of the 
V with the velocity U of the platform will cause the 
shot in issuing from the muzzle to take up a direction 
over the ground or water parallel to Bf, the actual 
path being the parallel line AT. The effect of any 
delay or hang-fire is to cause the shot to strike at ¢ 
a slight distance T¢ ahead of T, and this distance 
does not increase with the range, and is small enough 
to be ignored in artillery practice. Assuming the 
acceleration of the shot up the bore uniform, the 
average velocity in the bore is half the muzzle velocity 
and this places A down the bore a distance from the 
muzzle double the distance of the base of the shot 
from the muzzle when the gun is loaded. 

The same deflection can be given on the back sight 
by a displacement B 6 in Fig. 4 equal and parallel to 
F f, but laid off in the direction opposite to the motion 
of the platform. This is the method with naval sights, 
where the foresight F has no deflection leaf. Hence 
the words, ‘‘ Move the H aft” cut on the speed sight 
of naval guns, the H representing from its shape the 
sliding sight on the top of the leaf in Fig. 5. 

But if it is desirable as diminishing confusion to 
make each deflection in the same direction as the 
motion it is intended to correct, then the back sight 
should be moved B 6 to allow for the movement of 
the target, and the fore sight moved F f to correct for 
movement of the platform or ship. These corrections 
can be made in.a telescopic sight by a movement of 
the lenses or cross wires. The optical details are 
readily re-invented and need not be given here. 
The requisite deflection can then be measured by the 
deviation of the line of sight during the time of flight. 

In naval sights the deflection leaf is graduated for 
speed in knots, and taking a knot as a speed of 100ft. 





é 
. o . . . ° 
a minute, or 5 feet/second, implying a nautical mile 


as 1000 fathom of 6ft., the graduation b 6’ for one 
knot of the ship must be such that 
5 


MS -"S 
BF Vv 
Thus, if V = 2000 feet/second and B F = 6ft., 
5 
3 ay 
or 72in., then 6b! = = 0.06in., and the 


2000 
scale is graduated uniformly by an interval 0. 3in. 
for every 5 knots of speed of the ship. 

Similarly, for the graduation of the sight for speed 
of target, where V must be replaced by v, the aver- 
age velocity over the range, suitable for one range 
only, and not interchangeable with the speed sight 
for platform. 
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Fig. 5 


But it is possible to combine both scales of deflection 
on one leaf by splaying out the lines of graduation, 
as shown in Fig. 5. The scale F f is placed below the 
seale B 6 and parallel to it, with F B vertical, and if 
corresponding graduations for the same speed are 
joined up, the lines are straight, or nearly so, for the 
different range. The suggestion was condemned as 
too complicated for practical use, but a young gun- 
ner enthusiast need not be deterred, as a trial could 
easily be made with a piece of cardboard gummed on 
the deflection leaf of the back sight, and it may turn 
out useful in aerial warfare. When both deflections 
are given as here on the same leaf it is tacitly assumed 
that platform and target are moving in parallel lines, 
and also that the leaf is placed parallel to this direc- 
tion, as in Figs. 2, 3, 4, as in the air, with the two 
machines flying round each other. Here the relative 
speed may reach as much as one-tenth the bullet 
velocity, requiring speed deflection up to 6 deg. and 
correspondingly large displacement on the deflection 
leaf. This is a case of :— 

(3) Target and Platform both in Motion.—Artillerists 
were formerly of the opinion that the speed sights of 
a gun caused more trouble and confusion than they 
were worth. But the airman finds them essential, 
and there can be no doubt of the necessity of speed 





Fig. 6 


sights on the torpedo carriage, as there the velocity 
of the torpedo through the water is not very different 
from the speed of the platform and target; in this 
case the attacking torpedo boat and the vessel aimed 
at. The cost at least of a torpedo shot should not 
be thrown away for want of application of scientific 
principles. 

Deflection scales Bb and Ff must here be made 
about the same length as the radius arm B F, and the 
necessity of pivoting the leaves Bb and Ff about 
B and F will be seen from the following theory, to 
illustrate and explain the use of speed sights in the 
most general case, as applied to a torpedo carriage 
mounted on a torpedo boat, attacking a vessel itself 
in movement, as in Fig. 6. 

The same principles apply to the duel between two 
airmen circling round each other. Both sights must 
be used here for deflection. 

The leaf F f of the front sight F is placed parallel 
to the keel of the torpedo boat and deflection F / is 
given in the same direction as the movement of the 
boat, such that 

Ff _ Velocity of torpedo boat through the water 

FB Velocity of discharge of the torpedo 
and then the torpedo will be projected through the 
water in the direction Bf T, and the torpedo, repre- 
sented by B, will strike the ship at T, which at the 
moment of discharge was behind at O, such that 
spo ee Velocity of ship 


ft in Average velocity of torpedo through the water 

In order that the sights should be aligned on O at 
the instant of discharge the leaf B 6 must be placed 
parallel to O T, and the deflection B 6 must be given 
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again in the same direction as the ship’s movement, 
such that 

Bb TO 

Bf rf 

Provided the speed of the torpedo keeps up un- 
checked through the water, the average and initial 
velocity are the same :— 

a Velocity of torpedo through the water ; 
FB Velocity of discharge from the torpedo tube 
and this makes 

Bt Velocity of ship 

KB Velocity of discharge’ 

Tf these deflections are laid off properly on the 
speed sights, and 6 f is pointing at O at the moment. 
the point B of the torpedo may be supposed to be start- 
ing, it will strike at T, to which O on the ship has ad 
vaneed. Any delay in firing or change of the position 
of the point P of the torpedo relative to B will make a 
slight constant error, the same at all ranges, and small 
enough to make no difference in the damage done by 
a hit. But any error in putting on the speed sight 
allowance gives rise to a cumulative error, growing 
with the range, and the chance of throwing away a 
torpedo is increased. 


The movement of the elongated Whitehead torpedo 
through the surrounding water requires to be ana- 
lysed, as it is complicated by the broadside component 
of the velocity of projection into the water, given by 
the discharge from a tube mounted on a moving 
platform ; in this case the deck of the torpedo boat. 
If this broadside component is excessive it may 
happen the torpedo will lose its stability of forward 
axial movement and advance in a sidelong manner 
without directive influence. 

But with sufficient gyrostatic domination in the 
interior, similar to that imparted to the elongated 
shot in the air by the spin of the rifling, the torpedo 
in the water, like the shot in the air, will perform 
gyrations round the direction of projection, and at 
the same time the centre of gravity will describe a 
sinuous helical path about an axis in the same direc- 
tion of the resultant momentum, especially if assisted 
by automatic secret devices in the interior. 

These gyrations and sinuosities will be damped by 
the friction of the medium, water or air, so that with 
sufficient automatic and gyrostatic interior control or 
spin the torpedo and elongated shot will tend to 
steady down, like a sleeping top, to an axial move- 
ment in the direction of the resultant impulse of 
projection. 

It is assumed, then, that after a moderate advance 
the torpedo will be moving axially or nearly so in the 
line G G’, and a hit will be made by the point P at 
G’ in Fig. 6, on G G’ parallel to B T. 

These preliminaries are required in the discussion of 

Wind Deflection.—The motion of an elongated shot 
or bullet fired through a sidelong wind is compared 
with a Whitehead torpedo discharged from the deck 
with a-broadside component through the water. 
Begin, with Didion, by considering a round shot 
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Fig. 7 





fired from an old smooth-bore gun into a wind, as in 
Fig. 7, taken from a midizval illuminated manu- 
seript ; but a figure from our illustrated papers of a 
modern trench mortar would serve equally well, firing 
a spherical bomb. 

As soon as discharged the only wind felt by the shot 
is of its own making through theair. A bird or airman 
feels a wind of his motion through the air, irrespective 
of any motion the air may have as wind over the 
ground or-sea. So, too, a boat in a tide or a torpedo 
in a current. 

Fire the round shot in still air (or water) from the 
gun G in the direction G V, with velocity to carry it 
in ¢ seconds to V in Fig. 7, the velocity being uniform 
in the absence of retardation of air resistance. 

In a wind making an air particle drift from W to V in 
t seconds, the displacement of the shot through the 
airis GW. But air offers resistance, and this acts 
on a round shot in the direction W G, the opposite 
of the motion through the air. The displacement of 
the shot of the air in ¢ seconds will then be G 8S, some 
fraction of GW. The air drift in the same time will 
be S T, equal and parallel to W V, so that over the 
ground the shot will be found at T instead of V, and 
the path of the shot will be GS through the air, but 
the dotted line GT over the ground, and not the 
straight line G R V, unless in the absence of wind and 
air resistance. 

The wind blowing at W feet/second, the deflection 
R T at a range G R of s feet will be given by :— 


SR 
RT=sT-srR=sT(i_- * 
('~ wy) 
awelr- 7) cwefs— 
GV Vit 
=W (: 


y) =We-™), 





where T is the time of flight over the range s feet with 
undiminished velocity V; then the wind deflection 
is the air drift in the time ¢ -- 'T, which may be called 
the lag or air delay over the range. 

So far a round shot has been considered, and this 
experiences the same resistance whichever way it is 
projected in the air. But Captain Younghusband, 
R.N., showed that Didion’s theory of wind deflection 
for a round shot was equally applicable to the elon- 
gated bullet and shell, as soon as the gyrations have 
been damped out, due to the elongated shot being 
shot into the air slightly broadside to the wind, and 
when axial motion has resulted through the air, or 
through water of the torpedo. Noside pressure is re- 
quired to account for wind deflection, asif by patting 
the cheek on the head of the shell. No such side wind 
is felt by theairman. The wind deflection is, then, the 
same as the error due to giving deflection for a moving 
target the same as for a moving platform, based on 
the muzzle velocity instead of the average velocity 
over the range. The sight described in Fig. 5 can 
be used for wind deflection by moving the H up the 
wind on the seale F f of the range, and then moving H 
down the wind on the scale B 6b of zero range, for the 
graduations of the same scale, for speed of the wind. 
The outstanding deflection is up the wind, and gives 
the wind deflection. The same deflection would be 
required when two airmen were engaged, flying in 
the same direction in a pursuit, the deflection being 
the same as for the wind they are making for the 
airmen through the air. Lag or delay ¢ —— T is prac- 
tically as the inverse of the ballistic coefficient, 
measured by the weight of the shot in pounds, 
divided by the square of the calibre in inches, and 
this explains why wind deflection is so slight in 
artillery, while all-important in rifle shooting. 

Calculating by the aid of the Ballistic Tables for a 
range of 2000 yards, a muzzle velocity V of 2000 f/s, 
and a cross wind W of 50 f/s, the results are exhi 
bited in the following table of comparison : 


Sin. anti 


Bullet. aireraft, tin. in. | 
t os 3.0 1.876 1.616 1.563 | Seeonds. 
¢-—-T Pa 2.5 0.376 0.116 0.063 
W (¢ — T) 75 18 6 3 | Feet. 
(25) (6) (2) 


(1) Yards 








POWER REQUIRED IN ROLLING METALS. 
By C. E. DAVIES. 

Tue following notes are the result of an attempt 
to analyse the action of a rolling mill operating on 
ductile metals in a cold state and to outline a theory 
governing the consumption of power in the rolling 
process. 

Owing to the complete absence of any experi- 
mental data, not only of reliable records of the power 
consumed by rolling mills, but also of tests on the 
compressive strength and flow of metals under pres- 
sure, there can be no claim that the formule deduced 
entirely fill the need for a quantitative guide in actual 
practice ; but they may serve to indicate the direc- 
tions in which experimental inquiry is required, 
and to show broadly the main factors controlling 
the demand for power in a rolling mill. 

In cases where some records are available and the 
physical properties of the metal rolled are known, 
the theory described should help to obtain a very 
close approximation for the power absorbed under 
any similar conditions. One important fact is 
clearly shown, namely, that a very large proportion 
of the total power supplied is necessarily wasted in 
friction ; and also the directions in which economy 
may be obtained will suggest themselves. 

The writer had the opportunity some years ago 
of carrying out some experiments in rolling metals, 
but owing to the many practical difficulties in the 
way of obtaining consistent results, and also to the 
lack of any theoretical basis to work upon, the figures 
obtained did not prove very useful; but as far as 
can be judged, with suitable constants, the results 
calculated by the use of the formule given agree 
very closely with such records of actual practice as 
are available. It is also hoped that in the future 
some experiments will be made, which will further 
elucidate this matter. 

For the present this theoretical investigation is 
confined to the consideration of cold rolling; for 
although the same principles apply equally well to 
hot or cold work, the introduction of the temperature 
factor in the former case, renders any practical 
application of any theory a very complicated matter. 

The cold rolling of metals is a process of wide utility, 
and is particularly applied to such metals and alloys 
as steel, copper, brass, nickel, silver, aluminium, &c. 
In all cases the purpose is the same, namely, the 
reduction in area of the section rolled; at the same 
time the tenacity of the material is increased and a 
planished surface produced. .(Sometimes only a 
change of shape is desired, but rarely without, also, 
some reduction of section.) 

An ingot of metal L inches long, B inches wide, 
and ¢, inches thick is reduced by rolling to a lesser 
thickness ¢,, and as with the majority of metals the 
density is not materially altered by the process, the 
bulk is practically constant. Therefore 


L,x By x=L, x By xX te 





Usually, the breadth B, by which is meant the dimen- 
sion parallel to the axes of the rolls, is not increased 


‘to any great extent by rolling, especially in cases 


2 

where the ratio . is large. We may assume for the 
moment that no alteration is effected in the breadth 
of the section, and therefore any reduction in the thick - 
ness will result in a proportionate increase in the length 
of the bar of metal under operation. (There is in all 
cases some increase in width, but it is only a small 
amount proportionally, and may legitimately be 
ignored. ) 

A rolling mill may be considered to be a continuous 
press, and the work done by the rolls in actually 
reducing the thickness of the metal will be seen to 
be the same as it would be if done by direct. pressure 
under a press where a vertical load is applied, 
sufficient to overcome the resistance of the metal 
to displacement, distributed over the whole area of 
the piece, and exerted. through a distance equal to 
the amount of reduction effected. This vertical 
load in pounds, divided by the area in square inches 
under pressure, is the resistance of the metal to 
crushing up to the point where the metal begins to 
** flow,”” in pounds per square inch, and may be repre- 
sented by the symbol Fe. Then the work done 


Fe L Bo * foot-pounds. 
12 


Of course, it is understood that a uniformly dis- 
tributed load such as would be obtained in a press 
would cause the metal to flow equally in all directions 
at right angles to the line of the applied pressure, 
and not, as in a rolling mill, mainly in one direction 
only. It will not, however, affect the reasoning if 
it is assumed that the flow takes place in the direction 
of length L.—as between rolls. It will also be seen 
later that the load per square inch necessary to 
produce flow, varies with the relative amount of 
compression effected, and must here be considered 
as the average between the minimum and maximum 
pressures at the beginning and end of the compression 
respectively. 

Now, in considering the equation given above for 
work done, it must be remembered that the area 
under pressure is increasing in the same proportion 
as the thickness is reduced, or, as assumed, the length 
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Fig. 1 


L increases as the thickness ¢, is reduced to any 
thickness ¢,. 
Therefore to arrive at a correct result for the work 


done, the average length should be taken; viz., 


Ly x Ly or if X is the ratio a, the work done 
ahigt 2 
is Fe > (1 -+- X)B r, ‘3 r; foot-pounds . (1) 


If Lisallowed to represent the length of metal which 
is put into the rolls per minute, the above expression 
divided by 33,000 will give the horse-power required 
to drive a mill for the actual displacement of the 
metal, and will be correct in so far as the value of 
Fe can be relied on for any given material and re- 
duction. 

Actually, as in all machines, a certain amount of 
the energy supplied is wasted in friction, and in a 
rolling mill it will be found that a very large propor- 
tion of the power is dissipated in this way. Ignoring 
the losses which occur in the driving gear, pinions, 
&ec., and taking the mill proper, in its simplest form, 
consisting only of a pair of rolls revolving in bearings 
under pressure, it is necessary to investigate the 
loss of power in roll bearing friction. This will be 
found to be a quantity, dependent, with any given 
speed and roll dimensions, on the vertical pressure 
which is necessary to effect the reduction required. 
It is important to bear in mind in this connection 
that the whole of the power supplied to a rolling mill, 
both the portion that is usefully employed in reducing 
the metal and that which is wasted in friction, is all 
converted into heat, and this heat has to be con- 
tinually dissipated, part being carried away with the 
rolled metal, part by water circulation or other 
cooling device, and the remainder in radiation from 
the surfaces of the mill frame and rolls. 

Fig. 1 shows in section metal passing between 
rolls which are reducing its thickness from 4, to 4, ; 
between B and D the metal is in contact with the roll 
surface and is there subjected to a resultant vertical 
pressure. It is clear from this figure that the area 
under direct vertical pressure at any moment is BC 
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multiplied by the width b, and that the vertical 
pressure is 
F = BC x bx Fe, 
this load F being the reaction on the roll bearings. 
This is @ most important quantity, as on it depends 
the magnitude of the frictional resistance to rotation, 
and the whole qaestion of power consumption in a 
rolling mill is governed by its value. The area under 
pressure is a matter of simple calculation, for any 
width of material and reduction in thickness. 

Referring to Fig. 1, BC V AB? — (AB — CD)? 
and let t, — tg =d the reduction in thickness or 
“pinch.” Then CD =d/2. Also AB is the radius 
of the roll barrel R. 

Therefore BC = vy R* — (R — d/2)*, which is 
, Kd — d*/4 and the area under pressure will be 


Af Ra — - x b. 


Fom this it follows that the total force resisting 
crushing, acting perpendicularly to the line B C, is 
VW Rd — d*#/4x bx Fe. (2) 

In this equation (2) Fe is the average compressive 
strength of the metal at the point where “ flow” 
commences. This force is balanced by the reaction 
at the roll bearings and is the total vertical pressure 
on these bearings. The actual direction of this 
reacting force will be along the line X A, and it is 
equal in magnitude to the sum of all the forces f f f 
resisting compression and acting normally to the arc 
of contact BD, the position of the point X being 
such that the sum of all these forces between B and X 
is equal to the sum of those between X and D. This 
force represented by the line X A may be resolved 
into two components X Y and X Z, vertical and 
horizontal repectively. It is, of course, the vertical 
component X Y which is calculated by equation (2), 
but it is actually the greater force X A which is the 
total pressure on the roll bearings. Owing, however, 
to the fact that the amount of reduction usual in 
cold rolling is small, the angle 0 is correspondingly 
small, and the difference between X A and X Y is 
not of great importance in practical calculations. 
At the same time it is useful to remember the actual 
direction of this resultant force, the horizontal com- 
poneat of which shows that there is a very consider- 
able side pressure on the rollbearings and on the top 
roll chock slide. 

It will be noted that the last term under the root 
sign, d*/4, in equation (2), is practically negligible, 
as d is always, in practice, a small fraction. It may 
therefore be ignored unless great accuracy is desired, 
and the pressure on the roll bearings taken as being 
proportional to the width of the metal rolled, and 
the square root of the product of the roll radius 
multiplied by the reduction in thickness for any given 
material. 

Now, as it has already been pointed out, this total 
vertical load on the roll bearings, as expressed by the 
equation (2), determines the frictional resistance to 
rotation of the rolls; but in order to calculate the 
horse-power absorbed in roll ‘‘ neck ’’ friction, it is 
necessary to know the value of the coefficient of fric- 
tion » for the roll bearings for any given conditions, 
and also r the radius of the roll necks. 

The friction horse-power will then be, ignoring the 
term d?/4 in equation (2), 

v¥ Rd x bx Fe x » X 2arrN 
12 x 33,000 
N = revolutions per minute. 

The above equation multiplied by 2 will give the 

total horse-power wasted in friction for the two rolls. 
Vv Rd xb x Ee Xpu~xrxN x2. . (3) 
63,024 

Referring again to equation (2) and Fig. 1, it will 
be seen that thers is another method of calculating 
the horse-power required for the useful work of re- 
ducing the thickness of the metal, besides that given 
in equation (1). 

Let F represent the total vertical force obtained 
from equation (2). Then F x BC/2, Fig. 1, is very 
approximately the moment of this force about the 
axis of the roll, and is therefore the twisting moment 
on each roll. 


for each roll. 


Now, BC/2 = ws ro nearly. 


Then the twisting moment on each roll is 
Vv Kd 
2 
and the horse-power for the two rolls, 
Secret 
63,024 


This equation is practically equivalent tothe expression 
given in equation (1) for the useful work of a mill, 
which may be expressed as 


Fe F (i + #) xb x id 
2 ty 12 
where ins. is the length of metal put into the rolls 
per minute, 
The useful horse-power is therefore 
I t 
Fe5(1+4)xbxa 
2 is ty j 


V¥Rd xb x Fe x 


33,000 x 12_ 





The metal entering the rolls at B—Fig. 1—travels 
through at a speed somewhat less than the peripheral 
speed of the rolls, there being a certain amount of 
slip; on the other hand, the pressure to which the 
metal is subjected-in its passage causes ‘it to flow 
forward and to be, as it were, squirted out in advance 
of the rolls. The exact speed of delivery is almost 
impossible to calculate, but with the moderate 
reductions usual in cold rolling it will not introduce 
any serious error, if it be assumed that the mean 
speed through the rolls is equal to the surface speed 
of the rolls. This being so 


1 t 
rity. 1) =2 RN, 
3 ( +; 4 


and the equation above becomes 
Fe RN bd 
~ 63,024 — 
which is identical with equation (4). 

We have, therefore, for any rolling mill reducing 
material of given dimensions and physical qualities 
from a thickness ¢,in. to ¢,in., with rolls revolving at 
N revolutions per minute, the total horse-power 
absorbed = useful horse-power -+ frictional horse- 
power, or 

RdbFeN 4 V¥RdbFeurN x 2 
63,024 — 68,084 
or as rins. is usually proportional to R and may be 
expressed as x R,—the value of x is generally about 
0 7. ; 


Horse-power = 





RbFceN 
63,024 


From the foregoing it will be seen that for any 
rolling mill, with rolls running at a given speed, and 
rolling a metal or alloy in a strip having a width 
bins. and mean resistance to crushing Fc. 

RbFeN 

63,024 
is a constant, and the total horse-power required, is, 
further, proportional to the term within the brackets, 
that is, the useful work done in reducing the thick- 
nesses is directly proportional to the “ pinch” d ex- 
pressed in inch units, while the frictional work is a 
more complex matter and is also dependent on y, 
the coefficient of friction for the bearings, and the 
relation between the diameter of the rolls and that 
of the roll bearings. 

To summarise, it may be stated that the horse-power 
required by a rolling mill is directly proportional to :— 

(1) The peripheral speed of the rolls (that is, the 
linear speed at which the metal is rolled). 

(2) The square root of diameter of the rolls (that 
is, for any given peripheral speed larger rolls require 
more power to do the same work than do smaller.) 

(3) The width of the strip rolled. 

(4) The resistance to deformation of the particular 
metal rolled. 

The above conclusions are fairly self evident, and are 
fully endorsed by practical experience and experi- 
ment. Apart from them the total horse-power is 
dependent on (5) the amount of “ pinch” taken, 
(6) the diameter of the roll necks, and (7} the co- 
efficient of friction for the roll bearings. 

Of these last factors, it is only the resistance of 
the material to crushing and the bearing frictional 
losses which are difficult to determine, and while 
these constants could be deduced from careful ex- 
periments, we have not, at present, any reliable 
data to work on. At the same time, without giving 
further consideration to these points, approximate 
values can be assigned to Fe and « which will render 
the formule given useful for arriving at a sufficiently 
reliable estimate of the power required by a rolling 
mill, for any given duty, to serve as a guide in practical 
working. 

The coefficient of friction for roll bearings can only 
at present be considered in the light of such experi- 
ments in bearing friction as have already been 
published. - Unfortunately, no tests appear to have 
been made to determine the value of » when the 
intensity of pressure per unit area of bearing surface 
is anything approaching the high values which are 
common in rolling mill practice. Such researches 
into the question of bearing friction that have been 
made would tend to show that the value of the 
coefficient » decreases as the pressure rises, and 
again with rolling mills the surface speed of the 
journals is very low. But against these conditions, 
which would point to a low value for the frictional 
coefficient, it is necessary to take into consideration the 
fact that the lubrication of the roll necks in the type of 
mill such as is in general use in this country is very pri- 
mitive ; usually the application of grease in a more or 
less solid form is all that is provided for. In addition 
it is general practice to direct a stream of water on 
to the roll necks for cooling purposes, so that the only 
lubricant which can be relied upon is a supply of 
more or less oily water. The pressure on the roll 
necks in the case of a mill effecting heavy reductions 
on a hard metal may easily be as great as 3000 lb. 
per square inch, and even higher pressures are quite 
probable. With intensities of pressure of this order 
any lubricant will be squeezed out from between the 
bearing surfaces, and can only be introduced during 
the intervals between the passes when the pressure 
on the rolls is relaxed. 

Anyone who has examined the surfaces of the necks 


(d+ YRdyuz x 2). 


Horse-power = 





of a pair of rolls and their brasses which have been in 
heavy and continuous service will agree as to’ the 
insufficient lubrication and the tendency to score the 
bearing surfaces. For approximate calculations of 
power required it is advisable to be on the safe side 
and to assume a fairly high value for y. About 0.05 
would seem to give results which agree very well 
with actual practice. 

The resistance of any metal to crushing under the 
conditions such as are present in a rolling mill is 
by no means a constant quantity, but is dependent 
on the amount of reduction effected, proportionate 
to the original thickness of the material, for, as is 
well known, a stress-strain diagram of a compression 
test on a ductile metal shows that the stress per 
square inch increases with the compression. Referring 
to Fig. 1 again, it will be noted that while at the 
point B, where the roll surface first makes contact 
with the metal, the resultant compressive force is 
applied to material in an unworked condition com- 
pared with its condition at D, where it leaves the rolls. 
At this latter point the material has undergone the 
full amount of compression for the pass. As all 
metals harden on being worked cold, their tensile 
strength is increased while their ductility is reduced. 
For this reason only a certain araount of reduction 
in thickness is possible before it is necessary to anneal 
the metal and bring it to its original state. It is 
therefore clear that the vertical pressure necessary 
to effect displacement is greater per unit area at D 
than at B, the intensity of pressure increasing from 
B to D- 

In the foregoing calculations the resistance to 
crushing Fc has been taken as the average value for 
the specified reduction and as uniform over the 
projected area BC x b. This assumption does not 
materially affect the accuracy of the results, but it is 
essential to keep in mind the fact that Fc is not a 
constant for any particular metal or alloy, but is a 
variable quantity, depending on the percentage 
reduction ; that is, proportional in some way to the 
ratio d/t. 

There is a further point which requires explanation. 
Any reader with practical experience in cold rolling 
cannot fail to have noticed that the formula given 
for power consumption takes no account of the initial 
thickness of the strip rolled, whereas it is reasonable 
to believe that it takes more power to roll a thick 
ingot than a thinner strip. This is only true because 
it is usual to take approximately the same percentage 
reduction in each case—presuming, of course, it is 
desired to reduce the metal in both cases as rapidly 
as possible. This means that the actual “‘ pinch” d 
will be greater for the thicker metal and consequentiy 
the horse-power required. Also heavy reductions 
with corresponding high vertical pressures necessitate 
larger roll diameters, which again increases the demand 
for power. 

This variation of the intensity of pressure over the 
projected area BC also tends to modify the formule 
given in respect to the moment of the vertical force 
about the axis of the roll—equation (4)—and the 
preceding reasoning. For if it is assumed that Fc 
varies in proportion to d/t, or approximately thereto, 
and therefore is proportionate to d with any given 
initial thickness, the varying value of Fc« may be 
shown graphically as in Fig. 2. Here let B E represent 
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to scale the value of Fc for the metal in its initial 
condition, 7.e., before rolling, the scale of B E being 
chosen so that the intercept between the line B C and 
the arc B D represents at the same time the increment 
of F cat any point. Then D F is the maximum value 
of the resistance to crushing, F ¢c,, for the particular 
reduction effected and the mean value of F ¢ will be 
the mean vertical dimension of the area BD F E. 
This for the comparatively small reductions usual in 
cold rolling will be seen to be practically the same as 
the arithmetical mean between the maximum and 
minimum values. 

The moment of the total vertical resisting force is 
equal to this force, multiplied by its effective “ arm” 
X Y, which is the horizontal distance between the 
vertical through the centre of the rolls and the vertical 
through the centre of gravity of the area B D F E, 
which will always be slightly less than half the semi- 
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chord BC, which is assumed to be the radius of the experimentally over a short length of line, it has never | Root Mountains are crossed at an elevation of 4169ft., 


force in equation (4). 


of compression, and thus of obtaining the necessary 
data without which no very close estimate of the power | Pacific coast is shown in the map, Fig. 1. 
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| been used in main line working, and, further, such a | 

However, for approximate practical calculations it | length as 440 miles—exactly the distance from King’s 
is scarcely necessary to go into such refinements, and | Cross to Perth, vid the Forth Bridge—has never before 
the first step towards attaining greater accuracy in the | been approached. 
solution of this problem must be in the direction of | St. Paul Railway has a total length of more than 
eareful research into the resistance to crushing of | 10,000 miles of line, and passes through nearly | 
the various metals and alloys under varying degrees | 1000 cities and towns of commercial _ significance. | 
The direction it takes westward from Chicago to the | 
It was | Mountains. 
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and there are very heavy inclines on both sides of the 
range, the average gradients being 1.288 per cent. on 
| the eastern slope, and 1.39 per cent. on the western 
slope, the maximum in each case being 1.7 per cent. 
In the 440 miles there are, in addition to the foregoing, 
numerous gradients of 1 in 100 and steeper than that. 
There is, for example, a continuous stretch of 49 miles 
of 1 per cent. gradient on the west slope of the Belt 
As might be expected, too, the curvature 
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Fig. 1—MAP OF THE CHICAGO, 


required by a rolling mill for any given duty is 
possible. 

The line of reasoning employed in the foregoing 
article has been chosen to emphasise the fact that the 
reduction of metal in a rolling mill is due mainly to a 
compressive action, and also to find a convenient 
expression for the resultant vertical compressive 
foree, which the reaction on the rolls. This 
quantity is not only of great importance in calculating 
the frictional losses in a rolling mill, but also in design 
work in estimating the stresses to which the mill 
frames and rolls are subjected. An alternative 
and equally reliable result may be deduced by 
following a different line of reasoning, based upon the 
primary active force, viz., the pull due to the friction 
between the roll surfaces and the metal which draws 
the strip through the rolls. This method gives a 
resultant expression for the horse-power absorbed in 
actually effecting the reduction of the metal, which is 
identical with that arrived at by the first method 
employed. 
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ELECTRIFICATION ON THE CHICAGO, MIL- 
WAUKEE, AND ST. PAUL RAILWAY. 
No. I. 

WE have on several occasions, notably in our 
issues of August 13th and November 12th last, 
referred to the huge scheme of electrification on the 
Chicago, Milwaukee and St. Paul: Railway. At the 
time of our last article on the subject the electric 
trains had not begun to run regularly ; or, to be more 
exact, at the date when our article was written they 
had not begun to do so, though, as a fact, three days 
before our article appeared, that is to say, on December 
9th last, the first electric locomotives were put into 
service. During the month of April in this year the 
length of line over which electric working had extended 
was 220 miles, and by the first of November next it is 
expected that steam locomotives will have been 
entirely superseded over the entire distance of 
440 miles from Harlowton in Montana to Avery in 
Idaho. The present time would, therefore, appear 





the first railway to link Chicago with St. Paul and 
Minneapolis, and it claims to have been the first 
railway to light electrically and steam heat its pas- 
senger trains. We are not sure that this claim could 
be substantiated, especially so far as concerns the 
electric lighting of trains, for, unless we are very 
much mistaken, the London, Brighton and South 


Coast Railway was ahead of any other line in the | 


world in this respect. Possibly the claim would hold 
good for the United States, but whether it holds good 


or not, the line has earned for itself a reputation for | 


go-aheadness which is certainly deserved. 


7000 


s 


4000 st 

s 

© 
& 3000 i 

' 

S Ave. Grade-0.318% 
3 Max Crade-0.4 

2 

2 
S 1000 


a 











Piate-- 


“THe Encineer™ 


Fig. 2—PROFILE OF 


The section of its system which it has chosen for 
electrification is a particularly heavy piece of line. 
We reproduce in Fig. 2 the profile which we gave in 
our issue of November 12th last, which shows the three 
main summits that have to be surmounted. The 
nature of the country traversed, however, is more 
clearly to be realised from the panoramic sketch which 
we give in Fig. 3. Three separate ranges of mountains 
have to be crossed. Starting from Harlowton, which 
itself stands at 4163ft., the Belt Mountains are first 
met with and passed by a tunnel at Summit with a 
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MILWAUKEE, AND ST. PAUL RAILWAY 


| is heavy, the maximum being 10 deg.* There are in 
| all 36 tunnels, the longest being the St. Paul Pass 
tunnel, over a mile and a half in length, through the 
ridge of the Bitter Root Mountains. For working 
the traftic on this part of the line, before the electrifi- 
| cation, heavy “ Mallet ’’ type engines were used, which 
| weighed 555,700 lb., or 248 tons, were employed. We 
shall have occasion later to give some further par- 
| ticulars of these engines and of the electric locomotives 
| which are taking their place. 
The order for the electrification of the line, including 
' the provision not only of the overhead, sub-station and 
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THE LINE BETWEENS|AVERY RANDY HARLOWTON 


switching arrangements, but also the locomotives, 
was given to the General Electric Company of New 
York in September, 1914, and it says much for the 
energy displayed by this firm, that in 15 months 
trains had begun to run overa length of 115 miles. 
The achievement is all the more noteworthy in that 
during December, 1915, such low temperatures were 
experienced that ‘ Mallet ” engines were frozen up at 
different. points on the system, and that even under 
such trying conditions the work of electrification was 
carried out ‘rapidly jso that the steam engines 
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Fig. 3—PANORAMIC SKETCH OF THE LINE BETWEEN AVERY AND HARLOWTON 


to be a suitable occasion on which to take a com- 
prehensive survey of this big undertaking, and we 
propose in what follows to review it at some length. 
In doing so we shall have occasion to repeat some 
things which have already been discussed in these 
columns, but we do so in order to make this article 
complete in itself. 

At the outset some few words may be devoted to 
the railway which has carried practically to completion 
this epoch-making scheme—for it does create an epoch, 
for though the high voltage of 3000 has been tried 





rail level of 5789ft. above the sea. Then, after a 
descent to just below the 4000ft. level the climb up 
the Rocky Mountains proper begins. In a run of 
something over 70 miles, the highest point, 6352ft., 
is reached at Donald, where the range is crossed in 
Pipestone tunnel half a mile long. Of the total 
climb of 2365ft., some 2000 are mounted in the final 
21 miles or so, this representing an average of some 
100ft. to the mile or about 1 in 57. It is generally 
referred to as “‘ the 21 miles of 2 per cent. gradient.” 
Two hundred and fifty miles further on, the Bitter 


might be dispensed with. In all, including shunting 
yards and sidings, an aggregate of about 650 miles 
of single track have been electrified. 

The question of obtaining the necessary current to 
work the electric trains did not offer any great 
difficulty, and the. Montana Power Company under- 
took to supply the necessary energy. As can be 
imagined, the district is rich in water powers. In 
addition to the large hydro-electric station at Great 
Falls, on the Missouri River, in which there is at 





present installed plant with a total, capacity of 
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60,000 kilowatts, and which may be extended so as | coaling, taking water, oil fuel, &c.; elimination of | and goods trains, or the high-speed passenger trains 
to contain 85,000 kilowatts of plant, there are | delays due to freezing of locomotives, loss of steam | fitted with the usual air brakes. The problem of 
scattered about the district, but all within efficient in cold weather, &c.; elimination of non-revenue | braking is rendered all the more difficult because the 
transmission distances, eleven other hydro-electric | trains hauling coal and water for steam locomotives ; | larger part of the traffic is through goods freight. 
stations containing an aggregate of some 93,530! increased tonnage per train; greater reliability and | The trains are made up of an assortment of “‘ foreign ”’ 























Fig. 4-VOLTA POWER STATION AT GREAT FALLS : Fig. 5—THOMPSON FALLS POWER STATION 


kilowatts of plant, as well as four steam stations | certainty of maintaining running times ; reduction | cars, including box and flat cars, coal and ore hoppers, 
holding 5920 kilowatts. The total power at present | in train personnel per ton-mile ; reduction in damage | stock cars, refrigerators, &c. These vary in 
available is, therefore, 159,450 kilowatts. This is | to rolling stock due to rough handling by steam | weight frcm 11 to 25 tons empty, and may 
not all, however, for two other hydro-electric plants | engines; greatly increased safety of operation | weigh as much as 70 tons loaded. Being owned 
with a combined capacity of 50,000 kilowatts are in | owing to the employment of regenerative braking, |! by many different railway systems, the cars and 
course of development wagons are equipped 
and there are, in addi- with brakes for different 
tion, six sites at which conditions of operation, 
hydro - electric plants and in accordance with 
might be installed and different standards as 
from which a total of pe. ; to braking power and 
some 121,500 kilowatts type of equipment. It 
might be obtained. As is easy to understand 
a total, therefore,should that the task of holding 
these latter plants be long trains made up of 
erected, as much as numbers of such differ- 
330,950 kilowatts would ently equipped vehicles 
be available. The power is by no means easy. 
plants at present in ser- It is to be remembered 
vice are situated at that the entire energy 
widely separated points, of the descending train, 
so that there is only saving only that amount 
the very remotest necessary to keep it 
chance of a total failure running at the desired 
in supply. speed, has to be dissi- 

There were a great pated by the friction of 
many considerations the brake shoes on the 
which influenced the wheels. With a 2500- 
company in adopting ton train running at 17 
this important scheme miles per hour down 
of transformation from a two per cent. gra- 
steam to electric work- dient, this energy may 
ing. First of all it was amount to 4700 horse- 
calculated that there power, and ii is easy 


would be a marked jre- to realise why under 
duction in the cost of such conditions brake 


electricity as compared shoes may frequently 
with the cost of coal. : become red hot and 
Indeed, the enterprise ee OF ES Oe eee other serious damage 
has been entered upon done. The annoyance 
with the full expectation to passengers, too, 
of effecting such a reduction on the cost of operation | as well as a saving in power and a reduction in wheel , descending a long, steep gradient with the brake shoes 
as to return what is referred to as “‘ an attractive | and rail wear for the same reason; absence of the | grinding on the wheels the whole time has to be expe- 
percentage ’’ on the investment. The estimated | grinding of brake shoes on gradients ; and, finally, | rienced to be fully realised. Regenerative braking, of 
cost of the alterations is twelve million dollars— | improvement in tunnel conditions because of the | course, does away with allthis. Our readers are familiar 
say £2,400,000—and supposing the saving were such ' absence of smoke, gases, and cinders. with its general operation. The motors, instead of 
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8—SUB-STATION No.4 AT EUSTIS 


Fig. 7—SUB-STATION No.6 AT JANNEY Fig. 


The question of regenerative braking may be | being driven by current received from the overhead 
usefully referred to at greater length. On the long | wire, become for the time being generators driven 
sustained gradients encountered in crossing the three | from the wheels of the train, and they return current 
mountain ranges great skill is required in handling, | back into the line instead of drawing it from it. The 
with steam locomotives, either the varied mineral | quantity of current returned to the line can be 


as to represent say 5per cent. on this sum, this would 
amount to £120,000 a year. But the saving in cost 
of energy is by no means all that will be achieved. 
There will be reduction in the maintenance cost of 
the locomotives; elimination of delays due to 
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graduated at will, and so, in consequence, can the 
speed of the train. The more current returned the 
slower the speed and vice verséd. In this way it is 
possible to make smooth and easy descents, which 
are in marked contrast to the periodical slowing 
down and speeding up of a train controlled by air 
brakes alone. 

The usual speed of an electrically worked mineral 
or goods train is 15 miles per hour when it is ascending 
the maximum gradient and 17 miles an hour when 
running down it, but half the latter speed can be 
easily maintained with series connections of the 
motors should conditions require it. The energy 
returned to the line by trains running down hill is 
either utilised automatically to work trains running 
up hill, or, if there are no other trains between the 
sub-stations to absorb the power generated by a 
descending train, the energy passes through the 
sub-station machinery, is converted from direct to 
alternating current, and is fed into the distribution 
system connecting all the sub-stations. The Power 
Company’s lines are so extensive and the load of such 
a diversified character that any surplus power 
returned by regenerating locomotives can readily be 
absorbed by the system, and credit is given to the 
railway company for all current so returned. The 
actual saving in power is estimated at 15 per cent. 
of the total consumption. 

We mentioned above that the current to work the 
line is obtained from various power stations of the 
Montana Power Company. Two of the principal 
supply stations of this company are those at Great 
Falls on the Missouri River and at Thompson Falls 
on Clark’s Fork of the Columbia River. From these 
two stations alone there is, at present available, a 
capacity of 80,000 kilowatts, and, very shortly, this 
capacity is, we understand, to be raised to 115,000 
kilowatts. The exteriors of these two stations are 
shown in Figs. 4 and 5, while the interior of the first 
named, which has been called the “ Volta”’ plant, 
is shown in Fig. 6. It will be observed that the 
generators are of the vertical spindle type. Each 
has a rating of 8000 kilowatts at .8 power factor, 
and each generates at 6600 volts three-phase, the 
periodicity being 60. Each generator is direct 
coupled to its own exciter. The generated pressure 
of 6600 volts is stepped up to 100,000 volts for 
transmission. 

The power company delivers current to the railway 
company’s transmission line at seven feeding-in 
points where the demand for current will be heaviest, 
the charge made for the energy at these points being 
.26d. per kilowatt hour. The transmission line runs 
for the most part over the railway company’s right 
of way, but there are points where distance is saved 
by taking it over short cuts. There are, in all, 
fourteen sub-stations, and their positions are shown 
by the numbers in the panoramic engraving. The 
first sub-station westward of Harlowton is at Two 
Dot, a distance of 12 miles. The distances between 
the remaining thirteen sub-stations varies between 
23.7 miles and 42.7 miles, the average being just 
under 33 miles. The capacities of ten out of the 
fourteen stations is 4000 kilowatts, each station 
being equipped with two units each of 2000 kilowatts. 
Three of the remaining four stations, namely, those 
at Piedmont, at the foot of the twenty-one mile 2 per 
cent. climb on the eastward slope of the Rockies ; 
at Janney, to the west of the Rockies Tunnel; and 
at Avery, the westernmost point at present electrified, 
there are three units of 1500 kilowatts each, this 
representing 4500 kilowatts installed at each sub- 
station. Finally, at East Portal, at the top of the 
climb up the eastern slopes of the Bitter Root Moun- 
tains, the sub-station contains three units each of 
2000 horse-power. Each sub-station can be fed 
from either direction, and also at the tie-in points 
from a third source of power. All the stations are 
equipped for converting alternating current at 
100,000 volts into direct current at 3000 volts, and 
each is provided with step-down static transformers, 
motor generator sets, switchboard, and the necessary 
controlling and switch gear. The transformers 
reduce the pressure to 2300 volts, at which pressure 
the current is supplied to the synchronous motors 
of the motor generating sets. Each synchronous 
motor drives on the same shaft two 1500-volt direct 
current generators, which are permanently connected 
in series so as to produce the 3000 volts required for 
working the locomotives. The fields of both the 
synchronous motors and the direct current generators 
are separately excited by small direct current genera- 
tors direct connected to each end of the motor 
generator shafts. It will be seen, therefore, that there 
is a total number of 32 units installed in the fourteen 
sub-stations, and that the combined capacity of the 
whole of them is 59,500 kilowatts. Exterior and 
interior views of several of the sub-stations are given 
in Figs. 7 and 8 and in Figs. 9 to 14 inclusive on 
page 144. 








Tue dispute between the railways of the United States 
and their 300,000 trainmen has reached a very serious 
stage, which may at any moment lead to an unparalleled 
strike. They demand an eight-hours day, and time and 
a-half for overtime. The men refuse arbitration because 
they have, they say, no confidence in the impartiality of 
anyone. President Woodrow Wilson is giving the matter 


his personal attention. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


AND DEVELOPMENT OF BRITISH 


INDUSTRIES. 


Sir,— What steps are we taking to reorganise our industries 
and sale methods in order to profit by the lessons the war has 
taught us and to place the future well-being of our commerce 
upon a permanent, progressive basis, enabling it to meet on at 
least equal terms the bitter attacks of the well organised com- 
petition of our rivals in the world markets ? 

We know that the Associated Chambers of Commerce of this 
country are striving to remedy many defects in our commercial 
system by legislative methods, governing such matters as the 
carrying of British goods under the Empire flag, discrimination 
against alien vessels in port dues, preferential tariffs, compulsory 
registration of alien trading concerns, reforms of the consular 
service, revision of railway rates, encouragement of inventions, 
holding of exhibitions, &c. &c. Whilst appreciating to the 
full the importance of all these proposed changes providing, 
as they do, the necessary shelter so long required for the successful 
initiation of new industries and the protection of trade which 
has suffered from the want of such legislation in the past, | 
would earnestly call attention to the lamentable fact that it is 
not the particular province of any association, either of firms 
or individuals (nor is it yet possible for them) to investigate 
fundamentally and to remedy the absence of sale or decline in 
sale of our manufacturers’ products in overseas markets. The 
holding of exhibitions, the foundation of banks, the establish- 
ment of Information Bureaux, the persuasion of the public to 
purchase British goods, the gathering together of erudite gentle- 
men to consult upon these matters, the offers of Government to 
support various industries, though all excellent, will not prove 
to be, in my opinion, the remedy we now seek to overcome the 
difficulties contronting British industry, so as to place it upon 
that firm basis which will be indispensable in the years to come. 

A time has now arrived when, in addition to existing outlets 
for the goods of our manufacturers, either by direct sale through 
their own representatives or through export firms, a national 
commercial organisation should be called into being, which will 
not content itself by leaving unsold that for which the demand 
is being more adequately met by foreign competitors, but will 
patriotically penetrate into the causes why such articles are not 
sold from this country, and will through organisation at home 
and abroad bring back to this country the trade in such articles, 

ropose that a national organisation should be imme- 

diately established in the form of a commercial company, having 
for its object the reorganisation of British sales and manufactur- 
ing methods and the extension of our commerce overseas, work- 
ing independently of, yet closely asscciated with our Chambers 
of Commerce at home and abroad, the Board of Trade (Com- 
mercial Intelligence Bureau), Colonial Institutes, and other 
trade organisations at present in being. This National Com- 
mercial Company would carry out in the form of a limited 
liability company in a practical way, amongst others, the 
suggestions herein contained so far as relates to the hardware 
manufacturing, engineering and allied industries. I -suggest 
that only a limited dividend would be payable upon the shares, 
sufficient to keep the value of the shares at par. Any profits 
remaining after payment of dividend, directors’ fees, &c., to be 
utilised in further benefiting the country’s commerce. If 
effective work is to be done on behalf of our commerce, com- 
mercial organisations must be self-supporting, and those em- 
ployed must be responsible for the faithful and efficient discharge 
of their duties, and a permanent career opened to those whose 
personal abilities can best find their widest expression in 
important patriotic work of this nature. It is not, in my 
opinion, possible to congregate and attract that combination 
of talent, experience and energy for the prosecution of the work 
on any bureaucratic basis or as a spare-time occupation. 

Amongst the objects to which the proposed National Company 
would give immediate attention would be :— 

(1) The inducement of co-operation between manu- 
facturers in the production of different parts of one article. 

(2) Complete reorganisation of sales methods to face the 
well organised foreign competition, commercial and 
financial. 

(3) The exhibition of British and foreign made goods 
constantly brought up to date, together with tabulated 
information as to comparative prices, demand, process of 
manufacture, &c. 

(4) The solution of difficulties confronting manufacturers 
in extending their busi overseas and the prevention 
of further encroachment by foreign competition. 

(5) The establishment and nursing of a demand for 
British goods in countries or markets at present in foreign 
hands. 

(6) The study of the methods of our principal competitors, 
and particularly the commercial side of German 
enterprise. 

(7) In view of the various operations indispensable to 
the proper working of all matters connected with the 
successful and cheap handling of British products, the 
company would organise departments for specialised 
dealing on business lines with insurance, freight, packing, 
information and subscription, chartering, import, export, 
catalogues, facturers’ agencies, consig: it, finance, 
codes and telegraphic matters, correspondence in various 
languages, representation and sales, samples, exhibition 
and showrooms, advertisements and publications in foreign 
a 

(8) Where necessary, to act as principles in the sale and 
purchase of goods. 

(9) To enter into arrangements with any manufacturer 
or group of suppliers for their direct representation abroad. 

(10) To study in detail the particular foreign class of 
goods in demand in overseas markets, as to patterns, types, 
qualities and prices and to co-operate with manufacturers 
for the production of suitable articles for competition 
therewith. 

(11) To assist the smaller manufacturer to extend his 
business abroad, either (a) in the form of an amalgamation 
with others, who combined would be capable of producing 
all the different parts of one product, or (6) by fostering a 
demand for his products, or (c) financial assistance, if 
necessary, to enable him to execute work which the company 
would put into his hands. 

(12) To bring the overseas purchaser into touch with the 
most suitable source in this country for the supply of his 
needs. 

(13) To act as purchasers of articles where contributory 
manufacture is necessary, &c. 

(14) To organise a continuity of business in cases where 
extensions of plant or new and improved processes of 
manufacture are necessary in the course of production, 
and, if necessary, to guarantee a minimum demand. 

(15) To organise and arrange for stocks to be held abroad 
of articles for which a regular and large demand can be 
built up, thus economising for importers the heavy charges 
cn small shipments. 

(16) To obtain early information of all impending 
contracts for public works, of municipalities and Govern- 
ments overseas. 

(17) To negotiate concessions for the carrying out of the 
developments of public works or natural resources and to 
advise the different trades in regard thereto. 

(18) To investigate the processes of manufacture adopted 
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by competitors abroad in cases where underselling is taking 
rlace. 

(19) Where underselling is not warranted by cheaper 
production, but is in the nature of competition designed 
to oust British goods in certain markets, to afford assistance 
to the trades affected. 

(20) To supplement the information at present obtained 
through our sonsuls with the more precise and exact 
details required by manufacturers and to obtain authentic 
and comprehensive information as regards cost, terms of 
sale, and the like. ‘ 

(21) The compilation of a special catalogue in a variety 
of languages, and in regard to measurements, weights, and 
all particulars to be in the metric system; this catalogue 
in series with removable pages, arranged to meet the occur- 
rence of improvements of patterns, introduction of novelties, 
changes of prices, &c. 

22) Also to assist manufacturers in the preparation of 
their own special catalogues. 

(23) The engagement of competent men abroad whereby 
a great saving to manufacturers may be effected, such 
representatives to be engaged only in the sale of British 
manufactures, 

(24) To organise a department for the expert, technical 
and scientific study of competitors’ patterns, goods and 
processes of manufacture. 

(25) Compilation of figures facilitating the calculation 
of duties in countries of destination payable on different 
classes of goods on the basis of their weight or composition, 
as the case may be. 

(26) The facilitation of prices for goods delivered, cost, 
insurance, freight and duty paid to importers’ own stores. 

(27) The regular publication of a trade paper in different 
languages containing information of commercial utility to 
overseas buyers, such as lists of stocks, notices of new in- 
ventions, reports of metal markets and standard goods, 
also containing leading articles on British trade and British 
goods together with a scheme of advertisement for British 
manufacturers in any or all the languages in which the 
publication is issued. . 

(28) The compilation of an up-to-date telegraphic code 
book in varied languages. 


A proper understanding of the objects of this organisation 
will show that it is not competitive to our existing export 
houses, but that by its initiative and energy in the national 
interest, on the lines indicated, it will unlock many doors now 
closed to such merchant shippers, and will largely increase the 
number of British articles saleable by them. But it will certainly 
be competitive where British goods are being undersold by 
re-exported articles. . 

In the above suggestions I have but briefly touched upon 
some of the activities of the company proposed to be formed 
under the direction of the National Commercial Organisation, 
and I have refrained from giving detailed proposals for carrying 
out each particular section mentioned in order not to prolong 
this article unduly. 

In conclusion, as will be seen from the above, if our industries 
are to combat the seriousencroachment of their trade rivals, 
it is necessary, in my opinion, to have a thoroughly enlightened, 
up-to-date, scientifically aided reorganisation of our means 
of production and distribution by means of a National ‘Trade 
Organisation, embracing every aspect of its many sided and 
complex duties, yet so co-ordinating and correlating them that 
each separate division works in harmonious and constant touch 
with the wants, needs, discoveries and activities of its fellows. 

Sheffield, August 15th. Percy A. Reuss. 


THE PETROL QUESTION. 


Sir,—Your article on the above subject in your issue of the 
4th inst. is of very general interest. It may also be of interest 
to your readers if a brief sketch of another side of the question 
be given. Everyone knows that petrol is a volatile liquid, 
but what this means in figures is not generally known, 1 beg 
a portion of your space to bring this matter to the front and 
to suggest a remedy. yee 

The imports of petrol for 1914 were about 144 millions of 
gallons, the growth over preceding years having been very rapid. 
It is safe to say that 5 per cent. of the total is lost by evaporation 
in transport, storage, use and re-distillation, or over seven millions 
of gallons. Some of the cleverest men in the country are seriously 
concerned in economising our resources of coal, an article which 
sells at about 6 lb. for one penny, but one does not hear of any 
effort being made to economise petrol, which sells at about 4d. 
per pound, or about twenty-four times the price and one and 
a-half times the heat value. 

The manufacturers of sheet rubber—to mention only one 
branch of this business—use petrol to make the rubber more 
plastic, and then spread out the sheets over hot tables to 
evaporate the petrol—an absolute waste, as the vapour is 
passed to the atmosphere by fans in the roof of the building. 

French dry-cleaning takes up very large quantities of petrol 
in which the fabrics are washed, and after being treated in a 
hydro-extractor are dried in an enormous volume of dry hot 
air. The re-distillation of spirit into the various qualities in 
demand in this country, owing to the low boiling point of the 
lighter fractions and the method generally adopted, involves a 
considerable loss. When it is remembered that one consign- 
ment of petrol from the time it leaves its country of origin to 
the time it arrives at its ultimate destination may be transferred 
from vessel to vessel as many as eight times, it will be clear that 
the loss by evaporation must be great. : 

I have only very briefly sketched the principal losses involved, 
which are shared by the three businesses referred to and which 
amount to no less than seven millions of gallons a year. To 
economise your valuable space, I will only give one instance of 
actual trade conditions. A small business buys annually about 
27,500 gallons of petrol, the whole of which is wasted as vapour. 
This is one of about twenty in and around London alone. ‘To 
diagnose the disease without specifying the cure is. useless, but 
the cure is at hand. 

This subject has interested the writer for some years, and the 
results of experiments have been most promising. An air pump 
draws a mixture of air and vapour left in a storage tank, 50ft. 
diameter by 30ft. high, a distance of approximately 700ft. 
through an iron pipe. I should state that the tank has been 
void of all spirit for several months, and in any case the pipe 
is about 10in. above the bottom of the tank. The mixture is 
compressed to a moderate pressure and then cooled. The 
capacity of the compressor is about 120 cubic feet per hour, and 
the result of one and a-half hours’ work was 1.81 lb. of petrol, 
or just over two pints, the specific gravity being .708. Particular 
interest attaches to the distillation tests of the spirit originally 


in the tank and that obtained from the vapour. The power 
absorbed was about one brake horse-power. The following table 
gives the particulars :— 
Original Recovered 
petrol. petrol, 
Initial boiling point .. .. .. .. .. 43deg. Cent... 42 deg. Cent. 
Percentages coming over at 60 deg. Cent. 1percent. .. Drop 
” ” » 7 ” 9 » -- 12 per cent. 
” ” » 80 ” 2 yy 389s 
te ed ee. ae Bs 5 oA 
” ” »» 100 ” 0 & 
” ” » lO. 4, (: aire 9% 
ss ‘i ee ee iy 
Final boiling point 130 * 9 gy .. 124 deg. Cent. 
” ” 140 ” 9 oy 
” ” 150 ” 98 
” ” 153 ” Dry 


A spirit which gives 84 per cent. of the whole at 100 deg. Cent. 
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may be considered very good quality. The basis of calculation 
is, of course, the B.Th.U., and it is therefore comparatively easy 
to find out the expenditure of power to abstract the liquid from 
the mixture of air and vapour of a given strength. It can be 
shown that 75 per cent. of the total waste petrol vapour can 
be recovered at an inclusive cost of 4$d. per gallon. To this 
must be added the vapour remaining in every vessel which has 
contained petrol and which is now ejected when the vessel is 
refilled. This can be retained by a system of transference of 
liquid and mixture from vessel to vessel. 

You would, I feel sure, be very materially assisting progress 
by opening your columns to a discussion of this sv. bject. 

Apologising for the length of this letter. 

Essex, August 7th. T. D. Parr. 


PROPELLER IMMERSION AND EFFICIENCY. 


sir,—The leading article on this subject which appeared in 
your issue of August 4th is concise, to the point and indisputable 
up toa point. As the article asserts, it matters not if the depth 
is lft. or L0ft—-the pressure exerted by the propeller is practically 
as the square of the velocity, which is true, but depth of water 
must not be neglected. Whatever the velocity of ship, or number 
of revolutions, the rule of pressure is V*. Suppose the velocity is 
32ft. per second, taken on the point where the mean circle cuts 
it, or on the point where the whole thrust is assumedly concen- 
trated—being the radius of a circle, on whose end the point is 
concentrated, In other words, the radius is a lever, and whether 
the depth from the surface is lft. or 10tt. the pressure is as tue 
square of the velocity. 

Let the inefficient area of the propeller, taken as on a point, be 
revolved, an amount of water is displaced per second—-suppose 
the quantity is 32 cubic feet and the depth to the centre is 16ft. 

then the rate of head fall is 32ft. per second. Therefore 
displacement and replacement are equal ; but suppose the depth 
to the centre is 9ft. the rate of replacement is 24ft. per second, 
and as 32.24 :: 100: 75 per cent., so there is a negative resistance 
of 25 per cent. Thus, though depth of water has no influence 
on the pressures, yet the efficiency is interfered with by depth of 
water. In the case cited only 75 per cent. of the. pressure is 
available for propulsion, and in the previous case 100 per cent. 
This is true in all cases. ‘Therefore depth of water to the centre 
of the propeller varies the efliciencs. Under the circumstances, 
as a practical demonstration, depth of water to the centre of the 
screw is important. Therefore depth of water should be 
encouraged. 

A case is known where as much as 16,000 tons is carried at 
13 knots on a little over 4000 horse-power simply because the 
depth of the ship allows the propeller to be sunk deep. Below 
a certain depth a load is carried against skin friction alone ; 
whereas above the depth both skin and head resistance is in 
opposition. 

A few weeks ago a correspondent asked for a reason why the 
Rattler—a screw ship—hauled the Alecto—a paddle steamer— 
2.8 knots per hour. Both ships were nearly equal in all respects. 
It the conditions of propulsion were alike the two vessels would 
have remained stationary against the full power of the engines. 
As they did not, the conditions for screw and paddle wheel could 
not be the same. These matters carry important issues, and 
should be tackled because perfect knowledge is necessary if the 
best has to be obtained. 

August 16th. Beppo. 
CLUB RUSSIAN 
FUND. 

Sir,—In September last the Club issued an appeal for sub- 
scriptions to the above fund in answer to the request made to 
the Club by the British Ambassador at Petrograd, Sir George W. 
Buchanan, on behalf of the Empress Alexandra, the Empress 
Marie, and the Grand Duchess Victoria. As the result the Club 
has sent ambulances and a repair car to the Anglo-Russian 
hospital at Petrograd and others to the British Ambassador, 
working in conjunction with the hospital and with the British 
Red Cross Society. In order to continue this good work further 
contributions are required. Consequent upon the phenomenal 
and simultaneous activities of Russia on its western front, in 
Asia Minor and in Persia, more ambulances are wanted. 

The * First Caucasian Ambulance Unit” was formed at the 
beginning of 1916, this being subsequently subdivided for 
operations in Persia and Asia Minor. Owing to the success of 
this British Convoy the Grand Duke Nicholas has asked for 
more cars, 

The following is the translation of a letter written by the 
Chairman of the Russian Red Cross Society to Mrs. Wynne :— 

Comité Central, 9/22 June, 1916. 
9, Rue des Ingénieurs, Petrograd. 
Dear Madam,—As the Red Cross of Russia is just at 
present in great need of several motor cars, I take the 
liberty of addressing to you the earnest request of our 


ROYAL AUTOMOBILE AMBULANCE 


Society, namely, to procure for us several cars. Thanking 
you in anticipation, 
Very truly yours, 
(Signed) CZAMANSKY. 


We need only add that if these much-needed motor ambulances 
are to be used during the coming winter they should be dis- 
patched as soon as possible. The distance is great, transport 
difficulties are considerable cwing to the early closing of Arch- 
angel by ice, and the railroads from the Russian ports to the 
western and southern fronts are always terribly congested. No 
time is to be lost if the maximum of good is to be expected from 
another gift of cars to our splendid Russian Allies. 

The Secretary, Royal Automobile Club, Pall Mall, London, 
8.W., will therefore be glad to receive contributions as early as 
possible, NAS : 

A. STANLEY, Chairman. 
J. W. Orv», Secretary. 
STRESSES IN SHEET PILING. 

Smr,—The following is a reply to the queries raised by 
X. Y. Z.” in your issue of August 4th :— 
First, in the absence of anchorages. ‘‘ X. Y. Z.’’ requires to 
know the position and magnitude of the maximum bending 
moment on the piles. If the piles were rigidly held at and 
below B, the natural surface level, the maximum bending 
moment must obviously occur at B. In actual fact, however, 
since the fixing of the piles is by no means rigid, the maximum 
bending moment will occur at some point below B. The actual 
position and bending moment would depend on the depth to 
which the piles were driven and on the distribution of the resist- 
ance to outward movement over the submerged length of the 
piles. As this latter factor must be largely a matter of assump- 
tion, the complete determination of the position of magnitude 
of the maximum bending moment, even if the amount and 
distribution of the pressure of the supported earth were accu- 
rately known, would be of little practical use. The conditions 
below the point B, however, have no influence on the value of 
the bending moment at that point, and in consideration of the 
great uncertainty as to the magnitude of the earth pressure on 
the piling it will suffice to find the bending moment at B and 
then recognise that the maximum bending moment will be 
somewhat greater and will occur at some unknown depth below 
natural surface. Adopting Rankine’s formule for earth pressure, 
the bending moment at B is easily found, thus :— 

Leth = equivalent height of superimposed load in earth, 

V 


y 


weighing w lbs. cubic feet, i.e... h = —. 
w 
Let @ = angle of repose of the earth. 
Let H = height of piling above natural surface. 





Then the total pressure on the piling per foot run is given by 
the expression :— 
w fl — sin ¢) + a 
bes H(H + 2h). 
zZ + sin d ( ") 
The height of the centre of pressure above B is easily found to 
Ke H (H + 3h) 
The bending moment at B in foot-pounds per foot run of 
piling is the product of these two expressions, 7.¢., bending 
— sin £) H?(H + 3h). 
+ sin ~ 
With @ = 30 deg. this becomes :— 








wl 
moment = — (; 
6AL 


Bending moment at B = ia H?(H + 3A). 


Next, regarding the queries raised as to the employment of 
tie-bars and anchorages. It is advisable to have horizontal 
tie-rods to prevent any tendency to displace the anchorage 
vertically, and for this reason the ties would not be fixed to the 
tops of the piles, but at some lower point. The size of the 
anchor blocks will depend on the degree of support it is desired 
to give the piling. For present purposes it will be assumed 
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that it is desired entirely to eliminate the bending moment on 
the piles at B. 

Let s = horizontal distance between tie-bars in feet. 

Let d = depth of tie-bars below top of piling. 

Let A = surface area of anchor blocks in the vertical plane. 

Assuming the ties to be attached to the centre of the anchor 

blocks, the effective holding power of each anchorage on Ran- 
kine’s theory is :— 





w.d.A € ! sin ¢ _ i-=¢ 
1 — sind 1+ sin @ 
= 0.0. 4.5en 
cos* @ 
The moment of this about B is :-— 
4sin 
».¢d.A(H — d) ——. 
er ( 4. cos* 


Equating this to the moment of the earth pressure, the bending 
moment at B, over the whole length of piling S, between tie-bars, 
gives :— 

4w.d.A(H —d)sin ¢ 


cos* @ 


=f <n #) H? (H + 3h)s. 
l1+sn@¢ 

bees (1—sin ¢)? H?(H+3h)s 

4 24sing@ © d(H-—d) ~ 
The value of A given by the above expression is a minimum 
when d = } H, but it varies inappreciably between the limits 
d=}sHandd=7H. Hence, it the ties are placed anywhere 
within these limits, as they generally would be, we may put :— 

(1 — sin @)* : 
A= H + 3h)s. 

6 sin ¢ vo? aes 
When ¢ = 30 deg. this reduces to :— 


whence 


A= 3 (H + 3h) square feet. 


Anchorages of this size would theoretically relieve the piles 
of all bending moment at B, which is scarcely necessary. Some- 
what smaller anchor blocks would generally be used if required 
at all. The above formule supposes the anchor blocks buried 
in the filling which the piles are to support. It is not possible 
to give an expression for the minimum length of the tie-rods. 
They should be as long as can be conveniently handled or 
obtained. 

August 12th. A. A. StopparRp. 


S1r,—I should be pleased to hear how “‘ H. C. A.” or other of 
your readers would calculate the additional stresses on sheet 
piling due to any given rolling or concentrated load imposed on 
the surface of the filling at the back of the sheeting, and to what 
extent such load may be considered as distributed over the 
surface of the sheeting, in both vertical and longitudinal direc- 
tions. Also the minimum distance from the hack of the sheeting 
at which such concentrated load ceases to exert pressure on the 
sheeting. 

Chorley Wood, Herts., August 15th. G. 8. 


THE DECIMAL ASSOCIATION. 


Srr,—Mr. Philips does not make his points clear in your issue 
of the 4th inst. All your readers have not the report of the 
Decimal Association to which he refers. Some do not feel 
justified in supporting an Association which threatens to injure 
this country through a change of weights and measures. 

For a number of years it has seemed to me that this Asso- 
ciation was under German influence. Referring to pre-war 
days if this country had adopted the metric system the 
incredible and incalculable expense would have been borne by it. 
On the other hand, the German dumping would have been 
facilitated. Any seeming advantage to this country would 
have been met by an arrangement of tariffs. 

Why should this Association style itself Decimal when it is 
really Metric? An association purely British would surely 
have styled itself a Metric Association. 

It would be interesting, as regards currency, to see some of 
those men of standing who lend their support to this Association 
to show us by example and i!lustration how our duodecimal 
system couldeven be equalled by the decimal system. 

However it originated, it is the practice of companies to pay 
their dividends as percentages on every hundred pounds 
—10 x 10. The co-operative societies which disburse large 
sums as dividends do not follow the ordinary practice. Why 
is this? The reason is obvious, that percentages are often 
troublesome when single pounds are dealt with. Seven per cent. 
is simple when hundreds are involved. With one pound the 
dividend is 1% of a shilling. These societies therefore make the 
dividends so much per pound and a pound sterling is a very 
divisible amount. 

To alter a naval phrase, the low divisibility of a decimal 





system makes it an unsuitable and cumbersome system for the 
basis of the currency of a nation. James STORMONTH, 
Edinburgh, August 12th. 


MARINE SALVAGE WORK. 


Srr,—In no other branch of engineering has so little progress 
been made or lack of enterprise been shown among British firms 
as in marine salvage work. In all the schemes mentioned for 
industrial advancement it has no place, and what little pro- 
gress there has been has been made chiefly by foreign firms 
which have been called in to undertake important work to the 
detriment of British firms because of their having. superior 
equipment and not because of better methods or more skilful 
engineers. 

Sven the Admiralty is backward in this respect, and has to 
call in private firms to salve its own ships, even of the smallest 
type. This is not as it should be. There might well be a 
salvage branch of the Royal Navy, for which purpose some of 
the older ships could be converted, and whatever methods 
were adopted and found successful could be copied by private 
firms which suffer from lack of capital, and to which the loss of 
their craft or portion of their equipment means crippling them 
and leaving their work to be accomplished by others. | 

This goes to show the need of a strong organisation with funds 
large enough to stand a heavy strain. With continuous employ- 
ment good results would be obtained on this capital even though 
the old methods, on which all concerned agree there is room for 
improvement, were retained. In normal times there is property 
to the value of £9,000,000, a large proportion of which is utterly 
lost on our coasts annually through lack of proper methods of 
salvage. During the last two years there has been an enormous 
increase, and the salvage operations, if carried out as formerly, 
will keep all the salvage companies at work for a considerable 
time, which means a great deterioration in the sunken vessels 
because of delay and the usual enormous cost in each case. — 

I understand that quite a number of companies, both British 
and foreign, is being formed to engage in salvage work. It is 


| to be hoped the home firms will see their way to amalgamate 


rather than work as separate small concerns. One strong firm 
with proper methods could attend to the whole of the coast 
and have a fair prospect of continuous work at very profitable 
rates at home and abroad for many years. Small concerns 
may have profits, but they will not be proportionate to their 
risks, and, besides, the country at large would not benefit, because 
of the extremely high prices for wreck raising as at present carried 
out, which small firms have to charge. P. B. 

+ Doncaster, August 12th, 1916. 


CONVERTING CENTIGRADE TO FAHRENHEIT. 


Sir,—- With reference to Mr. A. de Normanville’s new method 
for converting Centigrade to Fahrenheit, while very ingenious 
and simple when worked on paper, I think, as a mnemonic, the 
following is still more simple :— 

The ordinary formula of C x + 32 = F can be called 
C x 1.8 + 32 = F, and 1.8 ean to all intents and purposes be 
called 18. As this figure is a multiple (2 x 9, or 3 x 6), the 
multiplication of any figures thereby, mentally, is extremely 
easy, and, adding 32, F. 1s obtained. 

Take Mr. de Normanville’s cypher, 135 C., and mentally 
multiply by 2 (270) and by 9 (2430), that is, 243.0, plus 32 = 
275 F. By Mr. de Normanville’s system one has to carry in one’s 
head 35 x 2, then one-tenth of result and subtract, or add, 32 
from that, and further add, or subtract, that result to the first 
figure obtained, and by the time you arrive at this latter opera- 
tion you have probably forgotten the first figure. 

Multiplication by 18 in the way shown is much more simple, 
and during many years’ residence in Latin countries I have 
always done my conversions of Centigrade to Fahrenheit 
mentally, accurately, and without any trouble by using this 
system. Certain figures, such as 40 C., 50 C., 60 C., &c. &c., are 
extremely easy. For example :— 

4x 18 = 72 + 32 = 104 
5 x 18 = 90 4+ 32 = 122, &e. &e. 
W. A. Lirrecy. 

Valencia, Venezuela, July 25th. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
for August, 1916, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Headquarters and Range.—The Headquarters will be closed 
during August, except on Tuesday evenings, and the Range will 
be open only on Thursday evenings. On these evenings the 
Sergeant-Major will take charge and be responsible for the main- 
tenance of order and discipline. Recruits are urged to take 
advantage of this arrangement for drilling and shooting. 


Instruction Classes.—Instruction Classes at 46, Regency-street, 
will be held as usual for Platoons Nos. 9 and 10. 


Camp.—The camp at Otford will be available antil August 
31st. Members wishing to attend should enter their names at 
Headquarters on the sheet provided for the purpose. The cost 
will be about 3s. per day. Members should provide themselves 
with two blankets, knife, fork, spoon, cup, plate and a spare 
pair of boots. 

Entrenching.—As many members as possible should endeavour 
to attend the Sunday Entrenching Parades, in order that the 
work to. be done may be completed as expeditiously as possible. 
Parade in uniform, as usual, at Victoria (South-Eastern and 
Chatham Railway) Booking Office, 8.45 a.m. Members are 
reminded that this work is of national importance, and therefore 
all who ere able to putin Saturdays and occasional week-days 
are urged to do so. They are reminded that they can obtain 
railway vouchers from the booking clerk by showing their cap 


badges. 
By order, 
Macteop YEARSLEY, 
Adjutant. 








Ciry AND Guitps or Lonpon Instiruts.—On the report of 
the Delegacy of the City and Guilds (Engineering) College, the 
Council of the City and Guilds of London Institute has awarded 
the diploma of ‘* Associate of the Institute” to the following 
matriculated third-year students who have completed a full 
course of instruction as prescribed by the Council :—In Civil and 
Mechanical Engineering: A. H. Ailloud y Péon, E. H. N. Augier, 
H. Bateman (Henrici Medal), A. N. A. Caldéron y Flores, F. 
Dyson (Bramwell Medal), H. E. R. Finch, G. M. McCann, E. 
Marsden, K. V. Miiller, M. C. Rajada, L. Ratner, K. Siennicki, 
F. A. Swann, J. Swayne y Pré, D. Watson, A. G. A. Winter. In 
Electrical Engineering: F. de Arana y Bengoechea, C. A. Beer, 
A. L. de Calheiros e Menezes, C. Chagaloff, W. Greenwood, W. G. 
Messer, E. K, Ramaswami, A, H. E. Rogers, H. J. Tapsell. 
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400 HORSE-POWER FOUR-CYLINDER GAS ENGINE 


BROWETT, LINDLEY AND CO., LIMITED, PATRICROFT, ENGINEERS 








400 BRAKE HORSE-POWER FOUR-CYLINDER 
GAS ENGINE. 

WHERE close cyclical regulation is required, as in the 
case of driving alternators in parallel, designers of gas 
engines have found that four cylinders in line or arranged 
double tandem fashion operating on cranks 180 deg. apart 
give results which are unobtainable by any other arrange- 
ment, while the power to be derived from such engines 
is limited only by the diameter of the cylinders. The late 
Mr. James Atkinson was one of the first to demonstrate 
the merits of the four-cylinder engine in a paper which 
he read before the Institution of Mechanical Engineers 
in 1908. In that paper was given a aeries of diagrams in 
which the tangential effort on the crank pin in various 
types of engine was very clearly shown. The following 
comparison for a number of different engines in each case 
having a fly-wheel capable of absorbing 30 impulses 
was also given, the figures representing the difference in 
degrees that the fly-wheel of each engine would be ahead 
of or behind a wheel revolving at absolutely constant 
speed :— 


Degrees. 
Single-cylinder engine = os Bae 
Two-cylinder engine (vis-a-vis) 2.33 
Two-cylinder tandem engine .. 0.75 
Three-cylinder three-crank engine .. .. .. 0.42 
Four-cylinder, either double-tandem or in line 0.06 
Six-cylinder engine .. .. .. . 0.44 


With the four-cylinder four-crank engine the effect of the 
momentum of the reciprocating parts is tc give a diagram 
in which the tangential effort is represented by a curve of 
approximately rectangular form. Besides the advantaye 
of cyclical regularity the four-cylinder form of internal 
combustion engine is statically and dynamically well- 
balanced, giving little trouble as regards vibration. 

The firm of Browett, Lindley- and Co., Limited, 
Patricroft, has kept the above facts in mind in adopting 
the four-cylinder unit as its standard type. The engine 
which we illustrate herewith and in our Supplement is 
designed to give 400 brake horse-power at 250 revolutions 
per minute, The half tone engraving represents a pair of 
these engines driving alternators, The four cylinders are 
each 19in. diameter by 2@in. stroke. The crank shaft is 
9}in. diameter and is carried in five bearings, of which that 
next the fly-wheel is extra large in diameter and length. 
The dimensions of the four smaller main bearings are: 
diameter 9in., length 10in., but the fly-wheel bearing is 
10in. diameter by 22in. long. The crank pins measure 
9fin. by Yin. 
acting pattern with cylinders slightly offset, and the whole 
cf the working parts, with the exception of the valve- 
lifting rods, are enclosed as in a high-speed steam engine. 

The method of lubrication is shown in the sectional 
drawing of the engine in the Supplement. It is auto- 
matically maintained by simple means. Oil from the 


crank chamber is forced at a pressure of 10 to 15 Ibs. per | 
square inch by plunger pumps operated by an eccentric | 
through pipes and channels to the bearings whence after | 
having done duty it escapes and drains back into the | 


crank chamber for use again after being filtered through a 
gauze strainer. 
be readily detached for cleaning, the connection to the 
pump being automatically cut off by a valve when the 
strainer is taken out, thus preventing any unstrained oil 
passing through the pipes. From the pump the oil is 


The engine is of the four-cycle single | 





from channels cut in these bearings it is led through holes 
drilled in the crank shaft to the crank pins. From 
similar channels cut in the crank pins it is led by means 
of pipes up the connecting-rods to the gudgeon pins. 
The governor, which is illustrated on the drawing herewith, 











hye Engineer 


| small ‘by-pass valve placed near the oil pressure gauge. 
We are informed that this system has proved very 
economical, a four-cylinder engine of 400 horse-power 
working 24 hours per day only using about 1} gallons in 
‘ that period. 
















































































“THe Encincer” 
GOVERNOR 


The strainers are made so that they can | 
| is lubricated by means of a hole drilled up the centre of the | 


| shaft which communicates with a channel in one of the 
main bearings. Every bearing throughout the engine is 
in this way supplied with oil under pressure from the oil 


Swain Sc, 


OF 400 HORSE-POWER GAS ENGINE 


As these engines are primarily intended for coupling 
| direct to dynamos, in order to ensure true running of the 


fly-wheel and to facilitate erection, advantage has been 


| taken of the possibility of bolting the fly-wheel between two 


distributed by pipes to each of the main bearings, and | pump and the pressure can be regulated by means of a’ couplings, and for this purpose a large half coupling, 
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30in. diameter, is forged on the end of the crank shaft—see 
the Supplement. A short spigot enters some way 
through the hole in the fly-wheel web, and the dynamo 
shaft is arranged with a similar half coupling and spigot. 
By this means when bolted up tight the fly-wheel is 
secured between the half couplings, and although erection 
is very easy absolute truth of running is ensured. 

The connecting-rods—of which one is shown in detail in 
one of the drawings in the Supplement—are machined out 
of forgings of Siemens-Martin open hearth steel. A 
substantial form for both the big and small ends has been 
adopted with the object of allowing as little stress as 
possible—and no side stresses—to be taken by the bolts. 
The method of manufacture is as follows :—The rod is 
first forged with solid blocks at each end, which are then 
bored out to the diameter to take the brass shells. The 
bolt-holes are drilled and the ends of the rod are next 
sawn across. ‘The sawn edges are machined, and to make 
up for the metal lost brass fitting plates are used. The 
brass shells for the big end are lined with white metal but 
phosphor bronze is used for the gudgeon pin end. The 
size of the gudgeon pin bearing is 64in. diameter by llin. 
long. The diameter of the big end bolts is 2}in. The 
pistons, see the Supplement, are of hard cast iron. They 
are first rough turned, then annealed and finally finished 
by grinding. In addition to the working clearance they 
are givena taper form at the end, which comes in contact 
with the hot gases, this taper being designed to correspond 
with the equivalent expansion due to the heat from the 
explosion at any particular point. An important and novel 
feature of the piston design is the dummy end placed above 
the gudgeon pin bearing. This is done to prevent oil 
from the gudgeon pin bearing being splashed on to the hot 
metal of the piston top and thus becoming carbonised, 
and also heating up the oil. We are informed that since 
the introduction of this double end it has been found that 
the cooling of the oil in the engine base is absolutely 
unnecessary, as even after 24 hours’ running at full load 
the temperature of the oil does not exceed 140 to 150 deg. 
Fah. ‘Tests have been made by independent authorities 
toascertain this, and it was foundthat, starting from engine- 
room temperature, the temperature of the oil gradually 
increased during the first ten hours and remained practi- 
cally constant from that time. The highest temperature 
reached during a 24-hour test was 139 deg. Fah. 

It will be observed that the pistons are fitted with five 
rings at the explosion end and two rings at the lower end, 
the function of the latter being to prevent excess of oil 
passing up between the piston and cylinder walls. The 
lubrication of the piston itself is found to be amply 
provided for by the splash of the oil from the big ends in 
the crank case and by the oil coming down from the 
gudgeon pin bearing. 

The cylinders are in one piece with the water jacket and 
combustion chamber. The cylinder walls and the water 
jacket walls are, however, separated at the lower end of the 
cylinder,and aloosering is there fitted so that thedifferences 
in temperature and consequent variation of expansion 
between the cylinder wall and the jacket wall may occur 
without risk of fracture. In the same way the exhaust 
branch from the combustion chamber is cast separately 
from the wall of the water jacket. The cylinder covers 
are devoid of any valve gear, the combustion chamber 
being arranged on the side of the cylinder to permit of 
this. In consequence, in order to gain access to the 
pistons, all that has to be done is to remove the nuts 
holding the cylinder cover in place, and to break two 
small water connections. The cylinder cover can then 
be lifted away, the joints being made by grinding together 
the cover and cylinder. In the same way the admission 
valves are placed in a loose box,so that when this box, 
together with the valves, is removed, the exhaust valve is 
accessible and both it and all the lifts for removing the 
cylinder covers, pistons, inlet valve box and exhaust valve 
are directly vertical. The convenience of this will be at 
once appreciated by anyone who has had to handle 
heavy horizontal pistons and valves. Another important 
feature of this engine is the construction of the exhaust 
valves. These are made of cast iron with a chilled face, 
and they have cast in the centre of the valve head and 
spindle a steel centre—see the Supplement—-so that should 
the cast iron head crack off from the stem it will not come 
adrift. Chilled cast iron has been found to give by far 
the best results when working under the high temperature 
conditions of a gas engine exhaust. Chilled cast iron 
seats are also forced into the cylinder for the exhaust 
valves. The diameter of the exhaust valve ports is 
Thin., as is also the diameter of the inlet ports. The 
admission of air and gas is so arranged that both are 
separate until they are actually entering the cylinder. 
With this object the induction pipe is formed with two 
compartments, the upper being the gas supply and the 
lower the air supply. 

The inlet valve, in addition to its main head, carries a 
supplementary valve on its stem, which is furnished with 
a flexible connection so that on the admission valve 
commencing to open, air being in the lower part of the 
induction pipe first enters the cylinder, the gas valve 
remaining closed for a short period. This tends to sweep 
out any lingering products of combustion, &e., and 
prevents back-firing. On continuing to open, the inlet 
valve picks up the gas valve and as this opens a mixture of 
air and gas then flows into the cylinder. As the inlet 
valve closes the small gas valve closes first, but air continues 
to be drawn in from the lower part of the induction pipe 
through the ports, and this sweeps out any remaining gas 
mixture there may be above the inlet valve, so that when 
the inlet valve finally closes there is nothing but pure 
air remaining in the ports. Therefore should, through 
any derangement of the ignition system, back-fires or ‘‘ air 
pops”? take place, there is no mixture to support this 
when the inlet valve first opens, and there is no disturb- 
ance in the induction pipe and no interference with the 
working of the other cylinders. 

The governing is effected hy one cf three ways, to suit 
the particular fuel gas being used in the engine :— 
(1) Where a supply of gas at a steady calorific value a 
steady pressure is to be dealt with such as is supplied by a 
battery of producers, the governor is arranged as in type 
“A”—see the drawing herewith—-where one valve 
controls the admission of gas and the other the admission 
of air. These valves can be set to give the best proportions 
of mixture, and no further regulation is required. (2) One 
of the greatest difficulties gas engine designers have to face 





is the variation in the qualities and pressures of gas 
which is supplied for use in their engines. From an 
ordinary suction plant, unless very carefully handled, 
very wide differences in the quality of gas are met with, 
which cannot possibly be anticipated by the engine, and 
therefore some manual adjustment of the proportions 
of mixture is essential. For these conditions type ‘* B” 
governor valve is used. In it governing is effected by 
the gas alone, and the engine attendant regulates the 
mixture of air to suit the quality of gas being supplied 
by the plant from time to time. For blast furnace 
and most producer gases the volume of air is about one and 
a-quarter times the volume of gas. (3) For town’s gas and 
coke oven gas, where the calorific value is very much 
higher, different proportions have to be used, and 
type ‘“‘C” governor valve is then adopted. It consists 
of a short piston valve working over a short specially 
proportioned slot on the gas supply, and a longer piston 
valve working over double slots for the air supply. By 
varying the lengths and shapes of these slots, proper 
proportions of mixture can be obtained. The whole 
governor is arranged so that either type ‘‘ A,” “‘ B,” or 
““C”’ valves and liners can be fitted in the standard 
governor case, and it is therefore an easy matter to adjust 
the governor for using a different quality of gas at any 
time. This is the only thing that needs alteration to suit 
a change in the gas supply. 

The various types of governor valves are controlled 
by a centrifuga! governor mounted on the end of the 
crank shaft and operating the valves through a bell-crank 
lever and vertical rod. One feature to be noted is that 
the speeder spring for adjusting the speed of the engine 
is so arranged in connection with the governor that the 
valve is always tending to be closed by this speeder spring, 
and compressing the spring, i.e, putting more pressure 
on the valve tends to close it. The object of this is that 
should the governor at any time fail, through the levers or 
pins, &c., breaking, the speeder spring would shut down 
the engine by closing the governor valve, which is only 
kept open against the pressure of the spring by the governor 
springs being in operation. The joints and fulcrum pins 
on the governor are supplied with oil under pressure from 
the forced lubrication system, as previously mentioned, 
so that there is no danger of the governor sticking. 

A supply of cooling water is taken to each cylinder 
independently. It enters immediately under the exhaust 
valve, and finds its way to the upper part of the cylinder, 
whence it is led through a connection having horizontal 
joints to the cylinder cover. From the cylinder cover it 
is again taken by means of a horizontal joint to the 
cylinder section of the exhaust pipe, and is finally led 
away to either drain or pump as may be necessary. By 
this means the attendant is able to assure himself that 
every cylinder is getting its proper supply of water. 

The ignition of the charge in the cylinder is effected 
by two high-tension sparking plugs set one on either 
side of the combustion chamber. A complete magneto 
or other ignition set is provided for each series of plugs, 
so that should one plug or system fail, either temporarily 
or permanently, the engine may be kept working on the 
other system until such time as it can be shut down for 
examination. 

Starting is effected by compressed air. Compressed 
air at 250 lb. per square inch pressure is stored in receivers. 
In the case of the 400 horse-power engine there are three 
of these receivers, 16in. diameter by 8ft. long. When 
it is desired to begin running the engine is barred into 
starting position, which would be with either one of the 
two cylinders fitted with starting valves, 10 to 15 deg. 
advance on their normal working stroke. It should be 
noted that no half compression gear or any gear whatever 
for putting valves in and out of action is used, all operations 
beyond barring into position being automatic. 

The proper timing of the admission of compressed air 
to the cylinder is done through a small valve box and cam 
placed between themain control valve and the air admission 
valve to the cylinder. The function of this valve is as 
follows :—Normally the valve is held off its seat by a light 
spring, but the pressure of air behind the valve overcomes 
the resistance of this spring and forces the valve stem 
against a small cam on the cam shaft. This cam is so set 
that it opens the valve 10 deg. after ignition would 
normally take place in the cylinder, and keeps it open 
for about a quarter of the piston stroke. On opening the 
main control valve, therefore, to start, air tends to force 
the automatic valve on to its seat, but the cam does not 
permit of this, so air finds its way through the pipe to a 
check valve on the cylinder, forces this open, and pressing 
the piston down commences the movemnet of the engine. 
On the completion of the power stroke the exhaust valve 
opens in the usual way and the air exhausts through the 
exhaust valve on the upstroke. The admission valve then 
opens and the cylinder takes in a charge from the induction 
pipe. Until, however, the induction pipe has become 
charged with gas, no explosion will result on the following 
working stroke and the compressed air valve will again 
open and admit compressed air, continuing the movement 
of the engine. When, however, the induction pipe has 
become charged a mixture enters the cylinder and is 
compressed, ignition takes place, and owing to the ignition 
being 10 deg. in advance of the opening of the compressed 
air valve, the pressure inside the cylinder will be greater 
than the pressure of the air tending to enter the cylinder, 
therefore the check valve on the cylinder will remain 
closed and no air will be used. The engine is then under 
way and nothing remains but to close the main air control 
valve. 

All the valves are operated by steel cams which are 
case-hardened and ground to special shapes by means of 
standard formers, each cam being finished on its own 
keyway and forced on to its own diameter swell on the 
cam shaft. The exhaust valve is operated by direct 
vertical lift from the cam through the medium of a small 
roller working through a piston-type guide rod. The rod 
itself has an adjusting screw between it and the end of 
the exhaust valve stem, so that an accurate clearance 
may be maintained to ensure the exhaust vaive closing. 
The inlet valve is operated in the same way, but in this 
case a small rocking lever centred in the inlet valve box 
is necessary, as the inlet valve opens downwards. An 
adjustment for maintaining the clearance there is also 
provided. 

The cam shaft is 3}in. diameter and is carried in five 
bearings—one between each cylinder and one at each end. 


Each of these is 8}in. long and the shells are large and are 
held in the frame in such a way that by simply removing 
a set screw from each bearing the whole of the shaft 
with its cams and bearings can he removed endways from 
the frame without disturbing any other gear. The 
cam shaft is divided in the centre by a forged flanged 
coupling, and the holes in the frame and the diameter of 
the shells are large enough to permit this flange passing 
through them. This obviates the necessity of removing 
the fly-wheel before the cam shaft can be taken out should 
the space at the end of the engine be restricted. The 
cam shaft bearings are also provided with forced lubrication 
from the main oil system. The cam shaft is driven by 
two-to-one gear from the main crank shaft at the governor 
end. Browett, Lindley and Co. have tested many types 
of gears for this purpose, but finally the plain tooth gear 
has been reverted to as being the most satisfactory, taking 
all conditions into account. Both the crank shaft and the 
cam shaft are held in position at the fly-wheel end bearing 
only, and absolute freedom for expansion is thus provided 
throughout the whole of their length. Access to the 
eylinder covers, valves, &c., is provided by means of a 
platform extending on the two sides and one end of the 
engine. 

The consumptions on these engines are usually based in 
B.Th.Us. per horse-power, and many tests have been 
taken by consulting engineers and others. The lowest 
heat consumption recorded is, we understand, 9540 
B.Th.Us. per brake horse-power, and the highest 10,260. 
The average heat consumption is therefore calculated to 
be about 10,000 B.Th.Us. The mechanical efficiency of 
this type of engine is given as 85 per cent., and the 
whole plant certainly makes a very economical and 
reliable power unit. Tachograph diagrams from one cf 
the engines which have been inspected by us show no 
material difference in speed when running loaded or light, 
even when a length of 20 mm. of paper were used on 
the instrument per revolution of the crank shaft. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 





Lioyp’s Register Shipbuildings Returns for the quarter 
ended June, 1916, are, as has been the case with the 
preceding returns since the outbreak of the war, confined 
to merchant vessels in course of construction in the United 
Kingdom. From them it appears that there were 440 
merchant vessels of 1,540,218 tons gross under construc- 
tion at the close of the quarter. The particulars of the 
vessels in question are as follows, similar details being 
given for the last quarter and for the 30th June, 1915, for 
the purpose of comparison :— 



































| 30th June, | Sist March, | 30th June, 
| ” 1916, 1916” | 1915. 
Description. | I oan 
Ha. | Sooene, | ™* | sommage. | ™* [tonne 
Steam— é 
Steel =| 482 | 1,588,640 | 420 1,422,645 494 | 1,606,005 
EE Sr a — — — — 
Wood and composite ..| — — — _ -|; —- 
Total | 432 | 1,588,640 | 420 | 1,422,545 | 434 | 1,505,025 
Sail— 
Steel eas) oF ees 790 6) 1,450 
Eo ae eee a _ — [— - 
Wood and composite |_| 1 106} 1) 10} 2 450 
Yolde...:. | St see es s90| 8! 1,900 
Total steam and sail ..| 440 | 1,540,218 | 424 | 1,428,485 | 442 | 1,506,925 
| | 


The tonnage now under construction in the United 
Kingdom is about 117,000 tons more than that which was 
in hand at the end of last quarter, and about 33,000 tons 
more than the tonnage being built twelve months ago. It 
will be understood that the rate of progress in merchant 
ship construction continues to be very much reduced in 
the present circumstances, and that the immediate output 
will be considerably less than that which would be obtained 
under normal conditions. Of the merchant vessels being 
built in the United Kingdom at the end of June, 382 of 
1,254,366 tons are under the inspection of the Surveyors 
of Lloyd’s Register with a view to classification by the 
society. 

The following figures show the distribution of vessels 
under construction in some of the principal shipbuilding 
districts of the country. Each district, of course, includes 
places in the neighbourhood of the port after which it is 
named :—Barrow, Maryport and Workington, 3; 2175 
tons gross ; Belfast, 24; 262,050 tons gross ; Glasgow, 71, 
296,022 tons gross; Greenock, 52; 238,830 tons gross ; 
Hartlepool and Whitby, 12; 69,625 tons gross ; Hull, 61; 
31,428 tons gross; Liverpool, 13; 26,687 tons gross; 
Middlesbro’ and Stockton, 18; 51,670 tons gross; New- 
castle, 67; 310,577 tons gross; Sunderland, 52; 197,359 
tons gross. 

The following table shows the vessels under construction 
in the United Kingdom classified according to gross 
tonnage :— 


Number. 

Gross tonnage. Steam. Sail. 
"100 and under 500 tons . 140 8 
500 ae 1,000 tons a oe _- 
1,000 - 2,000 ton« + oe - 
2,000 ax 3,000 tons 35. - 
3,000 na 4,000 tons 338. - 
4,000 5,000 tons 51. ~ 
5,000 ae 6,000 tons se. - 
6,000 * 8,000 tons 39. _ 
8,000 rs 10,000 tons a. a 
10,000 9 12,000 tons te — 
12,000 pm 15,000 tons Bis _- 
15,000 vo 20,000 tons . Be = 
20,000 " 25,000 tons , ae — 
25,000 ” 30,000 tons ‘ ae _ 
30,000 » 40,000 tons > ee _— 
40,000 tons and above .. —-. ad 
Total .. 432 8 


* Vessels of less than 100 tons are not included in Lloyd’s Register 


Shipbuilding Returns. 


During the three months 91 vessels of a total gross 
tonnage of 157,594 were launched, and 84 vessels of a total 





gross tonnage of 193,719 were commenced. 
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TWO LONG SCREWS 


H. BROWN AND CO., BRISTOL, ENGINEERS 























Fig. 1 


, 3,000,000 kilowatt hours per annum for commercial pur- | 


| poses, in addition to the current supplied to the mill. Asa 


SOME LONG SCREWS. 
ee ce | matter of fact it generates some 4,500,000 kilowatt hours 


Some long screws have recently been successfully made | per annum for that’purpose alone. 
by the firm of H. Brown and Co., of 66, Prince-street,| The arrangement sounds somewhat complicated, but 
Bristol. Two of these screws are shown in the accompany- | seems to work out satisfactorily to both parties, though 
ing engraving—Fig. 1—one of the screws being in the lathe | the lumber company appears to have made a very good 
and in course of being completed. As will be seen from | bargain. The total amount of current generated is as 
the drawing—Fig. 2—the total length of the finished bar | follows :—Supplied to the lumber mill on an average 8500 
is 28ft. long. The first foot is made 2}in. square, the next | kilowatt hours per day = say, 8500 300 = 2,550,000 
foot is 3}in. in diameter and is screwed with a Whitworth | kilowatt hours per year ; current generated for commercial 
thread, three threads to the inch. The next 3ft. of the | purposes, in excess, 4,500,000 kilowatt hours per year. 


. shaft are left plain and are taken down to 32!in. diameter. | Total current per year, 7,050,000 kilowatt hours per year. | 

















above normal. Five hydro-electric plants on this river, 
belonging to the Southern Power Company, totalling more 
than 125,000 kilowatts, and two steam plants of 18,000 
| kilowatts, were all seriously affected by the floods and had 
to be shut down. Reports state that the Kanawha River 
at Kanawha Falls was 31.7ft. above normal, and 38ft. 
at Charleston. The New River near Roanoke, Virginia, 
was reported as having been 30ft. above normal, the highest 
since 1878. At Mount Holly, on the Catawba, the flood 
crest is said to have reached 47ft. above low water mark. 
| The Yadkin River, near Winston-Salem, rose to 25ft. 
above normal and 8.5ft. higher than has been recorded 
in the past forty-five years. The water at the Catawba 
station is said to have reached the top of the windows in 
the power house, and at this and other stations the water 
washed around the concrete dams and cut new channels 
which will have to be repaired before the full load can be 
taken again. Bridges were washed away and many miles 
of railways and telegraph and telephone wires destroyed. 
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For the next Ift. 6in. there is again a 3}in. Whitworth 
thread, the foregoing accounting for a total length of 
6ft. 6in. The screw proper then begins and continues for 
the remaining 21ft. 6in. of the shaft. It is 4in. in diameter, 
and has a square thread lin. pitch and Zin. deep formed in 
it for the whole of its length. 








SPIRAL RIVETED PIPING. 


THE Editor of THE ENGINEER desires information for a 
correspondent regarding spiral riveted piping such as 
manufactured by the American Spiral Riveted Pipe Com- 
pany, and by Messrs, Abenroth and Root, both of the 
United States of America. If British firms manufacture 
a similar pipe, replies are requested from them, as well as 
from the firms above mentioned, to the following ques- 
tions :— 

(1) Sizes of pipe which can rapidly be delivered in large 
quantities. (2) Weight of spiral riveted pipe per foot run, 
according to size. (3) Date of delivery after receipt of 
order. (4) Method of jointing pipe lengths. (5) Is the 
pipe made of plain galvanised iron or has it been treated 
with asphaltum composition ? 

Firms sending replies are requested to enclose catalogues 
or trade data, in order that the Editor may forward them 
to his correspondent. 











AN UNUSUAL POWER CONTRACT. 


In Oregon, Ohio, United States, a public electric power 
company, and a lumber or saw mill, have been erected 
in close proximity to each other. The saw mill required 
a considerable amount of power to drive its wood-working 
machinery, and the power company needed fuel for steam- 
raising purposes. Accordingly a contract of a somewhat 
unusual kind was drawn up whereby the requirements of 
each could be met on terms mutually satisfactory. The | 
refuse material from the saw mill is transmitted by means 
of a blower and conveyor to the boiler-house of the power 
station, but instead of selling this material at so much per 
ton, the power company agreed to pay the wood company 
-005 dol., or about }d., per kilowatt hour at the switch- 
board on all the energy generated, while, per contra, the 
saw mill pays .009 dol., or about vnd., per kilowatt hour 
for the first 1,000,000 kilowatt hours of current it consumes, 
and .008 dols., or 2d. per kilowatt hour for all current 
which it requires over and above this amount. A further 


clause in the contract specifies that the power company 
is to purchase sufficient fuel to generate a minimum of 


| States of North America. 


Fig. 2—SQUARE THREAD SCREW, 2ift. Gin. LONG 


The amount paid by the power company to the saw mill 
for fuel at Jd. per kilowatt hour = £7343. As a set-off to 
this the saw mill takes from the power company current 
to the amount of 8500 kilowatt hours per day, or 2,550,000 
kilowatt hours per year, as above stated, and for this it 
pays as follows :—1,000,000 kilowatt hours at .009 dol. 

£1875; 1,550,000 kilowatt hours at .008 dol. 
total. £4458. Subtracting this sum, which was paid by the 


saw mill to the power company for current, from £7343 | 7 
; | and Company. 


paid by the latter tc the former for fuel, leaves a balance of 
£2885 per annum in favour of the saw mill. In return for 
this amount the power company has the sale of, say, 
4,500,000 kilowatt hours to the public, and, presuming 


that the charge for this is .009 dol., the sale will yield | 


£8437. 

The fuel as delivered by the mills to the power station is 
in the form of shavings, saw dust, and chips. The shavings 
are blown through a distributing system into cyclones or 


= £2583 ; | 


| 
| 


| 


| 


| 


sawdust collectors, situated on the roofs of the fuel bins | 


owned by the power company, and extending under the 
saw mill. The fuel bins hold a quantity large enough for 
a ten days’ run, so that a temporary shut down of the mill 
does not interfere with the generation of power. From 
the fuel bins the refuse is taken to the boiler-room by con- 
veyors. The boiler furnaces are of the Dutch-oven 
pattern, with stationary plain girder grates, the wood 
being fed in from the top of the furnace and burned by 
natural draught. There are five boilers totalling 1850 
horse-power. 

It is stated that if the power company had to use coal 
as fuel the cost per kilowatt hour at the switchboard would 
be between two and three times the present net cost with 
wood fuel, which works out at just under 0.118d. per 
kilowatt hour. 








GREAT FLOODS IN AMERICA. 


As the result of a hurricane accompanied by heavy 
rains on July 15th, 16th and 17th last, floods of unpre- 
cedented extent were experienced in the South-Eastern 
The area that felt the full 
effects of the floods extends from Eastern Tennessee, 
through south-eastern West Virginia, south-eastern 
Virginia, across North Carolina to Wilmington. The 
rivers which drain these districts are the French Broad 
River, the Broad River, the Catawba and the Yadkin 
rivers, on all of which hydro-electric plants are situated 
supplying a large number of towns, cotton mills, and other 
factories with power and light. So immense was the flood 
on the Catawba River that there was scarcely a bridge, 
telephone, telegraph or power cable left from the source 
to the mouth: the maximum rise of water being 50ft. 
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Series). By H. P. Hudson. London: Longmans, Green 
and Co. 1916. Price 6s. net. 

A Manual of Motor Mechanics and High Fifficiency 
Tuning. By L. Mantell. London: The Temple Press, 
Limited. Price ls. 6d. net. 

Text-book of Theoretical Naval Architecture. By F. L. 
Attwood. (New edition). London: Longmans, Green 
Price 9s. net. 

Gas Engine Ignition. By E. B. Norris, R. K. Winning, 
and W. C. Weaver. London: The Hill Publishing Com- 
Price 6s. 3d. net. 


A Treatise on the Theory of Aliernating Currents. By 
A. Russell. Vo!. I'. Second edition. Cambridge: At 
the University Press. Price 15s. net. 

The Slide Rule: A Practical Manual. By ©. N 


Pickworth. Fourteenth edition. Manchester: Emmott 
and Company, Limited. Price 2s. net. 

No Limit : Book of Weights, Steel and Tron. Compiled 
by A. Woodeock. Stoke-on-Trent: The Moswood Puls 
lishing Company. Prices 15s. and 24s. (special binding). 

The Panama Canal: An Engineering Treatise. Under 
the direction of George W. Goethals. In two volumes. 
London: The Hill Publishing Company, Limited. Price 
two volumes, 31s. 6d. net. 

French and English Commerical Correspondence (The 
Marlborough Series). By William Chenob-Maurice and 
C. Laroche. London: E. Marlborough and Co. 
1916. Price Is. net. Cloth Is. 6d. 

Industrial Gases, including the Liquefaction of Gases. 
By G. Martin, E. A. Dancaster, J. M. Dickson F. B. 
Gatehouse, FE. Jobling, and H. 8. Redgrove. Londor: : 
Crosby Lockwood and Son. Price 7s. 6d. net. 

Directory of Manufacturers, Wholesale Importers and 
Exporters on the North-Eastern Railway System. For 
gratuitous distribution. Applications should be made to 
the Passenger Manager, Advertising Section, North- 
Eastern Railway, York. 

On the Manufacture and Tesliny of Prismatic Compasses : 
Especially Mar’: VI1. Military Pattern. By F. FE. Smith. 
(Reprint from the Transactions of the Optical Society). 
London: The Optical Society. Price to members 4d., to 
non-members Is. 








Owr1nc to its having been able to reduce the cost of 
transit of coal by the purchase of its own fleet of steamers, 
the South Metropolitan Gas Company will be able to lower 
its charge for gas during the current quarter by twopence 
per 1000 cubic feet. 
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RAILWAY MATTERS. 


Or the 3406 men who have joined the colours from the 
London, Brighton and South Coast Railway 162 have been 
killed, 304 wounded, and 30 made prisoners, 

Tue Cambrian, Furness, Rhymney, Caledonian and 
Glasgow and South-Western interim results for the first 
half of the present year are the same as for the corres- 
ponding period of 1915. 

Tue “ Diario Official,” Rio de Janeiro, of July 4th, 
publishes a decree (No. 12,114) approving the plans and 
estimates for the construction and equiptment of modern 
railway repair shops at Passa Quatro, in the State of Minas 
Geraes, for the Sul-Mineira railway system. The esti- 
mated cost of the works is 1,339,917 milreis, or about 
£71,000 at the current rate of exchange. 





Five thousand steel gondola cars for general service on 
the Russian State railways have recently been built by 
the Pressed Steel Car Company of McKees Rocks, Pa. 
The bodies of the cars are 40ft. long by 9ft. 6?in. wide 
by 4ft. 4in. high inside, the rated capacity being 50 metric 
tons. The cars, after being built, are taken to pieces, 
packed and conveyed from New York to Vladivostok 
vid the Panama Canal. 


PRESIDENT Wooprow WItson has signed the Bill 
authorising an investigation by a joint committee of 
Congress of the entire subject of the regulation of the 
railways of the United States—an investigation which is 
expected to be the most important affecting transportation 
ever conducted in that country. The legislation is the 
result of a suggestion in President Wilson’s Message to 
Congress last December. 


Up to the end of July there had been exported from this 
country during the present year 60,822 tons of rails, 
chairs, metal sleepers and other permanent way material 
in iron and steel of the value of £716,491, as compared with 
material to the value of £1,871,876 in the first seven 
months of 1915. Locomotives to the value of £727,500 
were exported during the same period as compared with 
those of the value of £1,490,895 in the corresponding 
period of 1915, and carriages to the value of £261,093 
and wagons of £404,219 as against £329,989 for carriages 
and £763,895 for wagons in 1915. 

THe August issue of the London and North-Western 
Railway Gazette had an interesting article on the straw- 
berry traffic, from which we learn that Glasgow has had 
10,000 baskets in one day from the Hampshire district. 
Dublin is very fond of strawberries, and it is not unusual 
for the Irish capital to have 3000 baskets in one day. 
In order to avoid injury to the latter in their tranship- 
ment at Holyhead, they are packed in vans like those used 
for registered baggage to the Continent, which are lifted 
bodily off the truck at Holyhead and placed on the deck 
of the steamer ; one truck will carry three of the “lift” 
vans. 

On Friday morning last at Bletchley, on the London 
and North-Western Railway, a train of empty carriages 
was, in error, shunted back on the down main line on which 
road an express from Euston was approaching. A collision 
ensued, and as a result a horse-box on the rear of the 
empty carriage train was destroyed. In this box a 
soldier was riding and he was killed. A coroner’s inquest 
was formally opened the following day, and then adjourned 
until Tuesday next. Colonel Druitt was holding his 
inquiry on behalf of the Board of Trade on Wednesday 
last. For the present we will withhold any comments 
on the accident. 

In our issue of July 7th we quoted some satisfactory 
figures from the report for the year 1915 of the Paris 
Metropolitaine. The results of the Nord-Sud for the same 
period are now available. For the first eleven months 
of-the war this line passed through a period of depression, 
but since July, 1915, the number of tickets issued has been 
greater than in 1913, and whereas the first half of 1915, 
when compared with the corresponding period of 1913 
showed a decrease of 11 per cent., the second half of 1915, 
when compared with the second half of 1913, showed an 
increase of 5 per cent. This increase was probably due to 
the absence of motor omnibus competition, but it was 
off-set by the increase in the price of coal, the ratio of 
expenditure to receipts having risen from 46.989 per cent. 
in 1914 to 48.984 per cent. in 1915. 


In October last the railway companies increased the 
war bonus paid their men from 3s. to 5s. per week and that 
paid to boys from Is. 6d. to 2s. 6d. The men are now 
asking for 10s., and Mr. J. H. Thomas, the assistant 
secretary of the National Union of Railwaymen, justifies 
the men’s undertaking, made in October, not to ask for 
more money, being broken, because the promise was made 
under protest and after the companies’ representatives 
had stated that, as common-sense men, they would be 
prepared to realise changed circumstances if the war went 
on indefinitely. Mr. Thomas showed how the increased 
earnings by dockers and munition workers had rendered 
the position of railwaymen doubly hard. In the vicious 
circle which had been created wherever wages increased, 
the shopkeepers and everybody else immediately set out 
to increase prices. The railwaymen also had to pay 
higher prices, but they could not go to the dockyards or 
the munition works, because the companies would refuse 
them leaving certificates. 


In the final estimates of expenditure of the South African 
railways and harbours for the year ending March 31st, 
1917, the total estimated expenditure on railways is put at 
£13,867,055. The following expenses are assigned under 
the heading ‘‘ Maintenance of Permanent Way ”’ :— 
Sleepers, £92,447 ; rail, £60,599 ; other material, £24,863 ; 
bridges, £34,391 ; crossings, overhead bridges, fences, &c., 
£14,175; signals, £27,624; telegraphs and telephones, 
£55,099 ; and water supply, £23,436. As regards material 
for the maintenance of rolling stock, £283,637 is allotted 
in connection with locomotives, £92,593 for coaching 
stock, and £213,176 for goods stock. £39,862 is assigned 
for expenditure on lubricating supplies, £20,638 for running 
stores for locomotives and vehicles, and £109,439 for tar- 
paulins. The total estimated expenditure on harbours is 
put at £1,199,288. The following sums appear under the 
heading ‘‘ Maintenance ” :—Dredging, £43,864; jetties, 
wharves, and quays, £14,921 ; breakwaters and sea walls, 
£5720 ; buildings, &c., £20,133. 


NOTES AND MEMORANDA. 





“ STOLENITE ”’ is the appropriate local name given to a 
mineral in California, which is recognised as legal tender 
at the poker tables. 


Tue shrinkage of manganese steel is greater than that 
of ordinery steel. A well-known American firm of 
engineers allows for a shrinkage of ;in. per foot in making 
patterns. 

Tue tonnage of ocean-going merchant vessels now being 
built or on order in the United States is 1,000,000. The 
number of ocean-going ships of more than 1000 tons gress 
now under construction is 1915. 


ASATISFACTORY test of a new submarine gun has recently 
been conducted by the U.S. Bureau of Ordnance, says the 
Army and Navy Journal. All the new submarines will 
be armed with guns as well as torpedoes. The new gun 
is of 3in. calibre with disappearing carriage. 


TUNGSTEN steel for engineers’ cutting tools has been 
selling in America at about 13s. per pound, and the small 
sizes have been difficult to obtain at any price, as the mills 
are busily occupied on carbon tool steel production. 
Carbon tools are being largely substituted for those con- 
taining tungsten. 


SINcE the registration .of motor cars and the issue of 
driving licences under the Motor Car Act of 1903 came 
into force, 97,334 motor cars, 46,347 motor cycles, and 
482,073 licences to drive have been recorded by the London 
County Council. In the full period there have been 
37,928 changes of ownership of motor cars, and 22,822 
of motor cycles. 


A HELICAL toothed gear box for motor vehicles has been 
invented by a Swiss engineer, who. claims to have been 
successful in eliminating the end thrusts which this form 
of gearing produces. The thrusts are balanced by equalis- 
ing the tooth pressures, an effect attained by suitably 
proportioning the number of teeth in the gear wheels 
and carefully arranging the tooth angles. 


In a description of the German submarine cargo boat 
Deutschland, which appears in the current issue of the 
Marine Review, New York, it is stated that the vessel 
carried 180 tons of liquid fuel for her two sets of 600 horse- 
power Diesel engines, and that at the end of her 3800 miles 
voyage'she had 95 tons of oil still left. According to these 
figures the fuel consumption works out at almost exactly 
5 lb. of fuel per mile. 


More than 8000 private and industrial motor vehicles. 
valued at £2,051,566, were exported from the United 
States during April last, as contrasted with only 5345 and 
£1,609,044 respectively in the corresponding month of 
last year. According to the Autocar,Canada, Australia, 
and France are the three best customers. The shipments 
to the United Kingdom, owing to the new importduty and 
the prohibition in force, fell from 1455 to only 713 vehicles. 


Divers of the United States navy have succeeded in 
not only reaching a depth of 300ft. to 305ft., but in re- 
maining at that depth for varying intervals of from 5 to 
20 minutes at a time, making examinations and observa- 
tions in regard toa sunken vessel that made its subsequent 
salvage possible. This work was done in connection with 
the raising of the United States submarine F-4, which 
was lost off the harbour of Honolulu on March 25th, 1915. 
It is claimed that not only did the divers establish a new 
world’s record for deep-sea diving upon the occasion, 
but the subsequent raising and recovery of the F-4 is the 
only instance in history where a sunken vessel was re- 
covered from a depth of 300ft. At this depth the pressure 
per square inch is 129.9 Ib. 


Most of the packings used for steam jointings have been 
in the past made abroad, and, in consequence of the 
difficulty of obtaining supplies, several British firms have 
been endeavouring to make in this country packings of 
equally good quality. The chief difficulty has been to 
obtain packings which can be used for joints in super- 
heated steam pipes. Several samples have been tested 
in the apparatus for testing the blowing-out pressure of 
joints at the National Physical Laboratory, and according 
to the report of this institution, the makers have been so 
far successful in producing joint rings varying from sin. 
to jin. in thickness which will stand a pressure of 250 Ib. 
per square inch at a temperature of 1000 deg. Fah. to 
1100 deg. Fah., without any signs of breaking down. 


GERMANY is said to be building a tremendous mercantile 
fleet, including the Bismarck, 56,000 tons, the largest ship 
in the world. There is also the Tirpitz, of 32,000 tons. 
under way, and the list also includes three others of 
22,000 tons each, four having a carrying capacity of 18,000 
tons each, two steamers of 13,000 tons, three passenger 
steamers, two cargo ships of 17,000 tons for the Panama 
trade, two fast liners of 35,000 tons to shorten the time 
between the United States and Europe. The same 
company is building twelve other ships of 12,000 tons, 
and the Miinchen and the Zeppelin, of 16,000 tons each. 
The Bremen-Africa Line is constructing six steamers, 
the Hansa Line eight and the Cosmos Line ten, ranging 
from 9000 to 13,000 tons. The above figures are quoted 
by an American contemporary from an interview with 
Herr Ballin, published in a German paper. 


Tue rating of electric lamps in lumens is again being 
seriously discussed by the technical people in America. 
An article on the subject in the Electrical World says that 
the metric system has suffered from the fact that its unit 
of length was a long yard instead of a short yard, and the 
unit of capacity a big one instead of a little one. Had the 
metre been 33in. and the litre about nine-tenths of a quart 
it is highly probable that both would be in regular use. 
The rating of incandescent lamps in lumens is a different 
matter, and numerically the rating is unobjectionable 
except as it may seem so far from the customary one as to 
require an explanation. The main trouble is that the 
ordinary person does not know a lumen from a Croton 
bug. The idea behind the lumen is a rather mathe- 
matical one, involving the intrusion of the ubiquitous 7, 
and it is not easy to explain to the man on the street. 
Our contemporary states that the rating of lamps in lumens 
should be preceded and followed by a vigorous campaign 
in education, but it has very much to recommend it, 





particularly in these days of gas-filled lamps, 





MISCELLANEA. 





THE City of Montevideo has authorised the issue of 
bonds to the value of 1,000,000 pesos—about £217,000 at 
current rate of exchange—for the carrying out of sewerage 
works. The works will be efiected by contract with 
private firms, after public calls for tenders, or by the muni- 
cipal authorities themselves. 


Ir has been found by continental engineers that bare 
zine wires or cables are not suitable for overhead lines. 


The main reason given is mechanical weakness and 
liability to breakage under atmospheric influence. As 


a substitute for copper in overhead lines only iron is now 
considered. _, Experience has, however, indicated that in 
general rubber-insulated zine conductors as well as 
jacketed wire can be used in the same way and installed 
in the same manner as in the case of insulated copper 
conductors. 

At a ship-repairing yard at Brooklyn, New York, a 
vessel called the L. V. Stoddard, measuring 246.7ft. long 
by 43.8ft. beam, and with a capacity of 2306 tons, was 
recently converted from a cargo boat to a modern oil 
tanker. She was cut in two preparatory to adding 52ft. 
to her length. The vessel was cut amidships by burning 
out the rivets with oxy-acetylene torches, an operation 
which occupied only 26 hours. The forward section was 
then advanced 52ft., and the vessel was rebuilt and floated 
within twelve days. 


Mexico depends almost entirely on foreign shipping 
for conducting its trade. Her merchant fleet is made up 
of 42 vessels with an aggregate gross tonnage of 39,294. 
According to the Marine Review five of these ships are 
wood, with a total gross tonnage of 1120; six are iron 
with a tonnage of 3070; and the remaining 31 are of steel, 
averaging slightly more than 1000 gross tons. Only 13 
Mexican vessels have a gross tonnage of more than 1000, 
the largest being San Antonio of 5251 gross tons. No 
other ship of 4000 gross tons or more is included in the 
fleet. 


Protest against the stealing of engineers’ ideas by other 
engineers and by manufacturers is heard with too great 
frequency. Generally there is no remedy at law, so that 
the only hope for a lessening of the practice lies in raising 
the general level of the profession and of business ethics. 
The Engineering Record, of New York, in this connec- 
tion mentions several flagrant cases of this kind which 
have recently come to light, but in which it was a case 
of “‘ biter bit.”” In two of the cases cited the designs were 
purloined bodily and applied to conditions where they 
did not exacily apply. In one case there was a partial 
failure; in the other, a wise client took the precaution 
to consult the originator and saved himself from certain 
loss. 

THE use of buttonhole badges is now pretty general at 
conferences and meetings of large societies, and it is 
recognised that such devices have their advantages, 
especially in paying visits to works and other places of 
interest, access to which would otherwise be difficult to 
obtain. In order to- make for cordiality and promote 
social intercourse, an American engineering contemporary 
suggests that it would be a good thing to inscribe each 
member’s name on his badge, so that he may be readily 
approached by those who wish to meet him, but who only 
know him by reputation. As a means of publicity the 
idea is no doubt quite good, but we fancy that men on 
this side of the Atlantic, with the exception of a few who 
‘are prone to self-advertising methods, would prefer 
anonymity in this particular connection. 


A WELL-KNOWN consulting engineer of New York has 
laid a proposition before the Ontario Government to pay 
two dollars per horse-power year as a royalty for the 
Canadian power rights of the lower Niagara River. Dr. 
Thomson’s idea is to build a dam, a short distance above 
Queenston, of such height as to drown out the rapids and 
create an operating head of 90ft. at the site of the dam. 
By this means it is proposed to deveiop about 2,000,000 
horse-power, which is to be divided equally between 
America and Canada. The Canadian Engineer states that 
apart altogether from its engineering features, Dr. Thom- 
son’s scheme is hardly likely to find favour with that large 
and influential section of the Canadian and United States 
public which is interested in preventing private interests 
from destroying the scenic beauty of Niagara. 


A NEw movable span bridge called the Pretoria Avenue 
Bridge is being erected in Ottawa. The bridge possesses 
engineering features which appear to be novel as far as 
British bridge building practice goes. It consists of a 
central 95ft. lift span and two 52ft. 6in. stationary spans, 
with a roadway 44ft. wide and a 6ft. footpath on either 
side. The bridge is designed on the Strauss direct lift 
principle—i.e., the bridge moves straight up and down 
like a lift, but instead of using cables or wire ropes and 
counterweights to perform the lifting, in this system an 
electric motor mounted on the structure operates pinions 
which mesh with teeth on racks at both ends of the span, 
the weight being counterbalanced by means of counter- 
weight girders or levers situated below the bridge. When 
the bridge is fully open it affords a clear channel 80ft. 
wide by 30ft. clearance. 


LirtInc magnets have not hitherto been as extensively 
adopted in this country as they might have been, having 
regard to their advantages for handling large quantities 
of magnetic material. In an article in the Electrician 
on lifting magnets it is stated that the lifting capacity 
of a magnet depends entirely on the materials which it 
has to handle, particularly, however, on the following :— 
(a) The magnetic quality of the load ; (b) the temperature 
of the material, which should not he above black heat ; 
(c) the shape of the load and whether it consists of one 
solid piece or a number of small parts ; and (d) the manner 
in which the material to be lifted is stacked. Although 
the lifting capacity cannot be calculated, it may be assumed 
that a well-designed magnet is capable of lifting a solid 
piece of steel, with machined surface, of not less diameter 
than the magnet itselfy weighing approximately 15 times 
the weight of small magnets, 8 to 12 times the weight of 
magnets from 2ft. to 3ft. in diameter, and 5 to 6 times the 
weight of magnets from 3ft. to 5ft. diameter. Lifting 
magnets are only constructed to utilise direct current. 
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ELECTRIFICATION ON THE CHICAGO, MILWAUKEE, AND ST. PAUL RAILWAY 


(For description see page 136) 




















Fig. INTERIOR OF PIEDMONT SUB-STATION Fig..10—INTERIOR OF MOREL SUB-STATION 
































Fig. 11—SWITCHGEAR, PIEDMONT SUB-STATION Fig. 12—SWITCH GEAR, MOREL SUB-STATION 
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Fig. 13—TRANSFORMER ROOM, PIEDMONT SUB-STATION Fig. 14--TRANSFORMER ROOM, MOREL SUB-STATION 

















AUG. 


18, 1916 


THE ENGINEER 


145 








Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES.—Mrrcue.t’s Boow Store, 576, Can ile. 
CHINA.—Ketty axp Waxsa, Limirep, Shanghai ‘and pe-tang, 

Trentsin Press, Limirep, Tientsin, North Chins 

EGYPT.—F. Denver, Finck axp Beyianpea, Shepheard *s buildings, Cairo. 

FRANCE.—Boyveau anp Cuevitier, Rue de la Banc que, Paris. 

Cuarecor & Cre., Rue Denpnine, 3, P. 
Bombay ; Taac oes anp Co., 
Calcutta, 





INDIA.—A. J, Compriper AND Co., Liarrap, Bombay. 
Taacker, Spink AND Co., 
ITALY.—Logscuer anv Co., Sorso, Rome; Frate..i Taeves, Corso Umberto, 
1,174, Rome; *Faarel it Bocca, me; Usaico Horr, Milan ; 
Libreria, Derken anv Rocnout. Naples. 
JAPAN.—Kewty anp Watsn, Limitep, Y ‘okohanna, 
aruzen Co., Tokyo and Yokoham: 
RUSSIA.—C. Ricker, 4, Nevsky Prospect, Petrograd. 
AFRICA. —Wws. Dawson axp eg Lisitep, 7, Sea-street (Box 489), Ay wage 
Centra News Acency, Luurrep, tensa and at 
ox Books 7. * te, Prite : . 
HICKEN’s News Agency, rd-street, Johannes Hanpew 
Hovse, Limirep, Eloff-street, pon at Jibs 
AUSTRALIA. oe ann Gorca, Liwirep, Melbourne, Sydney, Brisbane, 


MELVILLE ann Mouiex, Melbourne. 

Arainson anv Co., Gresham-street, Adelaide, 
CANADA.—Dawson, W., AND Sons, Lourrep, Manning-chambers, Toronto. 
Gorvox axp Goro 4, Liwrrep, 1 3a, Bay-street, Toronto 

Montreat News Co., 386 and St. James-street, Montreal. 
Toronto News Co., 42, Yonge-s' t, Toronto. 
Seis Limirep, Staugneny building, McGill-street, Montreal. 
CEYLON,—Wiusavartna anv 
JAMAICA. —Epvcationat Surry Co., Ki 
NEW =— ND.—Gorpon axp Gorcn eed Wellington sad Sem 5 
pron any Co,, Auckland ; J. Witsos Craia xp Co., Napie 
STRAITS SETTLEMENTS. — Keuay ax Wass, Liurep, Singa 
Hi NITED gino oe i~ ay —aeaeEneee, eo Co., Sapte 85, Duane- 
Svusscairtion New 
ADVERTISEMENT REPRESENTATIVES FOR THE ole STATES.— 
A mag 3 Co., Advertising Building, 123, West Madison-street, 
hicago, U.S.A. 








SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following’ terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 16s. 9d. 
Yearly (including two double numbers)... £1 13s. 6d. 


CLOTH READING CASsks, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If jan ness an extra charge of two shillings and sixpence per annum 
wi 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made aye to THE ENGINEER and 


accompanied by letter of advice to the Publisher. 

THIN PAPER COPIES. THICK PAPER ear g 
Half-yearly.. £0 188. Od. peat yearly.. . 1 Os. 3d. 
Yearly... £1 16s. Od. ro Os. 6d. 


early 
(The difference to cover extra tage. 
Canadian Subscriptions :— isd ) 


Thin paper edition £1 11s. 6d. per annum, 
0d 


Thick ,, = ram  :: as ‘os 
ADVERTISEMENTS. 
The charge for Situations nm and Wanted Advertisements of 


four lines and under is three , for every two lines afterw: 

one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more the charge is ten shillings 
perinch. The rates for all other classes of A dvertisements, other than 
those mentioned above, are included in “ | ENGINEER Directory,” 
which is sent post free on application. single advertisements 
from the country must be accompanied by . pe A, in payment. 
Serial Advertisers can alter the text ons illustrations as desired, 
subject to the approval of the Proprietors of THz ENGINEER. Alter- 
nate Adve ments be inserted with all practical rity, 
but regularity cannot be guaranteed in any such case. All except 
weekly Advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Monday morning in 
each week. 


Letters relating to Advertisements and the ee Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White, all 
other letters to be addressed to the Editor of THE ENGINEER. 





Postal Address, 83, Norfolk-street, Strand, W.C. 
Telegraphic Address, ‘“‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 18352 Central. 








PUBLISHER'S NOTICES. 


With this week’s number is issued as a Supplement a Two- 
* page Drawing of a 400 Brake Horse-power Four-Cylinder Gas 
Engine. Every copy as issued by the Publisher includes a copy 
of this Supplement, and Subscribers are requested to notify the 
fact should they not receive it, 


. * 


*,* If any Subscriber heal ol should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such 
if suffered, can be remedi d by obtaining the paper direct from 
this office. 














CONTENTS. 
THE ENGINEER, August 18th, 1916. PAGE. 
SPEED SIGHTING AND WIND DEFLECTION IN ARTILLERY. (Ilus.) 133 
POWER REOUIRED IN ROLLING METALS. (Illustrated.) .. 134 
ELECTRIFICATION ON THR CHICAGO, -Speiaececamati AND ST. PAUL 
RaAtLbway. No. 1. (Illustrated.) 3 136 
LETTERS TO THE EDITOR ; a. sa ee 
First LONDON ENGINEER VOLUNTEERS | Via 
400 BRAKK HORSE-POWER FOUR-CYLINDER Gas ENGINE. (illus.) 140 
LLOYD'S REGISTER SHIPEUILDING RETURN asst 
SOME LONG Screws. (illus praia ai 142 
SPIRAL RIVETED PIPING .. ‘ 142 
AN Unusual Power CONTRACT 142 
FLOODS IN AMERICA .. 142 
Books RECEIVED PE Te en ee ee ee 
RAILWAY MATTERS—NOTES AND MRMORANDA—MISCELLANEA » MS 
LEADING ARTICLES— 
Single Operation versus Automatic Machine Tools 145 
Some Railway Quesiions ‘ ‘ 146 
THE PAST AND FUTURE OF INDUSTRIAL CHEMISTRY. No. I. 146 
THE COOLGARDIE AND KALGOORLIE PIPE LINE . " 147 
DEEP-WELL PUMPING PLANT AT THR LEATHERSELLERS - “Hath, 
(Illustrated.) 148 
Power Factor METERS. “(illustrated.) | 149 
LOCOMOTIVE ASHPITS. (Illustrated.) 150 
PROVINCIAL LETTERS- 
The Midlands and Staffordshire Ree eke 6S ele Use Vee... Oh 
Lancashire C54 is 151 
North of E fngland 151 
Sheffield 152 
Scotland .. 153 
Wales and Adjoining Counties 153 
THE ELECTRICAL INDUSTRY IN GERMANY AND AUSTRIA. 154 
EDUCATIONAL INTELLIGENCE .. 154 
NEw WAy or epionanc Liaw INTO ELRotRical ENERGY, 
(Illustrated.) sy - 154 
AMERICAN NOTES 155 
BRITISH PATENT SPECIFICATIONS. (illustrated) 155 
THE ACQUISITION OF PATENT RIGH 156 
PARAGRAPH—A Board of Scientific Soc ieties” 154 


TWO0-PAGE SUPPLEMENT-—400 BRAKE HORSE-POWER FOUR-CYLINDER 
GAS ENGINE, 





TO CORRESPONDENTS. 





Mor In eter to aulivetteentcntun, we find it necessary to inform 
3 that letters of inquiry addressed to the public and intended 
for tnewtien én this column, must in all cases be accompanied by a 
large ewe envelope, legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to ‘their destination. 
No notice can be taken of communications which do not comply with 
these instructions 
we All letters intended for insertion in THE ENGINEER or containing 
pan pened should be accompanied b y the name and address of the writer, 
, but as a proof of good faith. No notice 
podem can n be taken of ano:1ymous communications. 
Gar We cannot undertake to return drawings or manuscripts ; we mus. 
therefore request correspondents to keep copies. 


THE ENGINEER. 

















AUGUST 18, 1916. 


Single Operation versus Automatic Machine Tools 


Or the many minor revolutions which the war has 
wrought, one of the most interesting to the engineer, 
is the rapid development of the “ single-operation ” 
method of manufacturing machined parts. The 
governing factor causing the development can be 
clearly traced to a deficiency of skilled labour. As 
it is necessary to employ women and men, 
hitherto without mechanical training, it is impera- 
tive that the machinery which they use shall 
be of the simplest possible character. Further 
—and this is a point which might be overlooked—the 
machinery required had to be obtained to a very 
large extent from firms who had probably never 
made a machine tool in their previous history. To 
ask one’s staff, already considerably reduced, to turn 
from the manufacture of agricultural tractors for 
example to the building of complicated automatic 
or semi-automatic machine tools was to court delay 
and disappointment, if not failure. From both 
standpoints, therefore, the adoption of the simplest 
possible type of machine was essential, and as a 
result we have the single-operation method now in 
extensive use in the manufacture of shells and similar 
work. But when the demand for shells has fallen off, 
when the expedition with which we can get huge new 
factories into working order ceases to be a matter of 
vital national importance, when the supply of skilled 
labour becomes again more or less normal—what 
then? Will this single-operation method of manu- 
facturing machined parts continue in its present 
favour? Or will it be judged as an expedient 
justifiable for war work in war time, but impracticable 
in the peaceful prosecution of ordinary commercial 
business ? It is an important matter affecting all 
manufacturing, or contemplating the manufacture of, 
parts which are required in large numbers. If of 
little moment just at present, it will, we feel sure, be 
the pre-occupation of many firms in the not distant 
future, when plans come to be discussed for taking 
up some new line of product, or for re-equipping the 
existing shops with new plant to replace that worn out 
in war service. 

To answer the question, whether shall we instal 
automatic or single-operation machines, we would 
require to make a prolonged study of the particular 
features of each individual case. We would need to know 
precisely what it was intended to manufacture, how 
many separate lathe operations had to be performed 
on each part, what class of labour was available, 
what output was desired, what was the price of land 
in the neighbourhood of the works. There are, 
however, certain generalisations which may be laid 
down as likely to be of assistance in discussing any 
particular case. It is important at the outset to 
notice the rate of output under the two systems. 
For the sake of discussion, let us suppose the work we 
have to do requires the performance of, say, six dis- 
tinct lathe operations. Let us take it that each 
operation can be completed in the same time, say 
ten minutes from the start of the cut to the finish, 
and that the cutting speed in an automatic machine 
is equal—as it should be—to that used in a single- 
operation machine. A single automatic machine can 
be employed to do all the six operations in succession. 
If we adopt the single-purpose method we shall 
require six machines each performing a different 
operation. These figures—one and six—are the 
minimum we can use if we desire any output at all. 
But will the outputs be equal? Clearly not: the 
automatic machine will finish one piece of work per 
hour while the sixth single-operation machine will 
turn out one every ten minutes. The output under 
one system is six times as great as under the other, 
if we neglect the time lost in changing the work from 
one single-operation machine to the next in the series. 
This is the general principle. It is confused by the 
fact that in the automatic—and sometimes in 
the so-called single operation machines—more than 








one operation may be performed at one time. 
Since it may be taken that a given output has to be 
reached under either system, we must in all our 
comparisons contrast the requisite number of single- 
operation machines with an equal number of automatic 
machines. Bearing this fact in mind, we can readily 
arrive at certain general conclusions. For instance, 
it has been frequently stated that the use of automatic 
machines economises space. In general we fail to see 
how this can be so, although, as we shall note shortly, 
it may do so in certain particular cases. It may be 
taken for granted that of the two types, a single- 
operation machine will occupy less space than an 
automatic machine, and that a like remark holds for 
equal groups of the two classes. In the matter of 
capital expenditure and depreciation, it is easy to see 
that the adoption of automatic machines will involve 
a much greater sum than the adoption of single- 
operation machines, the outputs being equal. So, too, 
in the matter of upkeep and running charges the auto- 
matic machines must involve greater expense than do 
the others. So far as quality of work is concerned, we 
believe there is nothing to choose between the two sys- 
tems. The question of attendance charges is an impor- 
tant and difficult one. The facts of the case are, that 
each single-operation machine requires a separate at- 
tendant, while three or even more automatic machines 
may be controlled by one operator. It must not, 
however, be assumed from this, that the attendance 
charges under the one system are only a third or so of 
those under the other. We must score against the 
two systems not only the wages of those simply 
attending the machines, but those required to set 
them up ready for work and of those who keep them 
in repair. It should be borne in mind that single- 
operation machines can or might be readily set up for 
a spell of working by the attendants themselves, while 
automatic machines require, asa rule, the attention of 
skilled highly-paid tool setters. Similarly the upkeep 
of single-operation machines may reasonably be 
expected to involve smaller labour charges than the 
upkeep of automatic machines. On the whole, 
therefore, while we are prepared to find that in 
general the employment of automatic machines 
economises in attendance charges, we are by no 
means sure that the saving can be measured by any 
such simple criterion as the number of machines 
which one operator can look after. 

It appears then that, as a broad principle, we may 
lay it down that the use of single-operation machines 
economises capital expenditure to a small extent as 
regards floor space, and to a very considerable extent- 
as regards the purchase of the machines themselves. 
On the other hand, we can say with tolerable certainty, 
that the employment of automatic machines econo- 
mises in wages. In settling which type of machine to 
employ, the problem to be solved is thus of a kind 
which constantly recurs in the management of most 
businesses. It can only be settled properly in each 
case by a full knowledge of local conditions. The 
question of capital expenditure is a complex one. If 
we decide upon the use of automatic machines, we 
have to remember that not only will our expenditure 
of capital be considerable, but that by the nature of 
automatic machines a portion of the purchase price 
must always be lying idle. Only one, or possibly two, 
of the, say, six cuts can be taken at a time. The sum 
represented in the provision of means for taking the 
others is meanwhile lying to a great extent idle. If, on 
the other hand, we decide to adopt single-operation 
machines, we know that the capital expenditure will 
be reduced, and further, that every penny of it will be 
simultaneously profitably employed. A _ further 
complexity can arise if the output required is less 
than a certain figure, a figure which varies according 
to the number of lathe operations to be performed 
on the work. Consider, to illustrate this point, the 
six-operation job already taken as an example. The 
output under the conditions laid down is six jobs 
per hour if single-operation machines are used. It 
cannot be made less than this without laying up the 
machines at intervals. The output required may be 
but two per hour. To meet this two automatic 
machines would suffice. If these were installed 
capital expenditure would probably not exceed 
that required for the installation of the six 
single-operation machines. The idle portion of this 
expenditure might well balance the capital which 
we would be forced to render idle if we employed 
single-operation machines to give the same output, 
labour charges would be still further in favour of the 
automatic machines, and finally the claim that such 
machines save floor space would be justified for once. 
It is not intended that anything we have here written 
should be taken as directly applicable to the condition 
of affairs, as we will find them immediately after the 
war is concluded. The influence of the war will 
make itself felt on this, after all, minor matter of 
engineering economy, just as it will on affairs of wide 
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national importance. Two obvious directions in 
which it will do so may be indicated. When 
hostilities are over we may expect to see numerous 
single-operation machines thrown on the market, 
and it is not unreasonable to suggest that by a little 
modification these might be usefully employed in 
ordinary business production. If such is the case, 
then the question of capital expenditure will probably 
incline still more against the employment of automatic 
machines. Secondly, many of the women and others 
now employed on war work may desire to continue 
their association with manufacturing engineering. 
From among these we should find a reservoir from 
which to draw upon for a supply of trained attendants 
for our single-operation machines. If this is so, the 
question of labour charges will doubtless incline less 
severely against such machines. We have dealt here 
only with the outlines of a subject which bristles with 
complexities. But it is one that must be faced sooner 
or-later. Unfortunately, few works managers have 
time enough on their hands to study all the ins and 
outs at the moment, but it is earnestly to be hoped 
that careful records will be preserved, so that in due 
time the matter may be thoroughly discussed from 
all aspects. 


Some Railway Questions. 


Mvucu misconception exists in the public mind 
regarding our railways, and as one of the first questions 
that will come to the front after the war will be that 
of railway nationalisation, it may not be amiss to 
set out one or two points in the problem that are apt 
to be overlooked. Indeed, the cost of carriage 
question is one of much importance in connection 
with what is now called the trade war. The demand 
for railway nationalisation, in the belief that under 
State ownership rates could be reduced and wages 
increased, cropped up again at the recent conference 
of the National Union of Railwaymen. This demand, 
however, has become more than one for trade unionists 
and Socialists. It has a considerable backing even 
in commercial quarters. The chief complaint against 
our railways is that they charge about the highest 
rates in the world, and yet pay comparatively low 
wages and dividends, and the belief is strongly held 
that the rates could be very largely reduced—which 
would mean a great aid to our industries—under 
Government ownership, besides which the conditions 
of labour could be improved. It was pointed out at 
the Railwaymen’s conference that it cost twice as 
much to carry produce from Kent stations to Londen 
as it did from Denmark to London. But would 
railway nationalisation remedy this or any other 
important grievance? It is very easy to draw 
striking comparisons between British and foreign 
railway rates, and to conclude that what is done 
in the matter of cheap carriage by the State-owned 
railways of Germany, France, and Belgium might be 
done here if we had State ownership. The question 
merits attention. 

We do not propose in this brief article to 
discuss closely the question of nationalisation, but we 
think it advisable to point out that certain conditions 
in this country are of a unique character, and that 
nationalisation cannot materially alter them. Put 
plainly, the advocates of State ownership are hugging 
a delusion. Unless our railways are to be run at a 
big loss we cannot have low ton-mile rates. The 
idea that the management, or the so-called private 
ownership, of our railways is responsible for high 
rates is altogether wrong, therefore the belief that 
public ownership would give us cheap carriage is 
mistaken. Ton-mile railway rates in this country 
are high for two reasons—first, because our railways 
have cost more to bulid, and cost more to operate, 
than those of other countries ; and, next, because our 
haulage distances are short. By the way, it is 
permissible to observe that the lowest ton-mile rates 
in the world are in the United States, and the railways 
are not State-owned in that country, a point which 
nationalisers strangely overlook. The rates per mile 
are low in America mainly because the distances are 
Jong, just as the rates in this country are high largely 
because our distances are short. The question of 
ownership does not affect this at all; it is simply a 
matter of geography. Roughly, the average haulage 
distance for iron and steel goods is 30 miles in Britain, 
150 in Germany, and 500 in America. The truck 
of goods sent 30 miles in this country must be loaded 
and unloaded just as one sent 500 miles is in the 
United States. Obviously, it is an economic impossi- 
bility for us to have the low ton-mile rates that 
obtain in other countries. This railway rates 
grievance is misunderstood, and it is exaggerated. 
Against the fact that our rates per mile are high 
should be set the circumstance that our miles are few. 
It may, indeed, be said that a rate of 14d. per ton per 
mile in this country is a smaller charge on the trade 





than is 1d. on the Continent, or a halfpenny in America. 
Then there is the question of cost of construction, or 
the capitalisation of our railways. If the railways 
are nationalised the Government will have to provide 
interest on the capital pretty much as the existing 
management does Our railways are excessively 
capitalised because they have cost more to build than 
those of other countries. They were built before 
those of other countries, at a time when iron, steel, 
machinery, &c., were much more expensive than at 
the later periods when the railway systems of Con- 
tinental Europe and America were constructed. 
Again, whereas our railways were charged most 
extravagant prices for land, those of other countries 
had cheap land. And again, while in other countries 
railways have been welcomed by the authorities, here 
they have been opposed. It has been calculated that 
British railway companies have spent £300,000,000 in 
promoting Bills in Parliament, in meeting the 
opposition of authorities, property owners, and rival 
companies, and that they have been charged at 
least another £100,000,000 above fair value for land. 
Thus, as the first builders of a great railway system, 
as the result of the early opposition to railways, and 
in view of our short haulage distances it is not 
reasonable to expect the low ton-mile rates that are 
enjoyed by contemporary nations; but, as already 
mentioned, we have a counterbalancing advantage in 
short hauls. Our chief point, however, is this: 
nationalisation offers little or no remedy for the 
alleved evil of high railway rates. 

We feel almost that we should apologise to our 
readers for the repetition of arguments and observa- 
tions that are familiar and obvious to them. But as 
long as the advocates of nationalisation advance no 
new reasons for its adoption we have no other course 
but to use the old replies. The question is very 
largely an economic one, and it is with the economics 
we have dealt, but it must at the same time be 
remembered that there is no evidence to prove that 
Government ownership would mean cheaper rates 
as long as the railways were run as a business concern. 
The railway companies themselves have on several 
occasions made proposals for amalgamation and so 
on, which would have had the effect of reducing rates, 
but these have always been opposed by the people 
whe want nationalisation or nothing. Just as the 
strengthening of Charing Cross Bridge 1s prevented 
by a certain party which advocates a still Utopian 
scheme for the improvement of London, so progress 
in railway management is arrested because some 
people will be satisfied with nothing less than 
nationalisation. 








THE PAST AND FUTURE OF INDUSTRIAL 
CHEMISTRY. 
No. IL* 

IN a previous article we gave an account of what 
seemed to us was the bearing of chemistry in early 
times and up to times comparatively recent in which 
some approach was being made to an understanding 
between the chemist who was chiefly occupied in his 
laboratory and the manufacturer who was concerned 
chiefly in his works. This brought us down to some- 
thing like the seventies. It was the manufacture 
of steel by the Bessemer and by the open hearth 
processes which began the union. Here chemical 
control was recognised as essential. At the beginning 
of the modern steel industry attempts as interesting 
as they were futile were made to ascertain the com- 
position of the metal in the converters by spectro- 
scoping its flame, but soon came the steel works 
chemist who made analyses sufficiently rapid and 
sufficiently exact for the immediate purpose. By 
the worst of luck he was regarded as a mere tester, 
and except in the case of some brilliant exceptions 
his position was inferior, and empiricism reigned in 
the person of the steel works manager. 

To go back a moment, the control of the burden of 
a blast furnace has been managed much on the same 
lines, and the method is wrong. Industrial chemistry 
must be in the hands of industrial chemists and not 
of “‘ business ’”? people who have picked up a little 
chemistry. Not long ago we had occasion to visit 
a works where a purely chemical process of great 
national moment was being carried on, and the 
manager of that concern said with the utmost frank- 
ness that he had no technical knowledge of any kind. 
It is easy to guess the condition of the works. The 
place did contain a tame “‘ chemist ”’ or two, but their 
function was merely to act as testers. Now this is 
well within the period of the war. How can one 
expect a real nexus between industry and chemistry 
when that kind of ignorant waste is still accepted as 
normal and necessary ? 

This is an intended and, we hope, an informative 
digression, and we return to the influence which the 
development of the steel industry has exerted on 
chemical affairs and conversely what that industry 
owes to the action of the real chemist as distinct from 





* No. I. appeared August 11th, 





the poor tester shut up in his laboratory and allowed 
to have no control worth naming of the work on which 
the prosperity of the whole concern depends. 

It was found necessary to take into account the 
chemical nature of the lining of all steel-making vessels. 
and the very terms acid and basic steel are a sufficient 
index of the advantage of a strict and direct relation 
of the chemist and the manufacturer in that inter- 
mediate zone which lies between the ‘* false morning ”’ 
of industrial chemistry and the true dawn now 
beginning. 

The reasoning that led Bessemer to understand 
that he had substances called silicon and carbon 
which, being burnt under the conditions his genius 
made possible, was of the same high order as that of 
Thomas and Gilchrist, who perceived that the remov:| 
of the products of oxidation of phosphorus called 
loudly for the provision of a stable and non-volatile 
base—lime, to wit. How many who talk glibly of 
acid or basic steel have the faintest conception of the 
meaning of their terms ? Most of them, if they think 
at all, regard the adjectives as in some way concerned 
with the product—steel. Now that is exactly the 
sort of thing which will disappear when in the future 
industrial chemistry comes into its own. 

Still holding for the moment to the intermediat+ 
stage it is plain enough that the first nation to gras) 
the idea of chemistry in its relation to industry and 
through that to profitable trade is the German. 
It may be that the same plodding methods which 
have proved so troublesome to deal with in other fields 
of activity, now rather in the acute stage, had a good 
deal of influence in getting on its feet many an in- 
dustry which could not be attempted on a commercia! 
scale until effort and money had been fully spent to 
obtain a somewhat distant goal. The simplest in 
stance is the synthesis of indigo in commercial quan. 
tity, and of better than the then commercial quality 
by German industrial enterprise. The certainty that 
this would come about was predicted in THE ENGINEER 
some twenty years ago. The whole industry in 
synthetic drugs and dyestuffs passed easily into 
German possession, and at the present moment we 
are trying to recapture a trade which should never 
have passed out of our hands. Other instances of a 
far larger kind both in money value and in real 
importance for this globe’s prosperity—taking the 
human being seriously for a moment—are the manu- 
facture of compounds such as cyanamide and _ nitric 
acid and ammonia, useful because their nitrogen 
has been mobilised, the recovery of waste products 
from the distillation of coal, closely knit and in part in 
rivalry with the foregoing, and the development of the 
beet sugar industry, in its essence chemical. 

How did these things come about ? Partly from 
a certain fiscal system, uneconomic it may be, Kut 
fairly effective, partly because the banks were enter- 
prising, but mainly because industrial chemistry was 
recognised as a key industry. This country was 
freely exploited, and “any old thing’’ having a 
hyphenated name at the back of it was deemed good 
enough. Glaring instances have happened and can 
be recalled, and unless we are badly in error the same 
gang is here still, and flourishing exceedingly. 

So much for the intermediate stage. Prophecy is 
a difficult business for everybody but the charlatan, 
but intelligent foresight is not a mark of disgrace. 

Reflecting on the past as a whole, considering the 
lessons of the immediate past which for convenience 
we have called the intermediate stage, we come to 
this. That what has been done by other nations in 
the immediate past must be done by us and done at 
once. That the relation of chemistry to manufactur- 
ing industry will become closer and that the child of 
this most righteous union will be of such stuff and 
fibre that the future is his. The details of this are 
impossible to forecast, but the principle is cleer 
enough. The manufacture of everything from bricks 
to aspirin in which a chemical reaction takes place 
is a branch of industrial chemistry, and when this is 
generally recognised, the differentiation implied by 
the term and the implication that somehow or other 
industrial chemistry is not chemistry or som: 
kind of low-grade chemistry, and general nonsense 
of that sort will disappear. Every kind of product 
as distinct from a raw material such as clay or poli- 
ticians—both easily moulded—will come within the 
purview of the man who is big enough to understand 
that industrial chemistry includes the larger part of 
life as we know it now. The steps may be slow and 
in any case will take time, but who in 1898 when the 
Bradley-Lovejoy apparatus was working in an 
experimental way at Niagara Falls would have pre- 
dicted that at this moment every nation could make as 
much nitric acid as it needs with nothing more than 
a “ thank you ”’ for the air which it draws in from some 
neighbouring state and burns, and who would have 
thought that all this rests on the work of Cavendish 
at the time of the French Revolution, more than 
100 years ago? ‘There is no limit discernible, and 
those things which we have been accustomed to 
accept as necessarily the outcome of a life process, 
such as ivory, may be made with as much certainty 
as indigo is made now. The very term “ organic 
chemistry ’’ shows the limitation of idea which 
obtained when Wohler converted ammonium cyanate 
into urea, and is it likely that at the present day we 


shall be content with anything resembling these , 


limitations ? 
It comes to this. Those useful things, say rubber 
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and cotton—and hemp excellent for some purposes— 
and glue and glycerine will receive the close attention 
of the industrial chemist, who, if he is the right man, 
will carefully balance the economic advantage to 
be gained by making synthetic rubber, collecting 
wild rubber, or extracting it from the tendrils, or 
growing it in forests, and will extend that attention 
to every useful product as we know it now. On the 
top of this will come the study of substances of which 
there is a good supply—say iodine—which have at 
present a very limited use, and the endeavour to 
ascertain whether others, perhaps not abundant but 
with characteristics so marked that a substitute is 
almost unthinkable, might not be applied to some 
useful purpose. There must be thousands of tons of 
rare earths which are waiting an application, and that 
is only a single instance. This is true industrial 
chemistry, and it is on these lines that the chemical 
industry of the future will be developed. 








THE COOLGARDIE AND KALGOORLIE PIPE 
LINE. 


SomE interesting particulars regarding the water supply 
to Coolgardie and Kalgoorlie are giveri in the annual 
report of the Engineer for the Goldfields Area of the Water 
Supply, Sewerage and Drainage Department of Western 
Australia, which reached us a short time ago. Our readers 
willremember that the daring scheme for supplying water to 
Coolgardie was successfully completed in «1902. By it 
water was pumped from a reservoir formed on*the Helena 
River through some 328 miles of 30in. lock bar steel pipes 
and through a total net height of 1447ft. by means of eight 
pumping stations. Shortly afterwards the pipe line was 
extended to Kalgoorlie, this making a total distance length 
of 3514 miles. Our readers will also remember that the 
installation had not beep many years in operation before 
serious corrosion was found to be taking place in the metal 
of the pipe line, and that investigation showed that, 
whereas where the pipes had been laid above ground this 
corrosion was negligible, where the pipes had been buried 
it was, on the other hand, very considerable in places. 
The steel pipe employed on this conduit was manufactured 
in Australia, from material supplied from England. The 
pipe is 30in. in internal diameter and of the locking bar 
type, the thickness of the plates being jin. for all pipes 
under pressure up to 390ft. head and ‘ein. thick for 
pressures above that amount. The material employed 
was open-hearth basic steel having in the case of the plates 
a tensile strength of from 25 to 29 tons per square inch, and 
in the material for the locking bars ‘of from 22 to 26 tons 
per square inch. The manufacture was carried out 
without heating, and every care was taken to cleanse the 
plates thoroughly from mill scale. When completed and 
tested the pipes were, after being heated to 300 deg. Fah., 
immersed in @ mixture of coal tar and Trinidad asphaltum 
maintained at the boiling temperature of the mixture. 
On removal from the dip the pipes were drained and then 
revolved by a machine in a horizontal position so as to 
ensure a uniform thickness of coating. For the purpose of 
making the coating more resistant to flowing under the 
sun’s heat, a sprinkling of fine sand was thrown over the 
outside of the coating when it had nearly become set, and 
lightly pressed into the surface by means of rollers. The 
corrosion of the pipe was made the subject for the inquiry 
of experts from this country in the year 1911, and we 
reported on the finding of that Commission in our issue 
of October 27th of that year. 

The engineer’s report above referred to deals, among 
other matters, with the present condition of this long 
length of main and with the measures which have been, 
and are being taken, to maintain it in efficient repair. In 
what follows we use, largely, the actual wording of the 
report. 

It appears that the cost of maintenance of the main 
conduit since the year 1902 has been aé follows :— 


Year. %. Year. £. 
id 17,174 1909-10 17,074 
1904-5 7,726 1910-11 12,605 
1905-6 7,838 1911-12 17,077 
1906-7 14,151 1912-13 22,822 
1907-8 19,885 1913-14 39,668 
1908-9 . 15,329 1914-15 51,078 


Apparently the coating applied to the exterior of the pipes 
is still found to be in good condition where the pipes have 
always been above ground. Generally speaking, however, 
it is always in a more or less perished condition where the 
pipes have been laid underground. The condition of the 
steel plates where the pipes have always been above ground 
is, like the coating, excellent. Where underground, the 
pipes are also, on the whole, in good condition, although 
there are very few plates quite free from slight corrosion. 
The corrosion of the exterior of the pipes apparently takes 
three distinct forms, viz., (1) rusting, (2) pitting and 
(3) scaling. In ironstone gravel through the hills and 
elsewhere, and in sand on some of the sand plains, the 
pipes are in very good condition, practically free from 
pitting and scaling, although freely covered with spots of 
rust under the decayed coating. This rust is described as 
being only very slight and not to have appreciably reduced 
the efficiency of the pipes. 

In the remainder of the pipe line which runs through 
clayey and loamy country, more or less impregnated with 
salt and of course generally damp, there is widespread but 
slight rusting as in the gravel and sand, and, in addition, 
many instances where pitting and scaling have occurred. 
lhe pitting and scaling are found generally on the bottoms 
of the pipes only, the top halves being, almost throughout 
the whole length of the main, in a uniformly excellent 
condition. 

The occurrence of pitting is due to a combination of 
several factors, in the absence of any one of which there can 
be no pitting, and it is therefore very irregular. Scaling 
commonly occurs around leaking joints, and in salt— 
morrel gum—country. When once started it requires only 
moisture to eat itself rapidly into the steel. It is the most 
insidious and dangerous type of corrosion, and requires 
most careful attention to detect and repair. Perforations 
through the pipes have occurred from pittings since 1905, 





but it is only during the last two or three years that” the 
scaling corrosion has made itself apparent. ‘The combina- 
tion of factors that gives rise to pitting breaks down in time 
by the elimination of one of the factors, and the pitting 
stops. It is probable that a few only of the holes now 
oceurring from external corrosion are due entirely to 
“pitting,” although the corrosion in all other cases 
originated in the shape of “‘ pits,” and afterwards proceeded 
by “scaling.” A perforation arising from pitting alone 
is generally small in area and closely surrounded by steel 
of the full original thickness of the plate, and therefore 
easy to repair, whilst a perforation occurring after scaling 
has started is generally much larger in area and surrounded 
by thin metal with an irregular surface, making repairs 
much more difficult. 

The number of holes that have occurred from external 
corrosion are as follows :— 


Financial year. No. of holes. Financial year. No. of holes, 
| ee 2 1910-11 .. oie 
1905-6 27 1911-12 124 
1906-7 54 1912-13 774 
1907-8 55 1913-14 .. -. 966 
1908-9 91 1914-15 .. . 2078 


1909-10 2... 3. (177 

A large number of the holes that occurred in the year 
1914-15 broke out whilst the pipes were being scraped after 
being unearthed and would not otherwise have appeared 
so soon. Both pitting and scaling have been found to 
occur most frequently in certain classes of country, but 
whilst ** pitting ’’ is limited in the extent to which it can 
occur, there is no limit to * sealing,” and it is only a 
question of time when, in the absence of preventive 
measures, the whole main would become affected and 
destroyed by scaling. 

The method adopted for dealing with external corrosion 
is by uncovering the pipes wherever they are found to be 
badly pitted and continuing the opening up in both 
directions till they are found to be in good condition. In 
this way all those parts of the main in the vicinity of places 
where corrosion is known to be bad have now been opened 
up, and, in addition, other portions which were likely to 
be similarly bad were opened up during the year. The 
length opened up and left open for the financial year 
1914-15 was 364 miles, making a total of 80 miles uncovered 
at the close of the year. It was, the report continues, 
proposed to open up about 16 miles during the year 
1915-16. Judging by the condition of the pipes that had 
been opened up during the year 1914-15, it was anticipated 
that the work of dealing with the external corrosion of the 
pipes could be satisfactorily dealt with for some years in 
the same manner as hitherto, and at no greater cost. 
Although almost the whole of the coating on the pipes 
where they were underground was more or less perished, 
and had been so for many years, the condition of the steel 
plates was, apart from the pitting and scaling already 
referred to, almost uniformly good. ‘‘ There is, therefore,” 
the Engineer adds, “‘ nothing to indicate the advisability 
of the wholesale opening up of the pipes in order to repair 
the coating at the present time. The development of 
sealing will probably proceed slowly as in the past, and 
by unearthing the pipes at the same rate as this develop- 
ment, the main will be maintained without any material 
depreciation at a minimum cost and the expenditure will 
be spread over a number of years.” 

As regards friction and carrying capacity, the usual 
friction tests were carried out during the year under review. 
The most striking feature in this connection was that east 
of No. 4 Pumping Station there is not one section of the 
main that showed any increase in friction during the 
twelve months. “From No. 5 Pumping Station to 
Kalgoorlie,’ we read, “‘there has been no appreciable 
change for the last four or five years, and any such changes 
as have occurred are in the direction of an improvement. 
The section from No. 4 Pumping Station to No. 5 Pumping 
Station showed a gradual increase in friction up to July, 
1914, but appears now to have reached its maximum 
friction in the same way as those sections to the east of it, 
and is likely therefore to show very little change for the 
next few years.” 

“The section from No. 3 Pumping Station to No. 4 
Pumping Station shows a slight increase in friction during 
the past year, but it, too, will probably soon, if it has not 
already done so, reach its maximum friction without 
getting appreciably worse than it is now. The section 
from Northam to Cunderdin has shown gradual improve- 
ment during the past two years, and from Baker’s Hill to 
Northam there has been very little change during the same 
period.” 

From No. 2 Pumping Station to Baker’s Hill, however, 
the friction increased considerably during 1914, on account 
of the deposit of carbonate of lime brought about by lime 
treatment of the water. This deposit was thick at Mun- 
daring and diminished gradually to a film only at Merredin. 
In order to ascertain the amount of protection afforded by 
this deposit, the lime treatment was stopped in January, 
1915. Since then the water had, at the date of the report, 
dissolved some of the deposit and thus materially improved 
the carrying capacity of the sections from No. | Pumping 
Station to Baker’s Hill, which is now very little less than it 
was in January, 1914. The tests for alkalinity of the 
water showed that since the lime treatment was stopped, 
the alkalinity at Kalgoorlie has been maintained at about 
the same degree as when the treatment was in use. In 
other parts of the main the increase in friction that has 
taken place has been due to the growth of nodules of rust. 
These nodules of rust owe their origin to the corrosion of the 
steel at spots where the bituminous coating has been 
damaged—cracked or perforated—and the water has thus 
come directly in contact with the steel. From inspections 
of the interior of the main, it would appear that along the 
greater part of the length of the main at least half of the 
area of each pipe is practically free from nodules and on 
the remaining half the nodules are scattered over the 
surface at rates varying from one or two to 30 or 40 per 
square foot. Of the remainder of the pipes some are 
entirely free from nodules whilst others are almost 
completely covered with nodules touching one another. 
These conditions clearly accounting for the wide variations 
in the friction in different sections of the main. Over the 
areas that are free from nodules, and also between the 
scattered nodules on other areas, that is, over more 
than three-quarters of the whole area of the interior of 
the main, there is no incrustation of rust, and the surface 
of the bituminous coating is as smooth and clean, save 
for a slight brown slimy deposit, as when the pipes were 





made. Although the coating on most of the interior of 
the pipes thus appears on the surface to be as good as ever, 
it is nevertheless perished to such an extent by the action 
of the water that it is porous and allows moisture to reach 
the steel everywhere except at comparatively few places 
where the coating is over jin. thick. The perished coating 
is much softer than the original coating. It is also brittle 
and when dry crumbles to a powder when pressed between 
the fingers. This coating varies greatly in thickness 
—having a wavy or ribbed surface—from j,in. to jin. 
Where the coating is thin, it must have perished within 
a few years after the pipes were put into use, but there is, 
even in these cases, very little corrosion of the steel. 
Under the thicker coatings there is still less corrosion. The 
thinner coating is easily rubbed off the plate whilst the 
thicker coating adheres firmly. 

It is only under the nodules that any appreciable 
corrosion is found. Under each nodule there is a corres- 
ponding pit. The pits are frequently found jin. deep, but 
rarely deeper. The pitting on the interior of the main is 
due to the same combination of factors as on the exterior, 
and that pittings rarely exceed jin. deep is due to the fact 
that by the time this depth is reached one of the essential 
factors is, in most cases, eliminated. Under some com- 
paratively rare conditions favourable to them, pittings 
go on to greater depths before the elimination of the factor 
takes place. A few cases have thus occurred where the 
pittings have reached a depth of }in. and caused leaks in 
the pipes and many more will occur in the future, but the 
conditions favourable to such deep pittings are fortunately 
not so common in the main as to constitute any serious 
danger to the maintenance of the main for some years. 
For the most part the strength of the main is not apprecia- 
bly reduced by the internal corrosion that has taken place. 
It is only at those places which show the greatest friction 
and where the nodules are closely encrusted over the pipe 
that any material amount of metal has corroded away, and 
the strength of the pipe been reduced, but even in the 
worst case there is, according to the report, sufficient 
metal left to give ample strength for some years. 

A feature of internal corrosion that is likely, however, 
to lead to considerable expenditure in a few years is— it is 
explained—the thinning of pipe ends. Many cases have 
been found where material loss of metal has occurred from 
corrosion round the interior of pipe ends, and a few pipes 
have had to be removed on account of the pipe ends 
becoming so thin that it was impossible to caulk the joints 
water-tight. All joints that have so far failed in this way 
have been yarned joints. It is probable that all pipe ends 
at joints that require frequent caulking will fail in the same 
way, but it is not considered likely that any serious trouble 
will arise from this cause for the next two or three years. 

The lime treatment of the water was continued till 
6th January, 1915, when it was stopped in order to 
ascertain the degree of protection afforded by the deposit 
already in the pipe. The tests made since then are so far 
favourable. Tests are being regularly carried out to 
determine the changes in the friction in the pipe: and the 
corrosive quality of the water so that the lime treatment 
of the water may be recommenced as soon as the indications 
are such as to show it is advisable. When the lime 
treatment is recommenced it will be necessary to provide 
more extensive settling basins or filters adequately to free 
the water from all suspended matter after the addition of 
lime. 

The table of operating expenses given in the report 
shows that there had been no material increase in the total 
pumping costs per 1000 gallons since 1907, and practically 
the whole of the slight increase that had occurred had been 
due to increases in wages and in the cost of fuel. The 
average cost of a pump horse-power during 1914-15 and the 
four preceding years were, it may be explained :— 

1910-11. 1911-12. 1912-13. 1913-14. 1914-15. 

-43d. - 56d. - 55d. - 56d. 57d. 
There has been no material increase in the cost of pumping 
arising from the corrosion of the main during the past 
eight years. As to the future it is repeated that in no 
case is the carrying capacity of any section of the main 
likely to be materially reduced and that, in most cases, 
the main shows a tendency to improve in carrying capacity. 
It is to he expected, therefore, that there will not be any 
material increase in pumping arising from the corrosion 
of the main. It may be said here that the quantity of 
water pumped forward from No. 1 Pumping Station during 
the year was 1170 million gallons or, say, 3,200,000 gallons 
per day. 

The report concludes with the following statement :— 
“The total amount of corrosion on the exterior of the 
werst pipes hitherto found is small, and the strength of 
the pipes has not been greatly diminished by it. In the 
future, also, with moderate maintenance, there is not 
likely to be any material reduction in the strength of the 
pipes from external corrosion, nor is there likely to be any 
necessity to remove more than perhaps a few pipes cn 
account of such corrosion. With regard to internal 
corrosion, all that can be done is to use every practicable 
means to reduce the corrosive activity of the water to a 
minimum, till such time as the strength of the pipes is 
reduced to the safe limit and then to lift, clean, repair, and 
relay the pipes. The maintenance of the main can be 
carried on for the next three or four years without having 
to resort to such extreme measures as removing any great 
number of pipes, but the insidious progress of general 
corrosion on certain sections of the main, and the thinning 
of many of the pipe ends, is inevitably bringing the time 
nearer when these measures must be resorted to. In the 
meantime, careful attention is required to minimise the 
corrosive.quality of the water and to watch the progress 
of the corrosion that must go on, in order to determine the 
most economic time for relaying sections of the main. 
No great advantage accrues by delaying such work, as 
long as a reasonable margin of strength remains in the 
pipes, and the pipes can be cleaned and repaired at 
comparatively small cost, and re-coated so as to be fit for a 
further long period of service.” 








Tue British Embassy in Rome reports that the Italiza 
Ministry of the Colonies announces that the line from 


Benghasi to Er-Regana is completed. This railway will 


be carried forward to Merg, Cirene and Derna, and then 
follow the coast line to Tobruk and the Egyptian frontier. 
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DEEP-WELL PUMPING PLANT AT THE 
LEATHERSELLERS’ HALL. 


WF were recently invited to inspect an installation 
of deep-well pumps which has been laid down at the 
Leathersellers’ Hall, St. Helen’s-place, by C. Isler 
and Co., Limited, of Southwark, under the super- 
vision of Messrs. Albion T. Snell and Partners. Two 
tube wells have been driven into the chalk, with the 
result that 1500 gallons of water per hour may be 
obtained. The installation is notéworthy in several 
respects and especially as regards the gear for driving 
. the pumps. 

The pumping plant is arranged in a room in the 
basement of the Leathersellers’ Hall—see Fig. 1— 
and on account of the limited head-room, and in 
order to accommodate the deep-well pumps, it was 
necessary to sink two wells, 12ft. deep and 6ft. in 











with their depths, and also the total depth of the well. 


Depths of Tota! 
Strata. — 
ft. in. in. 
Concrete -- - ee, " 0 
Made ground and ‘old foundations .. 8 6 9 6 
Sand be ees me ve tose 4 0 13. 6 
Gravel 16 6 30 «(0 
Blue clay 20 0 .. 29 0 
Mottled clay : 28 0 .. 157 O 
Clay and shells .. se: 2-8 
Mottled clay . S @ «. 380 
Clay and pebbles . 8 ... 2s 


mi] 


Sand and pebbles 0 177 


Green sand 7 0 184 0 
Grey sand 43 6 227 6 
yreen flints. . 1 6 229 0 
Chalk .. 223 6 452 6 


The borizgs were terminated in the chalk at a 
depth of 452ft. 6in. from the pump room floor level, 
that is to say, at a depth of 223ft. 6in. from the surface 
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Fig. 1—PLAN OF PUMP ROOM 


These were sunk at a distance 


diameter—see Fig. 2. 
between centres and they 


apart of about 15ft. 


were lined with segmental internally flanged cast | 


iron cylinders lin. thick; which rested on a bed of 
concrete 2ft. thick. After these wells had been sunk 
the boring proper was commenced, the tubes being 
driven, not from the centres of the wells, but rather 
to the side in each case, so as to allow of the better 
arrangement of the pumping machinery. The first 
operation in boring was to sink guide tubes 11}in. 
internal diameter and 3in. thick, specially made for 
well-lining purposes and fitted with steel sockets and 
a steel shoe for the bottom tube. These tubes were 
carried down 30ft. from the bottom of the dug wells 
through the ballast formation, and were driven 
tightly into the London clay so as to make certain 
that no surface water should enter the borings. 
The latter were then continued down through the 
London formation, consisting of London clay, mottled 
clay, and the Thanet sands into the chalk, the latter 
formation being entered at a depth of 229ft. from 
the floor level. As a matter of interest we give below 
a list of the various soils which were passed through, 


6in. of 


of the chalk. They were lined with 222ft. 
thick, 


8lin. internal diameter steel tubes ‘sin. 


fitted with steel sockets and with a steel shoe on the | 
The top of this tube lining comes up | 


lowest tube. 


| to 12ft. 6in. below the ground surface, so that the level 
| to which the bottom of the tubes reached was 235ft. 





That is to say, the tube was taken 6ft. into the chalk. 
It was found that the rest water level stood at a depth | 
of 188ft. or at a height of 41ft. above the top of the | 
chalk. 

When the borings were completed, temporary air- | 
lift pumps were installed in order to test the output | 
and to secure samples for analytical purposes. 


to be quite suitable for domestic purposes and wonder- | 
fully soft, the total hardness being 7.7 and the tem- 
porary hardness 6. 4. 

The yield of water was found to be fully up to 
expectation—i.e., 1500 gallons per hour—and when 
this was ascertained the permanent pumping ma- 
chinery was put in hand. It consists of two specially | 
designed deep-well pumps, each driven by an electric | 
motor through worm and worm wheels. The worm 


It | 
may here be said that the water proved on analysis 





drive, which is illustrated in Fig. 3, struck us as being 
exceedingly well arranged. In the first place the 
worm wheel shaft, which carrries at one end a crank 
dise for operating the pump, and at the other end a 
similar crank dise for actuating a counterbalance 
weight, is carried in detached external bearings 
arranged in gun-metal lined plummer blocks, the 
lower brass of each of which is carried on a tapered 
wedge piece, so that the teeth of the worm wheel can 
be kept in proper position in relation to the worm 
without the dismantling of any parts of the gear. 
The worm shaft, on which is keyed a heav, fly-wheel 
3ft. in diameter and 5in. face, is direct coupled to 
a 10 horse-power motor, the speed of which can be 
varied between about 320 and 500 revolutions per 
minute, these speeds representing pump speeds of 
9 and 14 revolutions per minute respectively. In 
many bore-hole deep-well pumps a considerable 
variation in torque takes place when the connecting- 
rod is passing over the top and bottom dead centres. 
To prevent this in the present case the motors have 
been heavily compounded, and by this means, and 
with the help of the fly-wheel, there is but little fluctua- 
tion in the current consumed during different portions 
of the revolution. The fluctuation which we canrved 
was less than two ampéres. 

The deep-well pumps are of Messrs. Isler’s shite 
type. The barrels, which have double leather 
buckets and are 5}in. in diameter, are fitted at 
the lower end of 250ft. of 6in. diameter 
rising main. The suction pipe is 30ft. long. A 
counterbalance weight, which is arranged to slide 
up and down between guides, has been fitted in each 
well—see Fig. 2. This counterweight is attached to 
the lower end of a connecting-rod, the other end of 
which works on a pin on the crank disc above-men- 
tioned at a point diametrically opposite to the pin on 
the pump crank disc. The mass of the counter- 
weight has been made equal to half that of the column 
of water from the surface level to the bucket, plus 
the full weight of the pump rods, bucket, and plunger. 
A plunger 4}in. in diameter, or nearly three-quarters 
of the area of the bucket,is employed at the bottom 
of the dug well, so that the delivery above that point 
is double-acting. The whole arrangement is well 
shown in the drawings. 

Owing to the facts that the storage tanks into which 
the water had to be delivered had to be arranged 
some little distance from the well site, and also that a 
very long run of pipe exists, it was found desirable 
| to deal with the water in two lifts. Accordingly the 
| deep-well pumps have been arranged to deliver into 
'a cast iron surface tank placed in a room adjoining 
| the pump room and the water is lifted from that tank 
up to the storage tanks by duplicate sets of motor 
worm-driven vertical three-throw pumps. These 
| pumps have rams 4in. in diameter by 6in. stroke, 
| and the motor speed can be varied from 650 to 1000 
|revolutions per minute by shunt regulation. There 
| is a by-pass on the delivery side of the pumps. The 
| arrangement of piping is shown in Fig. 4. 

The installation is started by means of a hand con- 
|trol apparatus and an automatic stopping device 
| has been supplied, which comes into action when the 
water pumped is in excess of requirements. This 
apparatus consists of a small tank containing a float. 
If too much water is being pumped it overflows into 
| this tank, so that the float is caused to rise, and this 
| opens the switches of the pump motors. The total 
| height to which the water is lifted is 330ft., 250ft. 
| being below the surface and 80ft. above it. A motor- 
| driven drainage pump has been arranged with a 
suction connection to a sump at the bottom of each 
| of the dug wells, so that any water which may leak 
| past the deep well pump glands may be disposed of. 
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This pump, which is of the four-cylindered non- | 
priming type, is arranged at the floor level in the pump 
room, and delivers into a waste channel connecting 
with the sewers. 

The current for working the various motors is 
obtained from the mains of the City of London 
Electric Supply Company, and we are informed by 
Messrs. Isler that with current at 1}d. per unit the 
cost of raising 1000 gallons of water from the bore- 
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Fig. 2—SECTIONAL ELEVATIONS OF PUMP WELL 


hole up into the top storage tanks works out at 
between 2d. and 3d. 

Two views showing the tops of the two wells are 
given on page 148, the first also showing the | 
three-throw pumps and the sump pump, which is | 








POWER FACTOR METERS. 


Aw article, by Dr. R.-D. Gifford, in the Beama 
Journal, published quarterly by the British Electrical 
and Allied Manufacturers’ Association, deals with power 
factor meters. These meters, the author says, may be 
divided into three distinct classes :—(a) Dynamometer 
meters, (b) moving iron meters, and (c) induction dynamo- 
meters. In the dynamometer type as constructed for 
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use on three-phase balanced load circuits the moving 
pressure system to which the pointer is attached consists 
of a former on which is placed a three-phase winding 
of fine wire. The inner ends of these windings are con- 
nected together and the outer ends are connected through 
suitable resistances to the three lines, the currents being 





Bed fer Motor. 





























Enoineer”’ 


Fig. 3-WORM DRIVE TO PUMP 


just discernible on the left-hand side. These views , 
show side and end elevations of the deep-well pump 
worm gearing as well as the crank discs. 

We may add that a steel joist is arranged over the 
centre of each dug well, and that a trolley provided 
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taken into the coils by means of fine ligaments. The 
current system consists of two flat coils rigidly attached 
to the base of the instrument in such a position that the 
centre of the moving coils coincides with the centre of the 
current coils, as shown in Fig. 1. The current in one of the 
three lines traverses the fixed coil, producing an oscillating 
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Fig. 4—-ARRANGEMENT OF PIPING 


with a pulley can travel along this joist. Arrange- 


ments have been made to fix a winch in between the 
two wells—see Fig. 1—which can be used for raising 
any of the machinery or the pump buckets or 
valves when this becomes necessary for inspection 
or repairs. 
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| flux, which in the usual way may be regarded as the 
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resultant of two fields rotating in opposite directions. 
That one which rotates in a direction opposite to that of 
the field produced by the moving coils has no average 
effect upon the latter, whilst the other rotating field 
produces a torque on the moving system proportional to 
the product of the field strengths and the sine of the 





angle between their instantaneous position. The moving 
system therefore rotates until this torque becomes zero 
—that is to say, until the rotating field vectors coincide 
in direction. 

If the power factor of the circuit changes the vectors will 
be out of line until the moving system has taken up a new 
position. The scale of the instrument can therefore be 
calibrated to indicate the power factor of the balanced cir- 
cuit. It will be observed that it is necessary to use the cur- 
rent of only one line. If the instrument be calibrated for 
use with phase I. current it would still be accurate with 
phase II. or phase III. current, provided the position be 
advanced or retarded 120 deg. with respect to the moving 
coils. The instrument constitutes what may be termed 
a four-unit meter, @.e., three of its coils produce the 
rotating field and the fourth produces the oscillatory 
field, which reacts with the rotating field. 

But the instrument as described would not read accu- 
rately on an unbalanced circuit, as the reading would 
obviously depend upon which line is connected to the 
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fixed coil, apart from the setting of the pointer, for the 
reason that the angles between the currents are no longer 
120 deg. It can be shown that if readings are to be 
obtained which accord with the power factor of the 
unbalanced circuit it is essential to take into account the 
currents in all three lines—that is to say, the meter must 
have six variables, viz., three pressure and three current 
coils. Such an instrument constitutes a six-unit meter. 
The Moving Iron Meter.—This meter consists essentially 
of three fixed current coils as in the dynamometer type 
just described, but the moving system takes the form of a 
soft iron shaft which passes through the centre of a flat 
pressure coil fixed within the space enclosed by the three 
current coils with its axis normal to the axes of these 
coils. Attached to the iron spindle on opposite sides of 
the pressure coil are two semicircular plates of soft iron 
which are diametrically opposed to each other, as shown 
in Fig. 2. Under the influence of current in the pressure 
coil the iron plates become alternating magnetic poles, 
and therefore react with the rotating field from the fixed 
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coils, taking up stable positions according to the power 
factor of the circuit. This is a four-unit meter and does 
not lend itself to a construction involving six units, as in 
the dynamometer type for unbalanced loads. It should 
not therefore be used on unbalanced circuits. It will 
be noticed that in this instrument no conducting ligaments 
are necessary, as apart from eddy currents there are no 
currents flowing in the moving system. This is a great 
advantage, as it permits of a complete circular scale 
divided into four quadrants covering the whole cycle of 
possible phase angles, viz., 0 deg. to 90 deg. lag and 
similar scales for reversed currents. 

The chief advantage of the dynamometer type is, as 
indicated above, its flexibility of construction—that is to 
say, it can readily be adapted for use in single-phase, 
two-phase or three-phase balanced or unbalanced circuits. 
The necessary use of conducting ligaments, however, is 
a disadvantage, for not only do these exert some control 
on the moving system, but they also necessitate a restricted 
scale, stops having to be provided to prevent free rotation 
of the pointer, which would result in damaging or breaking 
the ligaments. This disadvantage is greater than would 
appear at first sight, for in the unbalanced meters there 
are usually nine terminals, six for the three-current coils 
and three for the moving coils, and therefore when con- 
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necting the meter it is a very easy matter to make a mistake, 
especially as the meters are usually operated through the 
medium of current and potential transformers, the polarity 
of the winding of which often being doubtful. 

The Induction Dynamometer Meter.—This type of power 
factor meter has recently been developed with the object 
of combining the advantages of complete freedom of the 
moving system, as in the moving iron type, with the 
adaptability of the dynamometer type for use on un- 
balanced circuits. This is achieved by the use of fixed 
coils in combination with a wound rotor as in the dyna- 
mometer type, but with the difference that instead of 
leading the currents into the moving system by means of 
ligaments they are taken in by induction. The principle 
is clearly shown in Fig. 3, in which A is a small core of 
laminated iron having a primary winding B connected to 
the external circuit. Attached to the spindle is a circular 
coil C shown in section. This coil is supported by a dise of 
mica D. The coil C constitutes the secondary of the 
transformer, a narrow air gap in the core permitting of 
the free rotational movement of the secondary coil 
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Fig. 3 


within the magnetic circuit. The ends of the secondary 
winding are brought out at E and F to a central hub and 
are connected to the moving coil G, which is also attached 
to the spindle. 

It will be observed that by reason of the symmetry 
of the secondary coil there is no tendency for it to rotate 
under the action of the magnetic flux from the primary— 
that is to say, there is no extraneous controlling forces 
on the moving system. Other advantages arise inciden- 
tally from this system of construction. Reverting to the 
moving iron type, the effect of the rotating current flux 
upon the moving iron is to create, in addition to the 
ordinary ‘“‘directive’’ torque a considerable “ drag” 
torque, tending to produce a spin. The design is such, 
however, that the “ directive’ torque is much in excess 
of the drag torque. As the current in the current coils 
varies both these torques vary, and hence the reading of 
the instrument is more or less independent of the load. 
In the case of a low-tension heavy current balanced 
circuit, no potential transformers are required, but 
at least two current transformers are necessary to excite 
the three coils of the meter. It would evidently be an 
advantage to have only one current transformer, using 





Fig. 4 


this to excite the moving iron, but this is not permissible 
in the moving iron type, as the steady pressure produces 
a constant rotational drag on the iron, whereas the directive 
torque will vary with the magnetisation of the iron, 7.e., 
with the load current. The readings, therefore, would 
not be independent of the load. Upon the other hand, as 
there is no appreciable drag produced on the fine wire 
moving coil of the induction dynamometer power factor 
meter it is evident that the three fixed coils may be pres- 
sure wound and the small internal transformer may have 
a primary winding supplied from the secondary of a 
single current transformer in the main circuit. In this 
way the expense of one current transformer is avoided. 
The induction dynamometer power factor meter is provided 
with three fixed current coils and a three-phase moving 
coil, the latter being fed from either two or three secondary 
coils, the primaries of which being connected across the 
supply either directly, in the case of low-pressure circuits 
up to 650 volts, or, with higher pressures, by means of 
transformers. 

In practice the internal transformer in the meter does 
not take the simple form shown in Fig. 3, but is of the 
multipolar pattern, in which one annular primary coil 
excites a complete set of poles attached to circular plates. 
This form of construction is economical in space and gives 
a high ratio of torque to the weight of movement. For 


single-phase’ the fixed system of the meter consists of 





four pressure coils, one pair being in series with a choking 
coil and the other pair in series with a non-inductive 
resistance. Both pairs of coil are connected across the 
single-phase lines and a rotating field is produced by the 
choking coil and resistance, whilst the moving coil is 
supplied from an internal transformer, the primary coil 
of which carries the line current. A view of the instru- 
ment showing the class of scale is given in Fig. 4. 








LOCOMOTIVE ASHPITS. 


To reduce the troubles and difficulties of handling the 
hot ashes from locomotives, when cleaning fires, some 
American railways are now using water-filled ashpits. 
The ashes and clinkers fall into the water, or the water 
may be admitted after the fire has been dropped and the 
engine moved away. At convenient times the ashes are 
removed by means of a locomotive crane and grab-bucket. 
The illustratidn shown herewith illustrates a water ashpit 
of the Baltimore and Ohio Railroad. The pit is 150ft. 
long and 13ft. 3in. deep below base of rail. The width is 
24ft. 6in. at the top and 14ft. at the bottom, the lower part 
of the sides being inclined. Cross walls on each side, 








about 5ft. long and 14ft. apart, support girders composed 
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means nothing more than that the balance of thesupply and 
demand has been temporarily deranged, forcing somo 
holders to realise. But we shall know the solution more 
definitely in the course of another week or two. 


Pig Iron Maxima Outlook. 


There is a prevalent idea in the pig iron trade that 
the ‘‘ maxima ”’ business will be reconsidered by the Muni- 
tions Department at Whitehall between now and the end 
of September in the light of costs, figures based upon 
current experience. The 5s. increase lately yielded to 
Staffordshire and Midland producers is regarded as only 
an instalment of better things to come. The application 
by makers, it will be remembered, was for 10s. per ton 
advance, and the Staffordshire makers were especially 
insistent in this demand. It is now stated, as I intimated 
in my letter last week, that without giving any explicit 
pledge the Ministry allowed it to be understood that, if the 
trade could produce figures making good its further claim 
the matter would be *‘ favourably considered.”’ Smelters, 
therefore, entertain a lively expectation that by the time 
of the October quarterly meeting or so the maxima alike 
for forge and foundry irons will have sustained the full 10s. 
increase, for which they have for a considerable time past 
been agitating. Staffordshire prices this week are quoted ; 
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WATER-FILLED LOCOMOTIVE ASHPIT 


of pairs of rolled steel joists embedded in concrete. The 
whole structure is of armoured concrete, except that the 
tops of the side walls and cross walls are of brick. The 
pit serves two lines of rails, each having one rail on the 
side wall and the other on the girder. Water is delivered 
by hose pipe attached to valve boxes at four points along 
the side of the pit. An overflow pipe is placed at one end. 

Where hot ashes lie against concrete walls in ordinary 


ashpits, the heat causes disintegration of the concrete, | , , 
| All-mine warm air forgeiron, £5 15s. ; all-mine foundry, £6 ; 


and eventually large patches break away from the body 
of the wall. 
crete made with slag from gold ores at the smelters will 
stand the heat without failure. The slag can be obtained 
at about the same price as gravel or crushed stone. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron “‘ Easy.” 


In the language of certain of the younger iron- 
masters, “‘go easy”’ best describes the position of the 
pig iron trade this week. The situation 
one and has reference to prices. The new policy has 
been dictated by some accumulation of stocks which 
has begun to be observable at the blast furnaces. The 
reason for the increase in stock is, happily, not far to seek, 


and does not involve much disturbance in ironmasters’ out- | 


look. But the mere suggestion of iron being piled up in the 


pig yards in busy times like the present is enough to | 


make some smelters anxious to sell. The hot weather we 
have been enduring of late supplies the main explanation 
why iron is not going away from the furnaces with quite 
the usual rush. Every ironworks’ representative on 
*Change in Birmingham to-day (Thursday) had the same 
story to tell of reduced outputs at the mills and forges, and 
works practically idle through the heat. Practically no 
ironworks is making full time and a great many are not 
exceeding 50 per cent. production. It is in these circum- 
stances that the order “‘go easy’”’ in respect to pig iron 
prices has gone forth. Not only have more sellers this 
week entered the market, but, more remarkable still, sales 
are being made at 2s. and 3s. per ton below the Ministry 
of Munitions maxima. I even learnt in a few directions 
that iron had changed hands at the old figures prevailing 
prior to the recent Government advance, which were, of 
course, 5s. per ton below those now ruling. Producers who 
were under no special pressure to sell, I must admit, still 
declined to do business on any terms short of the limits laid 
down by the Ministry, but it seemed to me that such firms 
were in the minority. The break in the market probably 


On one railway it has been found that con- | 
| Messrs. M. and W. Grazebrook, Limited, another of the 


part-mine forge iron 95s., and special all-mine warm air 
iron 162s. 6d. per ton. Messrs. Wm. Roberts, of the 
Tipton Green Furnaces, inform me that their present prices 
are, forge iron 95s. and foundry 97s. 6d., both at furnaces, 
carriage forward. Messrs. T. and Isaac Bradley and Sons, 
Limited, Darlaston Furnaces, inform me that they are 
strictly abiding by the prices fixed for them by the 
Ministry of Munitions. The Lilleshall Company, Limited, 
Prior’s Lee Hall works, has officially quoted me as follows : 


and cold air iron, £9 2s. 6d., per ton, all net and f.o.t. 
leading Staffordshire best pig firms, also quote me £9 2s. 6d. 


for cold blast iron. Midland pigs keep at 90s. net at 
makers’ works for Derbyshire forge sorts, and 92s. 6d. for 


| foundry makes, while Northampton iron is 87s. 6d. for 


| forge, and 90s. for foundry. 


It is not without interest here 


| that the Northamptonshire houses are experiencing a very 
| active demand for No. 3 foundry, which is being used for 


| concerning quotations. 


is a fresh | 


casting grenades, 


Strong Finished Iron Market. 

Notwithstanding the temporary easing off in raw iron 
values, the finished iron market is all that can be desired 
By a careful scrutiny one cannot 
but receive the increasing conviction that with the majority 
of consumers the prices demanded of them are quite a 
secondary matter. Prompt and regular delivery is the 
all-important thing, and to obtain this buyers seem pre- 
pared to concede makers almost any figure within reason. 
It argues very clearly which way the stream is flowing, that 
selling values at date outside Government control have little 
relation to official quotations. Where the pull of demand 
is excessive, actual prices which govern transactions are 
proportioned to the shortage, and not to the schedule. 
Sales of finished iron are being made to uncontrolled firms 
at rates much in advance of the maxima. It is a remark- 
able circumstance, however, that, in face of the foregoing, 
the advance of 10s. in Staffordshire marked bars, making 
the standard £15 10s., with £16 2s. 6d. for the Earl of 
Dudley’s brand, has had no very far-reaching effect on the 
Birmingham iron market. I suggested last week that the 
advance in best iron is regarded more as an adjustment 
which was necessary to bring marked bars into line with 
other branches. Further consideration confirms the 
suggestion. Merchant bars are still to be bought at 
£13 15s. net at makers’ works, and it seems that no general 
advance in unmarked bar prices is in contemplation. For 
all classes of bar iron there is a strong inquiry, and mer- 
chants are eager buyers. There is a pronounced shortage 
of puddled bars, and very high rates are named. Gas 
strip is in well sustained demand at £14 15s. to £15, and 
hoops are £17 10s. basis. Galvanised corrugated sheets 
remain at £28 to £28 10s. for 20 to 24 gauge material, while 
black sheets (doubles) are £18 10s. and painted sheets, 
24 w.g., £19 10s. per ton. Spelter during the last few days 
has been taking a zig-zag course. 
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Ironworkers being Brought from Trenches. 


The reduced output of manufactured iron con- 
sequent upon the prevailing typical August weather con- 
ditions is beginning adversely to affect the supplies of 
war material from this district. Unfortunately, simul- 
taneously, there is increasing pressure in several branches 
from the War-office for delivery, As a consequence, 
several firms of ironmasters, under contract with the 
Government, have applied for the return of skilled iron- 
workers as the only means of keeping up their output. It 
is made known this week that, saandahen from the employers’ 
representations, a number of such operatives are now on 
their way back from the trenches to the Black Country 
ironworks, and it is understood that others will follow. 
There is an increase of activity at date at the ironfoundries, 
almost wholly due to large war demands, and in this case 
also men are being returned from the fighting line to 
execute orders. In some branches there is this week a good 
deal of complaining of over-strict Government inspection 
of war material, and it is said a good deal of room for 
improvement exists in the placing of orders, which are 
kept back until the material is actually wanted. Then it 
is often called for with a very inconvenient “ rush.”’ 


Steel Trade. 


Complaints of the scarcity of raw steel are 
upheld, and the hindrance to market progress is serious. 
Hardly any supplies of either raw or rolled material are 
now coming into the Midlands from America, though the 
market hears almost with some amount of chagrin of the 
cnormous quantities of steel, chiefly for railroad purposes, 
that are being sent from the States to Russia and else- 
where. The shipment of steel strip to the Birmingham 
district from America that a while ago was proving so 
welcome an accession to the steel tube trade in this part 
of the kingdom has now quite closed down under pressure 
of native demand in America. Hoops and strips of native 
manufacture are quoted £18 10s. at date. Steel bars and 
billets remain very high in price, £14 to £14 10s. being now 
quite a common figure in this district, and there are people 
who prophesy that before many more months we shall 
see prices at £16 per ton! ‘Truly, a prodigious prospect. 
Amongst the causes of the increasing difficulty of negotiat- 
ing supplies from America are the advancing freights and 
also the growing tendency on the part of American steel 
masters to quote billets f.o.b. United States ports. Local 
makers of sections and joists and similar descriptions of 
rolled steel continue very busy and quote the Government 
schedule of £11 2s. 6d. for angles, £11 7s. 6d. flats and 
channels, and £11 10s. tees. Whether the late excessive 
demand for constructional material will be maintained at 
the mills is somewhat doubtful. It is understood that 
certain of the large Government arsenals and workshops 
that have supplied the demand for great quantities of 
material in the past are now nearing completion so far as 
their steel work interior and exterior framing is concerned. 
To this extent, therefore, the future of demand at the 
mills is likely to suffer. But there is certain to be an 
abundance of other work, alike Governmental and private, 
to take the place of the executed orders, and heavy steel 
makers need entertain not the slightest fears of any lack 
of employment for many months to come. 


Research Work and Industry. 


A new departure fraught with considerable 
possibilities for the advancement of Birmingham indus- 
tries is the undertaking which has just been decided upon 
at the City Gas Department’s laboratories of extended 
research work on behalf of local manufacturers. A special 
staff of experts is to be engaged in various branches, and 
they will be furnished with complete facilities for observing 
the behaviour of metals, &c., under various forms of 
treatment. The investigations will be devoted to the 
promotion of more advanced practice in manufacturing 
industries needing assistance, and local trades which 
have already been approached have received the new pro- 
posal with much enthusiasm. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general position in the iron and steel trades 
isnot much altered since I last wrote, but there is some indi- 
cation of a change in a slight movement in opinion in favour 
of forward buying. When the movement of our troops in 
the West began and showed so much initial success many 
people were impressed and began to hope that the war 
might be brought to an end this autumn or early winter ; 
but during the last three weeks or so this hope has been 
fading, and it is now the more general opinion that war 
conditions will prevail at least until next spring. The 
danger of being caught with unfinished contracts during a 
great collapse of values throughout the world is therefore 
less imminent, and buyers feel that they are fairly safe in 
this respect for another six months. The London move- 
ment in the metal market is probably based on the same 
idea and helps to strengthen confidence here, for it is 
fairly certain that while the demand from the Armies 
continues there is no likelihood of any reduction, or at 
least any serious reduction, in iron, steel and metal values. 


Semi-steel. 


The position as outlined above perhaps affects 
semi-steel more than any other section of the market, 
because buyers have been afraid to pay the high prices 
now demanded for American material simply because a 
long period must elapse between buying the billets and 
recovering the money upon the new steel made from 
them, and the cessation of the war before this could be 
done would probably leave the buyers in serious difficulty. 
A fair business might now be done in American material 
for delivery, say, October-November, and _ perhaps 


December, but unfortunately the price. has been raised 
and no importer can arrange anything under £14 10s. 
Some say that £15 and over will have to be paid. 


It seems 





absurd when English billets are fixed at £10 7s. 6d., but 
the Americans understand our position very well and 
believe that we must have the semi-steel at any price. 
With billets at £15 at the port, £18 for the finished steel 
made from them is not enough, and the question is whether 
the prices for finished material—of course, outside Govern- 
ment requirements—must be raised still further. American 
wire rods are now quoted at £20 c.i.f. The question of 
the supply of semi-steel from October, 1916, to March, 
1917, is one which- should engage the attention of the 
authorities. It might be possible to allocate more freight 
room at lower rates in order to ease the situation, although 
there is always the chance that American holders might 
take advantage of this and put up the f.o.b. prices accord- 


ingly. 


Foundry Iron, 


It is said that there has been more competition 
for orders lately in the foundry iron market, and that in 
some cases cutting of prices has been indulged in. I 
cannot say what truth there may be in that report. It 
will be necessary to wait a while to see whether the 
tendency develops to any extent. Naturally, when our 
local irons have to be sold against Cleveland, and there 
is a heavier carriage to pay, something less than the 
maximum price would have to be taken or the order lost, 
but this cannot occur very often just now. The point 
is whether or not one Derbyshire maker is competing 
against another for orders; for if this be so it would 
indicate that there is more anxiety to sell than has been 
the case for many months. It may be that the makers 
have come to the conclusion that no further advance in 
foundry iron will be possible, and are desirous of selling as 
much as possible at the top, but it is very rare to find 
makers convinced that their market is at the top, whatever 
the price may be. Derbyshire iron is usually quoted 
here at 97s. 6d. per ton by merchants, and as the basis 
rate is 92s. 6d. and the carriage usually about 5s., the 
price is really less than the maximum, because the merchant 
is legally entitled to add 1} per cent. It is obvious that 
at 97s. 6d. the merchant’s profit must come out of the 
pockets of the makers in one way or another. Lincoln- 
shire iron is scarce and so is Scotch, and in these cases 
there is no difficulty in getting the full legal maximum, 
plus 1} per cent. The demand for Scotch iron is, however, 
very small at present, for the main outlet of this is in the 
manufacture of textile machinery, and much of this work 
is in abeyance until the end of the war. 


Forge Pig Iron. 


More business has been done in forge iron of 
late. Indeed, there was practically no business going on 
up to quite recently. The prices reported seem rather 
irregular, in some cases the full maximum, plus 1} per 
cent., having been paid, and in others as much as Is. 
below the maximum. That the forges are buying, how- 
ever, would seem to mean that more manufactured iron 
is about to be made. 


Serap. 

I find very little being done in the scrap trade 
at present. The demand is not active, and dealers do 
not seem anxious to press sales. In cast scrap the present 
prices are quite moderate, good material being offered 
at 95s. to 100s. according to quality. It is rare that good 
cast scrap can be bought at less than the price of common 
pig iron, but consumers do not show any disposition to 
take any advantage of this circumstance. The quantity 
coming in is not very great just now, and it is probable 
that dealers will be able to hold back quite comfortably 
until the demand sets in again. Perhaps the same may 
be said of steel scrap, in which no business is being done, 
but in this case the question is complicated by the Govern- 
ment rule as to price. The trade is waiting to see if some 
modification of the rule of a fixed price applicable to all 
scrap, except turnings, cannot be obtained. There is, 
however, no very insistent demand just now either from 
Sheffield or from South Wales, although no doubt the 
better classes of old steel could be sold readily enough 
at the Government price if dealers were willing to accept 
it. Wrought scrap is being held back because dealers 
believe that the forges will be compelled to come into the 
market soon, and they will then be glad to pay at least 
up to £6 10s. At present all they offer is £6, and the 
curious part of the thing is that they were paying £6 10s., 
and even £6 15s., when forge pig iron was 5s. cheaper 
than it now is. Hence there seems to be some reason in 
the position adopted by the dealers. 


Metals. 


The position in the copper market is a puzzle. 
Standard copper continues its advance and has moved 
up to £115 without producing any corresponding effect 
on the refined and manufactured classes. Tough ingot 
copper is quoted here at £121 10s., or only about £6 above 
standard. Best selected ingot, £123 10s.; electrolytic about 
£125. There seems to be a belief that prices are now 
going up again, but buyers are not very active. Strong 
copper sheets remain at £146 per ton, but may probably 
be advanced this week. English pig lead is dearer at £33. 
English ingot tin is £178 and small lots of spelter are 
quoted at £63. While writing the notification comes that 
strong copper sheets have been advanced to £148. 


Barrow-In-FurNEss, Thursday. 


Hematites. 


Business in the hematite pig iron trade is exceed- 
ingly brisk, and from Carnforth in the south, to Work- 
ington and Maryport in the north, there is marked activity. 
Makers are experiencing a very full demand for their iron, 
and they cannot keep pace with the requirements of muni- 
tion makers, who are pressing for more and moreiron. The 
make per furnace is large, but more furnaces could well be 
employed, but conditions are not favourable to a big 
increase, for labour is not plentiful, nor is raw material 
in best supply when all are wanting. Prices are standing 
at the maximum rate, with parcels of mixed numbers of 
Bessemer iron quoted at 127s. 6d. per ton, and special 
brands are at 140s. per ton f.o.t. There is nothing being 
done in warrant iron which is quoted at 115s. per ton. 





Iron Ore. 


The demand for iron ore is heavier than ever. 
The supply is fuller than it was, but a much bigger delivery 
is wanted on local account alone. Prices are unchanged, 
with good average sorts at 21s. to 30s. per ton net at mines, 
and the best.ores are at 38s. per ton. For Spanish and 
Algerian ores there is a good demand at 37s. 6d. per ton 
delivered. 


Steel. 


There are no new features to report in the steel 
trade. At Barrow and at Workington the attention of 
makers is almost wholly concerned with semi-manufac- 
tured munitions of war, and most of the usual mills are 
engaged on material of this sort in one shape or another. 
The Barrow plate mills are standing idle. It is expected 
the new arrangement whereby the shares of the Duke of 
Devonshire have been transferred to the Millom and Askam 
Hematite Company, will lead to considerable development 
in the steel plant at Barrow, and that new trades will be 
introduced as soon as is practicable. Billets are a good 
trade, and are quoted at £12 perton. There is no business 
being done in other sorts, but quotations are made as 
follows: Heavy rails, £10 17s. 6d. to £11 10s. pe ton ; light 
rails, £12 to £12 10s. ; heavy tram rails, £12 5s. ; ship 
plates, £11 10s., and boiler plates, £12 10s. per ton. 


Fuel. 
There is a full demand for steam coal at 24s. 6d. 
per ton, and East Coast coke is at 33s. to 35s. 6d. per ton 
delivered. Lancashire coke is at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


RATHER more activity has been noticeable in 
the Cleveland pig iron trade this week. This is chiefly 
due to the fact that the Control Committee has permitted 
sales to Scotland for September, and this has brought a 
number of Scottish buyers into the market. The policy 
of the Committee seems to be to regulate the trade with 
Scotland month by month, so that no more iron shall go 
over the border than is required for actual current needs. 
Apart from Scotland, the home trade shows but little 
change. A certain amount of business is passing for 
forward dates, but with all sales carefully controlled and 
deliveries regulated according to needs there is no great 
object in pressing for iron, and makers, moreover, are not 
at all eager to commit themselves. So far as the eaport 
trade is concerned, there is very little iron to spare for 
new business, but applications for licences for the Allies 
are sympathetically considered and permits. are granted 
as freely as circumstances will permit. Sales to France, 
to Italy, and also to the Far East are reported, but business 
is hampered, not merely by the lack of iron, but by the 
inadequacy of steamer tonnage. The home maximum 
price for No. 3 Cleveland pig iron, No. 4 foundry and No. 4 
forge remains at 87s. 6d., with No. 1 at 91s. 6d. The 
general export quotation is about 97s. 6d., but prompt 
iron is in eager request, and anything up to 100s. can be 
realised for available lots for which there is freight in 
hand. The No. 1 quality is at a premium of 5s., No. 4 
foundry is 96s. 6d., and No. 4 forge 95s. 6d. 


Stocks and Shipments. 


The stock of Cleveland pig iron in the public 
store continues to diminish steadily. The withdrawals 
this week have amounted to 1764 tons, reducing the 
amount of No. 3 to 19,167 tons, while the total quantity 
of iron in the store, including 386 tons of No. 4, is 19,553 
tons. So far this month 5528 tons have been taken from 
the store. Notwithstanding the restrictions the shipments 
of pig iron are on a very satisfactory scale. To date this 
month they amount to 25,000 tons. 


Hematite Pig Iron. 


The hematite pig iron trade is experiencing an 
unprecedented demand. The requirements of the steel 
works in the immediate district are enormous, and the 
work of allotment and the maintenance of deliveries is 
very difficult, although so far there is no complaint of 
actual shortage. Negotiations are stated to be proceeding 
with the Ministry of Munitions regarding the home 
maximum price, which is considered by makers to be 
inadequate owing to the enhanced costs of production. It 
would appear that the authorities are rather anxious to 
reduce costs than to raise prices, for the ore position is, it 
is reported, being reviewed in the hope of reducing the 
f.o.b. price. The problem on this side, however, would 
seem to be all but insoluble. At the moment there is 
very little free iron, and transactions are consequently on 
a very limited scale. East Coast mixed numbers of 
hematite remain at 122s. 6d. for home consumption and 
for shipment to France, and 140s. and upwards for general 
export. 


Iron-making Materials. 


Values of foreign ore are well maintained. Sellers 
show no disposition to give way, notwithstanding that 
consumers are not buying, as they have large and steadily 
accumulating stocks. With Rubio of 50 per cent. quality 
approaching 21s. f.o.b. at Bilbao, and the freight in the 
open market 19s., the ex ship Tees quotation should be 
in the neighbourhood of 40s., but the recognised market 
price is 38s. ex ship Tees on ‘the basis of the official 17s. 
freight, the rate at which controlled consumers are privi- 
leged to arrange conveyance of the ore. In the coke 
trade deliveries are coming forward satisfactorily, the 
supply being fully equal to the existing demand. The 
maximum prices are unaltered, 30s. 6d. representing the 
price of good medium furnace kinds delivered at the 


works. 


Manufactured Iron and Steel. 


Reports this week as to the state and progress 
of the manufactured iron and steel trades are generally 
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satisfactory, but the feature remains that the output is 
almost entirely associated with home and Allied Govern- 
ment requirements. During the past few months the 
producing power of the steel works has been steadily 
increased, in many instances by extension of plant, but 
there are still two deterrent factors which are greatly 
adding to the anxiety of producers—shortage of labour 
and the difficulty of procuring a sufficient supply of raw 
and semi-manufactured materials. With new orders 
constantly coming in this is a very real trouble, Every 
effort is being made, however, to cope with the Govern- 
ment demands for steel of all grades, which seems to be 
limitless, and to expedite delivery in the best manner 
possible. The new order prohibiting the exportation of 
iron and steel manufactures with France except on behalf 
of the Government has been the subject of a good deal of 
adverse criticism among manufacturers. The order is 
certainly a drastic one and includes almost every class of 
iron and steel produced on the North-East Coast. It is 
stated in the decrees that in exceptional circumstances 
permits to export may be given by the Ministry of War 
on the recommendation of the Commission of Woods and 
Metals. Vexatious delays are pretty certain to arise. 
Considerable activity also prevails in the finished iron 
section. Everything is, of course, subordinate to Govern- 
ment requirements, and the works are now so completely 
under control that little or nothing in the way of ordinary 
business is passing through. The following are the 
principal market quotations:—Common iron bars, 
£14 17s. 6d.; best bars, £15 7s. 6d.; double best bars, 
£15 15s.; treble best bars, £16 2s. 6d.; packing iron, £11 ; 
packing iron, tapered, £11 15s.; iron ship angles, £13 15s.; 
iron ship rivets, £17 to £18 10s.; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
hoops, £16; steel ship plates, £14 5s.; steel ship angles, 
£11 2s. 6d.; steel boiler plates, £12 10s.; steel ship rivets 
£20; steel sheets, singles, £18 15s.; steel sheets, doubles, 
£19; steel strip, £17; heavy sections of steel rails, £12— 
all less 2} per cent. except ship plates, angles and joists, 
packing iron and iron bars. Galvanised corrugated 
sheets of 24 gauge are quoted at £28, less the usual 4 per 
cent. 


Shipbuilding. 


So far as mercantile shipbuilding is concerned 
the outlook is much more promising than for some con- 
siderable time past. There is now much less pressure 
on Admiralty work, and some of the North-East Coast 
yards have been freed from further Government contracts, 
and are now in a position to concentrate their energies 
on ships on the stocks. It will take some time, of course, 
before this change in the position materialises in an 
increased output, but a start in that direction has been 
made and it may be assumed that the last few months 
of the year will see the output of merchant vessels con- 
siderably increased. In spite of the work in hand, and 
in spite of the high prices, a few new orders have recently 
been given out, owners being anxious to secure terms for 
delivery. 


The Coal Trade. 


The coal market presents no change from the 
quietness which has obtained for the past two or three 
weeks. A quiet monotony seems to be prevalent, and the 
collieries are able to proceed more or less smoothly owing 
to the exceedingly large shipments to France, which has 
added to the increasing home demand, and the require- 
ments of the British Admiralty prevent the apprehension 
of any curtailment of production or the undue accumula- 
tion of large surplus stocks. Nevertheless, the spot posi- 
tion is undoubtedly weak, and although signs are not 
wanting that the market may strengthen again, the situa- 
tion at the moment is one of all-round dulness. A question 
of discount for payment has arisen over the French 
limitation business. Hitherto merchants have always 
received 1} per cent. discount for payment here, but in 
view of the limitation rates now in force for France the 
brokers are said to be stipulating for net payment. Some 
of the merchants are not inclined to agree, and the matter 
will have to be adjusted, and if possible a uniform practice 
established. In the Northumberland section best steams 
are plentiful.. The spot price is 46s. 6d. nominal, and 
probably 45s. would be accepted, but for the end of the 
month 47s. 6d. is the minimum through second-hand 
holders, and 50s. through producers, while that for Sep- 
tember delivery collieries have actually sold at 50s 
best Blyths and 45s. best Tyne seconds. Smell steams 
are for the moment unchanged, while the unscreened 
steams for bunkers are quiet and shaded lower for spot. 
The Durham market is also quiet. Gas coals are in 
fairly ample supply, and while bests are fairly steady 
seconds are easy and lower. Coking fuels are also in 
evidence and can be had at less than the direct quotations, 
which are somewhat lower. Durham bunker coals, 
owing to lack of tonnage, are freely offered, and as low as 
30s. has been accepted to secure clearance of some very 
good brands. The forward prices, however, rule steady. 
The coke market continues very steady and shows scarcely 
any alteration.’ Quotations are as follows: >—North- 


umberlands: Best Blyths, 47s. 6d. to 50s.; second 
Blyths, 37s. 6d. to 40s. ; best smalls, 27s. 6d. ; aiapeumid: 
32s. 6d to 40s ; households, 45s. to 50s.; bunkers, 


32s. 6d. to 35s.; Tyne prime steams, 47s. 6d. to 50s. ; 
Tyne second steams, 40s. to 45s.; special Tyne smalls, 
30s. to_32s. 6d.; ordinary smalls, 25s. to 27s. 6d. -Dur- 
hams : Best gas, 35s. to 36s.; second gas, 33s. to 34s. ; 
special Wear gas, 37s. 6d. to 40s.; smithy, 35s.; coking 
unscreened, 32s. to 34s.; coking smalls, 32s. to 33s. ; 
ordinary unscreened bunkers, 30s. to 32s. ; best bunkers, 
34s. to 35s. Tyne Dock continues to be exceptionally 
busy, the coal and coke shipments being unusually heavy 
for this period of the year. Last week, for instance, the 
huge quantity of 112,903 tons was put on board ship, 
an increase of 4664 tons as compared with the correspond- 
ing period of last year. Of coke 8388 tons were loaded, 
an increase of 4111 tons. The steady development of 
the coke export trade is one of the features of the business 
at the dock, and all previous records in shipments of this 
commodity will at this rate be far exceeded at the end of 
the year. 











SHEFFIELD. 
(From our own Correspondent.) 


Exports to France. 


Tse British Chamber of Commerce in Paris 
is one of the best and most “live” of those in- 
stitutions abroad. Again and again it has been able to 
render valuable service to members of Chambers at home. 
A few days ago a copy of ‘‘ Supplement to War Bulletin, 
No. 94,” was placed in my hands by a leading manufac- 
turer here. It had been issued by the Paris Chamber, 
and caused a considerable amount of consternation in steel 
and iron circles, especially in this district. We have been 
exporting a tremendous quantity of steel and steel manu- 
tures to France since the war began, and although it is 
difficult in these days tu say what is destined for war 
material or to help in its production, and what is for 
general or private consumption, it is pretty safe to say that 
France was buying a great deal of general steel from us, and 
we were sending it across as promptly as possible. That 
was the position of affairs when, without any previous 
notice of their intention to do so, the French authorities 
prohibited the importation into France or Algeria, except 
on behalf of the Government, of a long list of goods, the 
major portion of which consists of iron and steel and other 
metals. The position created reminded one forcibly of the 
embarrassment caused in Sheffield last year when our own 
Government suddenly placed an embargo upon all steel 
exports, whether high speed or carbon—an action which 
led to the patriotic service of the Cutlers’. Company in 
arranging to certify that certain consignments were of 
carbon steel only, and could thus be allowed to be exported, 
the embargo, strictly speaking, being upon high-speed 
steel. The service which the Cutlers’ Company has ren- 
dered to the steel trade generally in this matter will pro- 
bably never be fully known, but certainly it is the finest 
work this ancient body has ever done for the industry for 
which it stands. Indeed, its labours to-day are heavier 
than ever. Members of a specially appointed committee 
daily sign a large number of export certificates, one of the 
most important points being the valuable time saved to 
the firms concerned. If they had to deal with London in 
the matter, it would probably—no doubt would—be 
two or three weeks before they received export permission. 
Now an application received first thing in the morning is 
dealt with and a certificate granted before the close of the 
business day. Manufacturers here highly appreciate this 
service, and, of course, the small charge made for the certi- 
ficate is easily transferred to the foreign customer for pay- 
ment. Such ‘has been the success of the Cutlers’ Company ‘s 
work in this matter that I should be by no means surprised 
to hear of an extension of its operations at any time, and 
possibly in an important direction. 


A Question of Trade Balance. 


But about this French move. It really seems as 
if an opportunity now presents itself for a counterpart in 
France of the enterprise shown by the Cutlers’ Company— 
not to deal with exports this time, but with very badly 
needed imports, for France does need them. There appears 
to be an opening for some such measure, because the official 
announcement states that in exceptional circumstances 
permits to import will be delivered~ by the Ministry of 
War, after recommendation from the Commissioner of 
Woods and Metals. Moreover, consignments proved in 
the regular way to have been shipped directly to France 
or Algerie at an anterior date to that of the present decree 
—July -21st—will be admitted on anterior terms, and the 
same advantage will be extended to goods declared for 
warehouse at the same ‘date. The prohibition includes 
platinum, aluminium, foundry pick and forge pick con- 
taining less than 90 per cent. of manganese, ferro-manga- 
nese, ferro-silicon, silico-spiegel, ferro-vanadium, ferro- 
titanium, ferro-molybdenum, ferro-tungsten, ferro-vana- 
dium, ferro-aluminium, crude iron and steel ingots, iron 
and steel rolled or forged, in blooms, billets, and bars, tool 
and special steels, iron and steel rails, wheels, tires and 
axles, steel and iron scrap, barbed fencing wire, copper, 
pure and alloyed, lead, tin, zinc, nickel and antimony. 
The list further includes manufactures of most of the 
materials mentioned. Where a request for an import 
permit is made the applicant. has to state the quantity, 
nature of the goods, the service to which they are destined, 
quantities imported in the previous half year, and the use 
made of them, country and shipment, sender’s name, trade, 
and address, intermediary’s name, transport agent at 
place of arrival, clearing office, and probable date of 
arrival. It will thus be seen that the order is very drastic, 
and deals with practically the whole range of iron and 
steel which Sheffield manufactures. The suddenness of 
the order has done precisely what the British export 
embargo did—thrown export business on this side of the 
Channel into something like temporary chaos, for at the 
moment numerous consignments are held up in British 
and French ports and railway depéts. It is, however, 
hoped that some means of relieving a very trying situation 
will speedily be found. Perhaps it will have been dis- 
covered by the time this appears. On the face of it it 
rather looks as if the French Government were anxious 
about the trade balance. Exports are, of course, very 
seriously down, and this may be an attempt to prevent the 
payment in cash for so much of the material which France 
is purchasing. There is, of course, another view, and that 
is that the effect of the order must be to make more material 
available for the Government of the two countries. 


Some Useful Discussions. 


Speaking of the work of Chambers of, Commerce, 
the last meeting of the Sheffield institution was a very 
useful one, several matters of particular importance just 
now being discussed. For one thing the Associated 
Chambers had asked the views of Sheffield on the question 
of improvements in the Consular service. It was felt that 
in all cases-they should be of British birth, and should have 
such commercial knowledge and education as would fit 
them to deal effectively with statistics and commercial 
subjects. They should be adequately paid, and be con- 
trolled from the Board of Trade, not the Foreign-office. 
Another good point is that inquiries are to be made in 
Sheffield as to cases where oversea trade with various 


countries has been lost to Great Britain owing to the short- 
comings of her financial and banking systems. Some little 
time back I mentioned that i inquiries were being made by 
the Canadian Trade Commission as to how trade between 
the Dominion and the Home country could be expanded. 
A good many responses were made from this district, and 
the Commissioners are now to tour the industrial centres 
for the purpose of interviewing firms that sent in replies 
through the Associated Chambers of Commerce. The 
Sheffield Chamber reports that the Board of Trade recom. 
mend exporters to include in their contracts with the 
United States importers a condition to the effect that 
guarantees to prevent materials from reaching enemies 
and enemy countries should be inserted. 


A New Colliery. 

A good deal of interest in this district is centred 
in the future of the Firbeck Main Colliery, near Worksop. 
The Sheepbridge group, of which Lord Aberconway, the 
chairman of John Brown and Co., is a prominent director, 
is concerned in the undertaking, and the site upon which 
sinking operations are shortly, it is stated, to be com- 
menced is on the estate of Sir Archibald White, at Wal- 
lingwells, where a series of very encouraging borings were 
carried out some time since, leading to the present project. 
The sinking operations at Rossington Main are about 
through, so that a good many men should now be available 
for Firbeck, and at a time like the present, with a very 
depleted labour supply, that is a great consideration. 
Another interesting statement is to the effect that en 
English company has taken over the Harworth Colliery, 
which, it may be recalled, was in process of development 
by a German syndicate when the war put a stop to the 
operations, These undertakings are very welcome, for, 
from all one can see, a large output of coal will be needed 
for many years ahead yet. For the purposee of the Fir- 
beck Colliery a line is to be constructed by the South 
Yorkshire Railway, and later on, when cottage building 
becomes possible again, a miners’ village is contemplated. 
The railway line will bring the Firbeck Mine into con- 
nection with the great South Yorkshire coalfield. Another 
matter of interest in this coal area is that on Tuesday the 
Barnsley seam was reached at the new Hatfield mine, 
near Doncaster, at a depth of 2550ft. This compares 
with 1785ft. at Brodsworth, 1869{t. at Bentley, 1704ft. 
at Askern, 1986ft. at Bullecroft, 2715ft. at Edlington, and 
2616ft. at Rossington, all these being ncw pits in the 
Doncaster district. The seam reached this week is thick 
and rich in quality. The colliery, from which sinking 
operations were commenced five years ago, the cementation 
process being adopted, is expected to have an ultimate 
output of over 4000 tons daily and to give employment to 
almost as many men. 


The September Rest. 


The relay system is still the one most approved 
in this district for providing the workers with a holiday. 
They did very well over the August week-end, though, if 
the truth be told, there were more badges about the strects 
on the Monday than one quite anticipated seeing. Hcew- 
ever very few of the works were anything but in full swing, 
so it must be concluded that the men who were holidaying 
were those affected by the stoppage of machinery which 
had of necessity to be overhauled. 1 dropped in at several 
offices on the Monday, and found nothing to indicate 
enything but a very ordinary working day—in fact the 
word “‘ holiday ’’ was not mentioned. Still, the suggestic n 
of the Ministry of Munitions, that the workers should be 
granted four days rest in September is very acceptable, for 
whilst the majority seemed to have quite made up their 
minds to hold out until the end of the war, if necessary, 
‘there is a look about some of their faces which suggests 
that they are feeling the strain pretty severely. A few of 
the large employers are a trifle doubtful about specific 
promises by the Government regarding holidays. They 
realise that between now and then circumstances may so 
change that holidays will be once more out of the ques- 
tion. Others are definitely against the sectional system, 
preferring that all works should be closed down together 
for two or three days. All, however, are agreed that some 
kind of holiday is essential, and no doubt between now 
and the end of next month the workers will have had their 
promised break. 


The Master Cutler. 

At a meeting of the Cutlers’ Company on Tuesday, 
Mr. W. H. Ellis, a managing director of John Brown and 
Co., was nominated Master Cutler for the third year in 
succession. It is almost half a century since the office was 
held by one Master for three years. In accepting office 
Mr. Ellis expressed the hope that on relinqvishing the 
position a year hence the cloud overshadowing Europe 
would have to a great extent disappeared. 


Round the Works. 


Inquiries show that oversea business is being 
well maintained. Amongst the most recent orders booked 
are steel for Beira, Yokohama, Foochow, Barranquilla, 
Melbourne, Alicante, Leghorn, Genoa, Naples, Toronto, 
Archangel, Bilbao, Calcutta, Durban, Delagoa Bay, Cape- 
town, Santos, Petrograd and Sydney (N.S.W.); augers 
for Calcutta; tools for Brisbane, Demerara, Capetown, 
Delagoa Bay and Bombay; saws for Punta Arenas ; 
cutlery for Auckland, Trinidad, Lisbon, and Guayaquil ; 
sheep shears for Porto Alegre; machine irons for Lisbon ; 
shovels for Huelva ; electro-plate for Buenos Aires and 
Coquimbo, and sickles for Trinidad. The general position 
remains about as previously reported, with special activity 
for such things as files and twist drills. High-speed steel 
makers cannot cope with the demand. Plate and cutlery 
manufacturers are turning out enormous quantities of 
work, but in light iron castings, such as builders’ requisites, 
business is flat, the stove-grate makers of the Rotherham 
district feeling the depression rather severely. 


Iron, Steel, and Coal. 


There is little change in the position of steel, 
except that the tendency is more than ever in an upward 
direction. This will not be lessened by the efforts of 





hematite makers to obtain g revision of prices, Billets, 
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both basic and acid, but particularly the former, are very 
difficult to buy, and steel scrap, the market for which 
has been upset by the new maximum order, has a range 
as wide as 40s, between the highest and lowest figures 
mentioned. Hematite iron is under very strong demand 
and keeps firm on maximum rates, whilst common irons 
are not in such request and easier in consequence. The 
call for all qualities of steam coal for inland consumption 
is insistent, though as a result of the lessened weight going 
for export the market is not particularly firm. France 
and Italy are both taking a considerable tonnage, however, 
and it is likely that a limit may shortly be put upon values 
for the latter in the same way as from France. Exports 
to neutrals are steadier in price at the lower levels obtain- 
able, but there is practically no chenge in the inland 
market. Best South Yorkshire hards are at 17s. 9d. to 
18s., best Derbyshire 16s. 9d to 17s., second quality 
lés. 3d. to 16s. 9d., and steam cobbles 16s. 3d. to 163. 9d. 
per ton at pit. The small fuel market is better supplied, 
and values incline downwards, Coke prices rest upon the 
official maximum, 








SCOTLAND. 
(From our own Correspondent.) 
New Holiday Arrangements. 


Wit the approval of the Admiralty new arrange- 
ments have been made for the holidays in the Clyde 
shipbuilding yards and marine engineering shops. The 
men employed in these establishments will all have a 
week’s holiday—including two week-ends—this month. 
In the Greenock and Port-Glasgow district the holidays 
began on Saturday last and terminate on Monday, the 
21st inst., at the breakfast hour, while in the Glasgow and 
Paisley districts, and the upper reaches generally, the 
men will stop work on Saturday, the 19th inst., and will 
resume at the breakfast hour on Monday, the 28th inst. 
The August week applies only to the shipbuilding yards 
and marine engineering shops, and takes the place of the 
four days at the end of September arranged last week 
by the Minister of Munitions. The arrangements for a 
four days’ holiday for munition workers, commencing 
September 28th, are unaltered. 


Shipbuilding and Shipping. 


Conditions at the Clyde shipyards continue very 
active. There is plonty of mercantile tonnage on hand, 
but work, of course, is restricted owing to war require- 
ments. At the beginning of the present quarter there 
were 123 merchant ships, representing 534,852 tons, under 
construction on the Clyde, compared with 122 ships of 
521,949 tons at the beginning of the preceding quarter. 
If only sufficient labour could be obtained, construction 
would be speeded up and the tonnage problem would be 
less acute. A fair volume of business is being done at 
Glasgow harbour. Imports included 13,250 tons iron ore, 
12,000 tons timber, 4820 tons copper ore, and 1030 tons 
steel billets. It is stated that one of the steamers bringing 
iron ore, the locally-owned thirty year old Cartsdyke, 
has been sold for £35,000, equal to over £21 per gross ton, 
against about £5 per ton paid for her eleven years ago. 
Chief among the exports were 10,500 tons coal and 1280 
tons iron and steel material to France. 


Wages. 

The Government Committee on Production has 
issued its award in the application for an advance in wages 
by the Associated Iron, Steel, and Brass Dressers of Scot- 
land. An advance of 3s. per week on time rates has been 
granted, but an advance on piece rates has been refused. 
The men affected are employed by the West of Scotland 
Iron and Steel Founders’ Association, the Ayrshire 
Founders’ Association, and the Scottish Steel Founders’ 
Wages Association. Members of the Amalgamated 
Society of Engineers, the Steam Engine Makers’ Society, 
the Amalgamated Toolmakers’ Society, and the United 
Machine Workers’ Association employed in shops in the 
Clyde district where wages are paid by time, have been 
granted an advance of 3s. 4d. per week, to be regarded as 
a war wage increase. An application to the Scottish 
Steelmakers’ Wages Association by the Associated Black- 
smiths’ and Ironworkers’ Society, on behalf of the smiths 
and hammermen employed in steelworks connected with 
the Association, was referred to the Committee on Produc- 
tion for decision, and the Committee has awarded the men 
an advance of Id. per hour, to be regarded as a war wages 
advance. Members of the Boilermakers’ Society employed 
in steel works have also been granted an advance of Id. 
per hour. 


Pig Iron. 


There is no change to report in the Seotch pig 
iron trade. Hematite continues strong and scarce, with 
ordinary qualities also in full demand. Practically the 
entire output of hematite is being consumed at local steel 
works, and with outputs of other brands restricted exports 
are practically at a standstill, with the exception of ship- 
ments to Allied countries. The pig iron warrant market 
is still suspended, but stocks are slowly but surely decreas- 
ing, the total now amounting to 21,631 tons, compared 
with 116,098 tons at the close of 1915. Shipments for the 
past week amounted to 460 tons, compared with 1813 tons 
in the same week last year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows : Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
125s. ; Nos. 3, 120s. ; Govan, No. 1, 122s. 6d. ; No. 3, 120s. ; 
Clyde, Summerlee, Calder and Langloan, Nos 1, 130s. ; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 122s. 6d. ; 
Glengarnock at Ardrossan, No. 1, 130s. ; No. 3, 125s. ; 
Eglinton at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The demand for all classes of material is greater 
than ever, and although the works are running at full pres- 





sure night and day they are unable to keep deliveries up 
to date; consequently ordinary home business is more 
restricted than ever, and the export trade is severely 
curtailed. In the steel trade the demands for shell bars 
and light sections are very urgent, and outputs from the 
works are almost entirely on account of the home and 
Allied Governments. Prices for export are firm, and are 
quoted as follows :—Ship plates, £14 15s. to £15; boiler 
plates, £16 ; angles, £14 2s. 6d., all per ton net, f.o.b. Glas- 
gow. Black sheet makers have a large number of orders 
on hand. Outputs have been hampered by irregular 
supplies of rew materials, and in order to improve the 
position the Government has recently prohibited the export 
of sheets under jin. thick, except under licence. The 
prices remain about £18 10s. per ton, Glasgow delivery. 
Malleable iron makers are in the meantime overwhelmed 
with orders, and, despite all efforts, producers are finding 
it impossible to keep deliveries up to date. Crown quality 
iron bars are quoted £14 12s. 6d. per ton, less 5 per cent. 
for home delivery, and £14 2s. 6d, to £14 10s. per ton net 
for export, 


The Coal Trade, 


The Scotch coal trade is in an unsatisfactory 
position all round, owing chiefly to the scarcity of tonnage, 
which is most pronounced, especially for France. In the 
West of Scotland district conditions are most unsettled. 
Works in the district are not taking their full quantities at 
present, and the export demand is reduced to a minimum, 
while export licences are being refused in a number of cases. 
All qualities of large ¢oal are therefore more plentiful, 
and values show a considerable reduction on the week. 
Smalls, on the other hand, though plentiful are firm. Ell 
coals are quoted, f.o.b. at Glasgow, 25s. to 26s.; splints, 
30s. to 35s. ; navigations, 35s. ; steams, 24s. to 27s. 6d. ; 
treble nuts, 23s. ; doubles, 22s. ; singles, 21s. per ton. The 
absence of tonnage is adversely affecting the trade in the 
Fifeshire district. Orders are scarce, and collieries have 
been forced to reduce their prices to obtain business, and 
with values below the level at which contracts were com- 
pleted, holders are not inclined to dispose of their coal. 
First-class screened navigation coals are quoted, f.o.b. at 
Methil or Burntisland, 40s. to 45s. ; first-class steams, 
39s. ; third-class steams, 28s. to 29s., per ton. Collieries 
in the Lothian district are also short of prompt business,* 
and prices are more or less a matter of arrangement. Best 
steams are quoted f.o.b. at Leith, 35s.; secondary qualities, 
34s. perton. The aggregate shipments from Scottish ports 
during the past week amounted to 189,398 tons, compared 
with 194,500 in the preceding week, and 259,184 tons in 
the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Market. 


THE tendency to improvement recently in 
evidence on the Cardiff coal market is rather more than 
maintained. The irregular working at the Welsh collieries 
during the major portion of the past week materially 
curtailed production, and this in turn has not been without 
influence on the general state of the coal market. Further, 
outputs are expected to fall below those of recent months 
as a result of numbers of miners taking their annual 
holidays and others having gone into the country for 
harvesting operations. Thus the coal market in the near 
future is likely to increase rather than diminish in strength. 
Another factor contributing in no small measure to the 
greater steadiness abroad has been the heavier demands 
of the British Government. Indeed, during the past 
week or ten days the authorities have exercised very 
tight control on all classes of coal, but more particularly, 
of course, on the better class of Admiralty and Monmouth- 
shire steams. In fact, these coals are being released so 
sparingly as to be practically unobtainable. Shipments 
to France also are of a heavy character, whilst to Italy 
exports are proceeding on a very fair scale, with every 
prospect of the steady expansion being witnessed during 
the next few weeks. The tonnage position is also decidedly 
improved, and to say nothing of further arrivals, there are 
sufficient vessels now awaiting cargoes in the various local 
docks to ensure collieries being busily employed for at 
least a week ahead. Under the prevailing conditions 
there is little room for any material movement in market 
quotations, but that they are generally firm is unques- 
tionable, whilst in the isolated cases in which sellers are 
able to dispose of small quantities top prices are readily 
forthcoming. So far as secondary and ordinary Admiralty 
large steams are concerned prices are purely nominal at 
and round about 40s. per ton, whilst much the same price 
is talked of for Black Vein Monmouthshires, and for the 
cheaper grades of large steams sellers’ ideas are only from 
Is. to 2s. per ton less. Bituminous coals display equal 
steadiness and supplies are scarce. The tendency te 
improvement in smalls is more pronounced, and values are 
firm on the basis of 30s. for best bunkers and proportionate 
figures for other smalls. Coke and patent fuel prices are 
still more nominal than real. 


Miners’ Wages. 


The result of the rival applications of the South 
Wales owners and miners for a variation in the general 
wage rate is awaited with interest. The claim of the 
men for an increase of 124 per cent. is based on the increased 
price of coal, good trade prospects, and higher cost of 
living, whilst the owners contend that the increased cost 
of production and of materials justifies a reduction in 
the wage rate of 15 per cent. At present the percentage 
stands at 40.83 above the standard of 1915. The repre- 
sentatives of both masters and men have discussed the 
proposals, but, as was expected, without arriving at a 
settlement. The independent chairman will now be 
called in to give his casting vote. 


Coal Exports. 


With regard to the export branch of the South 
Wales coal trade it is of interest to note that in the week 
under review licensed shipments were of a satisfactory 





character, being, in fact, not only in excess of those of 
the corresponding week of last year, but well above the 
average of most preceding weeks, the figures for the past 
week for the Welsh ports being 462,677 tons, or 112,797 
tons in excess of the total for the corresponding week of 
last year. All ports participated in the increased volume 
of trade with the exception of Newport. The bulk of the 
coal dispatched was destined for France, but Italy was 
a by no means insignificant customer. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 39s. to 40s.; ordinaries, 
37s. to 39s.; best drys, 36s. to 38s.; ordinary drys, 34s. to 
35s.; best bunker smalls, 29s. to 30s.; best ordinaries, 
27s. 6d. to 28s. 6d.; cargo smalls, 26s. to 27s.; inferiors, 
23s. to 25s.; best Monmouthshire Black Vein large, 39s. 
to 40s.; ordinary Western Valleys, 38s. to 39s.; best 
Eastern Valleys, 38s. to 39s.; seconds Eastern Valleys, 
37s. to 38s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 38s. to 40s.; smalls, 33s. to 34s.; No. 2 
Rhondda large, 34s. to 35s.; through, 29s. to 30s.; smalls, 
24s. to 25s.; best washed nuts, 35s. to 37s.; seconds, 32s. 
to 34s.; best washed peas, 34s. to 36s.; seconds, 32s. to 
33s.; patent fuel, 47s. 6d. to 50s. Coke: Special foundry, 
62s. 6d. to 66s.; good foundry, 60s. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 45s. to 48s. 


Newport Coal Market. 


Although a delegate conference of the Welsh 
miners voted by a fairly substantial majority in favour 
of a postponement of the August Bank. Holiday, work 
nevertheless was of a very indifferent character in the 
Monmouthshire Valleys in the past week, as a consequence 
of which production showed a notable diminution, and 
the volume of exports both to Allied and neutral countries 
a falling off. The curtailment of outputs also had another 
effect. It lessened the quantity of free coal coming on 
the open market and thereby imparted additional all-round 
steadiness. Indeed, free coal of all classes has become so 
scarce and the quantities released by the authorities are so 
meagre that sellers who have been and still are fortunate 
enough to have free parcels for disposal experience no 
difficulty in commanding top market prices. The margin, 
however, left for new business is very limited, and must 
necessarily remain so as long as the Government monopo- 
lises the better class steams for its own purposes and that 
of the Allies, and deals so stringently, as at present, with 
applications for licences to export to neutrals. Quotations 
under such conditions are likely to harden further rather 
than develop any easiness, especially as there is a more 
abundant supply of tonnage than has been the case in 
recent weeks. The better class Monmouthshires are very 
searce and firm, with about 40s. representing the nominal 
current value, whilst Eastern Valleys and Western Valleys 
range from about 37s. up. Small steams also exhibit a good 
deal of steadiness, with prices here and there a shade 
higher. Approximate prices :—Steam coal: Best New- 
port Black Vein large, 39s. to 40s.; Western Valleys, 38s. 
to 38s. 6d.; Eastern Valleys, 37s. 6d. to 38s.; other sorts, 
34s. to 35s.; best smalls, 27s. to 28s.; seconds, 24s. to 25s. 
Bituminous coal : Best house, 24s. to 26s.; seconds, 23s. 
to 24s.; patent fuel, 47s. to 49s. Pitwood, ex ship, 46s. 
to 48s. 


Swansea Coal Market. 


Whilst the coal market at Swansea remains upon 
the whole in a fairly steady condition, there is a lack of 
fresh alteration of importance in all departments. In 
the anthracite section there is still a fair inquiry and prices 
are very steady, and it is not expected that there will be 
any development of moment yet awhile. Swansea Valley 
large is in fair request and prices are steadily upheld, 
whilst here and there there is an inclination to hold for 
enhanced prices. The inquiry for machine-made coals 
is fairly active, with every promise of continuing so, and 
quotations exhibit steadiness. For French nuts and 
stove nuts top figures are adhered to, whilst peas are 
fully sold and values consequently remain firm. There is, 
however, little being done in duff, and prices are without 
movement. Steam coals, although generally inactive, 
are about steady. Through coals are practically unchanged 
and there is little that is new to chronicle in bituminous 
large. Approximate values :—Anthracite: Best malting 
large, 31s. to 32s.; second malting large, 27s. 6d. to 29s. 6d. 
Big Vein large, 27s. to 30s.; Red Vein large, 25s. 6d. to 
27s. 6d.; machine-made cobbles, 38s. to 40s.; French nuts, 
38s. to 40s.; stove nuts, 38s. to 39s.; beans, 31s. to 33s.; 
machine-made large peas, 20s. to 24s.; rubbly culm, 
l4s. 6d. to 15s. 6d.; duff, 5s. to 6s. Steam coal: Best 
large, 35s. to 36s. 6d.; seconds, 3ls. to 33s.; bunkers, 
26s. 6d. to 31s.; smalls, 21s. to 23s. Bituminous coal : 
No. 3 Rhondda large, 37s. 6d. to 40s.; through and through, 
30s. to 32s.; smalls, 24s. to 26s. 6d.; patent fuel, 42s. to 44s. 


Tin-plates, &c. 


The following are the official prices from the 
Swansea Metal Market :—Tin-plate and other quotations : 
1.C., 20 x 14 x 112 sheets, 108 lb., 31s. to 32s.; LC., 
28 x 20 x 56sheets, 108 lb., 32s. to 33s.; I.C., 28 x 20 x 
112 sheets, 216 Ib., 63s. to 64s.; I.C. ternes, 28 x 20 x 112 
sheets, 53s. to 54s.; galvanised sheets, 24 g., in bundles, 
£28 per ton ; block tin, £172 5s. per ton cash, £173 5s. per 
ton three months ; copper, £115 per ton cash, £112 per 
ton three months. Lead: English, £31 per ton ; Spanish, 
£29 15s. per ton ; spelter, £49 per ton. 








For some weeks scaffolding has been up in the great hall 
at Euston Station to allow for the ceiling and walls to be 
cleaned and painted. The work has new been completed, 
and the scaffolding having been removed the magnificence 
of the hall is much more clearly seen. In addition to 
models of engines, steamers, and saloons, there has been 
placed in the hall photographic reproductions of a report 
made by George Stephenson and of letters written by his 
son, Robert Stephenson, in reference to the Manchester 
and Liverpool Railway. 
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THE ELECTRICAL INDUSTRY IN GERMANY 
AND AUSTRIA. 


(From our Swiss Correspondent.) 


Berne, July 19th. 


Tr is, of course, not easy to procure trustworthy infor- 
mation concerning conditons in the‘'German and Austrian 
electrical industry. Such details as are suffered to be 
published are naturally only favourable, so that all may 
be made to appear in the rosiest possible light, and the 
bad effects of the war as carefully concealed as may be. 
The electrical industry in both the Central Empires belongs 
to the category of semi-war industries ; that is, industries 
which minister to the needs of the army, although they are 
at the same time useful to the civilian populations. Con- 
sequently it is quite likely that electricians and technical 
experts, whose work is directly connected with the elec- 
trical industry, have not suffered from the war, and have 
no lack of employment of which to complain. 

The Germans, for instance, announce that as far as the 
building of accumulators is concerned much more work is 
being done than was the case at the corresponding period 
of last year, and that in order to supply the needs of the 
army it has been, and still is, frequently necessary to work 
overtime. More orders have been received this year for 
electrical measuring instruments than in 1915, and during 
this year either double shifts or else overtime have had to 
be worked. As might be expected, also electrical medical 
appliances, which are mostly required for the army, are 
in greatdemand. In the production of low-tension current 
business is said to be brisker than in 1915, while the pro- 
duction of high-tension current is not diminishing ; and 
as regards electrical installations they are in some cases 
*‘in greater demand than last year ’’—a somewhat vague 
expression when last year’s figures and those of the year 
before are not given. 

The extent to which women are now employed in elec- 
trical industry in Germany is proved by the fact that in 
twenty-one sick fund societies, all the membres of which 
are connected with electrical work of one description or 
another, there were in May of last year 25,380 male and 
34,997 female members, in which month the percentage 
of male members increased by | .62 per cent., and that of 
female members by 5.48 per cent. 

Concerning Austria information is invariably more 
difficult to obtain even than as regards Germany. The 
reports and balance-sheets of the Austrian branches of 
Siemens-Schuckert and of the Union Electricity Company 
have just appeared, however, and the former shows a 
dividend of 7 per cent., as compared with 5 per cent. last 
year, and the latter 6 per cent., as compared with 4 in the 
previous year. The Siemens-Schuckert report lays great 
stress upon the heavy demands made by the war upon 
the electrical industry in general. Not only had all 
manner of electrical installations to be erected for the use 
of the army itself, but many others which only indirectly 
served military ‘purposes. Furthermore, difficulties had 
to be encountered because of the calling up of so many 
skilled workers, who had to be replaced by untrained 
assistants, who apparently answered “as well as could be 
expected,” although on this point no very explicit infor- 
mation is forthcoming. Another difficulty was the neces- 
sity for extreme economy in the use of all materials im- 
ported from abroad, so that ‘‘home-produced substi- 
tutes”? had to be used as much as possible. Some of 
these substitutes have, say the reports, proved sufficiently 
good for their use to be continued after the war ; but as 
to the others silence is observed. If the directors of 
Siemens-Schuckert are to be believed, they have a number 
of orders, given in peace time, which they have never yet 
been able to execute for want of time. The Union Elec- 
tricity Company states that it has been chiefly engaged 
in producing electrical machinery and apparatus, and that 
it has had more orders than it has been able to execute 
with its apparently limited supply of labour. Indeed, it 
says it was forced to decline some large orders, owing to 
the impossibility of procuring enough skilled workers— 
which, in view of the number of men called up in Austria, 
and the men of fifty doing last line service, may very well 
be true. It would be interesting to have some reliable 
statistics of the number or percentages of women now 
employed in the Austrian electrical industry, but these 
are not yet procurable. 








EDUCATIONAL INTELLIGENCE. 





THE Goldsmid Engineering Entrance Scholarship, of the value 
of £30 a year, tenable for three years, will be competed for at 
University College, London, in September. Full particulars of 
the Scholarship Examination can be obtained from the Secretary 
of the College, to whom application should be made before 
September Ist. 








A Boarp or Screntiric Socreties.—On the initiative of the 
Royal Society a Board of Scientific Societies has now been 
established for the furtherance of the following objects :— 
* Promoting the co-operation of those interested in pure or 
applied science ; supplying a means by which the scientific 
opinion of the country may, on matters relating to science, 
industry and education, find effective expression; taking 
such action as may be necessary to promote the application 
of science to our industries and to the service of the nation : 
and discussing scientific questions in which international co- 
operation seems advisable.” The Board at present consists of 
representatives of 27 scientific, including technical, societies. 
The regulations give power to add to this number and to appoint 
as members of sub-committees individuals who are not neces- 
sarily connected with any of the constituent societies. An 
executive committee has been appointed consisting of the 
following members:—Sir Joseph Thomson, O.M., P.R.S. 
(Chairman), Dr. Dugald Clerk, F.R.S., Sir Robert Hadfield, 
F.R.S., Mr. A. D. Hall, F.R.S., Prof. Herbert Jackson (Hon. 
Secretary), Sir Alfred Keogh, K.C.B., Sir Ray Lankester, K.C.B., 
F.R.S., Prof. A. Schuster, Sec. R.S., Sir John Snell, Prof. E. H. 
Starling, F.R.S., Lord Sydenham, G.C.S.I., F.R.S., Mr. R. 


Threlfall, F.R.S. The first meeting of the Board was held on 
July 20th, when important questions relating to scientific, 
educational and industrial matters were under consideration, 
with a view to taking effective steps for co-ordinating the work 
carried out at present by a number of independent bodies, or 
initiating action 
importance, 


in the case of other matters of national 
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A NEW WAY OF CONVERTING LIGHT INTO 
BLECTRICAL ENERGY.* 


APPRECIATING the great benefits which would be derived if 
sunlight could be converted into electrical energy with high 
efficiency, the author undertook the following experiments : 

Several years ago there came to his attention an account of a 
cell in which copper bromide was the electrolyte, with silver 
and copper electrodes. It was said to react to light; that is to 
say, the bromine would leave the silver for the copper electrode 
under the influence of light, and in the dark act in a reverse 
manner. This was tried and no satisfactory results were 
obtained. Later, a new method of trying it was thought of. 

A small cork was wound with copper wire, the coils not 
touching, and between these coils was wound a silver wire, 
coated with silver bromide, but not in contact with the other 
wire. The two terminals of the wires were connected with a 
pair of high resistance wireless receivers. The cork, supporting 
the coils of wire, was placed under a very small stream of tap 
water, which was allowed to run over it, the whole forming an 
electric cell or battery. A strong beam of intermittent light 
was then concehtrated upon the wire on the cork. A distinct 
note was heard on the wireless receiver, due to a current being 
generated from this cell of copper and silver bromide in tap 
water. 

It was then thought that this was merely a repetition of the 
experiment referred to in the beginning of this paper, which 
would not operate as tried above. It seemed peculiar that it 
would work the latter way and not the former, the conditions 
as to electrolyte and electrodes being the same ; but dissimilar 
in technique. In the latter form a note would sometimes be 
heard, and sometimes not, which seemed very strange; this 
also happened when other materials of the same kind were used. 
It was then decided to try shielding the silver bromide wire on 
the cork from the light, leaving only the copper wire exposed. 
The result was most surprising in that the note was distinctly 
heard on the receivers, owing to the intermittent light falling 
upon the cell. Again, however, the note would sometimes be 
heard and sometimes not. Next, the copper wire on the cork 
was shielded from the light, the silver bromide wire now’ being 
exposed to the light. With this experiment no sound was heard 
under any conditions. The result then indicated, without doubt, 
that the reaction was due to the effect of light on the copper wire, 
and that the silver bromide electrode acted only as the other 
electrode, being of no importance in other respects. 

A new cell was then made by winding the cork with two 
copper wires, opposed to each other, as electrodes, under the 
tap water. When both copper wires were exposed to the inter- 
mittent light, naturally no results were obtained ; but upon 
shielding one of the copper wires from the light a note was again 
heard on the receivers. The conclusion was then reached that 
the copper wire, under the influence of the intermittent light, 
must be producing the current. But, as before, this arrange- 
ment would work at times, and not at others. It was then 
found that this was due to the fact that some parts of the copper 
wire used were oxidised and other parts were not. One of the 
copper wires was then cleaned with emery paper and the other 
copper wire was highly oxidised in a Bunsen flame before being 
wound on the cork. With this construction the notes on the 
telephone were far louder than before. 

As soon as it was found that the copper oxide electrode was 
the one that had been reacting, a larger cell was constructed, 
consisting of two copper plates, instead of wires, both plates 
having been oxidised in a flame, immersed in tap water, and 
placed one back of the other, with light shining on the front 
plate. This cell was connected to a galvanometer of 200 ohms 
resistance. The back plate, or the one shielded from the light, 
acted as the zinc plate in an ordinary battery. Sodium chloride 
was put into the water to reduce the internal resistance, and a 
much stronger current was produced. In bright sunlight a 
deflection of 45 deg. to 50 deg. was noted. When the light was 
thrown on what was formerly the back plate, the formerly 
exposed front plate would, while in the dark, act as the zinc. 
In other words, the plate in the dark always acts as the zinc. 

Several larger cells were then constructed 4in. by 3in. in 
round glass jars, one plate placed back of the other; the front 
plate turned in a flame to copper oxide until the surface was black, 
and the back plate polished copper. The glass cells were then 
placed in wooden boxes, excluding all light, with a door opening 
in front. Some of these cells have been in operation over three 
months, and they seem to react as well now as in the beginning. 
These cells have, however, only been used intermittently, and 
it is yet a question how long they would remain efficient under 
continuous action of light. 

Next the action of polished copper plates, not oxidised, was 
tried in the sodium chloride solution, under the influence of light. 
The plate exposed to the light gradually, during fifteen to 
twenty minutes .changed to a reddish colour; then quickly to 
a very dark purple, and finally, to a greyish black. This cell 
was then tried with a galvanometer and found in its reaction 
similar to the above cells in which the front plates were oxidised 
in the flame, except that the reaction was very much weaker ; 
and, so far, no better results than 4 or 5 deg. on the galva- 
nometer have been obtained. The back plate acts as the zinc, 
and the cell is in every way, except in intensity of reaction, 
similar to the cells which have oxidised plates. The polished 
copper plates do not turn this dark purple except under the 
influence of light. However, polished copper immersed in 
sodium chloride solution will turn a reddish tint in the dark, 
which was taken to be Cu,0; then, if exposed to light, will 
turn to dark purple, which is assumed to be a higher oxide. 
Only when this cell is short-circuited does the back plate undergo 
a marked change of appearance ; it then grows darker in colour, 
although it always remains of a much lighter shade than the 
front plate which is being exposed to light. 

To return to the cell in which the front plate is oxidised in a 
flame and the back plate is polished copper. Some of its pecu- 
liarities proved very interesting. If left short-circuited in the 
dark while not in use, the efficiency of the light reaction is 
greater — exposure than when left open-circuited while not 
in use, Upon exposure of the front plate to light the reaction 
is practically instantaneous. However, after the rapid upward 
swing of the needle, there is a continuous slow upward swing, 
lasting a few seconds, before the complete swing is reached. 
If the light be left on for a short time, fatigue is noticeable. 
This, at present, cannot be explained, but it may be due to the 
absorption of gases. In this fatigue, however, the galvano- 
meter needle only drops a few degrees and then seems to remain 
there. If the cell be rested in the dark, recovery is then evident 
upon again exposing the cell to light. 

If light be cut off from the cell, the needle drops quickly for 
a few degrees only. Assume the reading to be 40 deg. on the 
galvanometer when first exposed to the light; then the light 
be shut off, the needle will drop to 15 deg. almost instantly ; 
but from 15 deg. to zero, it will drop slowly, owing to some after 
effect. The needle will finally come to zero within two or three 
minutes ; then, in most cells, will reverse three or four degrees ; 
then come to zero and remain there. The reversibility in the 
dark, after exposure, seems to depend upon the strength of the 
sodium chloride solution, for zero is reached almost instantly 
in @ very dense solution, but much more slowly, 1s above des- 
cribed, in weaker solutions. 

The output of the cell depends upon the strength of the sodium 
chloride solution. The weaker the solution, up to a certain 
point, the better the results. For instance: 1.005 Beaumé 
Sp. G. of electrolyte gives the best result. A cell 3in. by 4in. 
gives 1/10 of a volt in sunlight and about 1/2000 of an ampére. 

* Paper read before the New York Electrical Society at its annual 





meeting, New York, June 14th, 1916, by Mr. Theodore W. Case. 





Upon increasing the strength of the sodium chloride solution 
the ampéres increase, as would be expected in lessening the 
internal resistance of the cell; but the voltage drops quickly. 
All of the cells which were constructed several months ago, 
with the burnt or oxidised front plate and polished back plate, 
in the sodiun. chloride solution, are of a much lighter shade now 
than at the beginning ; but the reaction seems to be of the same 
value. After being exposed to the light for some time the 
exposed plates are darkened considerably. The effect of the 
spectrum on a small cell, which was made for this particular 
purpose, is of great interest. It was found that the red end of 
the spectrum was the most effective, especially the lower red 
end. However, the only available direct-reading spectrometer 
prism was of g instead of quartz. Further experiments 
regarding to this point are now being carried out. 

An interesting fact, noted later, shows that when the elec- 
trodes are covered with several coats of white paint, or hath 
enamel, the cell acts, indicating that perhaps some of the in- 
visible rays are also effective. If heavily coated, however, no 
action ensues. Passing the light through water, and cutting 
off the heat rays, made no appreciable difference in the voltage 
or current. 

Regarding the intensity of light, it was found that ordinary 
diffused daylight works extremely well on this cell. For in- 
stance, with the same galvanometer, on a cloudy day with 
diffused light, 10 deg. reading was noted on opening the door 
of the cell; whereas, intense sunlight gave 40 deg. to 50 deg. 
a difference in reading which was only four or five times as great 
as compared to the much greater intensity of sunlight over the 
diffu daylight on a cloudy day. 

Next, as regards the voltage in different intensities of light. 
The voltage will stand at a higher point in intense light when 
being drawn upon, than it will when being drawn upon in a lower 
intensity of light. However, if the cell be exposed at a very low 
intensity of light, without being drawn upon, the voltage will 
rise to nearly as high a point as in intense sunlight ; but when 
being drawn upon, it takes a higher intensity of light to hold 
the voltage higher. The ampéres, of course, are increased with 
the area of the plates, providing the plates be evenly oxidised 
and evenly exposed. Otherwise, local carrents will be set up. 
That the voltage should rise as high with faint light as with 
intense light on open circuit, is to be expected, as there then can 
be no free passage of electrons. In the photo-electric effect a 
faint light will produce just as high a potential as an intense 
light. However, if the insulation be poor the intense light will 
give the higher voltage because the leakage carrent does not 
make as much difference. 

Better results are attained if the back of the exposed plate be 
heavily painted or enamelled, or insulated in some way ; so that 
no local action will occur between the front of the exposed plat« 
and its back. If several cells be connected in series the voltage 
increases ; and if several of the cells be connected in multiple, 
the ampéres increase, This is what would be indicated in any 
theory. When these cells are newly made, if they be left in the 
dark, say over night before being used, the cells will act much 
better the next morning than when first made and will continue 
to do so thereafter. 

In experiments conducted in Florida during the last winter 
in strong sunlight, the following results were obtained : 

A cell was constructed with two polished plates of nearly pure 
copper about 6in. square, immersed in the electrolyte of very 
dilute salt water. One electrode was supposed to have been 
entirely in the dark, since it was wrapped in several thicknesses 
of blotting papers, and since all of the jar except that which 
covered the front plate was painted black. The jar was then 
placed in a box, which had a door opening on the front plate ; 
the front plate, as above, having been oxidised in a Bunsen 
burner, and the back plate polished. At noon, an a clear day, 
the E.M.F. observed was a little over 1/10 of a volt. And from 
a larger cell the current obtained was over 2/10 of an ampére. 
After the plates were put into the solution, whether treated by 
heat or the sun, they were short-circuited over night in the dark, 
to permit them to come to an equal polarisation, the galvano- 
meter needle standing at zero. This cell, in the roe when 
exposed in bright sunlight, gave a voltage of over 1/10 of a volt. 
Smaller plates than these did not give good results. As would 
be expected, the voltage did not increase with the area of the 
plates, but the current did. If salt water be used as the electro- 
lyte and air be not excluded, the copper oxide is attacked by 
oxygen in the water and by the carbonic acid gas present, which 
forms basic carbonate of copper and perhaps a basic chloride. 
This will be noticed as a green fi lent subst in the cell, 
an objection which can be greatly reduced by putting oil on top 
of the electrolyte to exclude gases and prevent evaporation. 

It has been noted that the k of the front plate should be 
heavily coated with some non-conducting material. It was 
found in the intense sunlight of Florida that the front plate, 
exposed to light, could be thinly covered with white ename! 
ae and yet the cell would act, Only after several coats had 

n applied did it cease to act as to its E.M.F. The voltmeter 
and the milliammeter used in these experiments were not suit- 
able for such small currents, as they were not sufficiently delicate 
to give exact readings. The readings, however, were against 
the experiments and not in their favour. 

A large cell was constructed in the form of a copper pan, 
about att. long by 2ft. wide and 5in. deep, with flaring sides ; 
painted with two coats of white enamel on the outside and inside 
edges. The pan served as the back plate, or electrode ; and at 
that time it was supposed that light was excluded from it by 
the paint. The front plate was a flat sheet of copper 29in. by 
22in., fitting into the pan and insulated from it by resting upon 
strips of rubber on the bottom of the pan and at the sides. 
This front plate was perforated with small holes to lower the 
internal resistance of the cell, the back of the front plate being 
painted. The bottom of the pin, or back plate, was covered 
with two or three thicknesses of white blotting paper, to keep 
the sunlight from it, so far as possible. But from the foregoing 
statements it will be seen that the back plate was not really in 
the dark at any time. This would have been corrected had it 
been known previously that the sun’s rays would penetrate 
the enamel and paper. It is now seen that the sun’s rays 
penetrated the enamel on the pan, or back plate, and also passed 
through the holes in the front plate. It thus penetrated the 
blotting paper separating the two plates, and set up a counter 
E.M.F. which militated against the better results that might 
have been obtained under other conditions. The Weston 
milliammeter used had a reading of 1 deg. multiplied by .005 
on the shunt, equalled ampére. The Weston voltmeter read 
up to 3 volts at the limit of the scale, reading 1/50 of a volt toa 
degree. At times the voltage on this large cell would be 1/10 
of a volt and over. More often it was less than 1/10 of a volt, 
the variation depending upon the height of the sun above the 
horizon and the passing clouds and mist. This large cell at one 
moment gave 2/50 of a volt and a current of .125 ampére. 
When half of the front plate was placed in the shadow, 1/50 of 
a volt and .08 of an ampére were noted. The reduction of 
voltage by having part of the plate in the shadow corresponds 
to the reduction in voltage by connecting a low voltage cell in 
multiple with a high voltage cell. At noon 2/10 of an ampére 
was dantved, and at 2 p.m., with the sun under a‘heavy cloud, 
the current fell to 1/1000 of an ampére. Two freshly polished 
plates of copper do not, at first, give any current when immersed 
in the dilute salt solution in bright sunlight, one being in the 
dark and the other in the light. It is only after a few minutes 
that any reaction commences. 








Since the foregoing experiments were made in Florida an 
electrolyte has been found which acts well in place of the sodium 
chloride solution used and seems to permit of higher concentra- 
tion; therefore reducing greatly the internal resistance of the 
cell while not lowering the EMF, For the keeping of the plate 
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jn absolute darkness and free from any penetrating rays of light 
or other rays, further experiments are being conducted, which 
may have interesting results. Thus at the present time it is 
difficult, if not impossible, properly to evaluate the work, or to 
prognosticate where further investigation along such lines 
ill lead. 
" A partial explanation of the “illumination E.M.F. effect ” 
may be interesting along the lines observed by Prof. F.C. Brown, 
in some papers on light sensitive selenium. The idea is that light 
lowers the stability of certain electrons in the Cu,O crystal 
structure. As a result the electrolyte absorbs these electrons 
of low stability and the back plate in turn absorbs the electrons 
from the electrolyte. Or the electrolyte acts as an intermediary 
to continually transfer the unstable electrons from the illu- 
inated plate to the dark plate. The electrons travel away 
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from the copper oxide in the electrolyte and from copper to 
copper oxide in the external circuit. The electrolyte serves 
rather as an equaliser and probably to make Cu,O0. The 
polarisation observed is very likely the same as that observed 
in ordinary batteries. The electrons travel through the electro 
lyte on electrolytic ions and probably collect on the back plate 
as gas bubbles, &c. 

The current should rise with an increase in density of salt 
solution because of the greater number of chlorine ions ready 
to absorb electrons from the active plate. If the light is lower- 
ing the stability of a given number of electrons per second, the 
current will keep on increasing as the density of the salt solution 
is inereased until the light cannot keep ahead of the salt solution 
as it is earrying away the electrons. ‘Then the voltage will drop. 

On the basis of the electron theory, as given above, there 
might be an accompanying chemical action. The heat of 
oxidation of copper is low. Possibly there are other reversible 
or irreversible changes taking place between the copper and the 
copper oxides. It is possible that absorbed gases play a réle 
in the light action, 

In closing, two theories suggest themselves by which the 
action of this cell may be explained : 

(1) The electron theory ; 

(2) The chemical theory ; namely, that the front plate, or 
contiguous liquid layer, undergoes chemical change, under the 
influence of light, which causes a flow of current. 

At present, the evidence seems to point rather to the electron 
theory as the conditioning agent, and the chemical theory as a 
secondary effect and not the primary. 

The Cu plates when heing heated in the flame become oxidised 
to Cu,O, then to CuO, The Cu plates, whose outer black coat- 
ing has been removed, thereby leaving the red coating, do not 
act nearly as efficiently as when the outer black coating is not 
removed. Continued investigation may determine which of 
the many oxides is the most efficient, and whether their com- 
bination enters into the reaction. 








AMERICAN NOTES. 
(From our own Correspondent.) 


NEw York, August 2nd. 

PLATEs continue to harden under extreme activity sustained by 
shipyard demand, which appears to have no limits. Notwithstand- 
ing the enormous output of cars some railroad managers fear a 
car shortage. More billets are wanted for exports than it is 
possible to furnish. Pittsburg has just been asked to quote for 
30,000 tons. Destructive floods in the Southern States have 
swept away many bridges, the rebuilding of which will before 
long create a sharp demand. Blast furnace capacity is to be 
very materially ee by the Bethlehem Company and by a 
steel concern near Philadelphia, which is credited with coutpleted 
plans for the erection of five large furnaces of 500 tons 
capacity daily, The problem of obtaining steel for enormous 
domestic requirements will he a serious one, which the prolonga- 
tion of the European war will strongly accentuate. The covering 
of the necessities created by the immense contracts at present 
in hand will crowd producing capacity and harden prices on 
material necessary. Copper continues very quiet and prices 
are held at 26 to 274 cents among dealers, but prices of the 
copper concerns are nominally 29 cents for November and 
291 for October. No concerted buying movement is in sight. 
lower prices are by no means probable. The producers will 
stand as firm as they can for 29 cents, but their position is one 
which will be determined by the European demand, concerning 
which the belief is that the demand for war necessities will be 
maintained in the future about as it has been for the past year. 
Exports for the past month, 32,713 tons; since January Ist, 
198,340 tons, 








Spectat Reports ON THE MINERAL RESOURCES OF GREAT 
Briratn.—The Board of Agriculture and Fisheries has requested 
us to give notice of the publication of a second edition of the first 
volume of the Special Reports on the Mineral Resources of Great 
Britain, which have been prepared by the Director of the Geo- 
logical Survey in response to numerous inquiries that have 
arisen through the conditions brought about by the war. In 
the main the present issue is a reprint of the first edition, wherein 
the uses, distribution, treatment, and output of tungsten and 
manganese ores are dealt with, and particulars of the mines, 
active and inactive, are given. Copies may be obtained through 
any bookseller, from T. Fisher Unwin, Limited, 1, Adelphi-terrace, 
London, W.C., who are the sole wholesale agents to the trade 
outside the County of London: or from the Director-General, 
Ordnance Survey Office, Southampton. The price is Is. 


MANCHESTER MunicrpaL ScHoot oF TECHNOLOGY._-We 
have received. a copy of the prospectus of University courses 
at the above school for the session 1916-17. These courses lead 
to the degrees of Bachelor and Master of Technical Science. 
They are controlled by the Senate of the University, through the 


Board of the Faculty of Technology, which is composed”0f the” 


heads of departments in the school, together with certain other 
professors and lecturers in the University. In connection with 
these courses the senate has the assistance of the School of 
Technology sub-committee of the Education Committee of the 
Manchester City Council, while the remaining work of the school 
is controlled by the City Council alone. Systematic training is 
afforded in the principles of science and art as applied to mecha- 
nical, electrical, municipal and sanitary engineering, architecture, 
and the building trades, the chemical industries, textile indus- 
tries, photography and the printing crafts, 





BRITISH PATENT SPECIFICATIONS. 


When an t is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abri ts not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 


each, 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
, of J of, iy ; 4, aed, 


ts) 











Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


14,413. October 12th, 1915.——Furnace Fire Bripaes, 
Liverpool Patents Company, Limited, and James H. Clegg, 
National Provincial Bank-buildings, Derby-square, Liver- 
wol, 

This is an improvement in furnace fire bridges of the type in 
which a number of bars A are so disposed and set closely together 
with apertures between adjacent edges. To the enclosed space 
thus formed air is admitted from the ashpit below and is dis- 
charged through the apertures. The grate bars may be of 
H-section, the web being solid or perforated as may be desired. 
The upper ends of the bars have a tongue or groove B, which fits 
into a groove or tongue in the back plate C, which is fixed, so that 
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they can be placed in position from the front of the furnace and 
removed readily. The base of the bars rests on a transverse 
bridge plate D ; and the back edge E of the bars projects down 
through the opening in the bridge plate, and is held in position 
by a pivoted weighted lever or pawl F, so arranged that when the 
weighted end is lifted up the nose of the paw! moves down below 
the heel of the bars, so that they can be placed in position when 
the pawls are so held, and also readily taken out of position. 
July 26th, 1916, 


INTERNAL COMBUSTION ENGINES. 


10,812. July 26th, 1915.—RotTary CyLinpER ENGINE, Juan 
B. Ortholan, 671, Calle Maipu, Buenos Aires. 

This invention relates to valveless two-stroke rotary cylinder 
engines in which a circle of holes is provided in the wall of each 
cylinder, a half of the number of these holes communicating with 
a tube for the admission of the combustible mixture and the 
other half with a tube for the exhaust gases which extends 
radially outwards. All the holes start from the same level, but 
those which serve as exhaust ports extend somewhat beyond the 
admission holes, so that the displacement of the piston uncovers 
a portion of the discharge ports, allowing a primary exhaust to 
take place before uncovering the inlet holes to permit,simultaneous 
exhaust and admission. A is the crank case which rotates on the 
tubular axle B, that forms part of the crank axle C. The two 
series of holes in the cylinder walls are shown at D E, the 
admission holes D communicating by means of the tubes F with 
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the crank chamber and the holes E with the exhaust tubes F 
which extend beyond the ends of the cylinders. The tubes F 
not only serve for the exhaust, but in addition serve to draw in 
the explosive mixture from the crank case to the cylinders. The 
holes E which start from the same level as the holes D extend 
higher up than the latter, so that the displacement of the piston 
uncovers a part of the holes E, permitting the exhaust only before 
uncovering also the second ones, so as to bring about simul- 
taneous exhaust and admission. The tops of the pistons are 
provided with baffles G, placed in front of the admission ports, and 
the combustible gas is thereby precipitated against the head of 
the cylinder at the same time that the exhaust gases are 
dislodged. The pistons are long enough to cover in the furthest 
advance the whole of the holes D E. The gas is introduced into 
the crank case by aspiration from a mechanical carburetter 
through the tube B.—July 26th, 1916. 


TRANSFORMERS. 


11,263. August 4th, 
Thomson-Houston 
London, 

This invention relates to the electrical windings of solid-dise 


1915.—Etectricat Winptneas, British 
Company, Limited, Cannon-street, 





coils such as are used in transformers of the core type, the object 
of the inventor being to improve the ventilation. ‘The coils are 
still substantially of the dise type, but they are also dished or 
shaped like hollow truncated cones with walls of uniform thick- 
ness, These coils are assembled like the flat dise coils, a central 
ventilating space being left through the winding in the direction 
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of its axis so that the cooling fluid may cireulate over both the 
inside and outside surfaces of the winding. In addition to this 
cireulation, however, the inclination of the spaces between the 
coils to the winding axis due to the shapes of the coils induces a 
circulation of the fluid therein, thus increasing the radiation of 
heat. In the illustration A are the coils and B the spacers or 
separators. Each coil consists of two sections, C D, separated 
by a layer of insulation E.—July 26th, 1916. 


LOCOMOTIVES. 


8805. June 15th, 1915.--Vatve MecnHanism, John Patrick 
O’ Donnell, Palace-chambers, Westminster. (A communica- 
tion from abroad from Percy Grant and Co., Limited, 
Buenos Aires.) 

This invention consists in providing means whereby the back 
pressure brought about under certain eonditions with the usual 
link motion is avoided or reduced, the points of relief and com- 
pression being practically constant for all gears. The illustration 
shows the mechanism applied to the usual Walschaerts’ valve 
motion, which is shown in dotted lines, and the inventor claims 
the combination with a sector link A mounted on a movable 
or floating centre, of a cam B in operative connection with the 
said link and with the main crank C or driving axle of the engine. 
The mechanism is so designed that in working the sector link, 
at the required time or times, is moved bodily backwards and 
forwards, the movement being interrupted or performed in two 
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equal steps or portions, each step corresponding to an operative 
or effective part of the cam, while the interruption corresponds 
to an inoperative portion of the cam. The result of these 
motions is that another motion is periodically introduced in the 
valve mechanism whereby the points of relief and compression 
are made later than those obtained with the ordinary link 
motion valve gear. D is the usual motion shaft and the arms 
of the lever E are fixed on this shaft. F is the reversing rod ; 
G, H, J, K, L are the parts of the reversing mechanism—July 
26th, 1916. 


DYNAMOS AND MOTORS. 


July 24th, 1915.—Moror STarTERS AND CONTROLLERS, 
Vauxhall Works, South 


10,752. 
Ernest Schattner and others, 
Lambeth-road, London. 

This invention relates to improvements in electric motor 
starters and controllers, and consists in the use with them of an 
interlocking device actuated by the back electromotive foree 
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of the motor to prevent the main or other circuits becoming 
again closed after having once been opened until the speed of 
the motor has fallen to a predetermined value. The illustration 
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shows the invention as applied to a starter, which has, first, an 
off position A; secondly, a diverter position B, wherein resist- 
ances are connected in parallel as well as in series with the 
armature of the motor to cause the motor to run at a slow speed ; 
thirdly, a transition position N ; fourthly, a series C of ordinary 
starting positions on which resistances are in series only with 
the armature ; and, finally, a full-on position D where no resist- 
ances are in circuit. When this position is reached the starter 
arm H is held there by a no-volt coil E until it is desired to 
stop the motor. This is done by opening the main switch, on 
which the no-volt coil releases the starter arm, and this returns 
to the off position under the influence of the spring F. In so 
doing it passes across the diverter position, but the contact 
being momentary only this is permissible in the case of the motor 
being series-wound, and no effect is produced on the speed of 
the motor. In the case illustrated it is desired to prevent the 
starter arm being again brought forward from the off position 
so as to close either the main or diverter circuits until the speed 
has fallen to a certain low value, and therefore a catch G is 
provided, capable of engaging with the starter arm H and 
caused to do so by the plunger K of the solenoid L as long as the 
latter is energised to a certain extent by the back electromotive 
force of the motor, which in turn is dependent on the speed. 
A second method is provided for inching, self-acting and other 
starters, in which some or all of the circuits are closed through 
the medium of electro-magnets or electro-motors.—July 26th, 
1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


15,126. October 26th, 1915.—GeaR-cuTTING MAcHINERY, 
William F. Roberts, Cavendish House, Urban-road, Sale, 
Cheshire. 

The object of this invention is to provide in gear-cutting 
machines which use hobs an improved balancing arrangement for 
the saddle which carries the cutting tool in order to dispense 
with the employment of a balance weight. The inventor 
attains his object by two screws or pairs of screws, one screw 
of each pair working in a nut rigidly secured to the saddle, 
and determining therefore the rising and falling movements 

of the saddle, while the other screw has its nut connected b 

chains to a balance spring supporting the weight of the saddle. 

If the screws are of * same pitch they are geared to rotate 

at the same speed i. opposite directions, so that the saddle 

rises as thy nu vonnected to the balance spring falls, and thus 
the pull ‘he balance springs is maintained constant for all 
positions ui the saddle. Hence by adjusting the tension on 
the spring the weight of the saddle can be supported wholly, 
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Fig. 4. 


or the tension cari be such as more than to” balance or slightly 
less than balance the weight of the saddle as is required. It is 
possible then to ensure that the nuts on the saddle always bear 
on the feed screw either in an upward or a downward direction, 
but always in the same direction during a cutting operation so 
that no error is introduced due to backlash. Figs. 1, 2, 3 and 4 
show the essential parts of the invention. In Fig. 2 are shown 
portions of the top and bottom of the saddle C through which 
the shaft K passes, This shaft is connected through gear 
wheels S at the top to the shaft R mounted in the standard B. 
The saddle C slides up and down over the face of the standard 
B, its movement being determined by the rotation of the screw 

‘. Fig. 3 shows the spring arrangement attached to the 
saddle, and taking the place of the usual weights, and Fig. 4 
shows details of the shaft R.—July 26th, 1916. 


13,091. September 13th, 1915.—Toor. Hotpers ror GRINDING 
Macuines, Bror J. Bengtsson, Kallered, Sweden. 

The object of this invention is to provide a tool holder for 
grinding machines, so that the grinding of drills or other tools can 
be carried out by unskilled labour with accuracy. The machine 
comprises a frame H (Figs. 1 and 2), a rotatable spindle F, carry- 
ing a toothed wheel which meshes with the teeth of a worm on a 
horizontal spindle B. The latter revolves in bearings, and carries 
the grinding wheel A. On rotating the crank E the vrinding 
wheel witl be caused to revolve at a high speed. The holder 


N°13, 091, 








comprises two parts C, D, the former being pivotally fitted to the 
machine as shown, and adjustable by means to and from the grind- 
ng wheel by the set screw P. The part D comprises a clamping 
device for the drill G to be ground. It comprises two cheeks, 
each provided with a number of prismatic teeth—-Fig. 4—so 
arranged that they fit into each other, grasping the drill, as 


by a screw clamp. The part Djis provided with means which 
enable it to be pivotally fitted to the part C in such a manner 
that the drill points rests upon the grinding wheel periphery at 
the correct angle.—July 26th, 1916, 


SHIPS AND BOATS, 


100,862 (5509 of 1916). April 14th, 1916.—SusMARINE VEssELs, 
Harold Edgar Yarrow, Scotstoun, Glasgow. 
The principal stress to which a submarine vessel is exposed 
is due to the external pressure exerted by the column of water 
and an annular section is the best to withstand this pressure ; 
while for a given amount of material a tube is best suited to 
give the longitudinal strength to resist bending moments. 
According to this invention the hull is formed of external 
plates connected by longitudinal and transverse butt straps 
adapted without the addition of transverse frames to stand the 
stresses to which the structure is normally subjected. The 
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plates A form the internal hull ; the plates B form the external 
hull or ballast tanks, which extend over the greater part of the 
length of the vessel. In the example shown, every other plate 
of the inner hull is provided with a flange C at each edge, and 
every other plate of the outer hull with a flange D at each edge, 
- every plate may be flanged at one or both edges. The plates 
A are connected by longitudinal butt straps E. Below the 
water-tight flat F are the oil fuel and ballast tanks. Where 
there is a large opening in the inner hull-extra stiffening members 
G may be provided.—July 26th, 1916, 


LIGHTING AND HEATING. 


11,723. August 13th, 1915.—Evecrric Lamp Hotpers, 
Edwin F. Guth, 2607, Washington-avenue, St. Louis, 
Missouri, United States. 

This lamp holder consists of a member having a lamp receiv- 
ing socket and a pair of recesses or pockets deep enough to 
enclose the connecting terminals, the pair of pockets being 
open at the same side as the lamp receiving socket. The body 

A is formed of insulating material and is provided with a lamp 

receiving socket B and relatively deep recesses or pockets C 

communicating at their hottom with the bottom of the lamp 

receiving pocket. In the lamp socket is situated the conducting 
shell D to which is electrically connected the contacting plate 

E which extends into one of the pockets C. Another contacting 

plate F extends from the stheret pro ion of the socket into the 
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other pocket C and is provided at its inner end with the usual 
spring terminal G to contact with the central terminal of the 
lamp. Each of the contact plates E and F is provided with 
clamping screws H adjacent to their outer ends and accessible 
to a screw driver through the openings at the tops of the pockets 
in which they are situated. Each of the plates E and F is also 
rovided with a wire positioning flange J adjacent to the screw 

and with an abutment K, which prevents the end of the 
oonducting wire from either being pushed into the socket or 
being drawn therein as the clamping screw is tightened. Each 
terminal containing pocket is provided with an opening L of 
sufficient size for the insertion of the end of a supply wire, this 
opening being horizontal and aligned with the space between 
the screws H and the flange J.—July 26th, 1916, 


PUMPING AND BLOWING MACHINERY. 


12,359. August 27th, 1915.—Rorary Compressor or Ex- 
HAUSTER, John Johnston and the Globe Pneumatic Engi- 
neering Company, Limited, 1, Victoria-street, London. 

In rotary machines of this kind there are usually two members, 

one arranged excentrically within the other, and having an 

annular liquid piston occupying the space between the 
members. This invention provides an inner rotary member, 
which is excentrically mounted, and has formed on it an open- 
ended spiral | ge or chamber such that, as its end enters the 
liquid between the two members, a certain amount of air or 





passes round until it escapes from the other end of the chanaber 
into a suitable outlet. A is the outlet chamber, B the inner 
member, and C the open-ended spiral passage. The rotor 13 
is built up of two dises D spaced a certain distance apart, so as 
to form an opening E communicating with the hollow shaft I’, 
G is a spiral web of one or more convolutions arranged at an 
angle to the rotary member so as to form.a spiral chamber, 
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having its convolution in one plane, and forming a pocket into 
which the air may be trapped and compressed, ‘The compresse| 
fluid finds its way into the chamber E, whence it is delivered 
through the central passage F. The edge of the dise member, 
adjacent to the outlet, is so positioned relative to the edge of the 
spiral web that thecompressed gas, on leaving the spiral chamber, 
can be forced past the edge of the disc into the outlet chamber. 
July 26th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for Tuk ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, -r *. we. property of, anon-enemy proprietor 
thelawdoes> apply. 


On each of five of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 30,059/09.—Optical ——s apparatus. Apparatus for 
obtaining the effect of relief in the exhibition of kinematographic 
pictures comprises concealed inclinable and adjustable surfaces, 
on to which the pictures are projected, arranged in front of an 
inclinable glass wall serving in the known manner as a mirror, 
and a real stationary scenic background behind the glass wall. 
Engelsmann, A., Berlin. 

No. 30,072/09.—Charging coke ovens, &c. A coke oven 
levelling bar is made adaptable for use with ovens of various 
heights by making it adjustable through a small angle to the 
horizontal. This may be effected by making the front supporting 
and guide rollers vertically adjustable by carrying their spindles 
in excentrically supported dises, The dises are coupled together 
by link work, and are operated simultaneously by a lever. 
Maschinenbau-Anstalt Altenessen Akt.-Ges., Germany. Datel 
July 28th, 1909. 

No. 30,087/09.—Looms; picking motions. A rod, carried 
by the picking sector, is connected with a frame carried by the 
operating lever by means of a spring which engages a recess in 
the rod. The spring yields to disengage the connection, so as 
to prevent breakage when an obstacle prevents the movement 
of the picking sector, but springs into place again during the 
return movement, Schwabe, G., Austria. 

No. 30,145/09.—Furnaces ; mechanical stoking; air supply 
and draught regulating. In furnaces for steam boilers, steam 
superheaters, &c., means are provided for regulating the fuel 
supply, air supply and draught. together or separately, in accord - 
ance with the quantity of steam passing through a conduit 
connected to the steam chamber of the boiler or superheater. 
The regulating devices are specially applicable where use is 
made of a single motor for operating the feeding devices of a 
series of steam generators. Gehre, N., Germany. 

No. 30,294/09.—Furnaces. Reversing valves for regenerative 
furnaces comprise a chamber divided into compartments by 
suitable partitions, and means for altering the level of water in 
a number of the compartments so as to direct the gases in the 
desired manner. Kopper, H., Germany. 

No. 30,299/09.—Bearings. To facilitate dismounting a 
thrust ball bearing for ships and other shafts, the central thrust 
ring is detachably clamped by bolts between flanges on the 
ends of two sections of the shaft. The ring may be mounted on 
an intermediate disc. Deutsche Waffen und Munitionsfabriken, 
Berlin. Dated March 18th, 1909. 

No. 30,486/09.—Gauges. A non-adjustable caliper gauge 
has end plates detachably secured to and projecting on all sides 
beyond a standard: y portion or cylinder, The article to 
be measured makes contact with the inwardly-directed surfaces 
of the plates, which, when worn, can be trued up to standard size. 
A number of such gauges may be placed in line where it is 
desired to compare the article with a maximum or minimum 
standard. Fortuna-Werke, A. Hirth, Germany. Dated January 
8th, 1909. 

No, 124/09.—Pipe joints ; butt-and-flange joints. Rotatable 
or fixed flanges are attached to pipes by means of circumferentia! 
ribs on the exterior of the pipes, fitting into corresponding 
grooves on the inside of the flange, which is shrunk on. Jahnke, 

O., Germany. 

No. 581/09.—Turbines. Turbine blades are secured in 

position by a mechanical or combined mechanical and pneumatic 
caulking machine. Dahl, J. J., Germany. 

No. 982/09.—Gas facture ; ion pipes ; _dip- 

pipes. The bridge pipe is connected to the hydraulic main by 

means of a neck containing a damper movable on an axis lying 

transversely of the neck. The ascension pipe and the neck are 

formed with annular cups at their upper ends to receive flanges 

on the bridge pipe, the annular cups being filled with water. 

During charging or discharging the ascension pipe can be con- 

nected by means of the bridge pipe to a separate pipe, while the 

neck can be closed by means of a lid. Koppers, H., Germany. 

















Shown in Fig. 3. The two cheeks are rigidly secured together 


other gas is trapped within the chamber, and is compressed as it 
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he Aeronautical Institute of 
GREAT BRITAIN. 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 


EXPERIMENTAL AND RESEARCH WORK 
NDERTAKEN, 
Offices : 3, Arington-trct, St. James’s S.W. . 
e! 
Workshop and Laboratory: 45, Horseferry-road, 
Westminster. 


UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 


UPON-TY 
PruxciraL: W. H. HADOW, M.A., D.Mus., J.P. 


P500 





SESSION 1916-17. 
Commencing September 25th, 1916. 


Departments of Mechanical, Marine, Civil, and 


Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 


Science, Arts, and Commerce. 


Full particulars may be obtained on application to— 
¥. H. PRUEN, M.A., Secretary, 
Armstrong College. Newcastle-upon-Tyne. 


Phe Royal | Technical College, 


202 1 





SESSION 1916-17 BEGINS ON SEPTEMBER 26ru. 


The Diploma of the College is 
Departments :—Civil Engineering, 
eared Eagineering, 


Yhemist: y, Building, Textile Manufacture, 
ay’ and "ae _ ” A Course for a Joint 


Diploma in Architecture has been arranged in conjunction 
with the Glasgow School of Art. 

The Diploma Course extends over either three or four 
sessions. and the average fee per session is £12 12s. 

The College is affiliated to the University of Glasgow, and 
the Degrees of the University in Engineering and Applied 
Chemistry are open to its students. 

Full courses of instruction are also > presided | in the Schools 
of ita tion, bid one oy fomeerevhy. y, 908 

The Calendar (pri nM poy Maan peabonere 

(free) will be sent on pe A. ion to oe DI 


[he University - of Sheffield. 
SESSION ON 1916-17. 
FACULTY OF APPLIED SCIENCE, 
com 


sing 
DEPARTMESTS OF ENGINEERING, FRAO RGY, 
L MINING, AND GLASS TECHNOLOGY 


L. , FISHER, M.A., Wis F.B.A. 


nted in the following 
See hanical Engineering, 


Naval Architecture, 





Vico Chancel H. 


Dean: W. RIPPER, D.Bng., D D.Se., M. Insi 
PROT IN i THE uy be 

Enginecring oa PPER, D.E: ee M. Inst. C.E. 
Metallurgy .. Mi 0. RNOLD, D. F.RS. 
Mining F. E. ARMSTRONG, x Be A.M. Inst.C.E. 
Applied Chemistry L. T. O'SHEA, M.Sc. 
Mathematics .. A. H. LEAHY, M.A. 
Physics .. Ww. M. HICKS ery F.R.S. 
Chemistry W. P. WYNN ., F.R.8, 
Geology .. Ww. G. PEARNSIDES, M.A. 


Glass Technol W. E. 8. ; TURNER, D.Sc, (Lecturer-in- 
*g oy Charge). 





The Courses in Engineering and 2 gy yo oy 
three years, and prepare respectively for the 
Bachelor of En, nesting (B.Eng.) or the of Pa lh of 
Metallw pm ef on Lie of Sheffield. 

The DEPAR OF ENGINEERING includes Civil, 
earns Alecttieal, ronal Chemical branches, and students 

ialise in one or other of these branches in ise third year of 

t eir course. al three years’ cou are arranged for 
Works Pupils, who come to ee University from works in 
Sheffield, or from other centres, tal six months’ study “ 
the University and six months’ practice at the Works each 


"The DEPARTMENT OF METALLURGY includes (a) 
the Metallurgy of Iron and Steel and of th the Metallurgy of the 
Non-Ferrous Metals. The equi wore of vont department is on 
an exceptionally complete and = 

The work of ‘the EPART. ENT “OFM MINING includes a 
three or four years’ Diploma Course, cmenns of six months 


t th iversit I six Bry ata 

“the DE DE PAl RIME NT OF A PPLIED " EMISTRY deals 

Cat iy ich the Tahhone rolati to various branches of 
= ni} 


in; one. Oy the Coal and Coke ene. 

DEPAR ENT OF GLASS TECHNOLOGY provides 
ba a Diploma Beces requiring systematic study fur a period of 
three years and (b) Parttime and Special 

The LECTURE COURSES of all the Departments are sup- 


uipped for the of advan 
veutigation, and rosach. 

nged for students who desire to 
of the regular courses. 
ES COMMENCE OCTOBER 4th, 


gg gal COURSES COM- 


scientific teaching, 

Part-time courses are arra 

rtions of an. 

The Li URE COU 
1916. 

The TECHNICAL 
MENCE SEPTEMBER 

For Prospectus, giving = ‘particulars and details of 
courses, apply to 

Sind W. M. GIBBONS, 
203 Registrar. 


U uiversity of Bristol. 


The following Prospectuses will be forwarded free on appli 
cation :— 
FACULTY OF ARTS. 
(Ixcivpixe THKo1o6y.) 
FACULTY OF SCIENCE. 
FACULTY OF MEDICINE. 





Mepicrse anv Suncery. Dentat Scurerry. Pvusric 
Hearn. 
FACULTY OF ENGINEERING. 
Civiz. Merenanicat, Exectrica.. AtTomopiLe. 


ELEMENTARY TRAINING DEPART- 
MENT. 
(Men, Women.) 
TESTAMUR COURSES. 
EVENING CLASSES. 
HALLS OF RESIDENCE. 


Matriculation Examination 
xamination Papers, post free, 





Calendar 1 t free 1s. 5d.) 
Papers and Bet bor Cortificate 
er 8 
A HLETICS. —The University Athletic Ground is twelve 
acres in extent. ” at ision is Tnade for Cricket, Football, 


Hockey, and 7 
i ‘AUTUMN VS TERM in the FACULTIES of ARTS, 
sciuney and MEDICINE will commence on October 3rd, 
I Vga FACULTY of ENGINEERING on Septem’ 


and a, 
1 
JAMES RAFTER, M.A,, 
Registrar 





University of Manchester. 


PHYSICS DEPARTMENT. 


1 ECTURE and LABORATORY 
COURSES in PHYSICS, pre a A for both the Ordinary 
and Honours Degrees, will arded on application to the 
Registrar. Prof. UTHERFORD w will meet intending Students 
on Thursday, October 5th, at 10.30 a.m. 269 


Wanted, for Se eptember, Certifi- 


CATED MANUAL STRUCTOR for Wood and 





Ful erttonlees of the LE 





Metal; also to teach Drawing and s uporee Munition work.— 
For further details, apply HEADMASTER, Wellington School, 
fomerset. 451 





(Sompanion- -Tutor (Resident) to 


CHARGE of BOY (16), special Tuition in 
Mechanics. haat man preferred.—2, Beaumanor Mansions, 
Queen ’s-road, W. P730 a 


Victorian Gov ernment, Australia. 





APPLICATIONS are invited fi rsons lified to 
act as GENERAL MANAGER of the § Sta Shipbullding and 
Dockyard, Williamstown, Victoria. Applicants will be 


quired to have first-class peiting, enginee: ring hd. with 
ial experience of Shipbuildi Dredge Construction, and 
Steel Constructional work, also to have a capacity for organisa- 
tion, to be conversant with modern business meth and 
expert in the control and management of men. Subject to 
satisfactory service, engagement to be for three years, termi- 
nating on three months’ notice, but engagement may be 
renewed. He must not for the term of appointment e: age in 
any employment, except as regards the duties of his office. 
Salary r annum. 
Age, qualifications, experience, &c., to be fully stated in 
app ications, which’ should reach the Agent-General for 
Victoria, Melbourne-place, Strand, lanions W.C., not later 
than 11 a.m. on Wednesday, 4th October, 19 
PETER Mc BRIDE, J 
452 Agent-General for Victoria. 
a piel RR 


In Bankruptcy. 
SALE BY TENDER. 


jngineering Plant and 
MACHINERY, 


on the premises of the 
McKENZIE ENGINEERING COMPANY, 
Borrowash, near Derby. 
LOT 1. 
én. Capstan Lathe ; various Sliding, Surfacing, and Screw- 
cutting, and«~ er Lathes ; 12in. by 50in. Churchill Universal 
Grinder (practically new); Richards Side Planer, 14ft. bed ; 





Horizontal Boriug Mill; Milling, Planing, and Drilling 
Machines ; two Gas Engines ; Shafting, &c. &c. 
LOT 2. 
A number of 8in. Capstan Lathes, in course of construction, 


specially suitable for Government work. 

The above hinery is in ll condition, and may be 
inspected at the above Works by appointment. 

Forms of Tender and detailed particulars may be had from 
the undersigned, to whom Tenders must be sent on or before 
September 8th, 1916. 

WILLIAM HART, 
Chartered Accountant, 
43, Wardwick, Derby, 
Trustee. 
468 





This advertisement will not be repeated. 


anted by Firm of Manu- 
agian, Practical CHEMICAL 
ENGINEER, pty drawing. nelly mane ce in the ye 
Distilling ‘Apparatus tus and nag Cc red Plant. = i 
tatin, née, salary uired, 446, neer 
Office Ms “Wictotk-atroct’ Strand, W we ie 


W anted, by Government De- 
PARTMENT, : A. and A agg oor eer toe 
Professional be grr in in Aut Only 
a a alread: = Cong work and within 
12 miles of Lon ts sgl ADD +f Please state mete ca 
ona . letter to D. M. M 117, Piccadilly. A 


Wanted by Government De- 


PARTMENT, TECHNICAL ASSISTANT, sound 
with some Automobile ex- 














engineering training "essenticl, 


perience. Only those not already engaged on Government 
work and within 12 miles of London 7 a ete Please state 
age.—Applications by letter to D. M 7, » Pictemiay. 





Wanted, Engineer (Ineligible), 


for small Textile Mill on Continent ; ES ag power 
ence, present 


plant. Give full particulars of Gaining, Pen Bact ‘on 
ngineer ree 


P caition. and salary required.—. 
, Norfolk- street, Strand, W.C. 


anted, for Controlled Chemical 

orks in the North of England, good MECHANICAL 

DRAU GHISMAN. preferably with shop experience and the 
lay-out of works. No person already en, on Government 
work will be mr it he Apri» , Stating age, experience, refer- 
ences, and salary required, to your nearest Board of Trade 
Labour Exchange, mentionin g “The Engineer” andnumbor4%D 


W antec. for Controlled Estab- 

LISHM&£NT, N.W. London district, TOOL IN- 

1e limits, for. checking g jigs, gauges, and 

tools. Good opening for right man. ‘hose engaged on 

Government work nved not apply.—Apply your nearest Labour 
Exchange, mentioning this paper and No. A2209. 


orks Manager.—Wanted, a 
thoroughly Practical MAN, with wide wineeinnioe in 
modein of ght Machine Shop practice, producing large 








PECTOR used tc 








fee of light repetition co on eee pop system. 
Good © fixing piece- 
work prices eal, the control of ‘mixed labour, sogether with 


sound knowledge of workshop costs essential. 6 o'clock man. 
Salary £300 to per annum, 
Preference given to one experienced in the manufacture of 
gas heating and cooking ap tus.—Write, 694, Sell’s 
Advertising Offices, Fleet-street, London, 475 a 


Cold Stor genie gg 
ENGINEER REQUIRED for Abroad pply. Rg 
copies of testimon 


state age, marri 
exuerieach: and = uired ; must be ir riod. dat = AL 
No one alread 


es Government work need ap 
Apply to T., 








pl 
x7 8, T. B. Browne’s Advertising Meas, 1 1S 
Queen Victoria-street, E.C. 


Rettigerati pe by Engineer Required 


for plants _— the CO,. and 





vern- 


Ammonia processes. reson already 

ment work or resid: mnig 10 indies away will be em- 

ployed.—_ERNEST W. T onl BEYNON, Ltd. 82, nae el 
A 


road, Lambeth, S.E. 





Reauired by a Firm of Consult- 
ING ENGINEERS, 


ASSISTANT ENGINEER. 
Duties to be fulfilled include acting as Resident Engineer on 
the Construction of Power Stations, Boiler Houses, Buildings, 
Foundations, and all forms of mechanical and electrical 
engineering work; also carrying out of tests on plant at 
maker’s works and during operation on site. 

Applicants should apply, giving particulars of their educa- 
tion, technical training, any diplomas they may have been 
awarded, and their engineering experience in practice. They 
should also state their age, whether married, and if under 
military age, the reasons for exemption from service. 

Salary offered £200 for the first 12 months, with an increase 
of £25 for the second and third respectively in the event of 
the applicant proving suitable, in which case the situation 
would become of a permanent character. 

Please address replies to 450, Engineer Office; 33, Norfolk- 
street, Strand, W.C. 450 a 


I['o Disabled Officers.— Wanted, 


a GENTLEMAN, under 27 years, disqualified for military 
service, single, = public school eheenion and three years’ 
> CE ee lence, as ENGINEER ASSISTANT 
MANAGER on Toa Estatein Assam, to qualify for Teaplanter’s 
Career; preference to officers returned from the front unfit 
for further military service.—ASSAM, Wm. Porteous and Co., 
Advertising Agents, Glasgow. P73 a 


Rate Fixers.— Wanted Imme- 


DIATELY, by large Engineerin — ES gt em- 
ployed on munitions, Four experienced Must 
rts at speeds and feeds, and apis of laying down 
bers ions from Senean Permanent ee eeeraucece 
to suitable men; high wages and good bbe a No person 
already engaged on Government work will be - a ltt ye pply, 
wit, 1 particulars of experience and capabilities, to your 
nearest Board of Trade Labour Exchange, mentioning ““The 
Engineer” and nuinber 351. 


Wanted, a First-class Jig 


TOOL DRAUGHTSMAN for Aero En 
None but experienced we 3 oye re ab Controll 
ment ; full rartioulars. pp ge nearest 
Labour Exchange, mentions “ The Engineer” 











and 
o. work. 
establish- 
of Trade 
and number 





anted, Draughtsman and 
ISTANT = pee pxrecionce, for Engineering 

Works in the Midiands, wledge of Internal Combustion 
Engines essential. No sedan already engaged on Government 
work will be employed.—Apply to your nearest Board of Trade 
ee Exchange, mentioning “* The Engineer” and number 


(Japable Mechanical Draughts- |= 


MAN WANTED Immediately. No person resident 
more than 10 miles away or already engag 





on Government 


work will be rs A —Apply, stating age, experience, and 
salary required, to UN DERY ‘RED STOKER CO., Coventry 
House, South-place, ian Ec 424 





[raughtsman (Senior) Required, 
preferably experiencea in Automobile and Aer? none 
desi No one resident more than 10 miles away wr — 
—= loyed on sperionee, ed ‘ala will wa eng: 
ta! rience, and salary uir to b. NAPIER 
and SON 21, y womens ale, V 6 466 a 


[raughtsman Wanted Immedi- 


ATELY, one with general Engineering ex: rience pre- 
peer Permanent position for the right oan PN o peneon 
mae than 


work, or residing 
10 to miles away, will be ager —Be ly, stating age, salary 
required, and full mg experience, to the 
ENGINEER, Guest, cae cet and Nettlefolds, Ltd., Engineering 
Department, Heath-street, Birmingham 471 a 











[raz ughtsman Wanted Imme- 
i for 


Works near Woolwich. No applica- 
tion considered from those already on Government work or 
residing outside the 10 miles radius. Must be ineligible for 
military service.—State experience and salary required to your 
nearest Board of Trade Labour Exchange, mentioning “The 
Engineer” and number 406. 


Draughtsman Wanted in London, 


all-round experience. No one employed on 
Government vo a be engaged.—Apply, stating age, a 
rience, salary &c., to your nearest Board o! 
Lee ony Exchange, mentioning “The Engineer” a pono 
ver 


[raughtsman Wanted, Well up 


in his work and fully bile and 
Internal Combustion Engine Conmenction.: ee Army 
or Naval man would have preference. No person already 
engaged on Government work, or residing more than. 10 ails 
away, will be employed.—Apply, with full particulars, G. W. K., 
Ltd, "Mai denhead. 4l6a 











ost Clerk, Accustomed to 


General Engidnectiig work, REQUIRED immediately by 
firm engaged on war work. Permanency for capable man.— 
Write or apply nearest Board of Trade Labour Exchange, 
mentioning “The Engineer” and number 488. No person 
already engaged on Government work will be i 





Required, Two Lady Tracers, for 
detailed Aero Engine work.—Address, giving full var- 
ticulars, to 456, Engineer Office, 33, Norfalk-street, § ey Cc. 





W orks Engineer, General 
Manager, and Factory Constructor, civil and mechani- 
ineer, with thorough ‘technical and business training, 
years’ wide general experience in works. is OPEN to 
rmanent POSITION.—Address, 482, eaoeer 
olk-street, Strand, W.C. 2 B 


cal en 
and 
temporary or 
Office, 33, Nor 


(iivil Engineer (41) Desires Re- 
SPONSIBLE APPOINTMENT at home or abroad; 
24 years’ practical experience in construction and mainten: ance 
of railways, waterworks, and electrical tramways, &., at home 
and in foreign countries. Fluent ome ee 7 haaren, Pa 
Engineer Office, 33, Norfolk-street, Strand, 


Ex: -Army Offieer, Wounded and 


invalided (25), DES#RE as “MPLOYMENT as ASSIST- 
ANT to Civil Engineer or Pubki.Worke ¢ ‘entragtors. Several) 
years’ engineering experience, B.A.S¢.,)'Civi* “Engineering, 
Toron Good mathematician. oy Address, 4 ye ngineer 
Office, 3, Norfolk-street, Strand, W.C P7335 B 











Ixperienced Engineer Desires 

APPOINTMENT, England or abroad. Large experience 

of factory control and in design of mechanical and electrical 

machinery. Good Buse eee ft Papen P7%, Fogpeer 
Office, 33, Norfolk-street, Strand, V I 





entleman, Recently Given Up 
business as Baginsee and Haulage Contractor, is OPEN 

to APPOINTMENT as Manager or Engineer for Mechanical 
Transport Dept. or works an ; 50 years’ experience.— 
Address, P742, Engineer Office, aN Norfolk-street, — ~s Cc. 
42 6 


(jentleman, with Six Months’ 


experience in munition work, DESIRES POST. Ineli- 
gle, ex energetic ; business habits. Peccaeie P738, Engineer 
ffice, 33, Norfolk-street, Strand, W.C. PIS b 








Mechanical Engineer Requires 

POSITION. Accustomed to laying down and running 

large plants, steam, gas, electric and fontolctrect, Ineligible.— 
Address, P731, Engineer Office, 33, Norfolk-street, Stran AY Cc. 
B 


Wanted, a Suitable Job by an 


Indian (Sikh). Pwi seven years’ experience of Vagnnng 





Holds A.C.G.1L., B.Sc. 


engineering — in India. 
‘eupees Paar, ” Engi- 
P737 » 


(Eng, ) Lond., D.I references. a 
r Ofiive, 39, Worfolk-sievet, Strand, W 


Foundry Foreman Moulder Seeks 


APPOL 2 hh Loam, dry green sand, oddside 

machine-moulded castings, iron and bronze: most modern 

ractice, highest references.—Address, P746, Engineer Office, 
, Norfolk-street, Strand, W.C. P74 B 


Foundry Foreman (42), Disen- 


GAGED, desires POSITION as FOREMAN or Assistant 
Foreman ; accustomed to voy =e genoral . Pron modern 
methods ; ge fe dress, P74, 
Engin ffice, 3 Norfolk-streot, “strand. Wc. Pi4 ws 














Apprenticeship Wanted in Naval 


pepe bright, keen LAD, 144, in large town 
where is ni school—For testimonials, apply 
E. CULLEN, 1, Collingwood-terrace, Westgate-on-Sea. 4 3 £ 
eers in 


A Large helene 





ds pare =, () roy ge a youth of 
ee ce eto 00 Egle to include 
orks ani mee Ty Engineer 
Norfolk-street, Strand, a a 





Engineering Pupil. — Firm 
cr, ent pong et em: ploying 500 hands, have 


VA varied classes of work Sree sane a mec 
— jum moderate. Address, "2000 
ice, 35, N orto “street, Strand, W.C “9 





gent, Russia, Wants to Repre- 


A& SENT "british Enginooring Manufacturers. Proceeding 
end 1916 to Russia. itish, over military age, expert in 
engineerin, mechanical and electrical; their language, 
weights, measures, and sound finance. Interviews essential.— 
Address, P732, Engineer Office, 33, Norfolk-street, Strand, 
W.c. P732 pb 





\ anted, a Machine Shop Fore- 


MAN for a Munition Works in North Wales, who has 
had experience in H.E Shells.—Apply, stating full particulars 
of experience, age, and salary required, and when at liberty to 
start, to your nearest Board ‘of ‘Trade Labour Exchange, men- 
tioning “The Engineer” and number 747. No person already 
engaged on Government work will bejemployed. 


Foundry Foreman Wanted by 


large Firm in the Midlands Must be energetic, with 
sound practical and theoretical knowledge of Foundry work in 
all its branches, both malleable and grey iron, more especially 





AZ. Old-established Firm of 


s in Westminster, with excellent offices and con- 
nections, are PREPARED to’ REPRESENT Midland and 
Northern Firms in London. ae 327, geswiaee ra 
¢3, Norfolk-street, Strand, W. 








A NATIONAL NEED. 


British School of Aeronautics. 


Aeroplanes and Airships. Se ystems Design, and 

Draughtsmanship. Complete Postal C ‘ees reason- 

able. Also pre’ tion for A.M.I.E. Es rvs ‘MLM. E., and 

A.M.L.C.E.—PENNINGTONS, 254, Oxford- road, wa Fe 
1 





the former. Repetition work. Good prospects. No person 
already engaged on Government work will be 
Reply, with full_particulars, salary required, &c., to your 


nearest Labour Exchange, quoting “The Engineer” “and 
number 449. 


Machine Shop Foreman, Also 


used to Erecting. Good general forennan'’s experience 
essential. ease of aes or chemical plant an advan- 
tage. Per . Noone already on Govern- 
ment work will be es. —2 Apply, giving particulars, to 
nearest Board of Trade Labour Exchange, mentioning “The 
Engineer” and number 739, 


Wanted, Tool Turners, Tool 


Makers, and Gauge Makers for Government Controlled 
ts 











works, London district. pros; and permanent 
position to suitable men. Those engaged on Government work 
Exchange, 


need not rs Lam .—Apply 


IE ony) nearest Labour 
paper and 


mentioning t 


Millwrig: ght and Sonam and 


Joiner (52), seeks SITUATION as FOREMAN ; well 
2, to construction, erections or alterations.—Write, SMITH, 
Waterloo-road, §.E, 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert-square, Manchester. 


26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c, 
Pages II,, II., LXXII, 


Numerical Index to 
Paes 'LXXI. 


alc. 








ii 
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- driven 
Volts, to lift 


Wanted, Electricall 


PUMP and. D.C. MOTY) VS 
r hour to a height of Poon 
Nu for Sin. or 4m. cores. 
ROCK DRILLING APPARATUS for use_150ft. below the 
surface, operated by electrically-driven air coni! ryt 
ices and particulars to GENERAL MANAGER, Water 
Department, Town Hall, Sheffield. 478 


\ Janted, Electric. Motor, Direct 


current, 320 volts, about 15 H.P. Full partioulars and 
lowest price —Address, 439, Engineer Office, 33, Norfol ae, 


Strand, W.C. 
About 


80,000 Sot peg 








anted, Gas Engine, 


- SBHP. State nriketand lowest price and where to 
be = a ailadress, 440, Engineer Office, bt are. 
Stran e. 





anted, Good Second-hand 
W: 


SHUNTING LOCO., 8in. te 10in. cylinders, short 

eel base, four-wheels coupled, ane - a. Full parti- 
os. —ROBERTS and MAGINNIS, «Br 

G ood 


Wanted, Jib Crane, 


Fry hand, to }F Ka ton at oft, Legh 18 to be 

ERR id com- 

feve with, “potter Offers ‘fo WORKS ENGIN R, Austin 
otor @., Ltd., Birmitighatn. 


emer Locomotive for Shunt- 
a5 Second-hand, must be in. goed condition ; 12in. 
150.1. worl working pressure, standard ga’  ?7_ Offers to 

Wonks’ ENGINEER, Austin Motor Co., Ltd. mneinghg. 


Wanted, Second-hand Retort, 


g the Aranufacture of Fgtrodeeric A get ca) city 
Bout J Pe ee, SS Engin Office. ¥ 3, 
Hratbin Strest Struid, 


anted— te—Purehase; - Good 


ond-haud No. 2 Universal MILLING MACHINE; 
also €U' TER GRINDER.—SECRETARY, 297, Euston< sroad, 














448 F 








Tanted, Vertical Steam Boilers 
(Two), @deond hand. in good condition ; complete with 
— ; suitable for use:—Offers to WORKS 


Austin Motor Co., Birmingham. 481 





steam 
ENGI) 


Wanted, 400; 600K. W.,3000 volt, 


50. cycles, three-phase STEAM. ALTERNATOR— 
— NDSOUN’s, Broad Sanctuary Chambers, ogee + 


~ Well Pumps. 





— Wanted, 


of Treble parte), 6in..bore, 18in. stroke, with 
oy and pao. Ar = be. a, Bagthe e Frame, and. 
‘essél co: yoxt ae oe ms per hour. ms el 

baa te Err "12, enriette- ee Strand, W.C. SOS F 








Vais ats _sSecond- hand) Wanted, 
ons, yA nes nme.—Full particulars 
and ant price r* BC ELL ond Co., eq eae: pews © eg 
Plait — Sale :— 


Plectric 


GENERATING SET. -250-300 s0lts. 
One 160. P. GENERATING SET, ; 70,v0 volts. 


One LIGHTING a W., 
Qne 4§ «3 i. "220 volts. 
Oue 200 H.P. Willans ES Wee: for a driving. 


Electric Disc COAL 500 volts dic, 
RIDDEL and CO., 40, St. Soikase Glasgow. 4866 


For Sale :— 


“PARSONS STEAM TURBO SET, baad K.W., 
oa er age ae ed volt a nn load, 
Wegcies conde . jl of maintaining a vacuum of 








sa 
pound Eb og age Su 
200 ewreessaninc . ET, a sol Belliss 
8in. Si 
oe Oona a Poe mA So. beb oo x to 380 ——— 
HORIZONTAL CR eNOae COMPOUND. CORLISS 
— —¥Ab¥E- NE,1?7-E-?- cyt; Bin LE-P- > 42in. 
a. Patent cut-off motion. Makers; ‘usgraves, 


3 Ton LOCO. STEAM CRANE, by Balmforths, 
jib 2ift. long, 4ft. &in.-gauge, boiler insured 70 1b. 


pressure. 
2 sain! litte, by Johnsons, 4ft. 84in. gauge, boiler 
b. pressure. 

SADDLE. TANK LOCO., 12in. 
coupled, 120 Ib. steam pressure. 
1OCu., 2m, 6 18. 14ini i matom, 6 wheels coupled, 

SAWBENCH,. sok ina anion saws. 
R. H. LONGBOTHAM & CO., Ltd., 


cyls., 4 wheels 





WAKEFIELD, 
WT i MILBURN_HOUSE, NEWCASTLE-ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” _ M17 6 
3000 


Fer Sale, Anpropinatal 


MILD STEEL DISCS, each 12ip, 
similar ayeniits ¥ HeRDEND ras 


ae alterpativels:; 
Sin. diameter. Address, 438, Engineer Ofien ss ) NN 


streét, Strand, W.C. 


“or Sale, Blowers—7in., 5in., wad 

4in All with ring .oiling bearings, fast and toose 

pulleys-; for iminediate- DISPUSAL.—H. J. H. KING and CO., 
id., Eugineers, Nailsworth, Glos. 703 6 


r "Sale, Crossley —— Type 


+8) 

Fe GAS ENGINE giving 45 B.H.P., guaranteed in ee ed 
ood condition throughout, just ‘sing * ae by larger. 
"rice for immediate purchase, £75. 5, Elton-road, 
Bishopston, Bristol. 

Also a 20: B.H.P.-“‘Crossiey” Ditto. 

§; Eltonroad, Bishopston, Bristél. 


Fer Sale, Eleetric Motor, 100 


H. P.. 200 wie A.C., 2-phase, 50 pepets, lide. rails, and 
omplete--THOS, - OXLEY; tite, Works, 








Price, £45.—COOK, 
3 44 6 





starter 
Sheficid. 


For Sale, for Tinmediate Clear- 





Nearly new Davey- ——_ = ~ eer BOILER, 15ft. 6in. 
long by oft. 10in. dia., with swe thues 3ft. dia. ; 180 Ib. working 
pressure ; evaporatiorMe,236 1b. . per hour; Hopkinson’s valves, 
underfeed mechanical stokers: 

Babcock and Wikis .WATER-TUBE. BOILER, with two 
steam drums, 19ft. 6in, by 3ft. 6in. ; 160 lb. pressure ; 50 sq. ft. 
grate area; evaporation 11,000 Ib. per hour; Hopkinson’s 
fittings. pout: 

Ditto ditto, 32 sq. ft, grate area; 1668.sq: ft. heating surface ; ; 
evaporation 9000 Ib; two steam drums,.18ft. by 2ft. 6in. ; 
pressure 150 lb. ; Ho; phkinson’ 8 fittin 


Webster Patent FE ATER-HBA’ TER, by Simpson and 
Co., Newark, size No. 3, zim. by 24in. by 6ft. high, to deal with 
9000 Hb: of ter per 

One 40 H.P._& OAS ENGINE, No. 42,659; tube 


ignition ; fly-wheel 8ft. "iia. by, 9in. face, with hand starter, gas 
omtainer, Ai -hex, and air piter.all complete ; splendid con- 
dition ; can be seen running in London. 


GEO. COHEN, SONS and COMPANY, 
600, Commiereial-read East, Londen. -- 
_ Telegrams : “ Gobern, _ Step, London.” 


or Salé,~ Hydraulic Press ; 


two Ilin. énlindets-; 2 tons -pressure -{one of six) ; inane 
diate delivery.—A. UNDERWOOD, 3, Queen-street, me 
G 


2012 6 








For me Maritie Refrigerators, 
a ble oe ae ac vai deretine 


Seen ey sc, 
= EA VALLEY 
» oO. itd, Wal “m Cross, Essex. 495 « 


Fer Sale, One Belliss Engine, 
104in. x 1X Me oylinders, with 70 K.W. stngte phase, 50 
= es mae seita, alternator.—_THOMAS JOHNSON, Puppet 


Fer Sale, One Supef.or 5-Ton 








Loco, STEAM. ey — 
One superior 
Orie Le or STort 


DEL and CO., i. St. . Enoch-square, Glasgow. 487 « 


For Sale; One Thwaites No, 
SUPOLA, with 10-ton Spécial Réseivér Ha Patent oe 

aon a Davidson's Sirocco Fan, Elevator,.and THOS. ONL mt 

to new; immediate delivery. y.—Apply, THOS BY, 

Shiloh W orks, Sheffield. 


For Sal Sale, One Vertival Air Coun. 


ESSOR, by. Musker, Live 8in. H.P. and 12in. 
pressure, 











4 cylinders, --100 bb. ree eo =. a — 
ith automatic Wer, St ia. by 8ft. 
Sin ai dia, Ny ection 7s 
RAVELLIS t RANE, 36ft. span, 

OTagok b oa All..ths. above . in good 
mocking ord: 

Full Omer As th froni EDWARD WOOD “aiid CO] Ltd, 
Ocean Iron Works, Mancheste: 73 @ 





For Sale or Hire-— 


Re LOCO. TYPE ene ee pratt and Sonal a fariebe) 


WINCHES 
Rece que tHe wr 


a a Bias ee 
aes eg ge 
eree se ee ee 


GENERAL. 00: 
CO., Lant-street, cos London, S.E 


Fer Sale, Six Steel Workshop 


TROLLEYS. Dimensions af toklinately—Beight e 
4#t.-x 4ft. in. x 2ft: . Mounted on crown-faced wheels, 
ore r Ay Suitable for munitions factory. Immediate delivery, 
Offers invited. Can by arpat Write. 
698, Sell's Siaic” & Offices, Fieet-street, £.C- 


Fe Sale, perior High- -class 
HORIZONTAL ou SPEAM-DRIVEN AIR-COM- 
ee ca | 800 cubic feet, 1001b. air pressure. 

d CO., 40, St_Enoch-square, Glasgow, 484 « 


"| Flor Sale, the Whole of the Cold 


STORAGE BINS and thé MACHINERY aid PLANT 
ased-in eotrieetion. the situated Moti 


ae ain and Ba Tin, <ylinders 
oe 








ea 











rewith, ks 
Birkeutitna. The weight of ‘ale wal % estiniated at 
about 500 td 600 téns, consistitig of Steél Plates, Gitder Work. 
Hydraulit it;-and other gyn A i 
be giverr onthe site by the resid ert det, where the _ 
of the material car be will be 
te dismantie Lop ye tog? pene 


of the — within three ost from Tama eich con- 
ty for e whic! my 
Ue used to the Premtiee Ad To al fee meat 
7 
bey Pre jk ed wi be given oth the tags ting 
tract and payment of 75. per cent. of sano price, “the 
baianee to be payable womonths 
Permission to view can be obtained from the Merse om 
Elevators, Ltd., = a gation by letter addressed 
MANAGER, at 20, eel Liverpgel, to whom tl 
inquiries in connection with-the sale should be a 
6 





For. § Sale, Two Rew Overhead 


ND CRANES, 2ift. 6in.. span, 20ft. Meh, siats Scots 
§-ton BLOCKS (b: ess:s. Morris, of Loughbo 
and -runn eared. Bare Apply, THOS. OXLEY, Li 
w orks, cs, Sheffield. 


Machine Tools from Stock and 
FOR } QUICK. DELIVERY. 
Orders subject to the A ge of the Ministry of Munitions, 


), rail 
> Shilo 
476 6 








ae. 5 ee ee 

D.1. Several . cetitre x 4ft. gap bed HAND TRUING 
~ LATR New.— 

D. 10. One. cehire.x léft. gap bedS.8.8. and Sc. LATHE, 

iL "age 12ft: straight. hed Suivi } and 

wearer LATHE, with chuck. Stock. d- 

Ah... Se capacity—Three-operation--Loewe- AUTO- 
one Muir ‘Tevspindh DRILL, 2in, dies. Stock. 

s e uir ie es. 
Ous Tee. " o<: 


Shi 


. One Zin. Tw? Plurality SCREWING 
CHIN Stoek. 
One-American FILE SHARPENING MACHINE. 


Se ral opin. centre a eae bed-S.8.8. and Sc. 
ve! in. * 7 
er ral en bed S.S.S. and Sc. 
6. vel x ya al 
eS Two weeks. 4 


o 


Tea 





New. 
7. oat 10ft. gap bed 5.88. and Sc. 
31: One Y he % ceritre x . Toft. , bed SSS. and Sc. 

Two weaks. Ne 
1?. Several 22in. WET TOOL L GRINDERS, with whéel. 
Otie week.- New. 
24. Several 6in. x 6in. can power “HACK SAW 
: “MACHINES. One New. 

D. 32. One BENCH GRINDER: and One BENCH DRILL. 
THE JUDSON-JACKSON COMPANY. y LTD., 
50, Marsham-street,; 

- Westminster; 

729 « - 8.W. 
Telegrams : Ozonistic, London. Telephone : Victoria, 5089, 
For. Sale, Two. Vertical Diesel 

OLL ENGINES, 30/40 H.P., with apatned and sesmabiia, 
= left off wark ; now fixed ; low price for immediate delivery.— 

LLLIAMS and SONS, Engineers, South Bermondsev, 

oy 264 « 





Fe Sale (Two) 120 K.W. 
STEAM G fia ATING 8 230 volts, 500 Any 

) kod ay pe i as now fixed, cheap, for imm ate 

deli Tt  ? TAMS and SONS, 37, Queen Me i 


Fer Sale, 50 New Flat Steel 
from. 5ft. by 2ft. 3in. to Sft. by 3tt, 


fin, thic! ely alo i. Fae llin. by jin. thick, wth ve) ertoat 
EY, 


— —Apply, THOS. ¢ 
saftea fet for Works. Shamel ss 438 rs 





rim SALE 


NEW 
SEVENTY-FIVE MOTORS 
» |suvenT¥FIE GENERATORS 


All D.C. Series Wound. 


Built by the General 
Electric - Co., Limited, 
Birmingham. 


‘The abové Machines ara 
$ B.H.P. and .63 K.W 
at 2000 and 1500 revs. 
respectively at 75 volts. 


They are Standard G.H.C. 
Machines with ball bear- 
ings- builé. and - delivered 
since- May, 1916, and the 


majority have not yet 
been unpacked. 
APPL¥Y— 


Ltd 


WILLIAM FOSTER & 00,, 


LINCOLN 


MACHINE TOOLS 


IN STOCK OR FOR EARLY DELIVERY. 


HORIZONTAL MILLING MACHINE, capacity 

20in. x 74in. x 18 : >... Stock 
Plain Hand-feed MILLING ‘MACHINES ; . Tdays 
4jin. Rélmac LATHES, complete on stand, with 


~ 


nu.» 


treadle thotion : Stock 
2 DOUBLE DRY GRINDERS, with 12in. x 2in. 
eriéry Wheels . Stock 


Combined WET and DRY GRINDERS, 14in. x 
2in, wheel ..° .. 

Fortuna HACK SAWING MACHINES, capacity 
6in. x Citi. 
No. 2 Banket HACK SAWING 
capacity 12in. x 8in.  .. 

12jin. x 10ft. Straight bed SCREW 0 TTING 


~ 


. 7 days 


- 


. Stock 
MACH INES, 
. 3-4 days 


nn 


Ls) 


LATHES . .. Stock 
6 Sh xX Bft. Gap-bed Ditto “ aa 7 days 
1 24in.- High-speed All-gear VERTICAL SENSI- 

TIVE DRILLING MACHINE . Stock 


x _8ft. Straight-bed SCREW-CU TTING 
LATHES, wits 2 1-16 b 1-16 hollow ‘spindle 


GARRS, Ltd., 
Cornwall Buildings, 35, Queen Victoria-atréet, Lotidon, E.C. 
4532 City (6 lines). 


2 % 
Stock 











WELDING CAST IRON. 


Makers: K362 
SUFFOLK. IRON FOUNDRY, STOWMARKET 














LESSONS OF THE WAR. 





‘HE articles written by a Special Commissioner of “THE 
-ENGINEER” on_ the above-named -subject have been 


published in a compact form. 


twoperice, or post free to any address price threepence. 


Copies may be obtained price 





“THE ENGINEER,” 83, NORFOLK 87.; STRAND, LONDON, W.C. 


ar a 

















~ SANKE Y 


Fireproof Steel Storage Bins. 
_ For Workshop—and- Waréshouse._}- 


_. Joseph Sankey & Sons Ltd. 
“Haale “Sal 


Write for details. 


alop. 


ft tock, vanced state of progress 
4 reais orn Works, St Sihooe Trent, @ large number of 








ley. 





Fer, Sale, 500 Tons of Bieond: 

BaD COLLIERY WIRE ROPE, jin., jin., Zin, lin., 
ljin., fie n. diameter, suitable for re-use on surface or for 
fencing.— HOS. OXLEY, Ltd., Shiloh Works, Sheffield. 458 ,, 


150 K. W.. Willais-Parsons 
TURBO ALIBEX AIDE rp 440 volts. 250 ALP. 
GAS ENGIN E.. by Crossley Brothers, Limited Every desc rip. 
tion of stock.at-our works,and for immedijatg delivery. 
—HARRY ih "GARDAM and CO., Limited, Staines. 343"; 


iT : 
KAYLON ” ALUMINIUM SOLDER 
(Reep.) NON-ELECTROLYSING. 
As used by Admiralty, Royal Aireraft Factory, & . &¢, 
Tested anv Paoyro Pexmanent, 
In 4, 6 and €oz. Bars, per Ib., 10s, 
Special Steel Wire Brushes, 6d,, aud 8d. excl 
Sample Bars for experimreh ipctoding epeou al “Kaylor 








Brush, 


“KAYLON” also SOLDERS. DURALUMIN 
H. WEBB & ©O., 26, Bupee Row, LONDON, 
: p 


E.C, 
663 1 





FOR SALE. 


TWO 40-ton CRANES 


(Steam Titan). . By Storuert & Pirt, Ltd., Bath, 
Capacity, 40 tons at 50ft. radius and 14 tons at 
100ft. radius. Gauge; 24ft. Wheel Base, 24ft, 
Erected and in Excellent Condition.—A pply, 8. 
PEARSON & SON, ft; of 10, Victoria-street, 
Westminster, S, W, 386 





The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ Weldless, Birmingham.” 
on ginal Makers of WELDLESS STEEL TUBES or Water 


Boile Locomotive Boilers, Superheaters, Shafti 
™fiydraulie Work. Boriig Roda, ke ir 


TRADE 


CRAVENS LIMITED, 
RAILWAY-—CARRIAGE.AND WAGON WORKS, 
DARNALL, neak SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLEs, 
BRASS AND IRON CASTINGS, &c. 
Wagons. Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASCOW RAILWAY 
ENGINEERING COMPANY, ‘° 


GOYAN, GLASGow. 
London Office :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES. Qase 


RAILWAY &T & TRAMWAY SPRINGS 


ndja-office Specifications, &c. 


Wm. . GRIFFITH & SONS, Ltd., 
Sheffield. 
Napier Steel and Spring Works, Savile Street, East. 


6, Victoria Street, Westminster, 8.W. 
Telegraphie Phares Grime Sheffield. 
Telephone No. 1680 | lines). 


HARRISON & & "CAMM, Ld. 


Qt este oot eee 


WHEELS & & “AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon —* Castings, Sasess WAGONS 
{in ron, Steel or Timber). 


MARK. 4147 





487 








503 








THE GLASGOW ROLLING STOCK & PLANT WORK 


abs NELSON & C0;, LTD. 
Tag ae 


Ramway Les, Ba Forarxe, Surra 








TOCOMOT IVES IN STOCK. 
KERR, STUART & CO. LTD. 


at their 


bag tg Aiea 
justve) fc for all 


eases oe 


with cylinders from 
gauges from 18in. to att. 
and 00.; Ltd., 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
of RAILWAY wacore and CARRIAGES, 
THON and STEEL. SLEEPE: ns ie BOUT ETDOES. = 
oe *  gaeainaaal WAY ATERIAL, ES, an 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. ' 
Registered Offices—108a, Cannon-street, London, F.C. 


ROBERT STEPHENSON  & C0. 


ARLINGTON. 
mune Hovse, Westminster 
for all Gaug S 
and Services. 











EE — gpa 


LOCOMOTIVE 


at, Dartington Altiséope, London. 
me red 300 Dar i etvlctoria. 
Codes : a ABC , 5th Edition. asanes oe Standards. 


heeriti *télegraph. 
See our reaeneet eurt . last and next week. 


Gs 
G. R. Try 


L? 
Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


foreign Railways. 
For Home, Colonial & seis” 
‘ PERMANENT WAY MATER he. 








iin es ee Tipping 
Tere a Bistefal Work, Roche, Castings ofall dexeriplin 


meat Office : TANGLEY MILL, nr. NOTTIN 
ion Office: Sanctuary House, Westminster. & 
See Tiiustrated A ‘Advt. first issue in each month on page 



































Ava. 25, 1916 


THE ENGINEER 





157 











THE ART OF COATING PAPER. 
No, I. 


Our recently concluded series of articles on ‘‘ Paper- 
making and its Machinery ’’’ may have been thought 
by some to have been incomplete in at least one 
important respect. In that series we dealt, it will 
be remembered, with the engineering aspects of the 
preparation of paper pulp and of the conversion of 
that pulp into dried sheets and rolls of paper. Further, 
we dealt with the sizing, the calendering, and the 
cutting up of the dry web of paper delivered from 
the Fourdrinier. Beyond this we did not go in our 
description of how paper is made and finished, for 
the simple reason that for very many purposes the 
paper, after being calendered and slit, is completely 
finished and ready for the user. 

Such a course resulted in our neglecting an 
important part of the papermaker’s work, namely, 
the production of coated “art” papers, such as 
we employ for our Supplements. This work is to 
be regarded as part of the papermaking process 
proper, and those manufacturers who lay themselves 
out to supply the demand for coated art papers 
usually conduct the coating operations at the mill 
where the paper to be coated is produced. For this 
reason we might with advantage have included in 
our former series a description of the design and 
working of the machinery used in the finishing of art 
paper. 

On the other hand, art paper for printing purposes 
must be regarded merely as one of a large class of 
coated papers. We may have paper coated with 
tin, lead, brass, gold, and other metals for decorative 
and wrapping purposes, with “carbon” for type- 


dered in the usual way, the calendering being carried 
out with the surface of the paper damp. ‘The result 
is a paper, if such a term can be given to a substance 
of which more than a quarter is mineral matter, 
which closely resembles genuine art paper, and 
which, being cheap, is used for circulars and similar 
matter of a temporary nature. Imitation art paper 
in some qualities is apt to be weak. 

Genuine art paper is finished and dried paper 
coated with china clay or “satin white,” the latter 
being a prepared compound of aluminium sulphate 
and lime. An adhesive such as glue or casein—a 
constituent of cows’ milk used in an extraordinarily 
wide variety of industries—is added to the coating 
solution. The raw paper is coated on one or both 
sides, but the coating is confined to the surface. 
The paper is not saturated throughout with mineral 
matter, as is imitation art paper. In use the impres- 
sion of the printer’s type or engraver’s block is 
confined to the coat of mineral matter. The ink 
does not penetrate into the fibrous part of the’ paper, 
which part is to be regarded as a mere carrier, and 
for this reason is sometimes very poor material. 
If a piece of genuine art paper be soaked in warm 
water the coating, if glue is the adhesive used, can 
be dissolved off, and with it will come any printed 
matter on the paper. 
pleasant to handle, but it is more or less a necessity 
nowadays if best advantage is to be taken of the 
block-maker’s art. The finer the screen used in 
making a half-tone block the more detail will there 
be in the impression, and the smoother must be the 
surface of the paper used by the printer.* 

The general lay-out of what may be regarded as 
a typical art paper coating plant is illustrated in 





To some, art paper is un-. 





During the passage along the trackway the loops 
are subjected to the influence of hot air rising from 
the floor of the building. The trackway need not be 
all in one straight line. The time required to dry 
the paper would, if the trackway were in one length, 
result in our having to provide a coating room of 
inordinate length. By an ingenious yet simple 
turntable arrangement the festoons can be taken 
off one part of the trackway and sent back to the 
coating machine end of the building on a parallel 
track. Our engraving shows a two-track’ arrange- 
ment. There may, however, be any number of 
tracks and turntables, the exact arrangement being 
made to suit the space available. 

The_festoons, after reaching the end of the last 
track, have to be taken down, and the paper, now 
dried, has usually to be slit into two or more widths 
and reeled. 

To get the wet and weak paper off the coating 
machine on to the beginning of the trackway is a 
delicate operation. Fig. 2 shows the arrangement 
adopted by Mather and Platt, Limited, at this end 
of the plant. Between the coating machine on the 
right and the commencement of the overhead track- 
way on the left the weak and wet paper has to be 
supported on some sort of roller which will apply 
power to the web to move it forward. We cannot, 
of course, fix a co-acting roller above the first to 
give the necessary driving “nip,” for this would 
disturb the moist coating on the upper side of the 
paper. But if we cannot thus apply pressure to 
the coated upper side we can apply a vacuum to the 
uncoated underside. Accordingly, the supporting 
‘“‘roller’’ takes the form of an endless felt band 
mounted On a pair of spindles, one of which is driven 
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Fig. 1—TYPICAL 


workers, with gum, with photographie emulsion, 
andsoon. These papers are the products of separate 
industries, and beyond supplying the suitable raw 
paper, the papermaker has nothing to do with them. 
Yet in many respects the plant used in producing 
such papers is closely similar in principle and fre- 


quently in design to that used by the papermaker | 
is therefore | 


for turning out coated art paper. It 


logical to treat the processes together and separately | 


from the manufacture of the paper itself. 
In this short series of articles we propose to discuss 
the construction and working of selected examples 


of the machinery and plant used in the manufacture | 
It is quite impossible for us to | 


of coated paper. 
cover all classes of coated paper, for, or so we gather, 
not all the machinery used is made in this country. 
We find it is necessary to restrict ourselves to a 
discussion of the manufacture of, first, coated art 
paper, and, secondly, of coated photographic paper. 
These are probably the two most important branches 
of the subject. Before the war much of the machinery: 
used in them and in the other branches came from 
Germany. It is satisfactory to notice, as our articles 
will show, that after the war a reversion to this state 
of affairs will not be necessary. 

The papermaker and the printer know two kinds 
of “art” paper—genuine and imitation. With the 
imitation material we are not here concerned, for 
it is not a coated paper. It is usually a paper made 
from esparto and sulphite wood, the former pre- 
dominating to the extent of four to nine times the 
amount of the latter raw material. To this composite 
pulp there is added in the beating engine as much 


china clay or other mineral matter as the pulp will | 


hold. In the dried finished state this superloading 


may amount to 24 or 30 per cent. of the total weight 
of the paper. 


The paper is made, dried, and calen- 


{recently supplied by Mather and Platt, Limited, 
Newton Heath, Manchester. Looked at generally, 
the plant may be said to consist of several distinct 
parts. First we have, occupying a very small part 
of the total space, the coating machine proper. 
| This machine takes in the reel of dry paper as delivered 
from the Fourdrinier, unwinds it, applies the coating 
substance in a liquid state to one side of it, and 
spreads and brushes the aqueous mixture evenly 
| over its surface. The paper being now weak and wet, 
| has to be handled with great care in order to avoid 
| tearing it and disturbing the evenness of its coated 
|surface. It cannot, of course, be reeled up until it 
is quite dry. To dry it we cannot employ a machine 
| of the same type as that generally used for drying 
| tub-sized paper. In such a machine, as reference 
|to our issue of December 17th last will show, the 
paper while drying is carried round a large number of 
barrels in- such a way that, in general, alternate 
barrels support the paper on alternate sides. This is 
a desirable feature in a machine for drying paper 
after it has been tub-sized, but after paper has been 
coated we must not touch the coated side until it is 
quite dry. Further, the paper should be subjected 
as little as possible to any action equivalent to rolling 
and unrolling it on a-reel, for if it is bent about too 
much there is great danger of the coating being 
disintegrated. 

The method adopted to support the paper until its 
coating is quite dry is to hang it over a large number 
of sticks in a series of festoons or loops, and to cause 
these sticks to travel continuously along an overhead 
trackway so as to carry the festoons with them. 





* The half-tone illustrations in THE ENGINEER are commonly made 
with screens having 120 lines to the inch.. The best class of daily 
——— printing can hardly do with screens finer than 70 lines to 
the inch. Screens of 250 lines to the inch are sometimes used, but 
' 175 lines is about the finest division in common employment. 
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ART PAPER COATING AND DRYING PLANT—MATHER ZAND—PLATT 


the felt. The paper rests upon the top of the upper 
stretch of the felt. Beneath this stretch and between 
the two spindles is a suction box, the top of which is 
closed by a perforated steel plate. The vacuum is 
created by an exhaust fan and causes the paper to be 
sucked down on to the felt, so that the felt not only 
supports the paper but drives it. 

The festooning device is also shown in Fig. 2. 
Imagine the commencing end of the web carried 
over by hand from the suction box and hung over a 
stick lying across the beginning of the trackway. 
The portion between the suction. box and the stick 
hangs in a flat curve, and on each side of this, so 
that the paper falls freely between them, is arranged 
an upward sloping rail of wood, with a chain pulley 
at each end. An endless chain passes along the 
upper edge of each rail, round the pulleys at its 
ends, and round a third pulley fixed to the floor. 
At equal distances apart on this chain three special 
links are provided, these links being in the nature of 
small fingers projecting from the rest of the chain. 
The two chains are arranged to work in unison. As 
a pair of the fingers comes round the pulleys at the 
lower end of the rails a stick is automatically pushed 
across them. This stick, travelling up, lifts the web 
of paper between the rails into a festoon, and on 
arriving at the top chain pulley is engaged by fingers 
projecting from travelling chains provided on the 
overhead trackway. 

At the other end of the trackway the festoons 
have to be taken down from it, the sticks collected, 
and the paper, now dry, passed into the reeling 
machine. This end of the plant is shown in Fig. 3. 
The arrangements ‘adopted are practically the same 
as at the entering end, except that the downcoming 
pair of endless chains runs in the reverse direction 
and is provided with many projecting fingers instead 
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of only three. The sticks, it will be gathered, tumble 
off round the lower chain pulley into a stick collector, 
in which they are stored until they are required at 
the stick uptake at the upgoing end of the trackway. 
The stick collector and the stick uptake are situated 
in line, and from the collector the sticks are auto- 
matically pushed across one at a time as required 
on to the upgoing endless chains. The paper, freed 
of the support of the sticks, is taken over a reeler 
bridge—merely a horizontal ladder—into the reeling 
machine. The reeler bridge serves no purpose other 
than that of supporting the paper across the gap 
between the stick collector and the reeler. This gap 


rails, and are so led back to the entering end. The 
remainder of the trackway is operated by a single 


the sticks, so that. the length in each festoon is con- 
stant from beginning to end of its journey on the 
trackway. Hence the number of sticks passing | chain. This chain starts, let us say, at the point C 
any point on the trackway per minute must be con-| in the plan, and passes along the outer rail of the 
stant and equal to the linear speed of the paper | first portion of the trackway until it comes to the 
through the coating machine, divided by the length point E. Here, in order to avoid the turntable, it 
of paper in each festoon. This figure, then, is settled | passes vertically downwards to a pulley fixed to the 
by the output desired from the plant and the head | floor. At the floor level it goes across along the line 
room available. | E F, and rising up passes over a pulley at F on to the 

It is not desirable that the sticks should be close | outer rail of the second portion of the trackway. 
| together on the trackway at the commencement of | Proceeding to the downtake end of this rail, it is 
| the drying, for the loops, when being formed, are | led down to a compensator and up again to an over- 
‘apt to swing, and as the coated side is inwards, the | head return rail. At the end G of this it goes over 
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arises because it is desirable to have the stick collector 
in line with the stick uptake, and because it is usually 
impossible to arrange the reeling machine in line 
with the coating machine. The reeling machine is 
placed farther from the track end than the coating 
machine rather than the reverse way, because at 
the reeler end the paper, being dry, is better able to 
be led over the unavoidable gap than it is when wet. 
The trackway is simply a series of parallel wooden 
‘rails hung from the ceiling and supporting travelling 
chains, which at short, regular intervals are provided 
with upward-projecting fingers to engage the sticks. 
There is considerable interest in the arrangements 





| we change the distance apart of the sticks to Ift. 9in., 


MACHINE AND UPTAKE END OF TRACKWAY 


a pulley, down to the floor, across and up to the 
point D on the inner rail of the first portion of the 
trackway. Passing along this rail, it is led round a 
horizontal pulley forming the nave of the turntable, 
and so reaches the inner rail of the second trackway 
portion. Reaching the end of this, it is diverted 
back round a compensator and along a return rail 
to the point H, whence it passes down across and 
up to the point C. There is no reason why two 
separate chains cannot be employed after the break 
at C D, just as two are employed before this break. 
In our next example it will be found that two such 
chains are employed. Later on, in connection with 


two sides of a festoon must not be allowed to touch. 
Later on, when the paper is somewhat drier, and when 
the motion has become steady, it is desirable to reduce 
the distance between the sticks, for by so doing a 
given length of trackway will accommodate more 
paper than it otherwise would. Where the change 
in the distance between the sticks is made the linear 
speed of the travelling chains has to be altered in 
direct proportion. If, for instance, the distance 
apart of the sticks at the beginning is 4ft. and the 
speed of the chains at this point is approximately 
38ft. per minute, as in the plant illustrated, then, if 
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made in connection with the driving of the trackway 
chains. The speed of the paper through the coating 
machine is 120ft. to 140ft. per minute. This must 
also be the speed at which the paper is reeled up at 
..the other end of the plant if the quantity of paper on 
the trackway at any instant is to be constant. The 


speed of the chains must be made such that 120ft. 
to 140ft. of paper are led past any given point on 
the trackway per minute, that is to say, the number 
of festoons passing this given point in a minute, 
multiplied by the length of paper in each festoon, 
must be equal to the speed of the coating and reeling 
There is no movement of the paper over 





machines, 


we must reduce the speed of the chains to approxi- , another pair of examples, we will discuss the merits of 
mately 17ft. per minute. This secures the condition | the two methods. ; 
that the number of festoons passing any given point The outer circumference of the turntable in Fig. 1 
per minute is constant, and, in this case, equal to 9}. | is formed by a separate chain running round the 
The length of paper in each festoon in the plant illus- | semicircle from E to F, passing down at F to the 
trated, it will be seen from this, is about 12}ft. to | floor, going across and rising up to E. This chain 
14}ft. | is driven at an increased rate so chosen that in passing 
The change in the distance apart of the sticks and | round the turntable the sticks shall be aligned 
in the speed of the chains is, in Fig. 1, made at the | radially. 
points CD. At these points the two chains on the} To drive the whole of this plant some five horse- 


first portion of the trackway pass down to weighted | power is required, the coating machine taking one 
compensators guided in brackets fixed to the floor, | and a-half horse-power, the reeling machine two and 


and from them pass up to a pair of overhead return | a-half, and the trackway one. 
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ELECTRIFICATION ON THE CHICAGO, MIL- 
WAUKEE, AND ST. PAUL RAILWAY. 
No. IL.* 


THE Montana Company’s transmission lines which 
provide the energy for working the electrified line 
between Harlowton and Avery, are carried in some 
cases on steel towers and in others on wood poles. 
The standard transmission poles are from 45ft. to 
50ft. long. They are provided with two cross arms 
for carrying the 100,000-volt transmission line on 
suspension type insulators, and also an uninsulated 
ground wire. The overhead construction for the 
permanent way is of the modified flexible catenary 
type, designed by the General Electric Company, of 
New York, and was installed under the direction of 
the Railway Company. It consists of two 0000 copper 
wires—American B. and 8. gauge 0.460in. diameter 
—flexibly suspended side by side from one steel 
catenary wire by independent hangers alternately 
connected to each wire. Bracket construction is 
used wherever the track alignment will permit, and 
where it will not, cross span construction is employed. 
The latter form of suspension is used in shunting 
yards as well. The wires are carried on 40ft. wood 
poles. A copper feeder is installed for the whole 
length of the electrified portion of the line. It is 
500,000 circular mils, or, say, .39 square inches in 
cross-section. It is reinforced by a supplementary 
feeder on heavy gradients. The feeder, which is 
carried on insulators on the cross arms on the poles 
which carry the brackets for the overhead conductor 
wires, is tapped on to the latter at every seventh 
pole, or approximately every 1000ft. On the top 
ot the pole is carried a supplementary 0000 negative 
feeder, which is tapped to the middle point of every 
second reactance bond. These bonds are used for 
insulating the 60 cycle signal circuits and are in- 
stalled at points averaging from 5000ft. to 6000ft. 

















Fig. 15—-STANDARD BRACKET CONSTRUCTION 


apart. Each rail is bonded with a 250,000 cm. 
say, 0.196 square inches—bond at each joint, and 
is double bonded on the heavier gradients. 

it is said that the heaviest currents are collected 
from the overhead wire without any sparking. Now, 
the quantity of current ordinarily collected may be 
gauged from the fact that the continuous rating 
horse-power of the locomotives is given as being 
3000 horse-power. The current at this rating must, 
with 3000 volts, be as much as 746 ampéres. At 
times it is, of course, considerably more. Various 
views showing the overhead construction are shown 
in Figs. 15 to 18 inclusive. Fig. 15, which represents 
the line near Grace, shows the standard bracket con- 
struction. It will be observed that the work is of 
the lightest nature. Fig. 16 shows a view taken on 
a curve on a 2 per cent. gradient. Fig. 17 shows a 
view taken at the western entrance of Silver Bow 
Canyon. The line at this point is on a 10 deg. curve. 
The feeder tappings will be observed. Fig. 18 re- 
presents the line in a tunnel and shows the collapsible 
hanger used for tunnel work. 

The service on the line consists of (a) two all-steel 
transcontinental passenger trains in each direction 
daily ; (b) a local passenger train in each direction 
daily between Deer Lodge and Harlowton; and 
(c) from four to six freight trains daily in each direc- 
tion. The transcontinental trains are elaborately 
equipped, and are known as the ‘“‘ Olympian’”’ and 
‘“‘Columbian.’’ They are described by the company 
in somewhat bombastic terms as being ‘‘ the most 
sumptuously appointed trains in the American 
railway service, which means that there are none 
finer in the world.”’ They comprise, continues the 
description, ‘‘ observation-library cars, drawing room, 
compartment standard sleeping cars, tourist sleeping 
cars, dining cars, coaches, baggage, mail and express 
cars—all steel. Each train is the other’s counterpart, 


* No, I, appeared August 18th, 





and it seems impossible to improve on what this 
provides in the way of utility, comfort and pleasure.” 
The goods, or ‘freight’ traffic as our American 
cousins prefer to call it, consists, in the electrified 
portion, for the most part of through traffic. The 
trains are made up of numbers of different kinds of 
cars, belonging to numerous railway companies. 
The electric locomotives which are employed on 
the line each have a weight of 564,000 Ib., or, say, 
252 long tons. Of this weight 448,000 lb.—or, say, 
200 long tons—are on the driving wheels. There are 
eight driving axles, so that the axle load is 25 tons. 
As a matter of fact, each locomotive consists of two 
identical units connected together by a flexible 
coupling, and each has a four-wheel bogie at the end, 


remote from the connection. These bogies each 

















Fig. 16—-VIEW ON CURVE ON 2 PER CENT. GRADIENT 


take 25 tons, so that their axle load is 124 tons. 
The driving axles of each unit of the locomotive are 
arranged in two sets of four in independent bogies. 
The result is that although each locomotive has an 
overall length of 112ft. and a total wheel base of 
102ft. 8in., the rigid wheel base in no case exceeds 
10ft. 6in. The diameters of the driving wheels and 
bogie wheels are 52in. and 36in. respectively. Each 
of these enormous locomotives is fitted with eight 
motors, each of which is of 375 horse-power at con- 
tinuous rating, and which at one hour’s rating can 
work up to 430 horse-power. The locomotive as a 
whole, therefore, can develop 3000 horse-power 
continuously, or 3440 horse-power for one hour. 
At continuous rating the tractive effort is 71,000 Ib., 
or nearly 313 tons. The tractive coefficient is 15.83 

















Fig. 17—-OVERHEAD CONSTRUCTION ON 10 DEGREE CURVE 


and the speed at this tractive effort at 3000 volts is 
15.75 miles per hour. At one hour rating the 
tractive effort is 85,000 lb.—nearly 38 tons—the 
tractive coefficient 19, and the speed at this tractive 
effort 15.25 miles per hour. The tractive effort 
available for starting is 136,000 lb.—just over 60 
tons. These figures differ slightly from those given 
in our article describing the locomotives, which 
appeared in our issue of August 13th of last year, 
but they are the latest figures supplied by the railway 
company, and are presumably to be taken as accurate, 
though the figures from which the article just referred 
to was prepared were obtained from a reliable 
source, and after one, at any rate, of the locomotives 
had been made and tried. The principal differences 
are in the weights. The figure for total weight of 





engine given is about 44,000lb. more than that 
given in last year, while the weight on the drivers 
is 48,000 lb. more. There are two types of main 
line locomotives—those for freight and those for 
passenger traffic—and they are identical, saving 
for differences in gearing. and that the passenger 
locomotives carry two oil-fired boilers for heating 
the coaches. One of these boilers is carried in each 
half of the locomotive. The two boilers together 
are capable of evaporating 4000 Ib. of water per hour, 
and this equipment, with tanks for oil and water, 
bring the weight of the locomotives up to approxi- 
mately 600,000 lb. The two types of locomotives 
being the same in all except the gearing, has made it 
possible to arrange for the interchangeability of all 
the other mechanical parts and of the whole of the 
electrical arrangements—a matter of great impor- 
tance from the standpoints of operation and 
maintenance. 

The “ Mallet ’’ type engines, which are being super- 
seded by these locomotives, had, as was pointed out 
in the first article, a total weight of 555,700 lb., of 
which 324,500lb. was on the drivers. The rated 
tractive effort was 76,200 lb., and the rated tonnage 
on a 1 per cent. gradient was 1800. The electric 
freight locomotives are to haul a load of .2500 tons 
up a 1 per cent. gradient, and not only that, but it 
is expected with them to effect a considerable reduc- 
tion in running time. Thus, it has been found that 
on the 21 mile 2 per cent. gradient between Piedmont 
and Donald, the electric locomotive can reduce the 
running time of passenger trains from an hour and 
five minutes to approximately 40 minutes. Again, 
en the run from Deer Lodge to Butte, which under 
the steam locomotive schedule required an hour and 
twenty minutes, a saving of approximately thirty 
minutes can be made. 

In the freight service it has been found that on the 
first division on which steam locomotives required 
10 to 12 hours to run 115 miles, the electric loco- 





Fig. 18—OVERHEAD CONSTRUCTION IN TUNNEL 


motives can accomplish the same distance in from 
7 to 8 hours. Moreover, the heavy gradients and 
frequent curves at certain points offer serious obstacles 
to steam locomotive operation even in summer time, 
and with winter temperatures, with as much as 
40 deg. Fah. of frost and heavy snowfalls,. serious 
delays used to be experienced because of engine 
failures and inability to make steam. The electric 
locomotives will not be subjected to the same 
disabilities, but it will be interesting to note how the 
overhead work stands the snowfalls and heavy winds 
of winter. 

So far, apparently, the capabilities of the electric 
locomotives do not appear to have been in any way 
impaired by the cold weather. During initial 
operations in the Rocky Mountain Division they were 
thoroughly tested. Trains of 3000 tons trailing have 
been hauled east and trains of 2800 tons have been 
hauled west, a helping engine being added on the 
heavier gradients. From the operating data 
obtained on the first division, it became evident that 
much heavier trains could be hauled by the electric 
locomotives than by the Mallet engines, and, con- 
sequently, all passing places are being lengthened to 
accommodate longer trains, for the line, as will be 
gathered from theaccompanying illustrations, is single. 
On some of the runs, where the gradients are less than 
one in a hundred, trains comprising as many. as 130 
cars and wagons, and weighing as much as 4000 tons, 
have been hauled by a single locomotive. The four 
through passenger trains designated the “* Olympian ”’ 
and ‘‘ Columbian,” are taken across the mountain 
ranges by a single passenger locomotive. These trains 
at present consist of eight full vestibuled coaches and 
weigh, approximately, 650 tons. Instead of changing 
locomotives at Three Forks—see Fig. 3, ante—as had 
been customary under steam operations, the same 
locomotive is now run through the 220 miles from 
Deer Lodge to Harlowton, the crews being changed 
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midway. When complete working has been brought 
about, passengers will be able to travel over the 
entire electrified division in approximately 15 hours, 
including all stops, which will represent an inclusive 
speed of nearly 29} miles per hour. The local 
passenger train which operates between Deer Lodge 
and Harlowton is hauled by a half-unit locomotive 
weighing about 150 tons. The passenger locomotives, it 
may be remarked, have a gear ratio which permits of 
the working of 800 ton trailing trains at speeds of 
approximately 60 miles per hour on the level. The 
average passenger train weighs from 650 to 700 tons 
and is hauled over the two per cent. gradient without 
a helper. The freight locomotives are designed to 
haul a trailing load of 2500 tons at approximately 
16 miles per hour on all gradients, up to and including 
one in a hundred. On two per cent. gradients it was 
proposed to limit the trailing load to 1250 tons, but in 
actual operation this load has been exceeded. 

It so happens that the Butte, Anaconda and 
Pacific Railway runs through some of the country 
traversed by the Chicago, Milwaukee and St. Paul 
Railway, and Fig. 19 shows a point where it crosses 
over it. The view is interesting, as it depicts two 
long trains, one on each line, and because both lines 
are electrically worked. The long ore train passing 
over the bridge is an ore train hauled on the Butte- 
Anaconda line by two 80-ton 2400-volt direct-current 
locomotives. The goods train on the line below the 
bridge is hauled by one of the Chicago-Milwaukee 
3000-volt direct-current locomotives. It is significant 
that in these two instances high tension direct current 
is employed, and that it is direct current which is the 
first to be employ ed on a long stretch of trans- 
continental main line. 

Each of the passenger and goods biaadialibied is 
253-A °1500-volt motors, 


a7 mt 


equipped with eight G 





of the control equipment, and, on the passenger 
locomotives, for the oil-fired steam boilers used for 
heating. 

We may add that there are at present in operation 
42 of these locomotives and that each one has cost 
approximately £25,000. An interesting series of views 
is given on page 168. Fig. 20, shows a goods train of 
82 cars, weighing 2680 tons, west bound in Silver Bow 
Canyon. In Fig. 21 is seen an eight-car passenger 
train coupled to a high-speed locomotive standing in 
Deer Lodge station. Fig. 22 represents a heavy 
goods train descending a two per cent. gradient on the 
eastern slope of the Rockies, while Fig. 23 shows a 
passenger train traversing a viaduct on the same 
gradient. 

For shunting purposes electric locomotives of the 
swivel truck type, and weighing 70 short tons each, 
are émployed. The following are the leading parti- 
culars of these engines :-— 


Length inside knuckle a rs 40ft. 
Height over cab R 3 13ft. 10in. 
» trolley down 16ft. Sin. 
Width over all 10ft. 
Total wheel base 20ft. 4in. 
Rigid ,, » ° Sft. 
Diameter of wheels. 40in. 


140,000 Ib. 
35,000 lb, 
542 h.p. 
18,400 Ib. 
12 m.p.h. 
13,480 Ib. 
13.2 m.p.h. 
42,000 Ib, 


Weight locomotive complete 

os per driving axle 
One hourrating .. 3 
Tractive effort at one hour tat ing 
Speed at this rating 
Continuous tractive effort 
Speed at continuous rating 
Tractive effort (30 per cent.).. 


A single pantograph, of a construction similar to 
that used onthe main line locomotives, is mounted on 
the cab, and in other ways the locomotives represent 
the standard construction commonly used with the 
steeple cab type of shunting’ engines. The motors, 








Fig. 19—TWO LONG ELECTRICALLY HAULED TRAINS 


insulated for a pressure of 3000 volts to earth and each 
is twin geared to its driving axle in the same manner 
as on the Butte, Anaconda and Pacific Railway, the 
Detroit River Tunnei and the Baltimore and Ohio 
locomotives, a pinion being mounted on each end of 
the armature shaft. Additional flexibility is obtained 
by the use of a spring gearand a spring nose suspension, 
so that the effect of shocks is minimised and the wear 
of the gears is reduced to a minimum. The motors 
are of the commutating-pole type and are constructed 
with longitudinal ventilating ducts in the. armatures 
for forced ventilation from a blower in the cab. 

The control equipment is of the Sprague General 
Electric Type M arranged for multiple unit operation. 
The main control switches are mounted in steel 
compartments inside the cab, with aisles for inspection 
and repairs. A motor generator set in each half of the 
locomotive furnishes low pressure current for the 
eontrol circuits, headlights, cab lighting and for 
charging the storage batteries on the passenger 
coaches. The blower for ventilating the traction 
motors is also connected directly to one end of this set. 
Under steam operation on the portion of the line not 
yet electrified the charging current for these batteries 
is furnished by a steam turbo-generator carried on 
the locomotive. 

The pantograph collectors, one of which is mounted 
on each half of the locomotive, are of the double pan 
type with a working range of from 17ft. to 25ft. above 
the tops of the rails. The contact elements are of the 
same metal as the overhead conductor wires, so that 
the current passes from copper to copper. The air 
brake equipment is practically the same as that used 
on the steam locomotives, except that motor driven 
compressors are used to furnish the compressed air. 
In addition to being employed for working the brakes | 
compressed air is also used for signals, whistles, bell- 
ringing, sanding, 





which are called by the makers G E-255, are of the 
box-frame, commutating- pole type, designed for 
1500 volts with an insulation of 3000 to earth. Many 
of the parts are interchangeable with those used on 
main line locomotives—for example, the air compres- 
sors, small switches, headlights, cab heaters, &e. 








THE INTERIM REPORT OF THE AIR INQUIRY 
COMMITTEE. 


No one who had followed the accounts of the Air 
Inquiry Committee’s proceedings published in the 
daily Press could have had much doubt as to the line 
that would be followed in its Report, which was 
issued as a White Paper last week. This particular 
document is, however, only an Interim Report, and 
is solely confined to dealing with the charge of 
criminal negligence made by Mr. Pemberton Billing 
in a recent speech in the House of Commons against 
the administration and higher command of the Royal 
Flying Corps. The terms of reference with regard to 
which the Committee was enjoined to inquire relate 
solely to this branch of the Air Service, and did not 
include any investigation into the affairs of the Royal 
Naval Air Service. .This is perhaps a very good 
thing, because, although the R.N.A.S. as it was 
constituted and directed in the earliest stages of the 
war was undoubtedly deserving of very severe 
criticism from the point of view of the arrangements 
made for design and construction of machines, 
charges such as were flung broadcast by Mr. Pem- 
berton Billing need to be based on far more definite 
information and evidence than that over which he 
succeeded in wasting the time of some very eminent 
| legal and technical authorities. The Interim Report 


flange oiling, the pantographs, part | of the Committee states bluntly that in no case has any 





direct evidence been given in support of any allegation 
of negligence. No one who reads it will fail to miss 
the higher sarcasm evinced in the second paragraph 
of the Report, wherein the Committee states that “its 
final report must be delayed owing to the mass of evi- 
dence it had before it, evidence,” it is added, * given 
for the most part in a spirit of informed and genuine 
criticiam ....”’ Mr. Billing’s charges, as he 
admitted, were based largely on mess-room gossip, 
and while. he made other criticisms and suggestions 
deserving of careful consideration, his charges of 
criminal negligence or murder are stated—perhaps 
rather mildly—by the Committee to be “‘an abuse 
of language, and entirely unjustifiable.” 

Luckily, however, more interesting matters emerge 
from the Report than the anticipated complete 
refutation of absurd and vague charges. The 
Committee states very distinctly that flying, even 
at home, is at present attended with considerable 
danger. On a perfectly calm clear day in warm 
weather with a good machine—and we unhesitatingly 
include the B.E.2C type in this category—flying 
over pretty country when the engine is running 
really well is quite a pleasant amusement, but in 
cold wet weather with a questionable machine and 
a doubtful engine it is as risky and as unpleasant 
a pastime as any in which one could very well indulge. 
Those who have experienced both would unhesi- 
tatingly choose a torpedo-boat destroyer in a heavy 
gale to the latter as a form of recreation. That it 
has become a wonderfully safe method of progression 
in the course of the last three years compared with 
what it was in 1911 and 1912 is very certain, but it 
is none the less risky except under favourable condi- 
tions. 

A considerable portion of the criticisms put forward 
by Mr. Billing related to the structural design of the 
machines which were involved in the accidents he 
quoted as being due to “criminal negligence.” 
The Committee’s reply to such charges may be 
expected to be more detailed in its final report, 
but it cannot be much more clearly expressed than 
by the statement issued to the effect that “ the ques- 
tion of negligence in the use of a particular type of 
machine must always be determined with reference 
to the types of machines and engines available at 
the date when a given accident occurred. It might 
be quite proper to use in the early stages of the war 
an aeroplane whose use to-day would be wholly 
wrong.” Thus we find in the instances quoted by 
Mr. Billing a number of accusations of structural 
defects or of defective design, most of which are in 
the light of this finding of the Committee entirely 
disproved. Case (a), the B.E. 2.8 type of machine 
—which in this case came to grief in August, 1914— 
was abandoned because it was “‘ somewhat under- 
engined and was apt to lose speed quickly in the air. 
It was not fast, nor sufficiently better than other 
machines then in use to justify its continuance at the 
front.” 

Case (b) was a particularly unfortunate one, 
involving as it did the death of Mr. E. T. Busk in a 
B.E. 2 type machine, which caught fire in the air 
over Farnborough in November, 1914. Mr. Busk’s 
death was a great loss to the aeronautical world, 
as he possessed an exceptional knowledge of both 
actual flying and of the design of machines. The 
case as quoted by Mr. Billing, however, could not 
conceivably be construed as one involving any ele- 
ment of negligence on the part of the administration 
of the Royal Flying Corps. 

Cases (c) and (d) relate to Bleriot machines, both 
of which were in process of being discarded when the 
accidents occurred—curiously enough both on the 
same day, December 30th, 1914—on account of their 
being too slow in climbing with a full military load. 
Case (c) was apparently one of an insolubly mysterious 
disappearance. The machine vanished into the 
unknown on its way back from France much as did 
that of the late Gustav Hamel. How this accident 
happened can only be surmised, and yet Mr. Billing 
thought fit to quote it as evidence of somebody’s 
incapacity. Case (d) was one of considerable interest 
to designers. Had the experiment of diving with the 
engine full out at the target on which it was desired 
to drop bombs and then of flattening out when only 
about 300ft. away from the object to be attacked 
been carried out on a modern machine, it is unlikely 
that a collapse would have taken place owing to the 
extra stresses which are thrown on to the spars under 
such circumstances compared with those experienced 
in flying normally. There was, however, a double 
object in this experiment. A machine flying level 
at a high speed must necessarily, in order to hit a 
given target, release its bombs a long distance away 
from the intended object of attack, and this distance 
varies with the height and speed of the machines. 
For instance, in the case of an aeroplane flying at an 
altitude of 5000ft. to 6000ft. and at a speed of 80 
miles per hour, it would be necessary to drop a bomb 
about a quarter of a mile before passing over the 
target,as the bomb would leave the machine with a 
forward velocity of nearly 120ft. per second and 
would fall in an approximately parabolic curve. 
Quite apart from the increased difficulty in the way 
of anti-aircraft guns hitting a machine diving at its 
object owing to the much more rapid rate of change 
of range, the greater accuracy of target-hitting 
obtainable by driving the aeroplane at the target 
instead of over it is undeniable. The early machines, 








Ava. 25, 1916 


THE ENGINEER 


161 








however, proved to be too weak for such manceuvres, 
and in new designs account is properly taken of the 
stresses which a machine will encounter when used 
in such a manner. 

Two of the other cases quoted in the Report dealt 
with night-flying. This is and will continue for a 
very long time to be a most dangerous feat. The 
slightest error of judgment in landing is almost 
certain to prove fatal. As it happens, Mr. Billing 
quoted two cases in both of which the B.E. 2 C type 
of machine was involved. It is difficult to under- 
stand the bigoted prejudice with which this design 
has been attacked. Of all machines, it has been, 
perhaps, particularly that which has been evolved 
by consistent trial and elimination of defects to a 
greater degree than has been the case of any other 
design. The late Mr. Busk took a prominent part 
in this evolution. That it is, perhaps, rather a slow 
machine is its greatest defect ; but compared with 
other types the Committee considers that it has 
“always been... a safe machine to fly.” We 
take the view that this is rather an understatement. 
Mr. Billing’s accusation is that the type is apt to 
side-slip if not up to its flying speed when it leaves 
the ground, and from this remark alone we are inclined 
to doubt whether this gentleman’s technical know- 
ledge is of a sufficiently high order to entitle him to 
express an opinion of any moment. A machine which 
is not up to its flying speed when it leaves the ground 
is most probably being badly flown; in any case, 
under the circumstances, erratic behaviour is almost 
inevitable. The consistency of the attack on the 
type has always been so bitter and so utterly un- 
substantiated by valid technical reasons that the 
thinly-veiled sub-current of the personal element 
interfering with sound judgment loses nothing from 
the manner in which the question of design is dis- 
missed or rather ignored in the Interim Report. 

The Committee states frankly that no absolutely 
reliable type of machine has as yet been evolved. 
Enormous progress has been made during t e war in 
the development both of machines and engines, and 
the general observation of the Committee to the 
effect that, in spite of the enormous development of 
the Flying Service since the war began, all its critics 
without exception have borne witness to the great 
progress made in its efficiency may be taken as a 
guide to the trend of what the final Report will be. 
While the Interim Report is a firm repudiation of 
Mr. Billing’s charges of negligence, it must not be 
assumed that the most perfect organisation has 
always existed. If criticism be permitted we should 
rather fancy that it would be better directed towards 
the cost and quantity of the supply of machines, for 
always bearing in mind the difficulty of supply in 
the early stages of the war, the preparations made to 
construct an adequate quantity were of a distinctly 
meagre order. The Naval Air Service, however, 
was equally at fault in this direction, but under- 
staffed and overworked as it was during the first 
twelve months of the war, and severely handicapped 
by the preference that had to be given to the Army, 
it likewise deserves to be included in the Committee’s 
appreciation of the work done by the administration 
of the Royal Flying Corps and of the progress made as 
“the result of many months of strenuous work.” 








POWER WITH BY-PRODUCT RECOVERY. 
By T. ROLAND WOLLASTON. 


THE writer contributed to THE ENGINEER of 
April 2nd, 1915, a short analytical article under the 
above title, in which he endeavoured to demonstrate 
that in most steam power installations of any magni- 
tude the firing of boilers by recovery-producer gas 
offered economic possibilities not excelled by any 
other system except gas engines working upon the 
same medium. The illustrations then set forth 
were of a very general and arbitrary nature. Recently 
instructions were received to outline a scheme for 
a most important public supply electric power 
station. In the course of the investigation many 
significant points of interest arose, and the object of 
this supplementary article is to set forth, in elementary 
but practical form, the possibilities of such schemes. 
Much has been written in the form of scientific papers 
and Press articles upon the vital importance of utilising 
our most valuable national asset—coal—in more 
rational manner. Some of these contributions are 
mere platitudes, some purely statistical, others 
academic. Only a few, chiefly those descriptive of 
installations actually fitted, leave one with any feeling 
of satisfaction and confidence. Invaluable work has 
been and is being done in connection with coal and 
its by-products in their application to explosives. 
Most of the workers are far too busy at present to 
give the world the benefit of their experiences, but 
we shall have details at the end of the war, and they 
will be found to be of inestimable industrial value. 

It is generally accepted that coal prices will never 
again fall to the level of ten years ago, when it was 
possible for a few enlightened and enterprising firms 
to obtain all the power they required for nothing, the 
coal by-products obtained exceeding in value the 
total running, labour and capital charges on the 
plant employed. Coal of quite good producer 
quality could be purchased at 6s. per ton delivered at 
works, and from every ton could be obtained about 





90 lb. of sulphate of ammonia, worth 9s. 6d. The 
difference—3s. 6d.—was found to cover easily 
running and capital charges. With coal at higher 
prices the average rebate of 6s. per ton would still 
probably remain upon a resumption of ‘normal 
industrial conditions. 

One is often asked the question, “‘ Will the demand 
for and the price of sulphate of ammonia be main- 
tained ?”’ The first of these questions can be 
confidently answered in the affirmative. The value 
of sulphate, for manurial purposes alone is only 
beginning to be realised in those countries which 
need it most, and shipments from this country and 
Germany for the few years prior to the war showed 
steady, rapid increase. With regard to the second 
question, practically all the production is at present 
obtained from coal. The total production of Great 
Britain during 1914 is given as follows :— 





Tons. 

From gasworks .. 175,930 
» coke ovens 137,430 

»» producers 34,295 
Total .. . 347,655 


towards a total exceeding one and a-half million 
tons, representing the world’s consumption in 1913. 
Other sources of production are frequently discussed, 
the most interesting being, of course, the fixing of 
atmospheric nitrogen, but after frequent communi- 
cation with commercial and scientific authorities, one 
does not see the possibility of these having any 
important influence on prices for many years to come. 
The average prices per ton between 1900 and to-day 
are approximately indicated by the curve—Fig. 1. 
It will be noted that they are reasonably in sympathy 
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with coal values, and so, it is submitted, they are 
likely to continue. 

The universal ideal for future power generation 
seems to be the installation of economical generating 
plants in cheap-fuel localities and electrical distribu- 
tion, and the typical modern station is one containing 
large steam turbine units, few in number, taking 
steam from water-tube boilers, and surface condensing. 
In the following analysis these facts are tacitly 
accepted, to avoid the introduction of more contro- 
versial argument than is absolutely necessary, and 
a hypothetical example, representative of a modern 
electrical generating station of average size, is con- 
sidered, in connection with which the following 
assumptions will probably be accepted as reasonable : 

(a) The station has a maximum output capacity 
of 15,000 units, or 20,000 horse-power, with a load 
factor of 25 per cent. 

(b) Coal-fired boilers, working at 70 per cent. 
average efficiency, consume 2 lb. of coal per horse- 
power hour, including banking and standby. 

(c) Gas-fired boilers will work at 83 per cent. 
efficiency, calculated on cold gas value. This result 
is consistently obtained on boilers of ordinary type 
converted for gas-firing. Better results may be ex- 
pected as special types develop. 

(d) Recovery gas producers will, on common 
slack, work at 68 per cent. cold gas efficiency— 
yielding sulphate of ammonia equal to 4 per cent. by 
weight of the coal gasified, and generating their own 
blast steam. The last condition remains to be 
demonstrated on the large scale, but is clearly prac- 
ticable. 

(e) The gas plant, to secure the above efficiency, 
must be worked continuously at or near full load. 

The obvious conclusion from (e) is that gas-firing 
should only be adopted for the average load factor, 
i.e., 5000 horse-power. 

The only radical modification from orthodox pro- 
cedure inside the station would be the adaptation of 
one-quarter of the boilers for gas-firing or the installa- 
tion of special gas-fired boilers to this extent. This 
modification, if it affected capital outlay and labour 
charges at all, would tend to reduce them, so, for 
simplicity, capital charges and labour on all but 
extra plant are ignored. The extra plant, to wit, 
the recovery gas plant and mains, involve charges 
which can only be approximated, but which, averaged 
from a large amount of data in the writer’s possession, 
may be reasonably taken as :— 


Extra capital outlay. . £22,500 
Extra labour on plant £2,100 per annum 
Extra stores .. .. £700 per annum 


Now, taking for the moment 5000 horse-power as a 
dead steady load throughout the year, the annual 
normal coal consumption would be :— 

5000 x 2 x 24 x 365 
3240 = 39,107 tons. 








The combined efficiency of the gas-fired boilers 
and gas plant will be :— 
-83 x .68 = 56.44 per cent. 


as against 70 per cent. for direct-fired boilers. 

Therefore the total annual coal consumption under 
gas-firing will be :— 

39,107 x 70.0 
56.44 

Variables.—The variables to be taken into account 
in the analysis are the prices of coal, sulphate of aim- 
monia and acid. For these certain figures are assumed 
in the preliminary balance sheet, and corrections are 
made for coal and sulphate fluctuations by the curve— 
Fig. 2—which follows. As regards the acid required to 
fix the ammonia the average price before the war was 
30s. per ton. At the present time demands for munition 
work are so exacting that there is no quotation, but 
there is’reason to expect, in view of the facilities 
recently created, that the normal price will be at 
least resumed. In the estimate a price of £2 per ton 
is arbitrarily chosen. Coalis taken as worth 15s. per 
ton at works. Sulphate is taken as worth £15 per 
ton at works. 

One may now proceed to the preliminary balance 
sheet :-— 


= say, 48,500 tons. 


Normal Practice. 











Dr. £ 
To 39,107 tons at 15s. 29,331 
Proposed Practice. 
Dr. £ 
To 48,500 tons at 15s. 36,375 
», 1940 tons acid at £2 3,880 
», extra labour on gas plant 2,100 
», extra stores on gas plant 700 
» handling and bagging sulphate 646 
,, 14 per cent. interest, depre- 
ciation and maintenance on 
£22,500 .. Aa See 3,150 
Gross running cost . . 46,851 
Cr. £ 
By 1940 tons of sulphate at £1 29,100 
» 1940 tons of tarat£l.. .. 1,940 
31,040 
15,811 
« £13,520 


Net saving peranmnum.. .. .. 


This calculation makes no allowance for annual 
charge on extra land covered, while there are also 
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COAL (PRICE IN SHILLINGS PER TON) 


Fig. 2 


minor debits and credits which will occur to the reader 
which would probably balance. The essence of the 
analysis is that the adoption of gas-firing should show 
a saving of something like £13,000 per annum on 
running costs, representing at least 50 per cent. 
return on added capital outlay, with coal at 15s. and 
sulphate at £15 per ton. In order to show readily 
the corresponding figures as coal and sulphate prices 
vary, the graph—Fig. 2—has been prepared. From 
this the profit and loss on the imaginary station can 
be seen at a glance. With coal at 15s. per ton and 
sulphate at £8 per ton no advantage would accrue. 
On the other hand, with coal at 10s. and sulphate at 
£18 10s. per ton—by no means impossible future 
rates—the extra capital outlay would be recouped in 
twelve months. 

It will no doubt be suggested that the average load, 
5000 horse-power, is herein treated as if it were a 
steady load, whereas in reality it is the mean of a 
ragged load curve generally showing sharp peaks and 
depressions. This is true so far as the generators and 
boilers are concerned, but it should not be difficult 
to maintain a dead steady load on the gas plant by 
the simple expedient of fitting some of the coal-fired 
boilers with supplementary gas burners, procedure 
which need in no way interfere with the operation of 
ordinary furnaces, chain-grate or otherwise. So 
long as the load on the station is below the average 
the surplus gas is utilised for keeping the idle boilers 
hot and ready for immediate steaming as the peaks 
come on. All experience goes to prove that this 
method is both flexible and convenient, 
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MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. XI.*—{ Conclusion.) 
CALENDERS (Continued). 


Space will not permit of mention of many other 
kinds of calenders, but our article would not be com- 
plete without referring to one very important type of 
machine called the lustring or Schreinering calender. 
This calender gives to the fabric a silky appearance. 
Schreinerlng is another term for embossing, and the 
silky effect is produced by the reflection of light from 
the numerous small ribs which are impressed on the 
cloth by an engraved bowl. In Lancashire the finish 
is generally produced by means of a bowl which is 
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Fig. 99—SAFETY DEVICE—WHITEHEAD AND POOLE 








engraved with about 250 lines per inch, the lines being 
cut in such a way that the grooves and ribs run at a 
slight angle to the warp or weft according to the tex- 
ture of the cloth. 

Fig. 101, page 165, represents a single-nip hydraulic 
Schreiner calender made by Sir James Farmer and 
Sons, Manchester. It is built with an open sided frame 
and the bottom bowlis made either of wool, paper, 
or cotton, according to the finish desired, the top bowl 
being of steel engraved to the desired line. Hydraulic 
cylinders and rams are placed under the bottom 
blocks, which support the press bowl, and these 
cylinders communicate with an accumulator, which 
is loaded to the required pressure. A special relief 
valve allows the cylinders in the first place either to 
be put in communication with the accumulator, to 
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Fig. 91—SAFETY DEVICE—WHITEHEAD AND POOLE @ 























be shut off from it, or to release the pressure from the 
cylinders altogether. The accumulator is kept 
supplied from a hydraulic pump driven from the 
calender itself, and this pump is disengaged auto- 
matically by means of a “ knock off ’’ device as soon 
as the accumulator reaches its highest position. 

To prevent “‘ nip” accidents tothe calender atten- 
dants, who are liable to get their fingers or hands 
drawn between the rollers, Messrs. Whitehead and 
Poole, Radcliffe, near Manchester, have introduced 
the safety device illustrated in Figs. 90 and 91. This 
consists of a tubular roller A carried in arms C which 
are fixed on a cross shaft B, the latter being carried 





* No. X. appeared August 11th. 





in adjustable brackets secured to the calender frame. 
The roller A is fixed in such a position that in case any 
substance thicker than the material for which the 
guard is set to take attempts to enter the nip the 
roller A will be lifted and brought into contact with 
the bowl E, with the result that the roller will be 
caused to revolve in the opposite direction to that in 
which the fabric is travelling. In this way anything 
thicker than the cloth is prevented from passing. 
The handle F is provided in order to adjust the posi- 
tion of the roller A relatively to the bowl D. In 
calenders with a downward feed a lever and balance 
weight are attached to the shaft B, in order to press 








Fig. 92—THE “LANCASHIRE” 


the roller A against the upper instead of the lower 
bowl. One great advantage that this device possesses 
over fixed guards is that it will not collect fluff and 
dust which may drop and damage the surface of the 
bowls. 

Calendering is the final operation in “‘finishing”’ the 
cloth for the market, and we have not thought it ne- 
cessary to describe anything like the whole range of 
machines that are in use to produce the various effects. 
The mechanical principles involved in the design of 
these machines are very similar throughout, the chief 
difference being in the manipulation and treatment of 
the bowls to give the desired result. As an instance 
we might mention the watermark which is sometimes 
seen on cotton goods to give them the appearance of 
silk. This effect is obtained by engraving the water 
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design on the steel or brass bowl. A plain slash line | 
is first engraved on the bowl and the water design is | 
afterwards cut by hand on the ribs of this pattern, | 
the engraver imitating the twist of the crossed ribs | 
of the fabric as nearly as possible. 


BEETLING MACHINERY. 


In order to impart to the fabric a linen-like appear- 
ance, the operation called beetling is resorted to. | 
This consists in subjecting the material, arranged in | 
laps or folds, either flat or on rolled beams, to the ! 


BEETLE—-ENTWISLE AND GASS 


| hammer. 


third stripped at the same time. 


| glaze or schreinered finish. The 
| neither the length nor the width of the cloth, and the 


hammering action of a number of stamps or fallers in 
beetling machines, of which there are several kinds. 
That most generally used is what is known as the 
Lancashire beetle, an illustration of which is given in 
Fig. 92. The beetle illustrated is made by Entwisle 
and Gass, Limited, Bolton, and consists of four main 
parts, the framework, the fallers, the wiper beam, 
the cloth beams, and the revolving and traversing 
motions. The fallers are made of beech, and 
are forty-one in number. They measure from 
7ft. to 8ft. long, and are raised periodically by a series 
of cams cast on a wiper beam which is carried in 
bearings on the side of the machine, and caused to 
revolve by suitable gear- 
ing. There are two iron 
cloth beams of rigid con- 
struction and long enough 
to receive several widths 
of the cloth, and on one 
of these beams the fallers 
operate. This beam is 
caused to revolve slowly, 
and travel to and fro longi- 
tudinally by means of suit- 
able gearing, thus allowing 
the fallers to strike fresh 
places on the cloth at 
each stroke, During the 
operation o° beetling the 
winding and unwinding of 
the cloth takes place on 
the beam placed at one 
side of the machine, while 
the other is resisting the 
hammering of the fallers. 
The process takes usually 
a few hours, and is re- 
peated on both sides of the 
cloth. In Entwisle and 
Gass’s beetle the wipers are 
cast in sections of four, and 
are bored out and keyed on 
to a heavy wrought iron 
shaft, which is driven at a 
suitable speed bythe reduc- 
ing gear shown in the en- 
graving. The cloth beams are 18in. in diameter, 
with flanged ends to prevent oil from the bearings 
getting on to the surface. The beams are bored 
out and keyed on wrought iron centres which pass 
right through and are fitted with hardened steel 
centres for setting up against friction plates when 
winding the cloth on and off. The beams are cast 
on end to ensure clean castings. The winding on and 
off gear is carried on a separate frame, and is driven 
independently. It consists of two friction rollers on 
floating keys—one at each end of the motion shaft— 
with hand wheels, spur segments, levers, and links 
for adjusting the speed of the cloth beam when wind- 
ing on and off one beam while the other is under the 
fallers. A steel pinion shaft operates the friction 
spur wheel on the cloth beams, and a cam wheel keyed 
on this shaft gives the traverse longitudinally. For 
reversing the direction of rotation of these beams 
level wheels and catch boxes are provided. 

In Fig. 103, page 165, is given a general view of a 
high-speed spring beetling machine made by Mather 
and Platt, Limited, and Fig. 94 shows details of a 
The cloth is wound on cast iron beams, and 
is subjected in rapid succession to elastic blows by the 
hammers which are mounted On springs as shown in 
Fig. 93, and actuated by a crank shaft, which revolves 
at a speed of 380 revolutions per minute. In order to 
give elasticity to the blows each hammer head is 
suspended on belts tightly stretched round C springs, 
and is free to oscillate in a vertical direction. In 
order to regulate the intensity of the blows the crank 
shaft fixing which carries the hammers can be raised 
or lowered bodily. During the beetling operation 
the beam which carries the cloth is slowly rotated and 


| simultaneously moved endwise by means of the worm 


and cam mechanism shown in Fig. 94. It will be 
noted that the machine has three beams which allows 
of one beam being filled, another beetled, and the 
As soon as one 
round is completed the discs which carry the beams 
are rotated through one-third of a revolution, and a 
similar series of operations is repeated, so that the 
working is practically continuous. The makers claim 


| that the spring beetle has a much greater capacity 
| than the slow-running faller beetle, and that there is 


a corresponding economy in space, power, cost of 
foundations, and in renewals and repairs. 
; FINISHING, &c., MACHINERY. 

Fig. 102, page 165, represents a machine which the 


| firm of Whitehead and Poole, Limited, Radcliffe, 
| Lanes, has introduced for the purpose of producing 
|a soft finish and giving to highly calendered or 


stiffened goods a full cloth-like feel. The use of this 
machine removes the papery or leathery feel of 
Schreinered or highly-glazed goods, and the fabric 
is rendered ‘“‘ warm’ and mellow to the touch, the 


desired effect being obtained without destroying the 
process effects 


weight of heavily “‘filled”’ goodsis said to be practically 
undiminished after passing through the machine. 
The range of goods which the machine will treat is 
very wide, this being rendered possible by the contour 
and arrangement of the eight pairs of scrolls which. 
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can be simultaneously adjusted to give the necessary | selvedge of their goods. The machine illustrated 
effect on both sides of the fabric. | 

which the cloth passes through the machine is shown 
in Fig. 95, while the illustrations in Fig. 97 show how 
the varying degrees of tension are brought about. 
The breaking effect varies of course with the length 
All the scrolls 


The manner in | in Fig. 98 has been designed by Messrs. Whitehead 
and Poole, Radcliffe, Lancashire, for doing this work 
effectively. The machine consists of a cast iron 
frame carrying a large cast iron cylinder, binding 
rollers and printing apparatus. The cylinder is 


of contact of the cloth and scrolls. accurately turned and balanced, and is covered with 
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AND CAM MECHANISM OF SPRING BEETLING 


Fig. 4— WORM 


are driven and revolve in the same direction that the | a thick endless sleeve of felt, being driven by toothed 
cloth passes through the machine, and the best | gearing. The printing mechanism consists of a 
speeds of revolution have been ascertained by ex- | carriage supported on turned cross bars and fitted with 
periment, to give the effect required without fraying | a nut and screw to permit of transverse adjustment 
or creasing the material. The cloth is drawn through | to suit the various widths of cloth or to print on either 
the machine by means of a pair of nip rollers, one of | selvedge. The carriage is also provided with vertical 
which is covered with an endless felt sleeve, and the ' adjustment to ensure the correct p essure for printing, 
































required to stand out in relief. The cloth in travelling 
through the machine first passes over a cedar wood 
expander of the sliding bar type which removes all 
creases. It i; then brought into contact with a 
copper drying cylinder covered with an endless felt 
sleeve, afterwards passing through two nips which 
are formed by three felt-covered bottom rollers and 
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MACHINE—MATHER AND PLATT 


two highly-ground and polished cast iron bowls. 
The first of these cast iron bowls is steam heated, 
and the second is gas heated to permit of a gradually 
increasing temperature being transmitted to the 
fabric. Each succeeding felt covered roller is geared 
to revolve slightly faster than the preceding one, 
thus raising the figure on the cloth. The cast iron 
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Fig. 96—ELECTRIC GUIDE MECHANISM 


Fig. 95—CLOTH BREAKING MACHINE—WHITEHEAD AND POOLE 


usual working speed is 60 yards per minute. The, and the whole is driven by machine-cut gears which 
makers recommend that the cloth should be supplied | actuate both the printing chain and the intermittent 
to the machine in the batch, as the tension on the | inking arrangement. The printing is effected by 
scrolls can be controlled better in this way than when | means of a machine-cut block chain to which the 
the cloth is plaited. The batching up apparatus is | printing dies are attached by means of dove-tail 
belt driven and fitted with a catch box. The machine | slides. These may be fitted at intervals varying 
is fitted with a graduated and indexed indicator | between 4}in. and a yard. In order to prevent an 
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Fig. 97—VARIATIONS OF TENSION IN CLOTH BREAKING 


bowls are fitted with chain and gear lifting mechanism, 
by means of which they can be quickly lifted from 
contact with the cloth by the hand wheels shown. 
On leaving the nips the cloth is drawn round a fixed 
highly-polished steam-heated -cast iron cylinder, 
which gives it a nice “feel” and a bright but not 
glazed finish. The cloth is then batched. Varia- 





MACHINE 


tions of speed to suit the different kinds of fabric are 
brought about by means of stepped cones. 
To guide the cloth centrally into machines for 
reatment, such as mercerising, stentering, soaping, 
printing, &c., an ingenious electrically operated guide 
is made by the above firm. Fig. 96 shows the appa- 
ratus applied to a mangle. It consists of two pairs 


plate which permits of records being made of the | excess of colour being transferred to the dies and 

breaking effect required for different classes of goods. | cloth, intermittent feeding and spreading rollers are 

The gears are all machine cut and the driving pinions | provided to avoid the use of doctor knives. 

are of compressed paper. Due attention has been | Fig. 99 illustrates a machine made by Whitehead 

paid to the lubrication of the moving parts. |and Poole, Limited, which is specially adapted for 
Many bleachers, dyers, finishers and printers are | finishing brocaded or figured goods, piqués, poplin , 

how printing a trade mark or trade name on the | &c., in which the design woven in the material is 
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of grooved rollers set at an angle with the selvedge 
of the cloth, and each pair of rollers is designed to 


swivel about a horizontal axis, one roller of each pair | 


being under and the other over the cloth as shown 
in Fig. 100. Normally the cloth passes through each 
pair of rollers with a large are of contact which pulls 
the selvedges away from the centre and at a certain 
point the cloth touches a light brass “‘ feeler”’ and 


“cc 


hydraulic pressure by 50 per cent. and yet to possess a boiler 
} much more capable of longer duration under wear and tear of 
| work under steam. 

Take, again, my subject—the vertical boiler—one with the 
usual furnace, fire-box, centre uptake and mud-hole doors. 
| Here we have a boiler as crowded with defects as it is possible 
| for a boiler to be. There are holes cut in the shell—three, four, 
| and in some cases six——for cleaning purposes. A big piece of 
| plate is chopped out of the shell and a piece of similar dimensions 
| out of the fire-box_for the’ purposes of firing, while in many cases 


war—at the yards of Scheveningen, for there may be seen a 
plentitude of proofs of the writer’s contention—scores of uptakes, 
pitted and burnt and patched to a degree all but unbelievable to 
one unfamiliar with such things. Builders of fishing vessels and 
makers of vertical boilers, however, tackling the problem in 
only a patchy and perfunctory way, still go on scrapping boilers 
in a fair condition otherwise because the uptakes are burnt out. 
| Others replace the uptake three or four times ere they scrap the 
| boiler, not knowing, it appears, that with intelligent design an 
uptake can be made to last as long as other parts of the boiler, 
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Fig. 98—SELVEDGE PRINTING MACHINE—WHITEHEAD AND POOLE 


breaks an electrical contact. This causes the rollers 
to swivel to a position in which the cloth has a 
smaller arc of contact and the pull on the cloth is 
diminished. The opposite pair of rollers then exerts 
the greater effort and pulls the cloth central, causing 
the selvedge to leave the feeler, re-make the contact 
and establish a normal pull on both sides. The 
current required to operate the mechanism is generated 
by a small dynamo of low voltage driven from a 





Cloth 





Fig. 100—ARRANGEMENT OF GUIDE ROLLERS 


countershaft or line shaft and operates the rollers 
by means of solenoids which swivel the rollers on the 
selvedge as required. The electrical contacts are 
made of special design to avoid sparking, and are 
claimed to be quite reliable, and as.the voltage is very 
low the risk of electrical shock to the attendants is 
remote. The apparatus is readily adjustable to suit 
the width of cloth on which it is acting. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE VERTICAL BOILER. 

Sir,—In the following the immediate object of the writer is 
to examine the orthodox and accepted vertical boiler, to diagnose 
its inherent and characteristic defects, and to describe and 
proclaim the qualities of a vertical boiler of a new and distinctive 
type, in which design the well-known ills of the old-type 
boilers have been effectually removed. One need not—even if 
one felt so inclined—go into a theoretical review of boiler design 
for the purpose of placing in review the defects of the old-type 
vertical boilers. These are so obvious and so frequently seen 
that such frequency all but obscures their existence. Or it 
may be that boiler designers, accepting the idea that a vertical 
boiler cannot be essentially improved, “ simply suffer it,” with 
its known defects, on account of its utility, especially on account 
of its portability, its self-containment, and its known economy 
of floor room. Compared with an ideal boiler as regards safety, 
economy of fuel and immunity from repairs, it possesses no 
qualities whatever. 

There are vertical boilers—those of a type used by Messrs. 
Merryweather and by Messrs. Shand and Mason in conjunction 
with their famous fire-fighting engines—in connection with which 
the problem of efficient circulation has been intelligently attacked, 
as also has that of efficient cleansing—at certain defined periods. 
Other progressive designers have given thought and action too 
towards various improvements with good results. 

The writer—the designer of the ‘“‘modern”’ vertical boiler— 
attacks and indicts the vertical boiler on the following lines :— 
There is no boiler in existence, unless we except the diminutive 
boilers of the locomotive type used on steam launches, and 
in which such abnormal and dangerous stresses take place, 
such stresses being an actual and a real and obvious result of 
an attempt to strengthen respective parts. With boilers of the 
locomotive class referred to, let them be made never so strong 
—-plates thickened and flat surfaces stayed ad libitum—evidence 
is clear and unassailable that with the alternating periods of 
heat and cold, and inflicted as such are on certain parts, 
they tear themselves to pieces. The hydraulic test, however 
trustworthy and dependable, is no guarantee whatever of the 
durability of such boilers under strains by expansion through heat 
and under stress by steam pressure. It is quite possible to 


reduce the weight of such boiler and to lower its resistance to 














a larger piece is cut out for a manhole.4 These same boilers have 
a large hole cut in the boiler crown for a safety valve base and 
one on its diameter for stop valve, as well as one for water feed. 
Virtue ismade of widest necessity, and these holes, so recklessly 
cut through the plate, breaking up the priceless continuity of 
its fibre and strength, are strengthened up by riveted rings in 
the cases of manholes and mud-holes, and in the case of furnace 
door with a heavy forged ring between the shell and the fire-box, 
the three parts—fire-box, forged ring, and shell plate—‘* bodged 
together ” with long rivets, which are never tight and a source 











sy 
ny 
2 
6. 
pe Val 


Water Gaug 











Fig. 99—MACHINE FOR FINISHING BROCADED GOODS—WHITEHEAD AND POOLE 


Another weakness of the vertical boiler, which applies to 
those used for fire-fighting, is the flat and only slightly cambered 

| crown of the fire-box. Deposits from the water—with effects 
insidious if slow—accumulate on such crowns and create in time 
a dangerous condition than which nothing can be less desired. 
An intelligent observer will pardonably inquire, ““ Why have a 
flat or a cambered crown, or a crown at all?” Aye! Why? 
There are other points of design—or rather, perhaps, the want 
of design—in the vertical boiler which are easily assailable. 
The, waste of heat, the products of combustion “ scorching " 
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THE “MODERN’’ VERTICAL BOILER 


of continual trouble, as boiler repairers well know. In the case 
also of the centre uptake a condition of things is here allowed 
which is utterly disallowable in the case of any other class of 
boiler. Parts of the uptake above the water line are constantly 
exposed to flame heat, creating a condition of danger from 
burnt tubes which the veriest tyro of a stoker would not allow 
in the case of any other class of boiler. If anyone doubts the 
statement of danger of burnt uptake from the cause given, let 
him visit the scrap yards of fishing-fleet ehgincers at Great 
Yarmouth, Lowestoft, Hull, Grimsby, Ilfracombe and—after the 





from the fire-bars in a bee-line to the air, no pretence to regulated 
circulation—the whole combination resulting in one of the 
worst examples of bad design in the whole category of steam 
producers, 

Having indicted the old boiler, the writer introduces the 
“‘ modern boiler.” If reference be made to the illustration it will 
be seen that the departures from custom are great. The need of 
a big hole being cut in the shell and fire-box for the purpose of 
firing has been removed by the combustion chamber—the fire- 
place—being made of ganister and situate outside and directly 
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MACHINERY FOR FINISHING COTTON FABRICS 


(For description see page 162.) 





























Fig. 101—SINGLE-NIP SCHREINER CALENDER—FARMER Fig. 1022—CLOTH-BREAKING MACHINE—WHITEHEAD AND POOLE 

















Fig. 103—SPRING BEETLING MACHINE—MATHER AND PLATT 
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under the boiler. The need for cleaning holes and of a large 
manhole has been removed by an arrangement of two-faced and 
bolted joints, one near the base of the boiler and one at the 
crown. This method has for some years been adopted by 
Messrs. Shand and Mason and Messrs. Merryweather to facilitate 
cleaning and re-tubing. Serious pitting of the fire-box crown 
has been effectually prevented by eliminating the usual crown 
entirely. The fire-box is welded and riveted to the boiler shell 
at the base—it is co’ ted—for the purpose of diametra! 
strength and yet end-wise resiliency. This resiliency of the 
fire-box takes all expansion on itself and puts no stress on the 
joint at the crown of the shell. The conical shell as a substitute 
for the usual crown is a source of great strength, and the converg- 


drift was much on the lines suggested by your article. As a 
manufacturer and large coal user I had the experience of being 
called upon by many travellers, all suggesting various devices 
for economy of coal consumption. Specialities in boilers, in 
fire-grates, and in steam engines were put before me in legion, 
and with only a limited experience on subjects requiring a life- 
long study, I found myself entirely confused as to what was 
best worth adopting. This led to the suggestion in my letter 
that a National Power Users’ Association should be formed. A 
nominal charge of Id. per indicated horse-power used would 
entitle any firm to membership. Had such an association the 
support I think it deserves, this charge would produce an income 
of many thousand pounds per annum. From this fund the very 
best technical advisers in the kingdom would be “ retained,’’ 





ing sides lend themselves receptively to the vertical 
of flame lines as they arise. The co: tions at the lower part 
of the fire-box are so formed that the plate at these parts “‘ seek 
the heat ’’ from the products of combustion in a most effective 
manner and make an exchange of heat from the fire side to the 
water side in a way peculiarly efficient and responsive. The 
ganister combustion chamber and the deflector of the same 
material—the former being the fire-place and the latter the 
deflector and reservoir of heat—are put forth as prime factors in 
the design of the “‘ modern” vertical. Gas is supplied by sixteen 
jets and controlled by stop valve and butterfly damper Holes 


h 


and under their advice a commercial committee might at once 
“er ee large power-producing works in suitable neighbour- 
oods of the larger towns in the kingdom. 

With the backing of the large income from above-mentioned 
sources, electric lighting and tramway and other public as well 
as private powers could be supplied to these towns at a price 
below any ordinary competition. Each establishment would 
be laid down under expert advice to produce power on present 
best-known practical means, and at same time under highly 
skilled management would become schools for the education of 
i s on lines specially directed to deal with all questions 





or ducts, 16 in number, provide a Bunsen system for e 
of gas products. Flame is compelled to impinge on the most 
receptive parts of the fire-box by the form of the ganister deflector 
—-while a cast iron and ganister liner provides a sure preventive 
against the burning of the uptake above the water line. 

Feed water is taken in near the base of the boiler and carried 
up and delivered to a “‘ neutral” part by a vertical pipe and a 
circular ring, with delivery holes drilled on the top-side of suck. 
tubular ring. Gauge cocks are fitted in the usual way, while 
a base piece is riveted on the boiler shell near the top to take a 
fitting combining stop valve and safety valve, and a boss with 
oe ea to make a connection for steam gauge is provided on this 

tting. 

It will be observed that the placing of the fireplace dead 
below and outside of the boiler makes the heating of the water 
at the lowest part of the boiler easy and convenient, whereas 
in boilers of the fire-hole class this need has never been satisfied. 
Hence, cold water, bad strains, much sediment and leaky rivets 
have ever and always been constant attendants at this part of 
the old vertical boiler. while in the new boiler all such are 
eliminated. 

In the illustration 1 is the shell of the boiler, which is made 
in one piece from the lower faced joint to the faced joint adjacent 
to the uptake; 2 is the lower part of the shell, and extends 
from the lower faced joint to the extreme bottom of boiler. This 
is also in one piece. The boiler illustrated is a representation of 
one 10ft. high by 5ft. diameter, having a steel shell plate 9/16in. 
thick, and for a test pressure of 250 Ib. per square inch and a 
working pressure of 120 1b. per square inch. The corrugated 
fire-box shown in 3 with its extension 4 and its continuation to 
the uptake 5 are clearly illustrated. The form of a truncated 
cone has been chosen and adopted, as a far superior form to the 
usual parallel box with a comparatively flat top. The reasons 
for such choice will be understood when it is considered that with 
the cone the necessary receptivity of heat from the vertically 
arising flame is secured without the dangerous and easily pitted 
flat fire-box crown. The cone form also provides an increase of 
areaand proportional contents on the water side, creating just that 
precise condition so necessary to convection and ebullition, The 
corrugations are provided for the se of creatin t 
diametral strength, for allowing the } we ne to breathe without 
dangerously distending the crown of the shell or abnormally 
stressing the lower welded and riveted joint of the shell and 
fire-box. As will be observed on examination, the bottom sides 
of each corrugation protrude themselves into the pathway of the 
products of combustion in an effective manner, receiving the 
consequent heat and passing it through to the water side and 
yet allowing convection to be vertical and unobstructed quite 
up to the water level. The path of water is shown as it arises 
after having received its increment of heat and alse as it falls 
down, after mixing with the cooler element, to the lower part 
of the boiler. Arrows illustrate the path of the products of 
combustion and also the convective currents of water. 

The part marked 6 is a continuation of the uptake, to which 
the smoke funnel is attached, and inside of which a cast iron 
liner with a ganister lining is situate. This liner is dropped over 
the continuation of the uptake and centred by the flange 6', the 
lower end dropping down to the lower working level of the water 
in the boiler. This liner, with its ganister lining, presenting as 
it does a refractory medium between the products of combustion 
and the sensitive part of the uptake, and creating a con-conduct- 
ing medium of quiescent air between the cast iron liner and 
the uptake, most effectively prevents that part of the uptake 
from becoming burnt above the line of low-water level. The 
smoke funnel is marked 7 and 7! is the butterfly damper. 

The joint at the top of the boiler—8—and also that near the 
base—9—consist of strong angles, riveted in the former case to 
the uptake and in the latter case to each part of the shell, 
are faced in the lathe after being riveted to the boiler. The 
joint 8 is made with carbonised asbestos sheet held tightly by 
stud bolts. The joint of 9 is made with a carbonised insertion 
ring fixed in a bored recess and held against leakage by stud 
bolts. The joints are easily taken apart when necessary, but 
in the case of this boiler and its free circulation and immunity 
from deposit such necessity is infrequent. 

B is a ganister deflector—a reservoir of heat also—compelling 
the products of combustion to follow closely the plating of the 
fire-box and forming a red hot medium for the purpose of keeping 
pressure up during the short intervalsof meal times when gas is 
turned off. The protuberant ring at the top of the deflector 
compels the products of combustion to part from as much as 
possible of their remaining heat ere they mount through the 
ganister liner into the air outside. A is the combustion chamber, 
seated on a cast iron base Al. This combustion chamber is 
made of ganister in the form illustrated. Sixteen gas jets with 
“nibs” of refractory material are screwed into the sole-plate 
A’ and supplied with gas by the pipe A™, which flows by way 
of the circular pipe A’, supply the heat for the boiler. There 
is no direct impingement of gas at a high heat on the part of 
the boiler nearest the jet; the jets supplied with air from the 
16 Bunsen ducts shown at A 2 give their first and most direct 
heat to that part of the deflector directly above them, and, 
becoming deflected, spread themselves out below the deflector, 
pass through the aperture A™"!, and subsequently following the 
path depicted by the arrows, the products of combustion com- 
plete their journey by hugging closely to the inside of the fire-box 
and thence to the air outside.. The only hole of a considerable 
diameter in the top part of the boiler—12—is for the combined 
stop and safety valve and steam gauge connection, and is shown 
fitted with an internal anti-priming bend. A similaz connection 
on the lower part of the shell, and is fitted with the internal 
distributing pipe for feed water purposes, is shown at 13. 

It is advanced that the design of boiler, though maybe far 
from perfect, possesses valuable q_alities. 


London, E., July 25th. J. T. Towtson. 





COAL WASTAGE. 


Srr,—I have read with much interest the leading article in 
your issue of the 11th inst., dealing with coal wastage. Many 
years ago I wrote you a letter on the same subject, which you 
were good enough to insert and which I hoped would have 
provoked some attention among your many readers, whose 
capabilities of dealing with such an important subject are much 
greater than mine. 

I cannot lay hands on the copy of this letter, but its general 





relating to fuel economies. At the same time they would be 
testing-grounds for the examination and possibly exploitation of 
the numerous inventions which are continually being brought 
forward for securing economies, and honest inventors would be 
glad of such opportunity of having their ideas criticised and 
pronounced on i the highest technical experts which would 
enable them at once to secure public recognition. 

The subscribers to this power association would be well repaid 
by the right to have the best technical advice backed by the 
fullest experience as to the reorganisation of their plants to 
secure the best economy. I admit that the description of my 
idea may be somewhat crude, but am sure that with the assist- 
ance of your valuable paper and its many capable readers it 
could be developed into a scheme which would give most valuable 
results. I am aware that ideas have been promulgated to deal 
with this matter on a much larger scale, such as cha a | each 
coal-producing pit into a ga, eo factory, but I still 
think that such an association as I propose would be a valuable 
factor to assist the recognition og the highest forms of fuel 
economy. 


August 22nd. Coat CONSUMER. 





BRITISH TRADE PERMANENT EXHIBITIONS. 


Srr,—I have read with interest the letter of Mr. P. A. Reuss 
in your issue of the 18th inst. The letter embodies a very com- 
prehensive scheme. I would refer Mr. Reuss to a letter in your 
contemporary, Engineering, of the 12th inst., by a gentleman 
from Glasgow, on the subject of per t exhibitions. 

It is suggested that permanent exhibitions be established in 
large cities throughout the United Kingdom, where engineers’ 
and allied trades’ products could be exhibited as a ready means 
for bringing buyer and seller together in the home trade, which 
appears to me a scheme worthy of consideration, and [ think, I 
may add, will be appreciated by the heads of industrial concerns 
throughout the country. " 

I myself in pre-war days have, in and out of season, suggested 
a like scheme for the exhibition of inventions, patents, &c. Now, 
I think that an inventions department could well be added to 
the above and thereby bring together present-day products and 
the new products of the inventive brain. Again, what an 
important centre for trade with our Allies and neutral countries. 
I feel sure that a scheme thoughtfully handled would assist 
greatly to develop trade in this country and prove a financial 
success. Licences and sales of inventions—options—to members 
or shareholders of the exhibition property and the objects 
contained in Mr. Reuss’s letter could be carried out. This could 
be ex d on it lines and grow as a great co-operative 
movement and become a home and international trading source 
in each city. I am myself concerned in an association having 
for its object trade between England and Russia. Now is the 
time to take active steps, not to wait until the end of the war. 
Without trespassing further on your valuable space, I shall be 
pleased to have the views of your readers and to collaborate 
with one or any for the furtherance of the objects above named, 
and trust that the above matter may appeal to a large section, 
who will take some definite action. I may say that I have been 
concerned for many years with inventions and patents and the 
reform of our patent laws, which form of legislatgon has to a 
great extent been the foundations of prosperity of the industrial 
nations of the earth. 

Manchester, August 22nd. 








J. H. Burrerworrs. 





AUTOMATIC MACHINE 


SINGLE OPERATION versus 


TOOLS. 


Srr,—Referring to your leading article in the current number 
of Tue ENGINEER, dealing with the single-purpose lathe, we are 
inclined to lay claim to being the originators and introducers of 
this class of lathe. In June, 1915, when we undertook a contract 
for 18-pounder shells, we—Mr. Leonard Turner and Mr. Arthur 
Leggett—went into the matter to consider the best ways and 
means of carrying out this contract. We quickly decided that 
we would not mix up shell with our ordinary work of flour mill 
engineers. It was impossible to obtain, delivery of suitable 
lathes that could be operated efficiently by unskilled labour. 
The main object of the single purpose lathe was to enablé us to 
employ unskilled labour. We could manage the turning part 
of the shell with some surplus lathes which we had, but were 
short of suitable boring machines. It was at this point we 
decided to build boring lathes of the simplest form and to fit 
them with special chucks and tools to suit the various operations 
of boring, but we made it a sine qud non that any such lathe 
should have only one speed and one feed, and that the best 
possible for its particular operation, 

With the knowledge gained from this one parent lathe we 
designed a complet Siiskai wiih al couiey-cleiek singhe-pipanetion 
lathes for 4.5in shells, in every case the bed and main parts 
being common to the machines for all operations—see THE 
ENGINEER of March 24th. Other firms may, of course, have 
adopted the same policy at the same time as we did, but as far 
- we know we may claim to be pioneers of the single-purpose 
lathe. 





E. R. anp F. Turner, Limttrep. 
A. Leacett, Assistant Works Manager. 


Ipswich, August 22nd. 





PROPELLER IMMERSION AND EFFICIENCY. 


Srr,—Your correspondent “ Beppo’s ” letter in your issue of 
August 18th recalls to me some experiences in connection with 
the power-speed problem. In tabulating the results of trial 
trip data of a ship for future use it is the endeavour of the 
designer to estimate the component parts of the resistance and 
make their total bear a fairly constant proportion to the amount 
actually experienced. This process having been applied by 
me to a considerable number of ships, the trial trip data of which 
were available—in some cases for different draughts of water— 
it appeared that, in order to give success, a factor equal to the 
reciprocal of the depth of immersion of the centre of effort of 
the propeller below the surface of the water would in each have 
to be introduced. The intensity of the effort was taken to 
increase with the depth of the water, and the. centre of effort 
thus fell well below the centre of the propeller disc. With 
this factor broadly consistent results were obtained for 





practically all the trial trips. Without it no success was attain. 
able. There are in existence fairly serviceable speed formule, in 
which coefficients depending on the amounts of the horse-power 
are introduced, the assumption thereby being that the friction 
in small engines is relatively much greater than in large ones, 
The coefficient for the formula in each case appears to vary 
somewhat—though not exactly—as the reciprocal of the fourth 
root of the power. N@w, though the coefficients of friction of 
different engines may vary considerably, they do not follow 
any such rule. But unjustified as their deduction would thus 
appear, the coefficients used in the formule fall fairly well into 
the places taken by the “ reciprocals of the depths of immersion ” 
referred to above. The tables containing them were, indeed , 
in eath case based on comparisons between the actual and 
the estimated horse-powers obtained for a large number of ships 
of different sizes. In connection with tank work we hear much 
of coefficients of performance, which are supposed to be getting 
more favourable with successive improvements in ship design. 
It should not, however, be forgotten that ships are gradually 
increasing in size, and accordingly also in draught, so that the 
immersion of the propeller is becoming greater. 

The fact is that the depth of immersion of the propeller does 
make a difference in propulsion. The propeller drives water 
astern, and thereby the p behind and about it. 
The greater the head of water, the faster is this reduction of 
pressure made good again. There is certainly an influence at 
work the effect of which varies very much as the reciprocal of 
the depth of immersion of the centre of effort of the propeller. 
If it is not the “head of water,” then let the scientist show 
what else it can be. 

August 22nd. 





Artuur R. Lipper. 





THE DECIMAL ASSOCIATION. 


Srr,—Will you permit me to refer briefly to one or two points 
in Mr. Stormonth’s letter, published in your issue of the 18th inst. 
What authority has he for saying that the Decimal Association 
** seems to him ” to be, or to have been, under German influence ? 
There is not the slightest foundation for the suggestion, and such 
a reckless statement should not be made without evidence. 
Mr. Stormonth apparently thinks the use of the word “* Decimal ” 
instead of “ Metric” in the title of the Association suggests 
some non-British tendency. I venture to think there could not 
be a more futile suggestion, and I fail to see that “ Metric ”’ is 
more British than ** Decimal.” 

As our members are aware, the Decimal Association has for 
its objects—and, indeed, at present its chief object—the adoption 
of a decimal system of coinage. Hence the name “ Decimal.” 
Decimal is a general term, metric is applied to weights and 
measures only. 

Why does Mr. Stormonth imagine that the adoption of the 
decimal metric system would facilitate ‘‘ German dumping ” ? 
Surely no one can fail to recognise the immense advantage to 
be gained for Britain’s foreign trade if the proposed reform of 
coinage and weights and measures systems were made. We 
are doing all we can to combat Germany’s trade aspirations 
after the war, a fact which is made clear in our correspondence 
and pamphlets. In order to compete successfully in its com- 
mercial campaign, Britain must remove one of her greatest 
handicaps, and it is with this object in view that the Associa- 
tion's work is carried on. 

Most countries use a decimal coinage system, and almost all 
neutral nations use the metric system, the chief exception being 
the U.S.A. From recent information it seems extremely likely 
that that country will reform her weights and measures in 
accordance with the metric system in advance of us. What 
chance should we then have of extending our trade in South 
America ? 

E. Merry, Acting Secretary. 


London, August 23rd. 








DILUTION OF LABOUR ON CLYDE AND TYNE. 


On Wednesday evening last the Press Bureau issued the 
foll »wing communication :— 

The Ministry f M nitions forward the following for 
publication :— 

The Clyde Commission for the dilution of labour was 
constituted on January 22nd, 1916, as a temporary Com- 
mission to establish the principle of dilution in the Clyde 
district, where special difficulties hid arison. It was 
originally contemplated that the Commission would 
complete its work in a few weeks. The task, however, 
has proved a much longer on> than was anticipated, and 
when on May 12th the scope of the Commissi n was 
extended to the Tyne its term of office was extended for 
a further period of two months. Bigs. 

The Commission has now made such progress with its 
task that it has become possible to continue the work on 
the Clyde and the Tyne on a somewhat modifie | basis. 
Dilution has already been established in 150 of the largest 
of the 300 controlled engineering and shipyard establish- 
ments on the Clyde, and some 14,000 women have been 
introduced by the Commission, the greater proportion of 
whom is engaged on general engineering work, excluding 
shells. 

Agreements have been concluded for dilution in ship- 
building and ship-repairing yards on the Clyde and Tyne 
with all the principal shipyard trades, and the inter- 
changeability of members of different shipyard trades 
and the introduction into the shipyards of unskilled men 
and women are proceeding satisfactorily. Arrangements 
have accordingly been made whereby the current work of 
the Commission on the Clyde and Tyne will be taken over 
and continued as from September Ist by officers of the 
Ministry of Munitions and of the Admiralty, as in other 
parts of the country. a 

In making this announcement the Minister of Munitions 
desires it to be generall ; known that the Commissioners 
have intimated their willingness to place themselves 
individually and collectively at his disposal after the 
Commission as such has come to an end, to deal with 
questions of difficulty arisin z out of agreements concluded 
on the Clyde and Tyne, and also to assist the labour supply 
department of the Ministry of Munitions in applying the 
principles of dilution in other parts of the country. 

The Minister of Munitions takes this opportunity of 
expressing his appreciation of the very valuable work 
accomplished by the Commissioners in circumstances of 
exceptional difficulty. : 

We may add th t the Commission was constituted as 
follows :—Mr. Lynden Macass:y, K.C. (chairman), Sir 
Thomas Munro, an. Mv. I. Mitchell. 














American Locomotive Exports.—In the eleven months 
ended May 3ist, 1916, 740 locomotives were exported from 
America as compared with 216 and 364 for the like periods in 
1915 and 1914 respectively. In 1915 the total number exported 
was 621, against 269 in 1914 and 491 in 1913. 
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RAILWAY MATTERS. 





A NUMBER of Serbian railway men are now working 
at various railway centres in France. Altogether, the 
Paris-Orleans and the Paris, Lyons and Mediterranean 
companies have 500 of these men. 


UnpveEr the Special Acts (Extension of Time) Act, 1915, 
the Board of Trade has given the Midland Railway Com- 
pany an extension of one year from August 18th, 1916, 
for the construction of the new line through Bradford. 


A wak bonus of £13 a year—5s. per week—.is being paid, 
as from July Ist, to all the salaried staff of British railways 
whose salaries are £200 a year or less. Those whose salary 
is between £200 and £213 are to receive a bonus of such 
an amount as will make £213 a year. 


In view of the Harrogate season traffic the 9.15 a.m. 
from Ripon and the 9.45 a.m. from Harrogate is no longer 
joined to the 10.15 from Leeds at Doncaster, but leaves 
25 minutes later, runs independently, and is due at King’s 
Cross at 2.20 p.m. Incidentally, the wait of 22 minutes 
at Doncaster is avoided, 


THE Royal Commission appointed to investigate the 
question of inter-border railways between Victoria and 
New South Wales has recommended the construction of 
two lines. The first is between Moama and Moulamein, 
a distance of 82 miles, at a cost of £345,000, and the second 
is between Kerang and Balranald, a distance of 100 miles, 
at a cost of £376,000.. 


Tue Time (Ireland) Bill passed through Committee 
and was read a third time in the House of Commons on 
the 17th instant. Its passage through the House of 
Lords is certain, and, therefore, we shall have from 
October Ist uniform time throughout the United Kingdom, 
and Irish time will cease. It has been said that the 
change will necessitate 2000 alterations in the railway 
time-tables, 

Our contemporary, The Railway News, understands that 
five new 4—6—0 four-cylinder engines of the ‘‘ Claughton ”’ 
type, shortly to be turned out at Crewe, will be numbered 
and named as follows :—511, ‘‘ George Macpherson ”’ ; 
695, “‘Sir Arthur Lawley”; 968, “Lord Kenyon” ; 
1093, ‘Guy Calthrop”’’; and 1345, “ James Bishop.” 
The first three names are those of directors of the company, 
the fourth is that of the general manager, and the fifth of 
the secretary. 

As we stated a week ago, President Woodrow Wilson 
has personally taken in hand the dispute between the 
railway companies of the United States and their 300,000 
trainmen as to an eight-hours day and time ani a-half for 
overtime. Mr. Wilson has made certain proposals to the 
companies, and, in urging that these be accepted, he said 
that their great national resources could not be made avail- 
able or mobilised unless the railroads were serviceable 
instrumentalities, backing up any plan for national pre- 
p redness. 

In this column of our issue of June 23rd it was stated 
that officers of the National Union of Railwaymen had 
made charges that a form of victimisation was in operation 
on some railways whereby men who were prominent in 
the Union’s affairs were more readily spared for military 
duties than less energetic members. We added that in 
the presidential address at the annual general meeting of 
the Union on June 19th, it was observed that the Govern- 
ment had appointed a committee which would investigate 
any complaint of unfair treatment. It now appears that 
owing to Mr. Runciman’s illness the intended arrange- 
ments were not completed, but that this has now been 
done. 

SPEAKING at Carlisle on Sunday last, Mr. Thomas, the 
assistant secretary of the National Union of Railwaymen, 
said that there were 20,000 men on the London and North- 
Western, 14,000 on the Midland, and 10,000 on the North- 
Eastern, all receiving under 24s. per week, whilst taking 
the country as a whole there were, exclusive of the bonus, 
223,000 railway men who were getting under 25s. per week. 
On this we would like to say that in October last, when the 
war bonus was increased to 5s., the National Union 
representatives signed an undertaking not to ask for any 
further advance, and the men’s organ, the Railway Review, 
as recently as June last, urged the men to show that they 
were equal to abiding by their bargains. 


THE Commission that is inquiring into the future of 
Canadian railways is to consider the following points :— 
(1) The general problem of transportation in Canada. 
(2) The status of each of the three trans-continental rail- 
way systems, having special reference to the following con- 
siderations : The territories served by each system, and the 
service which it is capable of performing in the general 
scheme of transportation ; physical conditions and capa- 
city ; methods of operation; branch lines, feeders, and 
connections in Canada ; connections in the United States ; 
steamship connections on both oceans; capitalisation, 
fixed charges, and earnings, having regard to present con- 
ditions and probable future developments. (3) The 
reorganisation of any of the railway systems or the acqui- 
sition thereof by the State; and, in the latter case, the 
most effective system of operation. 


A sPECIAL inter-departmental committee has been 
sitting at Petrograd to consider the position of the Russian 
metallurgical industry in relation to the projected new 
programme for the construction of railways in that country. 
According to calculations made on the basis of the required 
new lines there will be wanted about 500,000,000 poods 
(say 8,000,000 tons) of metal for rails, fish-plates, bridge 
girders, &c. The committee considered it would be 
necessary to erect new ironworks, and that, in order to 
ensure a sufficient fuel supply, they should be constructed 
in the neighbourhood of rich coal deposits. New works 
are also considered requisite for the building of rolling- 
stock, and the existing ones are to be enlarged. A diffi- 
culty is being experienced in finding the technical staff to 
take charge of these works, and technical schools are to 
be built and organised without delay. The chief question, 
from the education point of view, is said to be that of 
secondary education. Secondary technical schools must 
be promptly developed and their programmes widened 
8) that students leaving them may be in a position to take 
up engineers’ work. 











NOTES AND MEMORANDA. 





A RECENT report of the Swedish Department of Com- 
merce states that the Swedish State Railways have been 
experimenting with powdered peat as fuel for locomotives, 
and, the railway directors have recommended an appro- 
priation of £70,000 for a factory to produce sufficient 
powdered peat to supply all the locomotives on one of the 
State railway lines. 

Tue Newlands Bill now before the United States Con- 
gress proposes to establish an engineering experiment 
station in each State for the purpose of carrying on re- 
searches, investigations, and experiments looking toward 
the progress of the industries and industrial arts. The 
annual sum of £3000 is to be appropriated for each State 
engineering experiment station. 

AccorpDIne to statistics provided by the U.S. Depart- 
ment af Commerce, the American exports of ammunition 
and firearms since the commencement of the war have 
exceeded in value £91,784,000. To illustrate how the 
Americans have benefited by the existing conditions, the 
figures for the previous three years show that the corres- 
ponding value of exports during that period was £515,800. 


THE new Welland ship canal connecting the lakes Erie 
and Ontario is the greatest engineering work at present 
under: construction in Canada. When completed the 
canal will accommodate vessels up to 800ft. long, and with 
a draught of 25ft. It will be 25 miles long, and will have 
seven locks, each with a lift of 46ft. 6in. The work on the 
canal was commenced in 1913, and the complete work will 
probably take six years, the approximate cost being 
£10,500,000. The new canal will form the third connecting 
link between these two lakes. 


Tue American Society of Automobile Engineers pro- 
poses to substitute the word “‘automotive’’ for “ auto- 
mobile.”” Automobile has become the common name 
for a private motor car especially in the United States, 
while the automotive may be considered descriptive of 
the self-moving principle whether applied to aeronautical 
apparatus, road vehicles,or marine purposes. If we had 
not something very much more important to think about 
at the present time, we should like to see the use of the 
word motor to designate a self-propelled vehicle driven 
by a petrol engine strictly censored. 


A Goop idea of the state of trade in Sheffield can be 
gathered from the figures recently published concerning 
the Sheffield Electricity Works. The number of units sold 
last year shows an increase of 73.5 per cent. over the 
number sold during the previous year, and the revenue in- 
creased from £184,600 to £277,500, but as the whole of the 
increased output represents sales for power and traction 
purposes at low rates, the growth of the revenue was 
obviously not in the same proportion as the growth of the 
number of units sold, the total average price received 
having fallen from 0.97d. to 0.85d. per unit. 


THE French army steel helmets are stamped out of the 
best half-hardened sheet steel, about 1 mm. thick, accord- 
ing to the Bulletin des Armées. Four pieces make up the 
helmet : The cap, the peak, the neck protector, and the 
crest, and they are riveted together and sprayed with a 
gray-blue paint to prevent rust. After drying for some 
hours at 135 tleg. Cent., the helmet is lined and fitted with 
a chin strap. Each helmet requires about 2 Ib. of steel 
and a little aluminium to stiffen thelining. Over 3,500,000 
have already been made, and 50,000 per day are turned 
out, three-quarters of the work being done by women. 


In the United Kingdom the amount of coal raised in 1913 
—the last pre-war year—was 287,000,000 tons, as com- 
pare’ with 230,000,000 in 1903, and 188,000,000 in 1894, 
160,000,000 in 1884, and 126,000,000 in 1874. Having 
regard to the character of the new collieries recently 
established and aout to be established in parts of Great 
Britain, there is every reason to suppose that the next 
decade will show a great increase in coal production. It 
is therefore highly probable that the annual tonnage 
raised in this country will continue to increase until it has 
reached the figure of 350,000,000 or even 400,000,000 tons 
@ year. 

Tue Americans are taking seriously to heart the lesson 
on unpreparedness which this country experienced when 
the war broke out. According to the Jron Age, more than 
30,000 manufacturing concerns in the United States, doing 
a business of over £20,000 a year, are being inventoried by 
the Committee of Industrial Preparedness of the United 
States Naval Consulting Board, to say nothing of smaller 
plants with equipment peculiarly suited to turn out material 
for the fighting line. The committee reports that its plans 
to teach American manufacturers now, in time of peace, 
through annual educational orders, how to turn out war 
munitions and all other military and naval supplies when 
needed, will be incorporated into law. It likewise seems 
probable, it says, that legislation will soon be passed adopt- 
ing the committee’s measure for an industrial reserve, so 
that in time of war the skilled mechanic shall be kept at 
home on the job where his services are most needed to feed 
the firing line. 

Aw address on his experiences and observations in the 
manufacture of war munitions was recently delivered to 
the Engineers’ Society of Western Pennsylvania by Mr. A. 
L. Humphrey, of the Westinghouse Air Brake Company. 
The author said that one of the most urgent needs in the 
recent mobilisation of American industrial talent in the 
service of foreign Governments had been for gauges, jigs, 
machine fixtures, and other special tools. He said that in 
the manufacture of the combination time and percussion 
fuse 170 gauges were required to make a completeset, and 
his firm was using seven sets for an output of 10,000 fuses 
pe~ day of twenty hours, or a total of 1190 gauges. A total 
of 243 separate operations are required to complete the 
details and 32 special fixtures and jigs. On the shrapnel 
shell and details a total of 128 manufacturing operations 
and 51 shop inspections were required. There were 65 
gauges used, five sets being required for an output of 
10,000 shells per day, or a total of 325 gauges. In the 


-manufacture of the cartridge case there were 50 manu- 


facturing operations and 15inspections. Seventeen gauges 
were required for one set, and avproximately five sets 


were in use for an output of 10,000 per day, or a total of 
85 gauges. 





MISCELLANEA. 





WuaTr is claimed to be a noiseless typewriter has been 
introduced in America. The principle of the noiseless 
action is that the printing type character is pressed upon 
the paper instead of struck as with a blow. 


WE have it on the authority of a New York newspaper 
that an American firm has recently constructed for the 
navy of that country the most powerful searchlight in 
the world, ‘‘ the beams of which are visible at more that 
200 miles.” 


Ir is predicted that the supply of petrol will be greatly 
augmented before Christmas next, and it is said that 
commercial users will be probably able to obtain 85 per 
cent. of their requirements. In the meantime the owners 
of steam wagons are placed at a decided advantage 
compared with their rivals who use petrol. 


THE Journal of the Russian-American Chamber of 
Commerce at Moscow states that the Russian Government 
has decided to reconstruct the Duke of Wurttemberg 
waterway system, connecting Archangel with Petrograd, 
so that it will accommodate vessels of large size. An effort 
will be made to complete the work by the first half of the 
navigation season of 1917. 


At Oldham there are some two thousand two-rate 
electricity meters which are each fitted with a clock. 
At a recent meeting of the Electricity Committee it came 
out that these had not been altered to ‘‘ summer time,’’ 
consequently the consumers were paying an hour at the 
higher rate every day, 44d. instead of 2d. The Committee 
said it could not set back so many clocks, and those who 
had a grudge against “‘ summer time ”’ could have a meter 
for the “‘ flat” rate. 


Wir the idea of obtaining first-hand information 
regarding the cost of building steel ships on the Canadian- 
Atlantic coast, the Nova Scotia Steel and Coal Company 
has laid the keel for a ship of 2000 tons capacity. The 
vessel will be 220ft. long, 35ft. beam and 20ft. deep. 
It will be built according to Lloyd’s specifications and will 
be equipped with a 1000 horse-power De Laval steam 
turbine geared to the propellor shaft with two sets of 
gearing. The equipment also includes a rotary air pump 
and a centrifugal circulating pump operated by a single 
engine. According to the Contract Record and Engineering 
Review, Toronto, practically the whole ship, including 
the fittings and equipment, will be supplied by the com- 
pany’s New Glasgow plant. 

THE Chicago sausage factory in which the pigs are put 
into a machine at one end and come out at the other end 
as sausages may be mythical, but it is only another stage 
further than is taken at Denver, where a company owning 
a hog rarich feeds its herd chiefly on the garbage of the 
city. The garbage is collected in the city by means of 
motor trucks, which convey the material in tanks to the 
farm, where it is fed from the tanks to troughs outside the 
styes. What the weil-fed pig refuses to eat is left for 
the leaner kind to clear up. The herd of swine which is 
thus fed numbers 5000. To keep the pigs free from cholera 
they are inoculated with serum, a laboratory being 
attached to the farm where serum and virus are prepared 
under the direction of skilled attendants. 


THERE is a splendid opening at the present time for 
electrically propelled motor vehicles owing to the restricted 
supplies of petrol. The Electrical Review, in an article 
on the subject in the current issue, says that the electric 
vehicle lends itself to maximum efficiency if used with 
discrimination, and there is no doubt, were a properly 
qualified official made responsible for supplying the 
transport requirements of all departments from one 
electric vehicle depét, and suitable interchangeable 
bodies, batteries, &c., provided, that less spare vehicles 
would be required, and more efficient operation would 
result—the municipal electrical undertakings benefiting 
at the same time. It may be argued that the idea is 
equally applicable to any type of self-propelled vehicle, 
but experience shows that any other type would involve 
more spare vehicles and more depét labour, and therefore 
be more expensive in the long run. 


A urmit to the height to which the “sky-scrapers’ 
of New York may be carried is now imposed by a law 
that became operative last month. According te the 
Engineering Record, this ordinance marks # great forward 
step in American city planning. Other American cities 
have had building height restrictions and some even 
have had industrial segregation. The New York ordi- 
nance includes both, and in very detailed form. It 
recognises the’ many factors that necessarily exist in a 
grown city, and imposes the restrictions with due regard 
to these factors. Height limitations vary from the width 
of the street in strictly residential districts to two and a- 
half times the street width in the financial district. Tene- 
ment and apartment houses, in their proper zones, may 
go up to a height of one and one-half times the street 
width, while a rule of twice the street width applies to 
a large part of the more intensively developed commercial 
and industrial sections. 

A NEw type of cargo vessel belonging to an Italian 
shipping firm recently made her maiden voyage to America. 
The name of the ship is the Milazzo, and she is said to be 
the largest purely cargo-carrying vessel in the world, 
having a displacement of 20,400 tons when loaded The 
cargo hold has a flooring of steel plates which slope away 
from or toward the sides of the vessel like the letter W, 
and below this flooring are longitudinal tunnels each of 
which has a double line of rails. On these rails small trucks 
travel and are charged with grain or coal thrcugh small 
gate hoppers from the hold. When loaded the trucks 
are pushed along shafts in which are cable elevators. 
The latter are attached to the trucks which are raised to 
the deck where they dump their contents into chutes 
which discharge from the vessel. The shafts in which 
the elevators work are divided below the deck into two 
branches, which command the two tracks in each tunnel. 
These shafts are surmounted by tubular steel masts which 
are fitted with guides, and with triggers which auto- 
matically upset and discharge the cars as they are elevated 
to the proper level. The masts are provided with plat- 
forms to which the chutes are fixed. 
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Stabilising Ships by Means of Gyroscopes. 


THE announcement made elsewhere in this issue 
that the Navy Department, of the United States 
has ordered the construction of two new submarines 
and a 10,000-ton transport, each to be provided with 
gyroscopic stabilising plant, will no doubt be received 
with considerable interest by naval architects and 
shipbuilders in this country. Here there is, or seems 
to be, a very general feeling that the gyroscope is 
something to be viewed with suspicion, as a box of 
tricks providing apparently endless amusement of a 
congenial nature for the mathematically minded, 
but as too complicated to be of any considerable 
practical service. It is, of course, perfectly well 
known that the gyroscope has from the first been an 
essential element in the mechanism of the “ White- 
head” torpedo, that the gyroscopic compass—as 
witness, for example, its reported employment on 
the German submarine UC 5—seems to be estab- 
lishing its position, and that gyroscopic means for 
automatically controlling the stability of aeroplanes 
is attracting the attention of people other than pure 
theorists. These applications of the gyroscope, 
however successful or promising, do not assist us 
much, it must be confessed, in discussing the gyro- 
scopic stabilising of ships, for the conditions are either 
so dissimilar, or if similar, as in the case of the aero- 
plane, are on such a different scale as to render com- 
parison and deduction and all argument from the 
one case to the other impossible or futile. Direct 
experiment on the stabilising of ships by means of 
gyroscopes will alone satisfy practical naval archi- 
tects and shipbuilders. Neither theory nor success 
in other directions is likely to have the least weight 
with them, and in both these respects we think 
circumstances justify this course. 

Looking into the subject as it presents itself to-day 
we find two main questions awaiting answers. 
Firstly, can ships be satisfactorily stabilised by means 
of gyroscopes? Secondly, if so, what advantages 
do ships so stabilised possess over ships not artificially 
stabilised or stabilised by other means such as anti- 
rolling tanks? As regards the first question, the 
answer seems to be undoubtedly in the affirmative. 
The results of direct experiments can be adduced in 
support of this.. Thus the German ex-torpedo-boat 
See-bar fitted with the Schlick system of gyroscopic 
steadying gear was tested during 1906 and showed 
that an are of rolling, “ out-to-out,” of 30 deg. could, 
when the gyroscope was brought into action, be 
rendered to one of one degree. The MacBrayne steamer 
Lochiel, fitted with the same system, in 1908, had an 
unrestrained roll of 32 deg., which, with the gyroscope 
at work, was brought down to about 3 deg. The 
only other system of gyroscopic stabilising of which 
anything of importance has been heard is the Sperry. 
Two sets of experiments with this system are referred 
to elsewhere in to-day’s issue. In one case purely 
experimental apparatus installed on board the 
United States destroyer Worden, a notoriously bad 
sea boat, reduced the total roll in a heavy sea-way 
to a maximum of 5 deg. More refined apparatus on 
board the Widgeon, an oil-driven pleasure yacht of 
165 tons displacement, quenched an_ unrestricted 
out-to-out roil of 50 deg. and reduced it-to about 
3 deg.. From these figures it clearly appears that 
gyroscopic apparatus can be used very materially 
to reduce the rolling motion of vessels—at least, 
of comparatively small vessels. Our first question, 
however, was qualified by the word “ satisfactorily.” 
The stabilisation would clearly not be satisfactory 
if the stabilising apparatus, however. effective, 
occupied an excessive amount of room within the 
vessel or excessively increased its weight or absorbed 
in its driving an excessive amount of power. Nor 
would it be satisfactory if its action resulted in 
excessive stresses being thrown upon the — hull 
framing, which would thereby threaten to buckle in 
every heavy sea. These points can only be discussed, 
of course, if we know the details of the design and 





construction of the gyroscopic apparatus installed. 
Descending therefore to the details of the only two 
practical systems—the Schlick and the Sperry— 
for which experimental results are available, we 
must notice a difference between the two systems 
which is of prime importance in our discussion of 
whether or no the stabilisation obtained is obtained 
satisfactorily. It is somewhat difficult to express 
this difference in language simple enough for all to 
understand it. Matters, however, may be put some- 
. | thing like this: —The object aimed at in the Schlick 
system is not so much the generation of a rolling 
moment countering the rolling action of the waves 
as the lengthening of the natural period of oscillation 
of the vessel, so that this period shall no longer syn- 
chronise with that of the waves. As the two periods 
become increasingly out of step the waves themselves 
damp out the oscillations of the vessel. This 
effect is obtained by fitting a pendulum inside the 
vessel so as to vibrate in a fore and aft plane. By 
means of a gyroscope this pendulum is caused to 
oscillate when the ship rolls, but in such a way that 
the pendulum lags behind the swing of the boat. 
The turning moment applied to the ship by the waves 
is thus spent, not simply in one but in two directions. 
It has to cause the ship to roll against the natural 
righting moment derived from the wedges of immer- 
sion and emersion, and it has to cause the pendulum 
bob to rise against gravity. It follows, then, that 
whatever portion of the wave energy is spent on the 
pendulum bob is so much deducted from the wave 
energy spent on the rolling of the ship. The ship 
therefore rolls with a reduced velocity, so that in 
time its oscillations get out of step with the period 
of the waves. In the Sperry system, on the other 
hand, the object aimed at is the direct application 
to the hull of the vessel of an artificial moment which 
shall counter the rolling moment of the waves. 
The stabilising gyroscope spins on a vertical axis 
and rotates within a casing provided with trunnions 
which rest in athwartship bearings. When the vessel 
rolls, say, to starboard, the port trunnion exercises a 
direct downward thrust on its bearing, while the star- 
board trunnion exercises an upward thrust on the 
cap of its bearing. This effect is secured simply by 
causing the gyroscope casing to rotate on its trunnions 
so that the top end of the gyroscope axis moves 
towards the bow or stern according as the vessel 
rolls to starboard or port. The rotation of the casing 
is brought about by a reversible electric motor. 
The forward and reverse circuits feeding this motor 
are made and broken by a small delicate control 
gyroscope provided with suitable contacts. The 
differences between the two systems are thus several 
and distinct. Under the Schlick system the force 
checking the rolling of the ship is really that of the 
waves themselves meeting the side of the hull moving 
on to the waves. In other words, the checking force 
is distributed over more or less the entire side of the 
hull. Under the Sperry system the checking force 
is concentrated at two bearings within the hull. 
These circumstances must be remembered in discuss- 
ing the effect which gyroscopic stabilisers have on 
the structure of vessels in which they are installed. 
As regards the room occupied and the weight of the 
apparatus, it may be mentioned that the Schlick 
apparatus in the See-bar, a vessel of 56 tons displace- 
ment, had a weight of about 14 tons, and occupied 
a height of 7ft. and a width of 8ft.3in. As the 
extreme breadth of the vessel was 11ft. 9in., and its 
mean draught 3ft. 6in., it will be seen that the appa- 
ratus added some 2} per cent. to the vessel’s displace- 
ment, and occupied a very considerable proportion 
of her maximum cross-sectional area. The Sperry 
apparatus on board the destroyer Worden admittedly 
took up a great deal of space and weighed more than 
was desirable. But this installation, and to a lesser 
degree that on board the See-bar, was of an experi- 
mental nature, and from neither must rigid opinions 
be formed on this important aspect of the gyroscopic 
stabiliser. It seems to be undoubtedly the case that 
the larger the vessel the less proportionately will be 
the weight of and the space occupied by gyroscopic 
stabilisers. Thus in the projected design of such 
apparatus on the Schlick system fora cross-Channel 
steamer of some 2000 tons displacement the whole 
gear would weigh about 12 tons, or 0.6 per cent., of 
the vessel’s displacement, and would occupy over-all 
dimensions bigger only by a few inches than those of 
the See-bar apparatus. In the case of the Widgeon 
the Sperry apparatus weighs about 1} tons, or some- 
thing like one per cent. of the vessel’s displacement, 
while in the 10,000-ton transport now being built 
the apparatus will, it is believed, weigh not more than 
0.8 per cent. of the displacement. Regarding the 


consumption of power by gyroscopic stabilising 
apparatus we can say very little for the present. 
There is, however, no reason to believe that the con- 
sumption would average a high figure, although it 
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would, at least in the Sperry system, and probably 
to a lesser extent in the Schlick system, fluctuate 
momentarily to values considerably above the 
average. 

It may, then, be taken as definitely established that 
ships can be satisfactorily stabilised by means of 
gyroscopes. The further questions, When is it desir- 
able so to stabilise ships, and what advantages does 
this method possess over other means of securing the 
same ends? are quite apart from this, and should 
receive separate discussion. It may be noted that 
the only other system of artificially increasing the 
stability of ships which, so far as we know, has re- 
ceived extended practical attention, is that of Frahm’s 
anti-rolling tanks. This system has, of course, already 
been considerably adopted both for war and for mer- 
chant vessels. Thus, all German dreadnought 
battleships, and battle-cruisers, for which reliable 
data are available, are so fitted. On the Aquitania, 
Vaterland, and Imperator, to mention but three 
merchant vessels, similar tanks are to be found. 
Clearly, then, opinion is decidedly in favour of artifici- 
ally increasing the stability of vessels, both for war 
and for other purposes. Why it should be so is 
evident, and need scarcely again be discussed. The 
arguments already heard in favour of the anti-rolling 
tank system apply with equal force to the gyroscopic 
system. We need not repeat them here, but will 
rather conclude our present discussion by dwelling 
briefly on the relative merits of the two systems. 
Under this heading we may note the statement which 
has been made that, whereas a pound of water in an 
anti-rolling tank is in its stabilising effect a pound and 
little more, the value of a pound in the weight of a 
gyroscopic installation is multiplied many times. 
This, let us say, is a very misleading statement. In 
the case of the Imperator, the displacement of which 
is 57,000 tons, the weight of water in the anti-rolling 
tanks is 490 tons, or 0.86 per cent. of.the displace- 
ment. There is very little other weight than this 
involved in the device, so that we need not expect a 
great saving in weight, even if we get any, by adopt- 
ing gyroscopes instead of anti-rolling tanks. On the 
other hand, the gyroscopic system absorbs power, 
and represents a considerable additional amount of 
machinery, very delicate in parts, to install and keep 
in order. Against this undoubted disadvantage we 
must put what may be called the flexibility of the 
gyroscopic system. We can by this control the anti- 
rolling forces, whereas, under the tank system, the 
control is limited by the design. To show the 
value of this flexibility, the gyroscopic stabiliser 
can be brought into action or shut off at will, 
whereas the control of the water in anti-rolling tanks 
is dead, except when the vessel is rolling. Thus, in a 
‘calm sea a gyroscopically stabilised vessel can be 
artificially heeled to port or starboard simply by the 
action of her gyroscopes. This possibility is a feature 
of the Sperry system—it is not inherent in the Schlick 
arrangement—and may be at times of considerable 
service. As we record elsewhere, it has already been 
made use of in order to “ wriggle ” a stranded vessel 
off a bank, and is being contemplated in its bearing 
upon the design of ice-breakers. It might also con- 
ceivably be made use of to correct a comparatively 
small accidental list caused, say, by the flooding of a 
wing compartment. This might prove of value in the 
case of warships in action, while in the case of mer- 
chant vessels it might make all the difference between 
being able to launch the boats from both sides of a 
sinking vessel, and a repetition of the Titanic disaster. 
Into the question of how far gyroscopic stabilisers 
affect the steering of ships we cannot enter further 
than to say that in this respect the Schlick system 
seems to be as free from exerting an effect as are anti- 
rolling tanks. As regards the Sperry system, we 
believe there is an effect, but it is probably small 
enough to be insignificant. 


Activated Sludge Sewage Treatment in America. 


WitH energy characteristic of their nation the 
sanitary engineers of the United States are investi- 
gating the activated sludge method of sewage treat- 
ment. In some instances some really large plants 
to be operated on this system are being installed, 
and in many directions experiments of a more or less 
extended scale are being carried out. One of the 
very first to investigate the matter was Mr. T. Chalkley 
Hatton, the chief engineer of the Sewage Commission 
of Milwaukee, Wis., and we gave some account of the 
large amount of work this gentleman had already 
carried out in our issue of January 2Ist last. It will 
be remembered that so convinced was he that the 
system was not only capable of satisfactorily treating 
, the sewage of his city, but that it was actually the 
cheapest method of treatment which could be em- 
ployed that he decided to install a disposal plant 
costing £13,000. Since then information has reached 





this country of the results achieved by other sanitary 
engineers in the United States, and it will be of interest 
to examine some of the difficulties they have en- 
countered. Following what we believe to have been 
the lead of Mr. Hatton, nearly all these engineers 
have employed for the diffusion of the air required 
for the aeration of the sewage liquid plates of porous 
material, arranged so as to form the floors or parts of 
the floors of the tank. The material used for the 
purpose by Mr. Hatton was what is known as “ Fil- 
tros”” Plate, which is manufactured by the General 
Filtration Company of Rochester, N.Y. This plate 
is made up of a mixture of quartz sand moulded with 
some binding material and fired in a furnace, the result 
being the formation of a plate which possesses 
practically even porosity over its whole surface. 
The porosity as measured by voids is said to amount 
to some 334 per cent. The size of plate used by 
Mr. Hatton was lft. square by l}in. thick. Such 
plates should, if well made, undoubtedly give a very 
even distribution of the air and produce exceedingly 
fine bubbles. The pressure employed by Mr. Hatton 
was 5 lb. per square inch, with a maximum head of 
13ft. of liquor above the tops of the plates. It had 
been foreseen that difficulty might in time arise 
through dust, carried over by the air, clogging the 
pores of the plates, and, accordingly, Mr. Hatton 
provided a filter by means of which the dust particles 
were efficiently removed before the air was allowed 
to reach the underside of the plates. Apparently 
the precautions taken were successful, for though 
there has been occasional trouble by reason of the 
clogging of the tops of the plates owing to heavy 
sludge temporarily settling on them and not being 
lifted through the body of the liquor, there has been 
no clogging on the plates themselves. 


This experience has not been shared by other 
engineers. Some of these, at first, tried carborundum 
discs described as being of “120 grit,” though in 
most cases other forms of porous plate have been 
in the end employed. Notwithstanding careful 
washing of the air it has been found in some cases 
that the pores of the plates have become blocked 
with an oily sludge. At Baltimore, to take an ex- 
ample, this trouble has been experienced. There 
the air is compressed by a compressor having an 
eccentric rotary piston that requires a great deal 
of lubrication. It is supposed that the oily deposit 
in the blocks is caused by oil vapour carried over from 
this compressor by the air. This deposit rendered 
carborundum discs almost impervious to air, and 
though the increase in resistance in the case of the 
more porous Filtros discs was not so great, it was still 
most noticeable. The same trouble, which has also 
been met with by other engineers, was not, as we 
have seen, experienced by Mr. Hatton, the reason 
being that whereas in the cases where difficulty arose 
compressors requiring lubrication were employed, 
he used a blower, in which internal oiling was not 
necessary. It might be assumed, therefore, that this 
particular defect might be surmounted by using 
suitable machinery; but apparently such an assump- 
tion would be wrong. Our contemporary, Engineering 
News, has been at pains to interrogate numerous 
sewage works managers as to their experiences, and 
it elicited from Mr. George T. Hammond, the engineer 
in charge of the sewage experimental plant at Brook- 
lyn, the fact that though porous material when clear 
and new passes air with high efficiency, this efficiency, 
in spite of every care, does not, in his experience, 
seem always to be maintained. “From whatever 
reason,” says Mr. Hammond, “ some of the porous 
plates come to pass air less freely than others.” 
Examination of a number of tanks supplied by air 
passing through porous plates convinced him that 
there was in every instance a material variation in 
the diffusion of the air in different portions of the 
same tank. In some parts there was evidently a 
local streaming out of the air, while in other parts 
of the tank there were portions which remained 
quiescent or nearly so. Curiously enough, however, 
even though the air was not passing through some 
of the plates, at all events in any quantity, the 
actual volume metered on its way to the tank did 
not vary materially, so that a great deal more than 
the normal amount was passing through the un- 
clogged plates. This unevenness of flow resulted, 
as might be anticipated, in a lengthening of the period 
required for aeration, and necessitated, incidentally, 
a rise in pressure. In discussing the cause of the 
clogging Mr. Hammond remarks that even if all dust 
and other foreign matters be excluded from the air 
by means of filters, various kinds of bacterial and other 
minute forms of life may cause obstructing growths, 
and he further suggests that clogging may be caused 
by the deposit of mineral matters from the sewage 
on the top surface of the plates. It is easy to under- 
stand that repeated deposits of fine mineral matter 
might, in time, so fill up the pores of the plates as to 





make the latter impervious to air, the minute growths, 
both animal and vegetable, assisting in holding them 
in position. It is only fair to explain, however, 
that there have been cases where these porous plates 
have been used and no trouble at all experienced, 
though, on the other hand, porous plates have in one 
case, at any rate, been replaced by perforated pipes. 

There is no doubt that if only well made porous 
plates could be kept in their original condition, they 
would afford an excellent and practically ideal means 
of diffusing air for sewage treatment. An even 
distribution of air might then be counted on through- 
out the whole body of liquor, and, moreover, the 
bubbles of air would be small, and it is claimed by 
some of the American sanitary engineers that the 
finer the bubbles the greater their efficiency. In 
view, however, of the fact that under the best cireum- 
stances great care has to be taken to prevent clogging, 
it is doubtful whether, even granting that better 
results as regards purification of the sewage can be 
obtained by means of porous plates than in any other 
way, it will be found in the long run most economical 
to use them. It stands to reason that, be the clog- 
ging ever so slight, the pressure in order to pass a 
given quantity of air through a plate must be in- 
creased, and increased pressure means a greater 
expenditure of money, so that the treatment will 
cost more. Unevenness of clogging, too, as has been 
shown above, involves the necessity of prolonging 
the treatment, which again would add to the cost. 
It is open to question, therefore, whether, in the end, 
the use of porous plates for this purpose will be adhered 
to. It is not as though their only defect were that of 
clogging, for to it must certainly be added their 
liability to fracture. Moreover, it does not appear 
that, in practice, any appreciable advantage in the 
direction of improved effluents has been reaped by 
their employment. Indeed, Mr. Hatton himself, 
who has probably had as much experience with the 
activated sludge system of treatment as has any 
American engineer—if, indeed, he has not had more— 
has admitted that there appears to be very little 
difference in the character of the effluent obtained by 
the same volume of air whether it be applied through 
open jets or through porous plates. There seems 
to be really no reason why a properly designed system 
of pipes with holes of a reasonable size spaced fairly 
close together should not in practice produce results 
every bit as satisfactory as those obtained with porous 
plates when working at their best efficiency. Pipes 
would certainly give a great deal less trouble, and any 
tendency to clogging might be overcome by increased 
air pressure for short periods. Then, too, pipes would 
make a more mechanical job and would be more 
readily repaired if arf¥thing went wrong. The chief 
and, as far as we understand the matter, the only 
reason for using porous plates, namely, that the 
smaller bubbles they produce act more effectively 
on the sewage, would appear to be disposed of by 
Mr. Hatton’s admission. In fact, we entirely agree 
with Mr. Hammond when he asks, “ Why employ 
the porous material, to obtain the most efficient size 
of bubble, in order to save a small percentage of air 
if, as a result of the attempt, clogging or uneven 
distribution may occur and waste far more than could 
be saved by this means ? ” 








THE PAST AND FUTURE OF INDUSTRIAL 
CHEMISTRY. 


No. Ei1° 


Wirnovut adhering too slavishly to the general 
scheme set out in the two preceding articles, one may 
well inquire how far the future of industrial chemistry 
is linked with that of engineering. Were we gifted 
with the powers of Mr. Dooley, we should say ‘‘ The 
answer is decidedly yes;’’ but regarding the matter 
in a more serious light we may properly explain. 

Never was there a time when the chemist and 
engineer were so inter-dependent, and therefore so 
closely linked. Never did their knowledge so tho- 
roughly overlap and coalesce. Never did the two 
sets of professional men understand each other so well. 
It has been our province for many years past to bring 
this understanding about, and although at the begin- 
ning the want of mutual appreciation was only too 
apparent, yet it may fairly be claimed that there is a 
better union now than at any earlier date. The war 
has much to do with this. In the fu ion of ¢ asses 
of the community whose interests are one, and as 
indivisible not as a well shut joint, but as two pieces 
of steel melted in. the same furnace and te med 
together, the minor but most excellent fusion of the 
brains and knowledge of the advisory and technical 
community has naturally occurred. It is not only 
in matters of munitions pure and simple that this 
has occurred; it is also in the industries on which 
the manufacture of munitions ultimately depend, 
and in those industries which have appropriately 
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been dubbed “key” industries, which term, we 
venture to think, has come to stay. 

Our readers are well acquainted with the admirable 
outcome f the co-oper tion of the chemist and the 
manufacturer in the preparation of glass fo scientific 
use, optical and chemical, and we need not recapitu- 
late what is fresh in the minds of all who believe that 
by suc’. co-operation many trades long neglected 
by us here are in process of being suitably annexed ; 
but it may be of interest to say that steps are being 
taken to utilise the knowledge of the chemist and the 
engineer jointly in the manufacture of large iron 
vessels lined with some resistant material such as 
enamel or lead. It was lately said by a famous 
chemical engineer that in one of these, which was 
supposed to be enamelled, it was a moot point whether 
in course of a year or two any enamel remained, but 
the process has been conducted with success never- 
theless. There seems to be a lack of collaboration 
there, arising, no doubt, from the fact that on the whole 
it seemed better to enamel the vessel without much 
consideration as to whether it was necessary or 
whether it would stay on. In like manner, within 
our personal knowledge, occurred a case of an iron 
vessel lined with lead, which lining proved not 
merely useless but dangerous, as portions came away 
and choked a valve. These are fair instances of the 
need of mutual knowledge. In the first the chemist 
could searcely be required to design a huge iron vessel 
carrying heavy and varying pressures ; but if he had 
been told what it was to do he would either have made 
a better enamel or omitted it. The boot is on the 
other leg in the second case. The man who put in 
that lead lining ought to have known that it was a 
costly superfluity and source of loss. Collaboration. 
Collaboration and again collaboration! i a sound 
motto, and to secure it there must be that trust one 
of another which is the hall-mark of the liberai pro- 
fessions. Hence it comes that that anomalous 
person who is half chemist, half engineer, and wholly 
out for his own immediate profit, who will sell you 
his wares whether they are suitable for the purpose 
or not—we have heard something of this kind in 
strictly professional circles, too—-should go. Toextirpate 
him is not quite easy, but as long as the general mass 
of people prefer impartial advice to the interested 
statements of somebody with something to sell, 
so long will the consulting chemist and the consulting 
engineer become firmer allies with a fuller under- 
standing. 

It has been convenient to take that case first, but 
it holds in all essential respects in a large works of 
any kind. Increasingly the works engineer and the 
works chemist come together, and the pity of it is 
that neither is given power enough. Is it to be 
supposed that a man who has gone through a scientific 
training which has taught him whatever walk in life 
he may afterwards have chosen, that facts are facts 
and cannot be dodged, and that men are facts 
leaning to the psychical side—not mental neces- 
sarily—is a person ill suited for the control of practical 
affairs ? What can one think of such thesis ? And 
yet it is at the root of most of our blunders in chemical 
and engineering technology. The curious belief 
in that curious abstraction the ‘‘ business man,” 
when examined, comes down to this: That a certain 
person has “made” money; that he must have 
brains to ‘‘make”’ money; therefore that he is a 
good “‘ business man.’ Without being too Socratic 
one may ask what is “‘ business’? ? What is it to 
““make’’ money? but as Socrates was deser- 
vedly poisoned as a bore of the first water it is better 
to try to get at the kernel of the matter. The 
“business man’s ’’ business is to buy and sell, caring 
little whether what he sells or buys is good or bad 
provided it gives him a profit ; he has a shrewd idea 
of insurance, that is to say that he will never sell 
too many people at once things so bad that his trade 
will desert him, but he will cut it as fine as he can. 
Now this is all wrong, and can be righted by the 
importation of the technologist—call him chemist, 
eng neer, or what you please—a man trained in the 
strict school of honesty which Dame Nature keeps, 
into that position of command which is his due. 
There are signs that this is coming about, but the 
process is too slow. We must get ready now. We 
have said before in previous articles, and insist again, 
that the German example must be copied and im- 








proved. We want technologists on top. 
LITERATURE. 
SHORT NOTICES. 
Lathe Design, Construction, and Operation. By Oscar 
E. Perrigo. London: Crosby Lockwood and Son. New 
York: The Norman W. Henley Publishing Company. 


Price 12s. 6d. net.—The literature of machine tool design 
suffers from dispersion. It is a fact that the works in 
our possession on this subject are fewer than those on 
most of the other broad divisions of engineering. For 
this reason we would welcome Mr. Perrigo’s book were it 
not for one fact : we already possess the volume, or some- 
thing very like it. There is no prominent indication on 
the book now before us that it is a second edition. Never- 
theless, it is nearly identical with a volume by the same 
author published in 1907 and entitled ‘‘ Modern American 
Lathe Practice.” Indeed, the first 416 pages of the two 


works are, so far as we can discover, identical word for 
word and illustration for illustration. 


The new edition 


contains an additional chapter running to 44 pages and 
dealing with the practical operation of lathes. As for 
the merits of the work, we will only say that it is American 
—exclusively and in places even aggressively American. 
We resent many of the statements made in the ill-written 
intgoductory chapter, and can only regret that it has been 
seen fit to change the title of the book from that which it 
bore in 1907 and which alone it justifies. 





Elements of Mineralogy. By Frank Rutley, revised 
by H. H. Read. London: Thomas Murby and Co., 6, 
Bouverie-street, E.C.—The last edition of this valuable 
little handbook which appeared in the author’s lifetime 
was the thirteenth. Since 1902 six more editions have 
been called for. This, the latest, is thus the nineteenth. 
It differs considerably from its forerunners, for it has been 
extensively revised and added to by Mr. H. H. Read, 
formerly of the Imperial College of Science and Technology. 
The revision has been performed judiciously, as was 
eminently desirable in a book the past history of which 
indicates such a large degree of popularity. It has con- 
sisted of embodying the many appendices which had 
become attached to previous editions in the text and 
re-writing and adding where modern developments in the 
science of economic mineralogy required such a course. 
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Fig. 1 


Under the latter heading the chapter on crystallography 
has been re-written, while a fresh one on the optical pro- 
perties of minerals has been added. Other improvements 
are to be found in the second part of the book, which as 
before is devoted to a description of mineral species. The 
work in its new form should be even more valuable than 
formerly to students and prospectors. 





Pioneer Railway Engineering. By Herbert Chatley, 
D.Se. London: The Technical Publishing Company, 
Limited. Price 4s. net.—This little book covers the 
elements of railway engineering in a simple but practical 
manner. It was written, we gather, primarily for Chinese 
students, but its usefulness to those of other countries 
does not seem in the least to have been impaired by this 
fact. Bridge work is excluded from the treatment, as 
is perhaps wise, for in a volume of this size and nature 
little likely to be of real value could be said regarding 
this specialised branch of the railway engineer’s work. 
The subjects treated of are three in number, namely, 
earthwork, permanent way, and rolling stock. Although 
the discussion is nowhere at all full, it will no doubt 
be found adequate for an introduction to the broad outlines 
of railway engineering. The book should be of consider- 
able value at the present time to those engaged on the 
construction, working, and upkeep of military railways. 








HOLIDAYS FOR MUNITION WORKERS. 


THE committee appointed by the Minister of Munitions, 
with Mr. Arthur Henderson as chairman, to consider the 
practicability of giving munition workers holidays in 
relays has reported that this arrangement cannot be 
resorted to without endangering the output of munitions. 
Instead the committee has recommended a general rest for 
a ‘‘ week end,”’ and the Minister of Munitions has decided 
that this period shall be from Thursday, September 28th, 
to Sunday, October Ist, during which time the overhauling 
and repairs to machinery can be carried out. The com-. 
mittee found that the relay system of holidays was open to 
objections, for in whatever form they were arranged they 
would seriously interrupt the sequence of work, owing to 
the lack of qualified substitutes ; that they would interfere 
with, if not render practically impossible, repairs and 
adjustments to plant and machinery ; and that they would 
assist in the continuance of the holiday spirit, and lead to 
an amount of travelling which would cause congestion on 
the railways, and affect the transport of troops and muni- 
tions. Those engaged in the manufacture of steel are not 
included in the above arrangement. Instead it is recom- 
mended that the rest period be taken when the furnaces 
are closed for repairs. ‘ 

It must be admitted that the period of relaxation is 
extremely brief, when the long hours which have been 
worked under great pressure are taken into consideration, 
but our workers may rest assured that the committee has 
very good and substantial reasons for its recommendations, 
which have only been arrived at after an exhaustive 
inquiry. We are confident that the workers will be quite 
willing to show that same spirit of self-sacrifice which has 
characterised the behaviour of the fighting forces, and will 
thereby earn for themselves the heartfelt thanks of the 
nation, 
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MEASURING COAL FOR LOCOMOTIVES. 





Tue delivery of coal to locomotives and the keeping 
of reliable records of the amounts delivered, are usually 
troublesome problems in the mechanical departments of 
The use of scale hoppers, the feed of coal to 
which—from the storage bin—is automatically cut off 
when a prescribed weight has been charged into the 
hopper, has been introduced in a number of large coaling 
stations. But weighing scales necessitate rather delicate 
mechanism, and require frequent attention to maintain 
reasonable accuracy. Another method consi ts in 
measuring the coal. by volume. The mechanism required 
is of more rugged character, and tests show that the 
volume measurement gives a very close approximation 
to the actual weight. The cost also may be very much 
less than that of scale apparatus. In an apparatus of the 
volume-measurement class used on the Nashville, Chat- 
tanooga and St. Louis Railway, U.S.A., the measuring 
hopper is placed on the outlet of the elevated storage bin 
or bunker, and discharges into the pivoted spout which 
feeds coal to the tender. It is of heavy steel plate con- 
struction, and has a capacity of 40 cubic feet, equivalent 
to one ton. The two ends are fitted with steel gates which 











DEVICE FOR MEASURING COAL BY VOLUME 


are operated from a train of gears having a rotary motion 
in one direction with no reverse. As the driven shaft 
revolves, the mechanism opens the upper or inlet gate, 
and closes it against the flow of coal when the hopper is 
filled. As the shaft continues to revolve, the lower gate 
is opened, allowing the coal to flow down the spout into 
the tender. This gate is then closed, and the inlet gate 
again opened. The shaft makes four revolutions per 
minute, and delivers the coal at the rate of 4 tons per 
minute. It can be started and stopped as desired, but 
not with either gate partly open, so that the hopper is 
always either full or empty. 

The mechanism is driven usually by an electric motor 
of ? horse-power. The locomotive being in position, the 
fireman lowers the hinged spout by means of an endless 
chain and gear, and then pushes a lever or button to start 
the motor. A counter, operated from the main shaft, is 
so placed that its figures are easily seen from the engine. 
Before taking coal the fireman notes on his coal ticket the 
number of his engine and the number shown by the 
counter—say, 500, for instance. After taking coal he 
enters the number then shown by the. counter—say, 505. 
This indicates that he has taken 5tons. If the next man’s 
ticket shows 505 and 512 it will indicate that he has taken 
7 tons. As each ticket must show the number left on the 
counter by the preceding engine, the series must be con- 
secutive, so that any attempt to show less than the amcunt 
taken will be apparent when the tickets are being handled 
in the office of the locomotive superintendent or the 
auditor. ‘ 

Fig. 1 shows the apparatus with the spout raised and 
the inlet gate A open. When the motor is started the 
cam B will revolve and engage the roller on the arm C, 
shifting this arm to the left and closing the gate A, as in 
Fig. 2. Further revolution of the mechanism opens the 
discharge gate D by the arm KE, and then closes it. When 
the end of the cam segment releases the arm C the inlet 
gate is again opened to admit a charge of one ton of coal. 
This coal-measuring device is manufactured by Roberts 
and Schaefer, engineers, of Chicago. 

Another device for the same purpose has a measuring 
hopper which consists of a horizontal semi-cylindrical 
chamber, having two openings across the width of its 
circumference. Normally one opening registers with an 
opening in the face of the coal bin, and the other is closed 
by a sliding gate. The hopper is then full of coal. To 
discharge the measured quantity the hopper is revolved 
through an are of 45 deg. This brings its second opening 
below the gate, so that the coal flows out into the spout 
to the tender. At the same time the closed portion of the 
circumference shuts the opening in the main bin. 








’ 

Ow1ne to the retirement of Colonel P. G. von Donop, 
under the age limit regulation, from the position of Chief 
Inspecting Officer of Railways, Colonel J. W. Pringle, 
who was lent to the War-office when war broke out, 
has returned to the Board of Trade and been promoted 
to the position vacated by Colonel von Donop. The latter 
went to the Board of Trade from the Royal Engineers in 
July, 1899, and, on the retirement of Sir Arthur Yorke, 
was made Chief Inspecting Officer of Railways in July, 
1913. 
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THE GYROSCOPIC STABILISER ON THE YACHT WIDGEON 














THE GYROSCOPE AND ITS CASING 


THE SPERRY “ACTIVE” GYROSCOPE FOR 
STABILISING SHIPS. 


At the naval manceuvres last autumn it was proved 
that the submarines in the United States service were 
unfit for off-shore work, except under very favourable 
weather conditions. The boats were found to be unin- 
habitable, or at least distressingly trying to their personnel 
whenever the sea was at all rough, and as a result a large 
percentage of the men were incapacitated by sea-sickness. 
To remedy this state of affairs the Navy Department has 
determined to install gyro-stanilisers aboard these vessels, 
and Sperry equipments for two of them have recently been 
contractea for. More than this, and looking to the future 
stabilising of battleships in the same way, the Department 
has ordered a larger gyro equipment for a transport of 
10.000 tons now being built. Mr. Sperry states that he 
will keep the total weight of the transport stabiliser well 
inside one per cent. of the ship’s displacement, and con- 
fidently predicts that his complete apparatus will not 

















Fig. 1—U.S. DESTROYER WORDEN HEELED BY GYROS 


exceed 0.8 per cent. As these naval transports are de- 
signed for the carriage of expeditionary forces, it is evident 
that much is to be gained by getting the men to their 
destination unimpaired by sea-sickness. This is quite 
apart from what steadiness may mean in the way of an 
improved gun platform in the case of battleships. 

The introduction of these stabilisers into practical use 
goes back four years, when Mr. Sperry’s first experimental 
equipment was placed on board the U.S.S. Worden— 
see Fig. 1—a destroyer of 605 tons, and a notoriously bad 
sea boat. By means of water ballast tanks temporarily 
installed, tt was possible to increase this boat’s displace- 
ment up to 1000 tons. This amplified the range of the 
experiments. The apparatus placed aboard the Worden 
wa; of a temporary nature, and was intended solely for the 
purpose of obtaining exact data as to the powers of the 
*‘active’’ gyro to prevent the rolling of ships. Many 
tests were made, much valuable information was obtained, 


and there was no doubt about the two stabilising gyros | 


employed being able to steady the craft. Indeed, so 
effectively did they quench her swing that in a heavy sea- 
way her total roll was held down to a maximum of 5 deg. 
The experimental installation consisted fundamentally 
of two “ active’’ gyros, housed in light metal structures, 
placed amidships, and well out on each beam. These 
gyros—see Fig. 2—were precessed by means of a steam 

















steering engine adapted temporarily for the service. The 
steering engine in turn was controlled by two small gyros 
which, by means of suitable contacts, caused a small elec- 
tric motor, operating the throttle valve of the engine, to 
be energised. The weight of the installation was, of 
course, unduly heavy, but this was the natural conse- 
quence of its_experimental character, and certain make- 


Fig. 2-ONE OF THE WORDEN’S GYROSCOPES 


shifts that had to be resorted to. Further, the stabilising 
plant took up much room on the narrow deck. These 
facts gave rise to some hasty criticisms. It was never 
intended, however, that a perfected plant should have 
such drawbacks, or be situated upon the open deck of a 
fighting craft. 

Since Mr. Sperry made his original installation ahoard 
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the Widgeon, was concerned The Widgeon—see Fig. 3— 
is a vessel of 165 tons displacement driven by an internal 
combustion engine. She was designed for pleasure trips 
on the Great Lakes, but turned out to be a very free roller. 
Indeed, she is said to have done something like 70 deg. at 
The Widgeon has a metacentric height of 1.75ft., 


times. 
She is 


a period of roll, over and back, of 4.75 seconds. 
. 














Fig. 4—GYROSCOPE ROTOR 


120ft. long on the water-line, and has a beam at the water- 
line of a trifle over 18ft. 

The owner asked Mr. Sperry to see what he could do 
towards stabilising the Widgeon, and after some study it 
was decided to put the gyro on deck just abaft the funnel. 
Mr. Sperry determined upon a gyro having @ moment of 
inertia of 2700 lb. per square foot, running at 2750 revo- 














. 
Fig. 3—-THE STABILISED OIL-DRIVEN YACHT WIDGEON 


the Worden, he and Rear-Admiral David W. Taylor, now 
Chief Constructor of the United States Navy, have carried 
out extensive tests at the Experimental Model Basin at 
the Washington Navy Yard. The recent action of the 
Navy Department in ordering the three stabilising plants 
referred to above from Mr. Sperry was undoubtedly very 
much influenced by performances in which a small yacht, 


lutions per minute, and weighing, rotor, shaft, and arma- 
ture, 2150lb. The entire weight of the equipment is in 
the neighbourhood of 1 per cent. of the yacht’s displace- 
ment. Energy for the gyro motor is supplied by a small 
petrol electric set. The rotor wheel—see Fig. 4—is 3ft. in 
diameter, and has a 10in. face. The little motor used 
repeatedly spun the gyro up to 3500 revolutions. The 











Ava. 25, 1916 


THE ENGINEER 


173 








main bearings at the ends of the rotor shaft are of the 
annular ball type. Lubrication is effected by means of a 
small slowly rotating oil pump. ‘The oil is circulated 
upwardly through coolers and a strainer, and then passes 
back over the top of the bearings. When the gyro was 




















Fig. 5—-CONTROL GYROSCOPE 


| during which a strong wind had been blowing. There was | 


worked at full load in heavy weather only a slight difference | 
in temperature was noticeable between the outgoing and | 
the incoming oil. 

It has been remarked by Mr. Sperry that “‘ while the 
radial load on the bearings varied between practically zero | 
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|a total of 50 deg. in swinging from side to side. 


gyro housing. By this arrangement the gyro is precessed 


upon its main supporting gudgeons at the side of its frame, | 


and it is at these points that the gyro grips the ship, as it 
were, in its effort to control the roll. At the top of page 
172 is shown a general view of the assembled stabilising 
gyroscope, and in Fig. 6 we give its details and construction. 

So sensitive is the apparatus that one person moving 
from side to side is reported to call it into service, and this 
substantially without any lag. 
swing of the stabiliser, Mr. Sperry has had recourse, as 
shown on page 172, to asolenoid-control brake. This brake 
is effective when the precession motor is “‘ off,’ ana itself 
is out of service when the motor is precessing the stabiliser. 
In the case of the Widgeon the rotor is normally horizontal 
and its axis vertical. Aboard the Worden, however, the 
rotors spin in the vertical plane. In the earlier installation 
the corrective force was obtained by swinging the stabil- 
isers from port to starboard; aboard the Widgeon the 
same effect is obtained by tilting the rotor shaft in a ver- 
tical fore-and-aft plane. With each tilt very heavy gyro- 
scopic moments are developed, and delivered to the yacht 


‘simultaneously with, and in opposition to, the force 


exerted by each wave. The yacht is actually given an 


| incipient roll in the opposite direction, and when this 


occurs the contact of the small controlling gyro, which 
initiated the movement, is again broken. Then the pre- 
cession motor stops, the brake is applied, and the genera- 
tion of heavy opposing gyro moments in that particular 
direction is brought to an end. The gyroscope itself is 
thus free, and stands ready to neutralise and to quench the 
next wave force, which usually arrives from the opposite 


| side of the ship. After the Widgeon had been fitted with 
| her stabiliser she was sent out upon a run on Lake Erie 


from Toledo to Cleveland, a distance of about a hundred 
miles. The time chosen was toward evening on a day 


a heavy sea running when the yacht got out of harbour. 
When the gyroscope was off duty the Widgeon rolled up to 
This 


| movement—see Fig. 7—was measured by a gyroscopic 
roll recorder. 


When the stabiliser was brought into play 
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Fig. 6—THE WIDGEON’S STABILISING GYROSCOPE 
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In order to check the | 


| able in any of the state rooms below the gyro housing. 
The installation aboard the Widgeon is arranged both to 
| stabilise and to roll the boat, a little reversing switch 
serving to call into play either function. The power to 
give the boat a rocking movement has proved very useful. 
In the shallow waters of Toledo Inlet the Widgeon 
grounded more than once, but by keeping her engine 
driving ahead and rolling her simultaneously by means of 
the gyro it has been possible to wriggle her out into deep 
water. This side issue, it is interesting to note, has in- 
spired Mr. Sperry to plan icebreakers, and an equipment 
for one of the big car ferry steamers on the Great Lakes 
has been designed. The rocking motion in conjunction 
with the effort forward is believed to be the ideal way of 
utilising a vessel’s mass and energy to batter her way 
through fields of this sort with the least harm to herself. 
In Fig. 8 the rotor of the Widgeon is shown contrasted 
with the rotor for the 10,000-ton transport referred to 
above. 











THE WATER SUPPLY OF THE RAND. 





THE report of the chief engineer of the Rand Water 
Board—Mr. Ingham,.. M. Inst. C.E.—for the year 
ended March 31st last gives a very good idea of the work 
which has been carried out in this district in connection 
with the supply of water to the mines, municipalities, 
railways, and other consumers. The area’ within the 

| limits of supply is 1675 square miles, and includes the 
municipalities of Benoni, Boksburg, Germiston, Johannes- 
burg, Krugersdorp, Roodepoort-Maraisburg and Springs. 
The estimated population is 489,311, made up of 196,422 
Europeans and 292,889 coloured persons. The quantity 
of water raised from the Board’s permanent and temporary 
sources during the year was 3,564,345,450 gallons, or 67 
million gallons more than in the previous year, the increase 
in population during the same period being 15,016. The 
details of the volumes of water raised from the Board’s 
permanent and temporary sources are as follows :—Zwart- 
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AS . ASSEMBLED 


and about 6 tons, the power varied only slightly, one | the roll was quenched, so that it did not exceed an average ; kopjes, 1,457,000,000 gallons, or 40.8 per cent.; Zuur- 


observation showing a change of but from 35 to 40 ampéres 
between these two extremes. 
power consumption was due only in a small degree to the 
bearings whether they were loaded or not. Windage was 
mainly responsible, and this factor is constant for constant 
speed. A small auxiliary gyro—see Fig. 5—and a system 
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Fig. 7—RECORD OF ROLLING MOTION 


of control substantially like that on the Worden, was 
utilised to detect the incipient roll of the yacht. As soon 
as the craft heels very slightly one way or the other electric 
contacts are closed. These contacts are called upon to 
handle about a fourth of the current feeding an ordinary 
incandescent lamp, and serve to operate a relay switch 
which controls a small reversing motor—see page 172— 
geared to the precessing ring on the outer casing of the 


| had done previously when sailing in calm waters. 


maximum of 3 deg. The boat is reported to have steered 

















Fig. S—-ROTORS OF WIDGEON AND 10,000-TON TRANSPORT 


Her 
decks, while the stabiliser was in action, remained dry. 
Contrary to expectations, no noise whatever was notice- 


bekom, 1,712,000,000 gallons, or 48.03 per cent.: from 


It was plain from this that much more steadily than, and made as good time as, she local and town supplies, 51,000,000 gallons, or 1.44 per 


cent.; from the Springs district, 302,000,000 gallons, or 
8.49 per cent., and from Roodeport 41,000,000 gallons, 
or 1.16 per cent. Twenty-one chemical analyses were 
made and 265 bacteriological examinations of the water 
carried out during the year, and the results showed that 
the quality was consistently good. 

The report states that the very satisiactory rainfall 
which was experienced over the whole of the Witwaters- 
rand area during the summer season of 1914-15 produced 
the two-fold effect of replenishing the Board’s underground 
sources of supply, especially those in the Zwartkopjes 
district, and of filling to their total capacity the surface 
storage works of the wining companies. Throughout the 
whole of the last winter season the water supply on the 
Rand was in a far more secure position than during the 
corresponding periods of the previous four years, and the 
Board had therefore no difficulty in meeting the domestic 
and health and other water requirements of all its con- 
sumers. The rainfall for the summer season of 1915-16, 
although not so heavy as during the corresponding period 
of 1914-15, was nevertheless quite satisfactory, and was 
3.66in. above the average annual fall since 1889. At 
March 31st last the mine dams were almost full, and the 
supply available at that date from the Board’s permanent 
and temporary sources was approximately 11.5 million 
gallons a day, as against a demand of about 10 million 
gallons. It should be noticed, however, that the yield 
of the Zwartkopjes sources d from 5.73 million 
gallons daily in December, 1915, to 3.77 million gallons 

_at the end of March last, and that the Board’s temporary 
mine sources at Springs also showed a gradual diminution 
during the year. 

It may be recalled that in September, 1913, the Board 
decided to present a Bill to the Union Parliament for the 
right to impound in the Vaal River a quantity of water 
sufficient to supply 20 million gallons per day. The 
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estimated cost of the undertaking was £1,250,000, of which 
£1,146,707 was for engineering works. A revised scheme 
for pumping five million gallons per day to the Rand and 
impounding a sufficient quantity to allow for taking 
20 million gallons per day from the reservoir will cost 
£770,843, including £13,000 for pipes. Although the 
Board has only decided to erect pumping and filtration 
plant and a pipe line with a capacity of five million gallons 
per day, it was considered desirable to erect the barrage 
up to its full height—25ft. lin.—at once, as the reduction 
of expenditure by erecting a smaller barrage would only 
amount to about £20,000. A few of the principal parti- 
culars in connection with the revised scheme for pumping 
— million gallons per day to the Rand are given here- 
with :— 


Site of barrage .. 


Bridge. 

Number of gates Thirty-six. 
Width of gates .. 30ft. H 
Depth of gates ..  .. eer | 
Depth ofreservoir .. .. .. .. 25ft. lin. 
Additional depth allowed for riparian 

SEES RESO | 
Storage allowed for riparian owners 1800 million gallons = 288 


million cubic feet. 
13,633 million gallons 

2181.28 million cubic feet. 
11,833 million gallons 

1893.28 million cubic feet. 


Contents of reservoir when full 


Board's portion of storage 


Evaporation from reservoir after 
iowing for rainfall and reduced 
area of reservoir during portion of 
the year... .. .. .. «..  .- $382 million gallons. 
Catchment area -. _.. «. .. About 17,119 square miles. 
Average annual rainfall on catch- 
eae ap te”. ee 
Length of reservoir .. .. .. 
Point of abstraction ot water 


About 28in. 
About 39 miles. 
1} miles down-stream from the 
Vereeniging Railway Bridge. 
Average quantity of water per day 
which the rd is permitted by 


statute to take from the reservoir 20 million gallons. 








THE BLETCHLEY COLLISION. 





THE accompanying diagram will assist in understanding | 
the circumstances that contributed to the collision at | 
Bletchley on the London and North-Western Railway | 
on Friday, the 11th inst., in which one soldier was killed. 
The accident is noteworthy for three reasons. The first | 
is that it is the first train accident this year in which a 
passenger has been killed ; the second is that the soldier | 
was in a horse-box in the rear of the train in which he 
was travelling, and he was the only passenger on that 
train; whilst the third reason is that the accident has 
given rise to sundry questions as to the proper inter- 
locking of cross-over junctions. 

The facts as revealed at Colonel Druitt’s inquiry on 





23} miles down-stream from | 
the Vereeniging Railway | I 
| some night might have taken it for a right-away signal 


the soldier was riding was on the rear of the 9.10 train. 
This vehicle was destroyed, also the three vehicles next 
to it. The engine of the express and its first two vehicles 
were derailed, and the signal-box near to which the 
collision occurred was considerably damaged by the 
wreckage. Ten passengers in the express and its driver 
and fireman were injured. It should be added that the 
backing movement is one that occurs every week-day all 
the year round, and the shunter, whe has been at Bletchley 
for twenty years, told Colonel Druitt that it was the first 
time he had known the train going the wrong way. 

As our readers may ask why a signal was not provided 
for the backing operation, which could not have been 
lowered had No. 63 points been in the wrong position, 
we would say that seeing that this was a movement in 
the facing or wrong direction, no signal for such an opera- 
tion was desirable. Had a signal been there a driver 


| along the up slow or proper line, and gone away on the 


facing line and met a train. On this point, Mr. L. W. 


| Horne, the London and North-Western superintendent 


of the line, told Colonel Druitt that the company did not 
like the facing movement being made, and he was looking 


| into the matter to see whether all operations could not 
| be made along the right line. 


That No. 63 points could be lying for the crossing at 
the same time as the signals were off for the down fast 


| line may appear an anomaly, but it is as all such junctions 


| are interlocked now. 
expediency. 


This is done for both safety and 
The safety lies here :—Sup a train 
was standing on the down slow line to the right and clear 


| of No. 36 points, and that in a shunting movement the 


| train would do the least damage. 


| train was pushed back or if for any other reason it was 


backed. Then suppose, too, that a train was crossing 
from the up slow to the up fast line at that moment, 
and that there was a train approaching or travelling 
along the down fast line. The leaving of No. 63 points 
free allows the signalman to set them so that the backing 
The crossing train 


| might be a passenger train, and if so the safer course would 


be to open No. 63 and to turn the backing train towards 
the down fast line. But this could not be done if those 


| points were locked when the down fast signals were “ off.”’ 


| was travelling on the down fast line. 


The expediency lies in the fact that if when those signals 
were off No. 63 points had to be for the down slow line, 
it would not be safe for the crossing from up slow to up 
fast, and therefore a train could not cross when another 
Vice versd, when a 
train was proceeding along the down fast line the locking 


| of No. 63 points would prevent the crossing being opened 
| from the up slow to the up fast line. 


On Tuesday last the coroner resumed his inquest into the 
cause of the death of the unfortunate soldier. The jury 


| subsequently returned a verdict of *‘ Accidental death,” 


remarking that all the railway men did what they could. 
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SITE OF THE BLETCHLEY COLLISION 


behalf of the Board of Trade on the 16th instant are as 
follows :—The 9.10 a.m. from Euston travelled to Bletchley 


To this a rider was added suggesting that there should be 
two signalmen in an important signal-box, and commend- 


on the down slow line and was turned by the signalman | ing the driver and fireman of the express. As to the 
in No. | signal-box into No. 1 Cambridge bay. The next former part of the rider, we would remark that there were 
train to arrive was the 10.10 from Euston, which travelled | two signalmen in Bletchley No. 1 signal-box at the time of 


on the down fast Jine and was turned through points Nos. | the accident. 
After the 10.10 has left | other was his assistant. 


65.63 on to the down slow line. 


One was the regular signalman and the 
The latter was one of the local 


for the North at 11.18, it is customary for the 9.10 to be | relief singalmen who had been employed on and off in the 
backed out of No. 1 Cambridge bay and along the down box for the last five months, and had been there con- 


slow line until clear of No. 36 points. The latter are then 
reversed and the 9.10 travels along the down slow line into | 
Bletchley station so as to form the 11.30 a.m. train from | 
Bletchley to Leamington. On Friday, the 11th, about 
the time this backing movement had to be made, the 
signalman was “ offered’ the 10.25 express from Euston 
to Manchester and Liverpool on the down fast line. This | 
train required the restoration to normal of the position | 
of No. 65 points, which, as we have said, were opened | 
for the 10.10 to cross to the down slow line, but, for | 
reasons to be explained, the restoration of No. 63 points 
was notcompulsory. The signalman restored No. 65 points, 
but not No. 63, and lowered the signals for the express. 
He, at the same time, told his assistant to call back the 
9.10 train. The latter did so by instructing the shunter, 
who was standing near the train, and who called the train 
back. But instead of the train going back on the down 
slow line it went through the crossing, owing to No. 63 
points being open, on to the down fast line. No one, 
shunter, guard or driver, with the 9.10 appears to have 
noticed this; the signalman was the first to observe it, 
and he at once threw the signals up against the express, 
and shouted to the driver of the 9.10. The latter at once 
stopped his train, reversed his engine, gave it steam, and 
had travelled about twenty yards when the express 
struck his train. 

The express was drawn by a 4-6-0 engine, and had on 
15 vehicles, equal to 23, and weighing 436 tons. The 
distant was “ off ’”’ when the driver passed it, but he saw the 
home signal thrown to danger and at once reversed 
his engine without closing the regulator, applied the 
brakes, and opened the sanders. The horse-box in which 











| tinuously for the eleven weeks prior to the accident. 
! 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Grading the Pig Iron Maxima. 


Tue pig iron makers on this market are to be 
accounted lucky. . They are getting more and more their 
own way with Mr. Montagu and his department. I do not 
suggest that they are not deserving of success; I merely 
record their happy good fortune. This week they have 
succeeded in persuading the Munitions Ministry to grade 
the maxima on Midland irons according to the various 
denominations of iron produced at the furnaces. The 
concession has not come without @ good deal of persuasion. 
Makers have had to decline to let Mr. Montagu forget that 
the grading process had already been conceded to some of 
the other ironmaking districts, notably the West Coast 
in respect of hematites, and Cleveland as respects ordinary 
forge and foundry irons and hematites. At last the 
officials have come to see that what was good for producers 
on the North-East Coast and in Cumberland, would do no 
harm if conceded in Staffordshire, Northampton, Derby- 
shire and Nottingham. Fair play all round having now 
been won, the arrangement turns out to be a valuable 


one. In future, instead of a common maximum being fixed 
for the entire output, irrespective of numbers, prices will 
be graded according to relative value of the irons, in the 
same way as makers have been accustomed for many 
years to regulate sales to ordinary customers. The 
concession which has now been made affords a good deal 
of satisfaction to smelters, and has fairly well removed the 
last bone of contention with the Ministry. 


The New Pig Iron Schedule, 


Northamptonshire and Derbyshire pig iron 
makers have now received notification that under the 
new grading process which has been accepted by Mr. 
Montagu, the following limits have been officially fixed :— 
Northamptonshire No. 4 forge, 87s. 6d.; No. 4 foundry, 
89s. ; No. 3 foundry, 90s.; No. 2 foundry, 92s.; No. | 
foundry, 94s.; and basic iron, 97s. 6d. The Derbyshire 
makers have been informed that the following revised 
details will in future be recognised :—No. 4 forge, 90s. ; 
No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 
foundry, 96s.; and basic iron, 97s. 6d. I may remark 
here that under the old classification foundry numbers were 
all subject to the same maximum as No. 3, ¢.¢., they were 
lumped together under the common all-embracing figure 
of 92s. 6d., and previous to the recent 5s. per ton increase, 
87s. 6d. per ton. For Northampton foundry irons the 
all-embracing maximum was previously 90s., and before 
the 5s. rise only 85s. per ton. There is no grading of 
Lincolnshire pig iron, all foundry numbers being classed 
together at 92s. 6d. “ Basic”’ iron, so-called, is also 
92s. 6d., the phrase being synonymous with ** foundry 
iron.”’ Neither, it should be pointed out, does the new 
‘Order ”’ affect or add anything to the previous condi- 
tions relating to the Government maximum prices for 
Staffordshire pig iron. The grading principle has heen 
allowed to the Staffordshire makers from the first. Details, 
therefore, of local smelters remain at :—Part-mine forge, 
95s.; part-mine foundry, 97s. 6d.; and common or 
‘*‘ cinder ’’ forge iron, 90s. All-mine forge iron continues 
at 115s. per ton, and all-mine foundry 120s. Special 
makes are :—Warm-air forge, 165s. ; warm-air foundry, 
175s. Lord Dudley’s special cylinder iron is £8 7s. 6d., 
and cold blast iron, the product of the members of the 
Staffordshire and Shropshire Cold Blast Lron Association, 
£9 7s. 6d. per ton. The recent advance on both these 
last two expensive descriptions of iron was, it will be 
remembered, 10s. per ton. The North Staffordshire 
maxima, it may be recalled, are :—No. 4 forge iron, 95s. ; 
foundry numbers, 97s. 6d. ; and basic iron also 97s. 6d. 


Manufactured Iron and Large Demand. 


The cooler weather conditions have had a 
gratifying effeet on the output of the manufactured iron- 
works, and to this extent there is less disparity than was 
observable last week between the consumption and pro- 
duction of pig iron. There are still complaints of time 
being lost by the puddlers, but seeing that all branches 
are undermanned, it is almost surprising that the out- 
put at the mills is not suffering even more than 
it is. Some controlled establishments which are manu- 
factured iron consumers are finding that they may be in a 
dilemma if they place too great faith in the ability of the 
Ministry of Munitions to furnish them with material in 
the last resort. The system of control is constantly being 
extended, and is now so comprehensive that the market 
has very little freedom for expansion or contraction. 
As I stated very plainly in this letter last week, buyers 
are prepared to pay almost any prices for manufactured 
iron. Prices probably never influenced the amount of 
trade passing less than they do to-day. The volume of 
trade could be greatly expanded, despite the high prices, 
were it not for the impossibility of getting delivery. A 
great amount of business on offer cannot possibly be 
accepted by makers, who already have at least two 
months’ work on their books, and are not anxious to 
anticipate more distant needs. The urgency of demand 
is such that I may declare without fear of contradiction 
that buyers give very little thought to questions of price 
when they go on the Birmingham market. They know, 
of course, that the system of control set up by the Govern- 
ment protects them to a great extent from unfair exploi- 
tation, and this guarantee is all they ask. 


Future of Manufactured Iron Prices. 


It is felt this week that selling prices in the manu 
factured iron trade are more likely to advance than recede, 
and makers therefore occupy a very independent position. 
Outside the operation of the Government contro] there is 
very little forward contracting going on. Urgent inquiries 
by the civil trade for material have to be turned down 
every day. The bar mills, in particular, are working to 
their full capacities, and present commitments are suffi- 
cient to keep the iron mills going to the end of October, and 
in many cases beyond. High-grade iron is being absorbed 
in large quantities. The Staffordshire marked bar houses 
are getting all the orders they can handle at the new stan- 
dard of £15 10s., less 24 per cent. Unmarked bars realise 
£14 5s. to £14 10s. for the commonest sorts delivered in the 
district, and Lancashire are £14 17s. 6d. for export. Small 
rounds of local make are steadily appreciating. Three- 
eighths sizes now command £16 to £16 10s. for iron, and 
about £18 10s. for steel. Thinner gauges are proportion- 
ately dear, supplies being short. Iron hoops are quoted 
at £18, and steel £17 15s. to £18 5s. Tube strip is unchanged 
at £14 15s. to £15 per ton. 


Prohibited Galvanised Iron Exports. 


Galvanised sheets have now been included by the 
Government in the list of prohibited exports. The restric- 
tions which now apply to various branches of the iron trade 
are so complex that much care is necessary to protect iron- 
masters against pitfalls. With regard to galvanised iron, 
permits are obtainable for shipments to our own Colonies, 
and to India and South America. But it is now stated 
it is to be understood that permits are only to relate to 
orders which are already placed when the prohibition was 
issued, and that no encouragement is being given to the 
negotiation of further shipping business. In presence of 
the harassing conditions which prevail the market for 
galvanised iron is very narrow and hardly worth cultivat- 
ing. Production had been reduced to a very modest level 
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prior to the new prohibitions, owing to the steel famine, 
and now that the Government has stepped in to stop 
exports, additional makers are certain to close down. 
Last month the exports of this class of iron amounted 
to no more than 10,382 tons, against 31,134 a year ago, or 
just a third of the quantity. How prices have advanced, 
however, is shown by the figures as to values, the amount 
in July, 1915, being £575,271, and last month £310,726. 
It is very suggestive that Australia this July only took 
3691 tons, as compared with 5335 a year since; while 
Indian buying fell off from 6742 tons in July, 1915, to a 
mere 793 tons. Such figures relative to what before the 
war was a great Midland industry only show what havoc 
has been wrought in this branch at least of the iron and 
steel trades by the extraordinary height to which spelter 
and steel “‘semi’s’’ have risen in the last two years, coupled, 
of course, with the extreme difficulty of obtaining deliveries 
of materials. This week steel sheet bars are quoted 
£14 10s. to £15, and hard spelter £49. For galvanised 
sheets of 24 gauge, on Change in Birmingham this (Thurs- 
day) afternoon, makers quoted £28 10s. to £29, and only 
in the case of very attractive business were they to be 
persuaded to take less. Black iron sheets ungalvanised, 
of 24 w.g., were £18 10s., and painted sheets £19 10s. per 
ton of,the same gauges. 


The War and the Steel Makers. 


Steel is needed for war purposes up to the full 
limits of productive capacity. Manufacturing resources 
are increasingly being diverted to shell work. It was 
mentioned to-day (Thursday) on the market in Birming- 
ham by very well informed authorities that in certain 
parts of the kingdom considerable schemes for augmenting 
production of this class of material are now only in their 
infancy. The intense Government demand means, of 
course, that the market is left very short of supplies for any 
ordinary trade purposes. The market is in an exceedingly 
difficult condition for buyers, and outside the operations 
of the Government control there is very little contracting 
‘by producers. It is only here and there that odd lots can 
be spared for purposes which do not come within the 
primary class. In the semi-manufactured steel trade 
business is being conducted in the face of increasing diffi- 
culties. Sheet bars can hardly be had at any price, except 
for official work. American supplies are an almost con- 
stantly diminishing quantity, and consumers here, casting 
round for material, have now been forced to roll down bar 
ends of 2ft. and 3ft. lengths, so scarce are bar and billet 
deliveries. The price of even this serap material is, re- 
markable to state, as much as £10 to £12 perton! Ameri- 
can 2in. billets are quoted £13 10s. to £14 c.i.f. Liverpool, 
a price which, when all attendant charges on delivery have 
been defrayed, means some £14 14s. to £15 5s. per ton deli- 
vered Birmingham. Billets of 4in. size are £1 per ton. 
less than 2in. material, but so much more work is needed 
in the rolls to reduce the first-named to the main require- 
ments of consumers hereabouts that 4in. billets are not a 
favourite size, and it is only in the last resort that buyers 
will accept delivery. Steel wire rods are dearer, and in 
nearly as short supply as steel ‘‘semi’s.”” The com- 
mitments of native steel mills are now so great that only 
spasmodic supplies of wire rods are being rolled. At the 
same time American consignments entirely omit certain 
essential thicknesses, the limitation of which is causing 
great inconvenience. Generally speaking, the Trans- 
atlantic supply of rods may be pronounced a decided 
failure. Prices have risen to £22 to £23 for native deli- 
veries into Birmingham, while American descriptions are 
£20 to £20 10s. c.i.f. Liverpool, which, with the addition 
of the various shipping and railway charges, is equal to 
£21 5s. to £21 15s. delivered Birmingham. These prices 
are an advance of nearly 300 per cent. upon pre-war rates. 
So difficult is it to get supplies of materials that the Mid- 
land wire mills are not producing more than 50 per cent. 
of their customary output at the present time. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets for iron and steel have much the 
same general appearance, and there is again some growth 
of confidence in the stability of prices during the remainder 
of the year. This would have led to more business in 
certain sections of the market, notably in semi-steel, but, 
unfortunately, shipping companies thought the moment 
opportune for squeezing a still larger profit out of the 
long-suffering shipper. and as a consequence, some good 
business which might have been put through has been 
stopped for the present. The misdirected energy which 
haz been applied to trifling matters, such as the price of 
old metal and steel scrap, might, if used to control the 
actions of shipowners, have proved of notable value to 
the community. It is amusing to note that while a few 
small merchants are prohibited from asking more than 
£5 10s. per ton for good steel scrap, a shipowner can ask 
£6 per ton for the mere conveyance of semi-steel from 
America to Liverpool, and so hold up a lot of important 
industries while he is trying to exact this enormous con- 
tribution from the trade. The position as regards hema- 
tite iron does not get any better, the demand being 
obviously very much greater than the supply; and 
although efforts are still being made to increase the output 
both of hematite and basic iron, it has to be remembered 
that this process cannot go much further except by the 
building of new furnaces, without trenching too much 
upon the supplies of other classes of pig iron. 


Foundry Iron. 


The actual demand for foundry iron this week 
dees not seem quite so good as it was last week, and in 
some cases one hears of a little cutting in the price; but 
the make of iron being reduced; it is difficult to see why 
any reduction from the full maximum should be permitted. 
There are consumers who complain that they cannot obtain 
deliveries of foundry iron with convenient regularity, 
and this would suggest that some at least of the makers 
were full of orders. Possibly the competition comes in 





where Derbyshire iron is offered to consumers who have 
also the choice of Cleveland or Northamptonshire ; but 
neither of these two irons is now competing in the south 
of Lancashire. The latter, for instance, would cost 
98s, 8d., and the former is not being offered. Lincoln- 
shire iron does not compete in price and is now 80 scarce 
as to be almost negligible so far as the ironfounders of 
Lancashire are concerned. It would appear then that the 
competition, if and when it occurs, must be between sellers 
of Derbyshire, and the point is worth remembering ; for 
it weuld indicate that notwithstanding the reduced make 
of foundry iron there are still furnaces anxious to take 
orders. Possibly the idea of sellers is that this last rise 
of 5s.—not yet even fully acknowledged at the Ministry 
of Munitions—is to be positively the last during the war, 
and hence that it is worth while to sell as much iron at 
present prices as consumers can be induced to take. 
Merchant business in pig iron is rather restricted now, 
partly because some of the merchants are dissatisfied with 
the limited profit allowed; but more because many of 
them are nervous about doing business at all so long es 
an arbitrary power exists which can at any moment 
interfere with them. The abrogation or suspension of 
the common law is a dangerous thing in a commercial 
community. The demand here for Scotch iron is now 
very small, and yet it would seem to be as great as or 
perhaps greater than the supply, for certain founders 
complain that they cannot get it. 


Steel. 


The difficulty of getting steel of any sort is now 
very great. High prices are paid for round bar steel, 
up to about £18 10s., there being no official limit on that 
class of material. The official limit of £11 10s. on plate 
at the works, while billets are worth £14, is leading to 
some curious happenings. Makers of plates trim their 
shearings, making these latter a convenient size, and are 
able to sell this ‘‘ waste’ at more than the price allowed 
for the plates themselves. It will be a paying game to 
roll plates and then cut them up into strips for re-manu- 
facture! Foreign billets cannot now be brought here 
under about £15, and buyers are not yet ready to pay this 
price, so that no business is reported this week. 


Scrap. 

The position in cast scrap is now rather peculiar. 
There is no very great accumulation of it, but the absence 
of demand makes some dealers rather weak, and the 
best qualities have been offered recently at £4 17s. 6d. 
per ton. This is nearly 32s. 6d. below the cost of Scotch 
iron, and, as many readers know, certain qualities of textile 
scrap can be used instead of Scotch. One would be in- 
clined to anticipate a revival in the buying of this class 
of scrap which would very soon force up the price to a 
much higher level. Lower qualities of scrap can be bought 
at 95s. and probably at 92s. 6d., and if there were much of 
it the position might effect pig iron prices. The forges 
are not offering more than £6 for heavy wrought scrap, 
and indeed many of them are trying to buy for consider- 
ably less; but the dealers are fairly firm, and are not 
likely to allow the price to fall while manufactured iron 
isso high. It is only a question of holding until the stocks 
at the forges have been worked up. In steel scrap very 
little can be done here, and until the maximum price in 
Wales is easied, dealers are compelled to wait the con- 
venience of the Sheffield buyers. The position of steel 
supplies is such as to give them confidence that sooner or 
later the Sheffield works will be compelled to pay the 
Government maximum of £5 10s. ; and of course it would 
be folly to reduce stocks here by sending any quantity 
to South Wales at a price similar to that which will later 
be obtainable at Sheffield. 


Metals. 


There has been a small rise in copper here, but 
nothing to equal the movement in the London market 
for standard. Strong copper sheets are still at last week’s 
price, viz., £148; but best selected ingot is quoted dearer 
at £126 and tough at £124. English pig lead delivered 
here, £32 15s; tin, £174; spelter, in small lots, £64. 


John K. Bythell. 


The news of the death last week of Mr. J. K. 
Bythell has been received with much regret in Manchester. 
The work which he had done for the city’s great waterway, 
from its opening until practically the day of his death, is 
well known to everybody in Lancashire,and withthe excep- 
tion of that of Daniel Adamson, probably no name will be 
longer remembered in connection with the ‘early days of 
the Manchester Ship Canal than that of Bythell. Mr. 
Bythell took over the chairmanship of the company at the 
opening of the undertaking in 1894, and although faced 
with tremendous difficulties and opposition had the great 
satisfaction of seeing the waterway brought to a dividend 
paying position, in spite of the enormous capital involved. 
It was only a few months ago that Mr. Bythell asked the 
shareholders to relieve him of the heavier work pertaining 
to this post. Speaking at the last meeting of the pro- 
prietors on that occasion, he said it had been a long 
uphill struggle to establish a port in the face of‘ the sus- 
tained active competition of other ports and routes, all of 
which reduced their charges very considerably. Neverthe- 
less some progress had been made. Whereas, in 1896— 
the third year the Ship Canal was open for traffic—the 
working profit of the Ship Canal department was only £64, 
the amount last year was £438,317. It is true that the 
amount of interest payable on loan capital had, in the 
interval, grown from £249,485 to £339,323, but if new 
capital had not been raised and expended on deepening 
the Canal from 26ft. to 28ft., and on the extension of 
accommodation at the Manchester docks, the interest on a 
large amount of the loan capital would not now be earned, 
and the position would be hopeless. At that meeting it 
was decided to accept Mr. Bythell’s retirement from the 
more active work which was handed on to Mr. E. Latimer. 
It will be allowed on all hands that the success which has 
been achieved in making Manchester into the fourth sea- 
port in these islands is due very largely to the indomitable 
perseverance of its late chairman. Mr. Bythell was 
76 years of age. 





Turbine Drive for Cotton Mills. 


I understand that during the last few days an 
order has been placed with a well-known firm of turbine 
builders for a large steam turbine for driving a cotton miil 
at Heywood, near Manchester. The speed of the turbine 
will be 3000 revolutions per minute, and this will be 
reduced down by gearing to 300 revolutions per minute on 
the countershaft, whence the shafting of the different 
floors of the mill will be driven by ropes. This is, of 
course, not the first application of the geared turbine to 
cotton mill driving. Another installation of the kind is to 
be found at Stockport, and has proved very successful, both 
with regard to fuel consumption and steadiness of turning. 
Thereare likely to be further developments in thisdirection. 


The Locomotive Builders. 


Although the several firms of locomotive builders 
in this district have for some time past been very busily 
engaged on war material, there is plenty of work forth- 
coming in the shape of new locomotives, both for home, 
continental, and colonial! railways. Nasmyth, Wilson and 
Co., Limited, have going through the shops at the present 
time a batch of heavy locomotives for the French State 
Railways, of similar design to those which were illustrated 
in THe ENGINEER of August 4th last. 1 had an opportu- 
nity of inspecting these engines in the erecting shops at 
Patricroft recently, and noted the peculiar formation of the 
copper fire-boxes in the passenger engines, which are of the 
4-6-2 pattern. There are several points about these 
engines which differ from British practice. No expense 
seems to be spared in arriving at the desired effects. I 
noticed that, in addition to the usual studs and nuts for 
securing the cylinder covers, holes were also drilled 
in the studs for split pins. The slide bars also differ in 
design from British practice, and require more machining, 
but the fire-boxes are the most impressive features of 
the engines The front parts have to come below the 
frames, and are therefore narrow, but at the back the 
bottom of the fire-boxes rises clear of this restriction, 
and the fire-door plate spreads out beyond the frames to 
nearly twice the width of the box at the front. 


Barrow-1n-FurneEss, Thursday. 
Hematites. 


There is a very strong demand for hematite pig 
iron not only on local but on general home account. 
The whole of the iron is wanted for the Government for 
munitions of war, and far from there being any falling off 
in this demand it is even heavier than ever, and as fast 
as the iron is made it iseither sent to adjoining steel works 
or delivered to other users outside the district. There are 
twenty-nine furnaces in blast, ten of this number being 
in North Lancashire. The works at Backbarrow, where 
the old charcoal process is used, isstandingidle. Charcoal 
is very scarce at present. As regards prices they are 
unchanged, maximum rates ruling, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton, and special 
brands at 140s. per ton net f.o.t. There is nothing being 
done in warrant iron, which is at 115s. per ton net cash. 


Iron Ore. 

The iron ore trade is particularly well employed 
all through the district, and will be even busier shortly. 
Prices are steady, with good average sorts quoted at 21s. 
to 30s., and best ores at 38s. per ton net at mines. For 
Spanish and Algerian ores there is a good steady demand 
at 37s. 6d. per ton delivered. 


Steel. 

The steel trade continues to be very busily 
employed in nearly every department; in fact, the only 
branch where there is quietness is that of plates for ship- 
building, and those mills have done nothing for a good while. 
The Barrow rail mills are busy on munitions, as are other 
departments. Billets are in very brisk demand at £12 
per ton on local as well as general account. Other steel 
sections are not inquired after. The steel’ foundry is 
busy on heavy work for various purposes. 


Shipbuilding and Engineering. 


These trades are as active as they can be, anda 
good output is being maintained of the many war 
specialities now required by the Government. The smaller 
establishments in the district are equally busy. 


Fuel. 
Coal is in full demand at 24s. 6d. per ton delivered. 
For East Coast coke there is a heavy request at 33s. to 
35s. 6d., and Lancashire coke is quoted at 3ls. per ton 
delivered. 








‘ 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THERE appears to be little change in the general 
situation of the Cleveland pig iron trade. The undertone 
is st#l very strong, although business is comparatively 
quiet. A fair amount of iron is being sold to Scottish 
consumers for September delivery, and the English 
foundries are fairly comfortably situated, and are able 
to procure the quantities they require to cover any early 
needs. The demand for No. 3 Cleveland pig still exceeds 
the available supply, but under the existing system of 
allocation inconvenience is reduced to the lowest prac- 
ticable minimum. The home maximum price for No. 3 
is 87s. 6d., and that figure is also named for No. 4 foundry 
and No. 4 forge, whilst No. 1 is quoted at 91s. 6d. for 
home consumption. So far the increase in the maximum 
price of Midland foundry iron does not seem to have caused 
additional pressure on the cheaper Cleveland supply, 
but the matter has not escaped the attention of the 
Control Committee. There is but little being done in 
the export trade, though new contracts for the Allies are 
being sanctioned as occasion permits. All trade with 
neutrals is still barred. The price of No. 3 for f.o.b. 
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shipment stands round about 97s. 6d., with No. 1, 102s. 6d.; 
No. 4 foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. Sub- 
stantial withdrawals continue to be made upon the stock 
of iron in the public warrant store. Since last report 
1797 tons have been taken out, reducing the total stock to 
17,756 tons, of which 17,370 tons is No. 3 and 386 tons 
No. 4. Since the beginning of the month 6044 tons have 
been withdrawn. With regard to the much needed 


increase of output, preparatory work is still proceeding, | 


and it is reported that two additional furnaces on Cleveland 
iron will shortly be put into operation. 


Hematite Pig Iron. 


All through this district there is a very active 
state of affairs in the hematite pig iron trade. Business, 
however, remains extremely difficult owing to the phe- 
nomenal demand and the continued relative inadequacy 
of the output. The metal produced is going into imme- 
diate use, largely in the district, but large quantities are 
also being sent to the Sheffield district. Deliveries are 
carefully regulated so that there shall be no shortage 
of essential supplies, and on this basis fresh contracts are 
being sanctioned and sales effected accordingly. The 
home maximum price remains at 122s. 6d. for East Coast 
mixed numbers, and it is stated that the recent pour- 
parlers with a view to advancing the price have been 
barren of result. In the export trade, heavy shipments 
continue to be made to the Allies under current contracts, 
and new contracts are being permitted according to the 
urgency of the need. The general foreign quotation is 
140s., but French consumers are able to purchase at the 
home rate. 


Iron-making Materials. 


In the foreign ore trade only a moderate business 
of a hand-to-mouth character is passing at the moment, 
though the time would appear to be fast approaching 
when consumers will find it necessary to arrange their 
supplies over the winter months. The quotation for 
best Bilbao Rubio of 50 per cent. quality, ex ship Tees, 
is 38s. for controlled consumers on the official 17s. freight 
basis, and coke is very firm, with supplies less in evidence. 
Good medium furnace kinds realise around 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trades remains practically unchanged. The pressure for 
all kinds of finished material is still very great, and there 
is little or no easing off in the output. The demands for 
steel shell bars and for light steel sections are particularly 
pressing both for the home and Allied Governments. 
Notwithstanding the enormous scale upon which these 
classes of material are being turned out by mills running 
day and night unceasingly, the entire output is very 
speedily absorbed, and even with every possible eftort 
being directed upon the work in hand it seems impossible 
to avoid a certain amount of delay in delivery. The 
urgent necessity for war material of all grades has almost 
completely crushed out ordinary mercantile business, 
both for the home and export trade, the Allies, to whom 
heavy shipments are being dispatched, being the only 
recognised overseas customers at the moment. It is 
reported this week that a very large French order for steel 
is open for acceptance, but being beyond the means of 
any firm, it is probable a division among several works 
will be made. In the finished iron trade the greatest acti- 
vity continues to prevail, and makers are finding it in- 
creasingly difficult to cope with the orders forced upon 
them. The following are the quotations for export: 
Common iron bars, £14 17s. 6d.; best bars, £15 7s. 6d. ; 
double best bars, £15 15s. ; treble best bars, £16 2s. 6d. ; 
packing iron, £11; packing iron, tapered, £11 Lbs. ; 
iron ship angles, £13 15s. ; iron ship rivets, £17 to £18 10s.; 
steel bars, basic, £16 10s. to £17 10s. ; steel bars, Siemens, 
£16 10s. to £17 10s.; steel hoops, £16; steel joists, 
£11 2s. 6d. ; steel strip, £17; heavy sections of steel rails, 
£12—all less 2} per cent., except ship plates, angles and 
joists, packing iron and iron bars. The following are home 
maximum prices :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s. ; steel ship angles, £11 2s. 6d. ; steel 
joists, £11 2s. 6d. ; heavy steel rails, £10 17s. 6d. ; common 
iron bars, £13 15s. ; best bars, £14 5s. ; double best bars 


£14 12s. 6d. 


Holidays for Shipyard Workers. 


Great activity still prevails in the shipbuilding 
trade on the North-East Coast. Most of the yards con- 
tinue to devote their main energies to Admiralty work, but 
everything possible is being done to accelerate mercantile 
work. The Admiralty has approved of a scheme whereby 
workers in the shipbuilding yards and marine engineering 
shops may have a week’s holiday in order better to permit 
them to stand the strain and conditions of heavy pressure 
which must continue for probably some considerable time 
yet. The Tees and Hartlepool Shipbuilders’ Association, 
and the representatives of the various trade unions, met 
this week and agreed upon the week beginning September 
2nd. In the case of workmen who may be required to 
work on urgent Government work, or necessary repairs, 
during the holiday period now arranged an equivalent 
holiday will be granted later. 


The Coal Trade. 


The Northern coal market has been somewhat of 
@ monotonous character this week, for the reason that 
actual business has been distinctly quiet. Values of most 
descriptions have fallen considerably, and the feeling 
seems to be against an early recovery. The opinion is that 
cheap coal will be procurable at least for the rest of this 
month. The reason for the pronounced fall in prices is 
difficult exactly to determine, but doubtless the successful 
working of the French limitation scheme, assisted as it is 
by a rigorous enforcement of stringent licensing regulations, 
has been instrumental in guiding the supplies into the de- 
sired channels, while the bunkering questionhas alsoassisted 
in reducing shipowners to something like reason. Pos- 
sibly also the quantities under official requisition are not 
so heavy. It is said that the inquiries on the part of 
neutral buyers are not so extensive as they were, and when 


they do come into the English market their attention is 
more focussed on the cheaper coals obtainable from York- 
shire and Wales, to the detriment of the Northern market. 
However that may be, the whole market is depressed, and 
unless the demand shows some marked acceleration it will 
be difficult to avoid closing down, at least partially, in the 
case of collieries in both counties. In the Northumberland 
section steam coals are flat, and anything like a fixed price 
is difficult to ascertain, as it is nearly always a case of bar- 
gaining, especially for prompt supplies, while as regards 
the forward market a waiting policy is followed. The 
listed prices are merely a guide and are nomimal, a boat 
and licence in hand being nearly always effective in obtain- 
ing discounts. Tyne primes, as well as seconds, and 
small steams, are weak and negotiable for prompt, but 
steadier and higher for September and October. Un- 
screened steams are also easy in sympathy with the weak 
Durham steams. The rham section is slow and flat, 
steams being very quiet. Best gas coals are moderately 
steady, but coking fuels and every class of bunkers are 
very slack, and obtainable.through second-hand holders 
at limitation prices for prompts. The coke market is 
moderately steady. The licence issue affects the market, 
as licences are granted very sparingly. Best foundry 
kinds are steady. Patent oven coke is easy, but gas-house 
sorts are fairly well upheld at market values. Quotations :— 
Northumberland: Best Blyth steams, 37s. 6d. to 47s. 6d.; 
second Blyth steams, 30s. to 37s. 6d. ; best smalls, 27s. 6d. ; 
bunkers, 27s. 6d. to 32s. 6d. ; households, 40s. to 47s. 6d. ; 
Tyne prime steams, 40s. to 47s. 6d. ; Tyne second steams, 
37s. 6d. to 42s. 6d. ; prime smalls, 27s. 6d. ; ordinary smalls, 
25s. Durhams: Best gas coal, 35s. ; second gas, 30s. to 
32s. ; special Wear gas, 37s. 6d. ; smithy, 30s. to 33s. ; cok- 
ing unscreened, 28s. to 30s.; coking smalls, 27s. 6d.; 
ordinary unscreened bunkers, 25s. to 27s. ; best bunkers, 
28s, to 30s. ; foundry coke, 37s. 6d. to 45s. ; furnace coke 
37s. 6d. to 40s. ; gas coke, 32s. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 


The Increase of Output. 


OnE of the things that has always struck me as 
the most remarkable feature of these extraordinary times 
is the way in which means have been found of getting 
more out of machinery and plant than was ever thought 
possible. The increase in output has, indeed, been very 
much greater than could be accounted for by the additional 
buildings and machinery that have been introduced since 
the war began. They are more than justifying the 
expenditure upon them, but the most gratifying point is 
the way in which production per machine has been 
augmented. It has provided a lesson that manufacturers 
will surely never forget. The amount of capital wasted 
in times past will now scarcely bear thinking about. In 
pre-war days the real capacity of a big steel works was 
never tested, but the last two years have shown where that 
capacity had been running to waste. Now that wastage 
has been cut out, in many cases practically the last 
ounce is being got out of the machinery, which is standing 
the extra stress admirably. One wonders sometimes, 
however, if deeply ingrained trades union customs are 
permitting the men, even yet, to make production all that 
it might be. It is not that the officials of the unions are 
disloyal to their agreement with the Government, but 
bad habits die harder than good ones, and from all one 
hears there are still men who have their own way of limiting 
output in their particular departments. Another interest- 
ing fact about output is that, whatever may be said in 
some quarters about steel and engineering concerns— 
munition firms they are all broadly termed nowadays— 
making huge profits, the latter are seldom commensurate 
with turnovers. A case in point has occurred here since 
my previous letter. Davy Brothers, Limited, the well- 
known engineers and builders of the largest hydraulic 
presses in this country at all events, in their report for the 
past year, state that the additional space obtained by 
closing the rolling mill and the considerable additions 
made to the buildings and plant have enabled the output 
to be very greatly increased. Besides that, by co-ordinat- 
ing other engineering works with theirs since the commence- 
ment of the war, they have developed an organisation 
which, together with the added capacity of their own 
works, has resulted in an output more than five times 
greater than their pre-war average, enabling them to meet 
all the demands made upon them for the national factories 
and principal steel works. The gross profits, however, 
are slightly less than a year ago, which shows that all 
profits do not grow with output. 


General Conditions. 


Week by week sees an expansion in the rate of 
production in all branches of Sheffield trade. There are 
no exceptions. The War Trade Department appears to 
be desirous of husbanding as much as possible a supply 
of files for home purposes. The output has scarcely kept 
pace with the demand for some time past, and there seems 
no way of increasing it except by employing more women, 
who, however, are not suited for working on the larger 
sizes. Lately the export of files has been prohibited to 
any destination, and hence they cannot be shipped without 
a special licence. The Department has recently adopted 
a similar course with respect to small tools, such as twist 
drills, milling cutters, reamers, boring tools, &c., stocks 
and dies, and certain descriptions of steel sheet. This will, 
of course, mean further delay in executing business with 
markets overseas. Prior to the order some of these goods 
could be exported on the strength of certificates issued by 
the Cutlers’ Company, to which reference has several 
times been made in my letters. In view of the prevailing 
obstacles it is quite surprising that the local export trade 
is so large, though to maintain it in these days means an 
enormous increase in clerical work. The main obstacle 
to the completion of finished goods at the moment is the 
difficulty experienced in obtaining the necessary materials. 
In some departments these are by no means easy to obtain. 
Supplies of hematite, for instance, are so inadequate that 
it is only the regular customer who can hope to get a 





contract accepted. As I have mentioned before, measures 


are being taken to increase the supply, but the effect of 
them cannot yet be discerned. The situation is worse as 
regards numerous descriptions of prepared steel required 
for making up into finished goods. Everywhere the task 
of dealing with the position becomes harder almost daily , 
and numbers of responsible men are finding the mental 
strain extremely exacting. So far as the labour demand is 
concerned, more men are being sent into the works from 
the colours, but generally the intended benefit is largely 
neutralised through men not being returned to the works 
which they left when they joined the Army. There is 
room, I learn, for very large numbers of skilled men yet 
in this district, for whilst women are performing an 
exceedingly useful part, they cannot do many things in 
the heavier departments. The consequence is that the 
the supply of female labour, attracted probably by good 
wages, has outgrown the actual demand. 


Unemployment Insurance. 


A point upon which Sheffield manufacturers will 
have to inform themselves—those, at least, who have not 
already done so—is how the new measure extending the 
scope of unemployment insurance, which comes into 
operation on Monday week, is going to affect them. 
From what I understand the Act makes compulsory the 
insurance against unemployment of all persons over the 
age of sixteen years who are engaged in any capacity on 
munition work, “‘ whether the manufacture or repair of 
any articles intended or adapted for use in war, or parts 
of such articles, and any materials specified in orders made 
by the Ministry of Munitions.”” Apparently very few 
firms indeed in the Sheffield district, including the cutlery 
branch of the steel industry, are outside the provisions of 
the Act, and as the onus of seeing that the measure is 
properly put into operation, so far as his own employees 
are concerned, is placed upon the employer, who is: liable 
to penalties for default, it behoves all firms to ascertain 
at once where they stand in the matter. As it is quite 
upon the cards that the cessation of hostilities may be 
followed immediately by a longer or shorter period of 
reaction, and the terms of this Act are to hold good for a 
period to be determined by the Board of Trade, not being 
longer than three years from the end of the war, or five 
years from September, 1916, whichever period is the 
longer, this provision for the workers appears to be a good 
thing. But the poor employer! His clerical difficulties 
and embarrassments are being added to. Upon his 
shoulders is to rest the burden of seeing the thing through. 
The other week I was endeavouring to show how trying 
the position is already for him and how half of the clerical 
stafis of the district are engaged every day and all day 
in matters pertaining to Munitions Tribunal cases, railway 
disputes, and negotiations with the Government about 
exports, imports, and a thousand other matters. Now 
another straw has been placed upon the burden, which 
may at some time or other prove too much. However, 
there it is. What is important at the moment is that 
employers furnish themselves with all necessary informa- 
tion about unemployed insurance. 


Round the Works. 

New oversea business includes files for Rio, 
Adelaide and Rangoon; cutlery for Haiti, Colombo, 
Havana and Sierra Leone; springs for Oporto; tools 
for Demerara, Sierra Leone, New York, Penang, Singapore, 
Bangkok, Rio and Melbourne ; steel pedestals for Oporto ; 
electro-plate for Buenos Aires ; steel for Rio, Montreal, 
Toronto, Capetown and Rosario ; saws for Adelaide and 
Bahia; sheep shears for Buenos Aires; and machetes 
for the West Indies. The latest contracts placed by the 
Government include those for very large quantities of 
tools of various kinds, razors, clasp-knives and butchers’ 
steels, besides choppers, railway plant, portable steam 
engines and water-tank trailers and wheelbarrows. <A 
fair amount of work is in hand in the form of points and 
crossings for tramway undertakings, but, generally speak- 
ing, this kind of order is being held severely back, though 
whether such a policy is altogether wise on the part of 
corporations and companies is quite another question. 
Neglect of track, even on the score of economy in war time, 
is liable to form a contributory cause to disaster at some 
time or other. Works extensions are still being proceeded 
with, and how vacant ground is being discovered is nothing 
short of remarkable. One fact is perfectly plain, and that 
is, that many of the improvements now being begun must 
be definitely intended for dealing with an expansion of 
trade, especially in oversea markets, expected after the 
war. In some cases I know definitely that machinery is 
being put down with that avowed object, and in several 
directions, I am given to understand, the introduction 
of innovations in steel manufactures may be looked for. 
One firm is said to be contemplating putting down half 
a dozen 50-ton basic steel furnaces, and in another in- 
stance machinery for turning out stamps for drop forgings 
is being installed. These stamps formerly came chiefly 
from Germany. The cutlery trade is very busy indeed, 
principally on Government account, but as many skilled 
labourers in these lighter branches of the steel industry 
have been debadged, firms are experiencing considerable 
difficulty in filling even Government contracts. A good 
deal of interest is being displayed in Sheffield in the 
discovery on the East Yorkshire wolds of a rich bed of 
silica, many acres in extent. 


Iron, Steel, and Coal. 


As intimated in a previous paragraph, the 
supply of hematite pig iron is falling very much behind 
the demand, which seems to become more insistent each 
week. This position, presumably, encourages some of 
the makers with the hope of an upward revision of 
prices, but so far nothing has been done in official quarters 
in that direction. In the meantime values keep very 
stiff on the maxima officially arranged. The Government 
intimation concerning the much discussed increase in the 
maximum rates of common irons has come to hand since 
my previous letter, and reveals nothing new, except an 
advance in marked bar-iron to £15. Foundry iron is 
still not displaying any conspicuous activity, and makers 
seem willing to slack their prices a little. Lincolnshire 
basic, however, is in very strong demand, and makers 
are extremely slow about accepting business even at the 
new maximum of 92s. 6d. In basic and acid billets there 











Ava. 25, 1916 


THE ENGINEER 


177 








is something like a famine, a condition of things that, of 
course, reflects itself upon manufactures dependent upon 
billets as ‘“‘raw material.”” Anything coming from the 
States is quoted at an exorbitant figure ; but very little 
comes. Iron and steel scrap prices are very wide, ranging 
for the latter from about 75s. to over 130s., a figure which 
would appear to ignore the official maximum. The 
steam coal market is showing a stronger tone, following 
a more generous distribution of licences to export to 
neutrals. The home consumption keeps on an enormous 
footing, but floating-stocks have recently been increased, 
so that there is scarcely the same pressure for deliveries. 
The market is largely ruled by the tonnage permitted to 
be exported. Recent quotations for export to neutral 
countries are firmer, but there is no change for inland sales. 
Best South Yorkshire hards are quoted 17s, 9d. to 18s. ; 
best Derbyshire hards, 16s. 9d. to 17s.; cobbles and 
seconds, 16s. 6d. to 16s. 9d. ; steam nuts, 16s. to 16s. 6d. 
Small fuels continue rather plentiful, with prices on the 
easy side, 








SCOTLAND. 
(From our own Correspondent.) 


Holiday Influence. 


ConpiTions have been quieter this week owing 
to the holidays in the shipyards and marine engineering 
shops in the Glasgow and Paisley districts. The works 
engaged on the production of munitions are, however, 
busier than ever, and, unless where absolutely necessary, 
there is no slackening off where needed war material is 
concerned. The general industrial situation is satisfactory, 
and when work is fully resumed under more advantageous 
conditions activities will be still more pronounced. Con- 
siderable extensions and improvements have been effected 
at many of the works, and during the stoppage still further 
additions to the necessary repairs will be made. 


The Trade Campaign. 


Important preliminary preparations have now 
heen made in connection with the British Industries Fair 
to be held in Glasgow in the early spring of next year, and 
simultaneously with the similar enterprise to be held in 
London. The departments to be allocated to Glasgow will 
comprise textiles, boots and shoes, foodstuffs, prepared and 
preserved, and domestic chemical products. It is under- 
stood that these four sections of business activity will be 
exclusively confined to the Glasgow exhibition, and already 
there has been a large number of inquiries for space. : 


Carters’ Wages. 


A meeting of over 300 delegates, representing 
14,000 members of the Scottish Horse and Motormen’s 
Association, was held in Glasgow, when the question of 
an increase in wages was under consideration. The general 
secretary stated that since May last the Association had 
heen negotiating with the railway companies and the Board 
of Trade for an increase of wages. In its last communi- 
cation the Board of Trade stated that it had now no 
power to enforce the railway companies to discuss the 
question, or to go to arbitration, and the railway com- 
panies intimated that as they were now controlled by the 
Government they had no power to increase wages. After 
a general discussion it was unanimously resolved to instruct 
the Executive Council to take immediate steps to enforce 
an increase of Is. per day, and failing satisfaction by 
September 9th, to declare a general stoppage of work. It 
was stated that in view of the fact that some of the co- 
operative societies had already granted an increase of 4s. 
per week, making an increase of 9s. since the war started, 
it was expected that the general contractors, the Corpora- 
tion of Glasgow, and the co-operative societies would 
immediately meet the executive to discuss the present 
demand. 


Pig Iron. 


There is no change in the pig iron trade. All 
brands are fully taken up for home consumption, with the 
demand for hematite the chief feature. The export trade 
is greatly curtailed. Home requirements are absorbing 
the greater portion of the output, while licences are prac- 
tically only being granted for shipments to the Allies. 
Shipments for the past week amounted to 1450 tons, 
compared with 1858 tons in the same week last year, while 
the total shipment for the year to date amount to 57,738 
tons, a decrease of 41,980 tons, compared with the same 
period in 1915. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
as follows :—Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No.1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; 
No. 3, 125s. ; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 126s. 6d.; Nos, 3, 121s, 6d. ; 
Shotts and Carron, at Leith, Nos. 1, 13Q§.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


The demand for war material is as heavy as ever, 
and works everywhere are tremendously active. The 
demand for steel on Government account is enormous, 
and this state of affairs is likely to continue for some 
time. Steel bars in particular are a prime necessity, 
and makers are hard pressed for delivery. Little 
or no attention is being given to ordinary mercantile 
work, the entire plant being fully taken up with the pro- 
duction of steel for war purposes. In the export market a 
large business continues to be done with the Allied coun- 
tries, the urgency for steel for France especially being 
exceedingly great. Export prices are firm. Ship plates 
are quoted about £15 ; boiler plates, £16; angles, £14 and 
upwards—all per ton net. Black sheets are very firm. 
The demand is chiefly for steel sheets, and the output of 
iron is restricted. The price continues about £18 10s. per 
ton net, Glasgow delivery. In the malleable iron trade 





also the demand for war material practically monopolises 
the resources of the producing mills, and very little in the 
way of ordinary home or export business is possible. 
Prices, however, are well maintained. ‘‘ Crown’’ quality 
fron bars are quoted £14 12s. 6d. per ton, less 5 per cent., 
for the home trade, and £14 2s. 6d. to £14 10s. per ton net 
ior export. 


Coal. 


There has been no change of importance in the 
Scotch coal trade during the past week, and conditions are 
still far from satisfactory. The continued scarcity of 
tonnage, and the licensing difficulty, have not a little to do 
with the present position, which is not improved by a falling 
off in the industrial demand. In the West of Scotland 
district the tendency is still easier, and all round coals, with 
the possible exception of splints, are a shade cheaper. 
Smalls, on the other hand, though plentiful, are firm. Ell 
coal is quoted f.o.b. at Glasgow, 24s. to 25s. ; splint, 30s. to 
35s. ; navigation, 34s. ; steam, 22s. to 26s. ; treble nuts, 
23s. ; doubles, 22s. ; singles, 21s. The position in Fife- 
shire is better, but there is still plenty of room for improve- 
ment. Best screened navigation coal is quoted, f.o.b. at 
Methil or Burntisland, 40s. to 45s.; first-class steams, 
39s. ; third-class steams, 29s. Collieries in the Lothians 
are also booking some more business, but could easily 
undertake more orders. Best steams are quoted f.o.b. at 
Leith, 35s. ; secondary qualities, 34s. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 211,857 tons, compared with 189,398 in 
the preceding week, and 256,502 tons in the corresponding 
week of last year. 


Miners’ Working Week. 


An appeal has been issued to the mine workers in 
all the colliery districts in Scotland urging that the workers 
support a six days’ working policy throughout the con- 
tinuance of the war. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Cardiff Coal Market. 


THE conditions prevailing on the Cardiff coal 
market just at present are of such a character as to leave 
very little margin for the deve opment of any fresh feature 
of particular interest or for any immediate substantial 
alteration in the general state of affairs. Supplies of 
practically all classes of coal are being absorbed on such 
an extensive scale by the Admiralty authorities that there 
is exceptionally little scope left for open market operations, 
and whilst the present tight hold is kept upon practically 
the whole of the production of the Welsh coalfield the 
open markets for coal must necessarily continue in an 
extremely inanimate state. Unusual stringency is also 
being exercised by the authorities with regard to the 
granting of licences, and at the moment there is a complete 
absence of indications that the authorities will relax the 
pressure now experienced on all sides for, at any rate, 
some little time. The curtailment in production resulting 
from so many miners holiday-making negatives such an 
idea at once, whilst even were there an carly improvement 
in outputs the large amount of tonnage now awaiting 
cargoes in the various local docks would have to be disposed 
of before operators would be in possession of anything but 
the most meagre quantities of coal for the purposes of 
open market transactions. Thus the market, whilst 
decidedly strong in tone and as active in exports as pro- 
duction will permit, is singularly lacking in feature, whilst 
prices, owing to the enforced absence of business, are 
purely nominal for all the better class Admiralty and 
Monmouthshire steams, and very largely so for the cheaper 
grades. Still, those owners who are prepared to discuss 
quotations for the cheaper qualities talk of anything from 
38s. to 40s. per ton, but were sellers able to deliver supplies 
there is no doubt that materially above those levels 
would be readily forthcoming. Forward transactions 
are also out of the question owing to the general uncer- 
tainty prevailing. There is always the fear that any day 
may witness further Government interference in the 
control of freight rates to, and coal prices for, other 
countries, and in this connection it is not, perhaps, without 
interest to note that during the past few days rumour 
has been busy to the effect that there has been under con- 
templation an extension of the French limitation scheme 
to Italy, Spain and Portugal. In some quarters the 
belief is entertained that such a development is imminent, 
but whilst the idea is certainly not discredited by those 
usually best informed, any immediate further application 
of the limitation scheme is held to be improbable, with 
the possible exception of Italy. But with the prevalence 
of such reports the margin left for open market operations 
is becoming daily more narrowed, and what business is 
possible under existing difficult conditions would sink to 
the most negligible proportions, whilst that conducted on 
behalf of other countries would almost automatically 
drift into a smaller number of hands were the countries 
referred to placed on a basis similar to that in vogue with 
regard to France. Under such circumstances it is not 
difficult to gather the awkward position of many operators, 
not only of those chiefly concerned with the better-class 
coals, but of those in addition who are engaged with the 
cheaper classes, for these are also so scarce as to make 
prices nominal. Washed nuts and peas are off the 
market for export, and bituminous sorts are obtainable in 
only the most meagre qualities, with No. 2 Rhondda’s 
worth approximately 32s. 6d., and other sorts in propor- 
tion. There is a steady demand for small steams, and 
prices are firm on the basis of 29s. for best bunkers, 27s. 
for good seconds, 24s. for cargo sorts, and from about 
22s. up for inferiors. Cokes and patent fuel are not 
available for export, and ; rices are nominal. With regard 
to shipping operations in the past week, it is not surprising 
to find that from Cardiff exports only reached 188,130 tons, 
a decrease of 10,932 tons on the corresponding week of 
last year. 


: Approximate Prices. 


: Steam coal: Best Admiralty large, nominal ; 





best seconds, nominal; seconds, 39s. to 41s.; ordinaries, 
37s. to 39s.; best drys, 35s. to 37s. 6d.; ordinary drys, 33s. 
to 35s.; best bunker smalls, 29s. to 30s.; best ordinaries, 
28s. to 29s.; cargo smalls, 23s. to 25s.; inferiors, 20s. to 
22s.; best Monmouthshire Black Vein large, 39s. to 41s.; 
ordinary Western Valleys, 39s. to 40s.; best Eastern 
Valleys, 37s. to 38s.; seconds Eastern Valleys, 36s. to 38s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 38s. to 40s.; smalls, 32s. to 33s.; No. 2 Rhondda 
large, 33s. to 35s.; through, 28s. to 29s.; smalls, 23s. to 
24s.; best washed nuts, 38s. to 40s.; seconds, 35s. to 37s.; 
best washed peas, 37s. to 39s.; seconds, 34s. to 36s.; patent 
fuel, 47s. 6d. to 50s. Coke: Special foundry, 62s. 6d. 
to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 45s. to 46s. 


Newport Coal Trade. 


Whilst the coal trade at Newport is exceptionally 
strong throughout, the market for the most part is lacking 
in fresh point of interest. There is an ample supply of 
tonnage available, and collieries as a body are fully 
stemmed, but there is not nearly sufficient coal available 
to meet general requirements, or if it is, it is being held so 
tightly by the authorities as almost entirely to preclude the 
arrangement of new business unless it be for the most 
meagre quantities, and then only of the cheaper classes 
of coal. Shipments are also being restricted by the 
limited supplies available, as is demonstrated by the fact 
that last week licensed exports from the port only totalled 
53,442 tons, or 3925 tons less than in the corresponding 
week of last year. For the small quantities of free coal 
available sellers experience no difficulty in commanding 
top market prices, but the transactions passing from day 
to day are altogether too insignificant to afford anything 
like a true guide to actual market values. Black Veins 
are quite unobtainable and prices purely nominal, whilst 
for Western Valleys round about 40s. and in some cases 
appreciably more is talked of, and for Eastern Valleys 
from 38s. up, although there is no doubt that buyers 
would readily pay above these figures were they able to 
obtain supplies. The prospects also are that there will 
be no relaxation of the present pressure for some length 
of time, and quotations must to a large extent remain 
more or less nominal. Small steams maintain a very 
steady tone, but there is little variation to chronicle on 
prices. Approximate prices are as follows :—Steam coal : 
Best Newport Black Vein large, 40s. to 41s.; Western 
Valleys, 39s. to 40s.; Eastern Valleys, 38s. to 39s.; other 
sorts, 37s. to 38s.; best smalls, 24s. to 26s.; seconds, 22s. 
to 24s. Bituminous coal: Best house, 24s. to 25s.; 
seconds, 22s. to 23s.; patent fuel, 45s. to 47s. 6d. Pitwood, 
ex ship, 45s. to 46s. 


Swansea Coal Trade. 


The coal trade at Swansea has now almost com- 
pletely recovered from the strike of coal trimmers at that 
port in the early part of the past week, and also from the 
cessation of shipping operations which took place as a 
consequence thereof. Still, the strike while it lasted 
was not without its damaging effects, as is evidenced by 
the fact that exports of coal in the past week amounted to 
only 41,475 tons, or 37,658 tons less than in the corre- 
sponding week of last year. Now, however, that rade 
is once again in full swing, the loss sustained shoul soon 
be made good. So far as the condition of the coal market 
is concerned, the tone is pretty steady in most depart- 
ments, and the inquiry, taken upon the whole, is satis- 
factory. Collieries also are very well sold ahead, and 
there is every indication of a good deal of activity being 
experienced in the near future. Tonnage is in plentiful 
supply, and it is feared that many boats will be kept 
waiting for cargoes. Anthracite coals are generally firm 
and scarce, whilst there is a strong demand for machine 
made coals for inland purposes, and consumers in many 
cases are experiencing difficulty in covering their require- 
ments. Steam coals also meet with a brisk inquiry, and 
prices are easily maintained, with an improving tendency. 
In rubbly culm, duff, and bituminous coals there is little 
that is new to report. Swansea market prices :— 
Anthracite: Best malting large, 30s. to 32s.; second 
malting large, 27s. to 29s.; Big Vein large, 27s. to 29s.; 
Red Vein large, 25s. to 27s.; machine made cobbles, 38s. 
to 39s.; French nuts, 37s. to 39s.; stove nuts, 37s. to 39s.; 
beans, 30s. to 32s.; machine-made large peas, 22s. to 23s.; 
rubbly culm, 15s. to 15s. 6d.; duff, 5s. to 6s. Steam coal : 
Best large, 35s. to 37s.; seconds, 32s. to 34s.; bunkers, 
28s. to 30s.; smalls, 22s. to 24s. Bituminous coal: No. 3 
Rhondda large, 38s. to 40s.; through and through, 28s. 
to 3ls.; smalls, 24s. to 26s.; patent fuel, 46s. to 50s. 





Tin-plates, &c. 


The following are the official prices from the 
Swansea Metal Market :—Tin-plate and other quotations : 
1.C., 20 x 14 x 112 sheets, 108b., 32s. to 33s.; LC., 
28 x 20 x 56 sheets, 108 Ib., 33s. to 34s.; I.C., 28 x 20 
x 112 sheets, 216 Ib., 65s. to 67s.; I.C. ternes, 28 x 20 
x 112 sheets, 55s. to 56s. Galvanised sheets, 24 ¢., in 
bundles, £29 to £30 per ton. Block tin, £169 per ton cash, 
£170 per ton three months. Copper, £110 per ton cash, 
£107 per ton three months. Lead: English, £31 5s. 
per ton; Spanish, £29 17s. 6d. per ton; spelter, £55 per 
ton, 








CATALOGUES. 





MarsHALL, Sons AND Co., Limited, Gainsborough.—Publica- 
tion No. 979, Section No. 1. Catalogue of portable and semi- 
portable steam engines and other machinery. Engines of the 
single-cylinder, twin-cylinder, and compound types are described 
in this catalogue, and there are some illustrations showing uses 
to which the engines can be put. 5; 

STuRTEVANT ENGINEERING CoMPANY, Limited, Queen Victoria- 
street, London.—Catalogue No. 1013. The “ Monogram ” fans 
to which this publication is devoted are a distinct type for 
delivering medium volumes of air at moderate pressures. They 
are made both as blowers and exhausters, the former having an 
inlet on each side of the casing and the latter but one inlet 
furnished with a cast iron sleeve over which a pipe may be 
slip The book contains illustrations and particulars of 
some of the uses to which these fans may be applied, 








178 


THE ENGINEER 


Ave. 25, 1916 


oo — 











THE MINERAL PRODUCTION OF CANADA IN 
1915. 


Tue Mines Branch of the Canadian Department of 
Mines has recently published its annual preliminary report 
on the mineral production of Canada in 1915. The 
figures, while subject to revision, are. based upon direct 
returns from mine and smelter operators, and are described 
as being fairly complete. It appears that as a result of 
the demand created by the war, the metal mining industry 
in 1915 showed the highest production ever reeorded, and 
notwithstanding the greatly decreased production of 
materials of construction, such as cement, clay and stone 
quarry products, a large increase is still shown in the 
total mineral output over that of the previous year. The 
total value* of the metal and mineral production in 1915, 
as shown in the preliminary report was, it is explained, 
138,513,750 dols.. compared with 128,863,075 dols. in 
1914 and 145,634,812 dols. in 1913, the latter being the 
highest production recorded. The increase in 1915 over 
1914 was thus 9,650,675 dols., or 7.49 per cent., but the 
output is still less than that in 1913 by 7,121,062 dols. 
It is remarked that, without attempting to discuss at 
length the effect of the war upon the Canadian mining 
industry, it may be said that the demand for the metals 
—copper, lead, nickel and zinc— led to great activity in 
the operation of the already developed deposits of these 
metals, and also, later in the year, to the opening up of 
old and the exploitation of new deposits. The capacities 
of steel furnaces were taxed to the utmost to meet the 
demand for shell steel. f 

There has been an increased production in all metals 
with the exception of silver. The total value of the 
metallic production in 1915 was 77,046.082 dols., as 
compared with 59,386,619 dols. in 1914 and 66,361,351 dols. 
in 1913, the increase over 1914 being nearly 30 per cent. 
and that over 1913, the highest previous year, about 
16 per cent. The production of nickel, copper and zine 
are the highest that have been recorded in these metals, 
The quantity of nickel was 50 per cent. greater than in 
1914, copper over 35 per cent. greater, lead nearly 25 per 
cent. greater, gold over 18 per cent.,and pig iron nearly 
17 per cent. The falling off in silver was only 48,000 oz., 
or less than two-tenths of 1 per cent. Owing to the high 
prices of copper and lead the total values of these metals 
show increases of 72 per cent. and 56 per cent. respectively. 

The total value of the non-metallic, production in 1915, 
including clay and quarry products, &c., was 61,467,668 
dols., as against 69,476,456 dols. in 1914, 79,273,461 dols. 
in 1913. Compared with 1914, the decrease was 8,008,788 
dols., or 11.5 per cent., while compared with 1913 the 
falling off was 17,805,793 dols., or 22.5 per cent. The 
largest decreases in 1915 occurred in materials of con- 
struction, such as cement, clay products, lime, sand and 
gravel, and stone and quarry products, the falling off 
varying from 16 to nearly 34 percent. There was, however, 
also a smaller production of coal, natural gas, and gypsum. 
On the other hand, there were increases in the shipments 
of asbestos, chromite, graphite magnesite, pyrites and salt. 


GoLp. 


The total production of gold in placer and mill bullion 
and in smelter products in 1915 is estimated at 916,076 
fine ounces, valued at 18,936,971 dols., as compared with 
773,178 fine ounces, valued at 15,983,007 dols. in 1914, 
an increase of 2,953,964 dols., or 18.5 per cent. Although 
the production has more than doubled since 1907, it has 
not yet reached the high mark attained during Klondike’s 
best years. The 1915 output was exceeded during each 
of the four years from 1899 to 1902. Of the total produc- 
tion in 1915 about 5,550,987 dols. was derived from placer 
and alluvial mining, 9,195,307 dols. in bullion and refined 
gold, and 4,230,677 dols. contained in matte, blister 
copper, residues, and ores exported. 


SILVER. 


The production of silver was 28,401,735 oz., valued at 
14,088,397 dols., as against 28,449,821 oz. in 1914, valued 
at 15,593,630 dols. Silver is the principal metal that did 
not show an increased production in 1915. The falling off 
in quantity was very small, however, amounting to only 
48,086 oz. Owing to the lower price of silver the decrease 
in total value was 1,505,234 dols., or over 9.6 per cent. 
Of the total production in 1915, 24,653,057 oz., or about 
86.8 per cent., is credited to Ontario. The production 
from the ores of Cobalt and other silver camps was 
23,568,147 oz., including 19,893,639 oz. in bullion recovered 
in smelters’ and cyanide plants in Canada and 3,674,508 oz. 
estimated as recovered from ores exported to United 
States smelters. The quantity credited to gold ores was 
84,910 oz. The total production in 1914 was estimated 
at 25,139,214, compared with which the 1915 recovery 
shows a decrease of 1,571,067 oz. 


CopPER. 


. The copper output in 1915 was the highest recorded. 
The production in smelters, together with the estimated 
recoveriés or amounts paid for in ores exported, amounted 
to 102,612,486 lb., which at the average New York value 
of refined copper would be worth 17,726,307 dols. The 
highest previous production was in 1912, when an output 
of 77,832,127 Ib. was reached. Compared with the pro- 
duction in 1914, which was 75,735,960 Jb., valued at 
10,301,606 dols., an increase is shown of 26,876,526 lb., 
or 35 per cent., and in total value of 7,424,701 dols., or 
72 per cent. Of the total 1915 production, 42,050,347 Ib. 
were contained in blister copper, 44,230,052 in copper and 
copper nickel matte, and 16,332,087 recovered from ores 
exported. 


NICKFL. 


Refined metallic nickel is now being recovered in 
Canadian refineries, but only in small quantities and as a 
by-product in the smelting and refining of the silver- 
cobelt-nickel ores of the Cobalt district, nickel oxide having 
been recovered in these smelters for several vears. The 


_* In presenting a total valuation of the mineral produccion as 1s nere 
given, it should be explained that the production of the metals copper, 
gold, lead, nickel and silver is given as far as possible on the basis of 
the quantities of metals recovered in smelters, and the total quantities 
in each case are valued at the average market price of the refined metal 
in a recognised market. There is thus included in some cases the values 
that have accrued in the smelting or refining of metals outside of 
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nickel-copper ores of the Sudbury district, supplemented 
by a small tonnage of similar ores from the Alexo mine in 
Timiskaming, north of Cobalt, are the main sources of 
nickel production, which in 1915 increased nearly 50 per 
cent. as compared with 1914, and is greater than the 
production in 1913, the largest previous record by over 
37 per cent. The nicke! copper ore, derived from twelve 
separate mines, is reduced in smelters and converters to a 
Bessemer matte containing from 77 to 82 per cent. of 
the combined metals, and shipped in that form to Great 
Britain and the United States for refining, the product of 
the Canadian Copper Company going to New Jersey and 
that of the Mond Nickel Company to Wales. A portion 
of the matte produced by the Canadian Copper Company 
is used without the intermediate refining of either metal 
for the direct production of Monel metal, an alloy of 
nickel and copper. The total production of matte in 1915 
was 67,703 tons, containing 39,216,165 lb. of copper and 
68,077,823 lb. of nickel, and valued by the producers at 
10,352,344 dols. The tonnage of ore smelted—part being 
previously roasted—was 1,272,283. The production in 
1914 was 46,396 tons of matte, containing 28,895,825 Ib. 
of copper and 45,517,937 Ib. of nickel, and valued at 
7,189,031 dols. 
: Leap. 


Although there was an increase of nearly 25 per cent. 
in the production of lead, the 1915 output has been 
exceeded in six of the past fifteen years. The production 
of lead in 1915 was 45,377,065 Ib., which, valued at 5.60 
cents per pound, the average price of pig lead in Montreal 
for the year, would be worth 2,541,116 dols. The pro- 
duction in 1914 was 36,337,765 lb., valued at 1,627,568 dols., 
or an average of 4.479 cents per pound. 


ZINC. 


Complete returns of zinc shipments have not yet been 
received, but the tonnage is estimated at 15,553 tons, 
containing 12,400,000 lb. of zinc. Zine shipments in 
1914 were reported as 10,893 tons, containing 9,101,460 Ib. 
of zine. 

OrnEeR METALS. 


Antimony.—After several years of no production the 
demand and high prices in 1915 caused a renéwal of 
activity in mining antimony ores at West Gore, Nova 
Scotia, and Lake George, New Brunswick. About 1288 
tons of concentrates were shipped to England from the 
former locality. The antimony smelter at Lake George 
was operated toward the end of the year with a small 
production of refined antimony, and there was also some 
recovery of refined antimony at the lead refinery at 
Trail, B.C. Antimony ores are also reported to have been 
shipped from Carpenter Creek, Slocan, from Bridge River 
District, Lillooet, B.C., and from the Yukon, but no record 
has been obtained. The total production reported is 
estimated at about 961,040 lb. of antimony refined and 
in concentrates. 

Cobalt.—Metallic cobalt is now being recovered as well 
as cobalt oxide at the smelters at Deloroand Thorold. The 
silver-cobalt-nickel ores of the Cobalt district are reduced 
in these smelters, silver being the principal product with 
arsenious oxide, metallic cobalt and nickel, cobalt oxide 
and nickel oxide as by-products. Returns received show 
@ production in 1915 of 211,610 Ib. of metallic cobalt and 
379,219 Ib. of cobalt oxide. equivalent to a total of 
477,063 Ib. of metal. In 1914 the production was reported 
as 899,027 Ib. of cobalt oxide and 242,572 Ib. of cobalt 
contained in residues sold outside of Canada, or equivalent 
to a total of 871,891 lh. of cobalt. 

Molybdenum.—A production has been reported of 
about 28,600 Ib. of molybdenite, valued at 28,460 dols., 
including cobbed molybdenite and molybdenite contained 
in ore shipped to concentration plants. There were also 
about 50 tons of low grade ore sent to the Mines Branch 
Ore Testing Laboratories for experimental concentration. 

Platinum.—FEfforts are being continued to recover 
platinum from the gravels on the ‘Tulameen River in the 
Similkameen district of British Columbia, and there is 
also occasional recovery of small quantities from the gold 
gravels of Quesnel division, Cariboo district. A recovery 
of about 20 oz. is reported in 1915. There was no recovery 
of platinum from the Sudbury nickel-copper mattes. 


Tron Ore. 


Tron ore shipments in 1915 amounted to 398,112 short 
tons, valued at 774,427 dols., as compared with 1914 ship- 
ments of 244,854 short tons, valued at 542,041 dols. The 
1915 shipments included hematite 205,989 tons, roasted 
siderite 132,906 tons, and cobbed magnetite and con- 
centrates 59,217 tons. The 1914 shipments included 
hematite 89,454 tons, roasted siderite 109,838 tons, and 
cobbed magnetite and concentrates 45,562 tons. 


Pia Tron. 


The total production of pig iron in Canadian blast furnaces 
in 1915 was 913,719 short tons, valued at approximately 
11,592,819 dols., as compared with a production of 
783,164 short tons in 1914, valued at approximately 
10,002,856 dols. A large proportion of this production 
is used directly in the manufacture of steel, and the values 
are in part estimated. The 1915 output shows an increase 
of 130,555 tons, or 16.67 per cent., over that of 1914, and 
compares favourably with the average of recent years. Of 
the total production in 1915, 13,692 tons were made with 
charcoal and 900,027 tons with coke. Included in the 
ore charged to blast-furnaces there was 293,305 short tons 
from Canadian mines and 1,463,681 tons of imported ore. 
Of the imported ore approximately 840,587 tons came 
from Newfoundland. There was also in 1915 a production 
in electric furnaces of 10,794 tons of ferro-alloys—chiefly 
ferro-silicon, with a very small tonnage of ferro-phosphorus 
—-valued at 753,406 dols., as compared with a production 
in 1914 of 7524 tons, valued at 478,355 dols. About two- 
thirds of the ferro-silicon production in 1915 was of 50 per 
cent. grade, and the balance was of 75 and 85 per cent. 
grade. 

Sreet INcots AND CASTINGS. 


The production of steel ingots and castings in 1915, 
including 5626 tons from electric furnaces, was 1,020,335 
short tons, as compared with a production in 1914 of 
828,641 tons, The 1914 production included open-hearth 





ingots 608,383 tons, Bessemer ingots 203,184 tons, direct 
open-hearth castings 15,315 tons, and other steel castings 
1759 tons—these figures being a revision of those pre- 
viously published. 

ASBESTOS. 


The asbestos production in 1915 was obtained from the 
same field in Quehec as heretofore. The output was less 
than in 1914, but sales showed an increase of about 1; per 
cent. Stocks on hand at the end of the year showed a 
noticeable decrease. The total output in 1915 was 106,558 
tons, as against 107,668 tons in 1914, showing a decrease 
of 1110 tons, or 1.03 per cent. The sales and shipments 
during 1915 were 113,115 tons, valued at 3,491,450 dols., 
or an average of 30.87 dols. per ton, as against sales in 
1914 of 96,542 tons, valued at 2,892,266 dols., or an average 
of 29.92 dols, per ton. The 1915 sales were larger in 
quantity than those of 1914 by about 17 per cent. and in 
value by about 20 percent. The total quantity of asbestos 
rock milled during the year is reported as 1,795,472 tons, 
which with a mill production of 102,571 tons shows an 
average estimated content. of about 5.71 per cent. of 
asbestos fibre in the rock. The estimated content of fibre 
in rock milled in 1914 was 6.03 per cent. 


CHROMITE. 


From 1910 to 1914 inclusive no chromite was mined 
in Canada, and only a few small shipments were made 
from stock, but in the early summer of 1915 the demand 
for chromite in the United States led to considerable 
activity in the chromite-producing area in the vicinity of 
Black Lake and Coleraine, Quebec. Old dumps were 
picked over and old pits re-opened. During the summer 
months ore averaging probably less than 30 per cent. 
Cr,O, found a ready market, but towards the close of the 
year buyers were insisting on a 35 per cent. ore. 


CoAL AND COKE. 


Coal.— The total production of marketable coal for the 
year 1915—comprising sales and shipments, colliery con- 
sumption and coal used in making coke, or used otherwise 
by colliery operators—was 13,209,371 short tons, valued 
at 31,957,757 dols., as against 13,637,529 tons, valued at 
33,471,801 dols. in 1914, showing a decrease of 428,15s 
tons, or 3.14 per cent. in quantity, and of 1,514,044 dols., 
or 4.52 per cent., in total value. In estimating the values 
of the coals, arbitrary values are assumed for the Nova 
Scotia and British Columbia production, viz., 2.50 dols. 
per long ton for the former and 3.50 dols. per long ton for 
the latter. The values used for coal production in the 
other provinces are those furnished by the operators. 
The Nova Scotia production was 7,429,888 tons, an increase 
of 58,964 tons, or 0.8 per cent., over that of 1914; the 
Albertat production 3,320,431 tons, a decrease of 362,584 
tons, or 9.8 per cent.; the British Columbia production 
2,089,966 tons, a decrease of 149,833 tons, or 6.7 per cent.; 
the Saskatchewan production 236,940 tons, an increase 
of 4641 tons, or about 2 per cent.; the New Brunswick 
production 122,422 tons, an increase of 24,373 tons, or 
24.85 per cent.; and Yukon Territory, a production of 
9724 tons, a decrease of 3719, or 28 per cent. 

Coke.—The total output of oven coke during 1915 was 
1,200,766 short tons, made from 1,856,393 tons of coal, of 
which 1,425,172 tons were of domestic origin and 431,221 
tons were imported. The total quantity of coke sold or 
used by the producers during the year was 1,168,921 tons, 
valued at 4,253,536 dols., or an average of 3.64 dols. per 
ton. In 1914 the total output was 1,015,253 tons, and 
the quantity sold, or used by the producers, was 1,023,860 
tons, valued at 3,658,514 dols., or an average of 3.57 dols. 
per ton. Returns for 1915 show a production of 0.647 
tons of coke per ton of coal charged, as compared with 
0.658 tons of coke per ton of coal charged in 1914. The 
output of coke by provinces in 1915 was as follows : 
Nova Scotia, 584,993 tons, an increase of 239,113 tons over 
1914 production; Ontario, 316,211 tons, a decrease of 
61,303 tons ; Alberta, 24,187 tons, a decrease of 4354 tons ; 
and British Columbia 275,375 tons, an increase of 12,057 
tons. The Ontario production was entirely from imported 
coal. By-products from coke ovens, which ineluded 
10,448 tons of ammonium sulphate, 7,365,931 gallons of tar, 
and 4,089,602 thousand cubic feet of gas, made in 1915, 
were in excess of the production in 1914. There was also 
for the first time a production of benzol and associated 
compounds. The production of trinitrotoluene near the 
close of the year was reportedt by Col. Carnegie, of the 
Shell Committee, as 100,000 Ib. per week. 


Fetsear, FLuorspar, GRAPHITE, GYPSUM, AND 
MAGNESITF. 


The 1915 production of felspar was 15,455 tons, valued 
at 59,124 dols., or an average of 3.18 dols. per ton, as 
compared with a production in 1914 of 18,060 tons, valued 
at 70,824 dols., or an average of 3.92 dols. per ton. There 
have been no shipments of fluorspar for three years. but 
the operators report having contracted for delivery of 
1000 tons in 1916. Shipments of milled and_ refined 
graphite amounted to 2610 tons, valued at 121,023 dols., 
or an average of 46.37 dols. per ton. The 1914 production 
was 1647 tons, valued at 107,203 dols. Exports of plum 
bago and of manufactures of plumbago were valued at 
96,325 dols., according to Customs records. The produc- 
tion of gypsunfof all grades in 1915 is reported as 470,335 
tons, valued at 849,928 dols. This is lower than for 
several years, previous production having been 516,880 
tons in 1914, 636,370 tons in 1913, and 578,454 tons in 
1913. Gypsum sold in 1915 was classified as follows :— 
Lump, 342,467 tons ; crushed, 48,735 tons; fine ground, 
6455 tons, and calcined, 72,678 tons. In 1914 the tonnages 
of the various grades were :—Lump, 351,729 tons; 
crushed, 49,441 tons ; fine ground, 6097 tons, and calcined 
109,613 tons, Exports of crude gypsum were 292,234 
tons, valued at 336,380 dols., being the smallest reported 
since 1908. Exports of ground gypsum, which were 
valued at less than 10,000 dols. yearly for many years, 
rose to & value of 35,490 dols. in 1914 and to a value of 
80,933 dols. in 1915. The production of magnesite in 
1915, chiefly. crude, but including some calcined, was 
14,779 tons, valued at 126,535 dols., in’ contrast with a 





t Mr. Stirling, Chief Inspector of Mines, advises on February 26th 
oe a. 1915 output in Alberta, excluding unmarketable slack, was 
”t Bulletin Can, Mining Institute, December, 1915, page 902. 
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yearly average production from 1908 to 1914 inclusive of 
62 14 tons. 
MANGANESE ORES. 


In 1915 there was, according to returns received to date, 
a production of 47 tons of manganese ore (90 per cent. 
Mn O,), valued at 5460 dols., or an average of 116.17 dols. 
yer ton, a8 Compared with a production in 1914 of 28 tons, 
valued at 1120 dols., or an average of 40.00 dols. per ton. 
The records of the Customs Department show exports of 
manganese ores amounting to 255 tons, valued at 6855 dols., 
which would seem to indicate shipments additional to 
those reported, 


Natura Gas. 


Complete returns had not at the time of writing the 
report been received from some of the largest operators in 
Ontario, The 1915 production of natural gas-—subject 
tu the corrections of the estimates used—was approxi- 
mately 18,319,710 thousand cubic feet, valued at 3,300,825 
dols. The production the previous year was reported as 
21,692,504 thousand cubic feet, valued at 3,484,727 dols., 
of which amount Ontario produced 14,094,521 thousand 
ecubie feet, valued at 2,215,808 dols.; New Brunswick, 
425,826 thousand cubic feet, valued at 54,249 dols., and 
Alberta 7,172,157 thousand cubic feet, valued at 
1,214,670 dols, 


PETROLEUM. 


The annual production of crude petroleum, which had 
been showing a steady decrease from 1907 to 1914, showed 
in 1915 a slight increase in quantity over the 1914 produc- 
tion. The value, though, was the lowest recorded in the 
records of the Division, which date back to 1885, for the 
average price per barrel in Western Ontario—from which 
nearly the entire Canadian production comes—was the 
lowest in several years. A bounty of 1} cents per gallon is 
paid on the marketed production of crude oil from Canadian 
oilfields through the Department of Trade and Commerce. 
From the bounty statistics it appears that the 1915 produc- 
tion in Ontario and New Brunswick was 215,464 barrels, 
on which bounties amounting to 113,118.45 dols. were 
paid. The market value of this crude oil at 1.394 dols. 
per barrel amounted to 300,572 doles. In Alberta there 
was a small production of crude oil; but no bounty was 
paid on this, as the specific gravity was below the standard 
set by the Petroleum Bounty Act, and complete records 
have not heen furnished by the producers. The total 
production of crude oil—exclusive of Alberta—in 1915 is 
therefore 215,464 barrels, valued at 300,572 dols., as com- 
pared with a production in 1914 of 214,805 barrels, valued 
at 343,124 dols. The average monthly price of crude oil 
per barrel at Petrolia for the year was 1.39} dols., as 
eompared with 1.59 dols. in 1914 and 1.782 dols, in 1913. 
For the first seven months of the year the average price 
was almost constant at 1.30} dols. per barrel, but during 
the last five months it showed an increase month by 
month, reaching a@ maximum of 1.70 dols. in December. 


Pyrites, SALT, AND TALC. 


The production of pyrites in 1915 was 296,910 tons, 
valued at 1,028,678 dols., of which 153,607 tons, valued 
at 614,428 dols., was mined in Quebec, and 143.303 tons, 
valued at 414,250 dols., was mined in Ontario. The 1914 
producton was 228,314 tons, valued at 744,508 dols., of 
which 117,698 tons, valued at 470,792 dols., came from 
Quebec, and 110,616 tons, valued at 273,716 dols., came 
from Ontario. The total sales of salt in 1915 were 119,900 
tons, valued at 600,226 dols.—exclusive of the cost of pack- 
ages—as compared with sales in 1914 of 107,038 tons, 
valued at 493,648 dols, The production of tale was about 
the same as in the two preceding years, the 1915 shipments 
being 11,885 tons, valued at 40,554 dols. 


CEMENT. 


The general decrease in production of structural materivls 
and clay products, which was a feature in 1914, was 
repeated in 1915, the production in the latter year being 
valued at 18,712,074 dols., as against a production in 
1914 valued at 26,009,227 dols. The total quantity of 
Portland cement, including natural Portland, made in 
1915 was 5,153,763 barrels of 350 Ib. each, as compared with 
8,727,269 barrels in 1914, a decrease of 3,563,506 barrels, 
or about 40 per cent. The total quantity of Canadian 
Portland cement sold or used during 1915 was 5,681,032 
barrels, valued at 6,977,024 dols., or an average of 1.228 
dols. per barrel, as compared with 7,172,480 barrels sold 
or used in 1914, valued at 9,187,924 dols., or an average 
of 1.28 dols., showing a decrease in quantity of 1,491,448 
barrels, or about 20 per cent. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
for August, 1916, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Headquarters and Range.—The Headquarters will be closed 
during August, except on Tuesday evenings, and the Range will 
be open only on Thursday evenings. On these evenings the 
Sergeant-Major will take charge and be responsible for the main- 
tenance of order and discipline. Recruits are urged to take 
advantage of this arrangement for drilling and shooting. 


Instruction Classes.—Instruction Classes at 46, Regency-street, 
will be held as usual for Platoons Nos, 9 and 10. 


Camp.—The camp at Otford will be available until August 
3lst. Members wishing to attend should enter their names at 
Headquarters on the sheet provided for the purpose. The cost 
will be about 3s. per day. Members should provide themselves 
with two blankets, knife, fork, spoon, cup, plate and a spare 
pair of boots, 


Entrenching.—As many members as possible should endeavour 
to attend the Sunday Ent hing Parades, in order that the 
work to be done may be compieted as expeditiously as possible. 
Parade in uniform, as waak at Victoria (South-Eastern and 
Chatham Railway) Booking Office, 8.45 a.m. Members are 
reminded that this work is of national importance, and therefore 
all who are able to putin Saturdays and occasional week-days 
are urged to do so. They are reminded that they can obtain 
ae vouchers from the booking clerk by showing their cap 
yadges, 








By order, 
Mactxop YRarsLey, 
Adjutant, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 








and means are provided for holding stationary one of these 
shafts. There are two installations of pumps, one coupled to 
each shaft. and each of 50 per cent. of the normal full-load 
capacity. When the main engi are I ing under full 
normal load both sets of pumps are driven, but when the engines 
are working at less than normal one of the turbine shafts and 








When an abridgment is not illustrated the Specification is without 


drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
— 25, Southampton-build: Chancery-lane, W.C., at 6d. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the i nt, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM GENERATORS. 


10,664. July 22nd, 1915. 
Cireulators Limited 
London, 

To promote increased circulation of water in boilers of the 
Cornish, Lancashire or Scotch types, the inventors place above the 
furnace flue or flues a water chamber or saddle extending partially 
round the flue at each side and having at its upper side, imme- 
diately over the furnace flue, a nozzle of any convenient shape. 
The chambers are constructed from segmental plates, frames or 
sheathing, and are secured by means of chains, bolts or other 
connections without interfering with or disturbing the tube to 


CIRCULATORS FOR STEAM BoILers, 
and others, 118, Leadenhall-street, 
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which they are applied. The chamber is formed of such an 
inner area at each side of the tube that the water entering at 
the lower part of the saddle-like member enters into a gradually 
increasing area, the area being largest at the top where it meets 
the nozzle chamber. The chamber being of annular form, is 
not of a regular and uniform extent about the circumference of 
the flue, but is less at the bottom than at the upper end for the 
purpose of ensuring that, as the water becomes of higher 
temperature, an increased area is provided, and thus freedom 
is secured for expansion. with a consequent increased rapidity 
of flow being set up in the area from the bottom to the top.— 
August 2nd, 1916, 

15,159. October 27th, 1915.—WarTerR-TuBE Borrers, James 

Dornan, 6, Overtoun-road, Dalmuir, Scotland. 

The type of boiler to which the invention is applicable is that 
in which four horizontal drums, A, B, C, D, are arranged in 
quadrilateral fashion, two—C, D—being on either side of the 
fire-grate, while the other two—A, B—which serve as steam and 
water drums, are arranged vertically above the lower ones. 
The drums are connected by tubes, E, F, G, H, as shown in 
the drawings. This invention consists in providing a super- 
heater N, consisting of a nest of coils in the angular space 
immediately above the intersection of the tubes G, H—Fig. 1— 
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and capable of being withdrawn laterally from the generator. 
Two pairs of movable dampers, P Q and JT, are provided to 
cover or uncover the upper and lower surfaces of the super- 
heater, The construction of the superheater block is shown in 
Figs. 3 and 4. It has a saturated steam admission header 
arranged along the two upper faces of the block and with a 
superheated steam discharge header arranged along the two 
lower faces of the block, the coils or limbs being connected each 
at one end to the admission header and at the other end to the 
discharge header.— August 2nd, 1916. 


TURBINE MACHINERY. 


15,212. October 28th, 1915.—StTeam Tursrnes, William Beard- 
more and Co., Limited, Dalmuir, Dumbarton, and another. 
This invention is connected with steam turbine installations 
in which the auxiliary machinery is turbine-driven. Its object 








is to utilise turbines of the type in whicli there are two oppos- 
sitely rotating rotors, so that economy in the. auxiliaries is 
attained when the gi are r ing below normal 
power. In this class of turbine there are two driving shafts, 








its corresponding pump is held stationary. Thus a full load is 
thrown on the other half of the plant. A diagrammatic illustra- 
tion is shown herewith, in which are two centrifugal pumps A B, 
having their impellers on or coupled to the two oppositely 
rotating shafts C D of a turbine E of the type referred to. The 
simple means of holding one or other rotor and the corresponding 
pump impeller consist of dog clutches, one ber F of each of 
which is splined or otherwise mounted on the shafts C D, while 
the other member G of each is fixed to the casing of the turbine 
E. Each clutch is controlled by a hand wheel operated screw 
gear H.—Auguat 2nd, 1916, 





INTERNAL COMBUSTION ENGINES. 


10,787. July 26th, 1915._-Lampress Ow. Enernes, Sir Kenneth 
I. Crossley Brothers, Limited, Manchester, and another. 

This invention relates to oil engines in which the fuel is injected 
by itself as a spray into the compressed air in the combustion 
chamber towards the end of the compression stroke, the air 
being compressed to such a degree that when the oil is sprayed 
into the chamber it is ignited. The fuel is injected at a pressure 
of less than 1000 Ib. per square inch and the inventors depend 
for efficient vaporising and ignition on the passing of the spray 
through and in contact with the compressed air. The water- 
jacketed combustion chamber is of spheroidal shape, as shown 
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in the drawings—Figs. 1 and 2. The oil sprayer valve is indi- 
cated at 8S, the spraying orifice at O, the oil chamber behind the 
spraying orifice at C, the combustion chamber at D, the piston 
at P, and the reduced portion of the end of the piston—when 
used—at T. Any valve used is arranged with its head to form 
part of the walls of the chamber, as shown, for example, at V. 
The hottest core or zone during spraying is indicated approxi- 
mately by the space contained within the dotted lines at H.— 
fugust 2nd, 1916. 


8110. December 28th, 1915.—Two-stroke Exarnes, Erik T. 
W. Addyman, the White House, Starbeck, Harrogate. 

In two-stroke engines with one or more cylinders, in which 
air or the combustible mixture is compressed in the front part 
of the cylinder, the front part is cut off or separated from the 
engine crank chamber by means of a valve plate A. which is 
moved to and fro by the oscillating movements of the connecting- 
rod. The object is to provide means whereby the several parts 
of the engine can be effectively lubricated. Fer this purpose 
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the end portions of the chambers G jn which the plates slide are 
placed in communication with a Mibricant supply within the 
erank chamber casing. Each portion is fitted with non-return 
valves M N, so that when the plate moves to and fro it acts as 
a plunger in the end portion of its chamber, whereby lubricant 
is drawn into the chamber end from the supply, and is forced or 
pumped through one or more of the valves and delivery piping 
to the parts of the engine to be lubricated. The connecting-rod 
where it passes through the aperture B is connected with the 
plate A by means of a cup and ball or other rocking joint com- 
prising spherical members or seatings D secured to the plate.—- 
August 2nd, 1916. 


DYNAMOS AND MOTORS. 


10,711. July 23rd, 1915.—VxentTimmuaTING Dynamos, Albert 
Mond, 19, Southampton-buildings, London, W.C, (a com- 
munication from Maschinenfabrik Oecerlikon, Oecrlikon, 
Switzerland). 

In accordance with this invention the cooling or ventilating of 
turbo-alternator rotors is effected by passing the cooling 
medium axially through the slots arranged intermediate with 
the winding slots in the rotor from both ends simultaneously 
towards the central parts, from whence it is discharged in 
a radial direction to the stator. With this object the cooling 
slots are made of radial depth approximately equal to that of 
the winding slots, giving rise to increased magnetic saturation 
at the roots of the rotor teeth and producing :a strong curvature 
of the no-load characteristic of the machine.and are provided 
with large radial outlets near the middle of the rotor, the radial 
walls of which act as fans when the hine is r ing. The 
drawings show the method of construction, The slots A housing 
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are the radial openings or outlets, 
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Ventilation slots E F can also be provided in those parts through 
which part of the air current escapes through the opening F 
into the rotor caps. The cooling slots are closed at their upper 
ends at those portions of their length where there are no radial 
outlets for the cooling air, preferably by wedges G of magnetic 
material foreed into the slots as shown.—-August 2nd, 1916. 


17,419. December 13th, 1915.—Etecrric Lirrina Gear, 
Maschinenfabrik Oerlikon, Oerlikon, Switzerland. 
This is a brake for electric induction motors actuating the 
hoisting gear of lifting and winding apparatus, and is applicable 
to alternating current induction moters with slip rings. The 
stator winding of the motor is excited during the lowering period 
with continuous current’ generated by a dynamo driven by the 
descending load, while the motor itself acts as an alternating 
eurrent generator on loading resistances cgnnected to its slip 
rings, Fig. 1 shows the arrangement of the device during the 
lifting period, and Fig. 2 is a view of the lifting gear. During 
the liftmg period the hoisting motor works in the usual way 
and the continuous current exciter is driven thereby, running 
idle. - The contact lever is gradually moved over the contacts 


1 to 6 in the direction of the arrow “ lift,’”’ whereby the series 
resistances is gradually cut out, until, at contact 6 the armature 
the 


is short-cirenited. At eontact 1 eirenit of a braking 
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magnet is closed and thereby the brake is released. For 
starting the lowering movement the contact lever is moved to 
contact 1 “lower.” This connects the contacts G to H and J to 
K, and current is admitted to the brake magnet, thus releasing 
the brake, so that the hoisting gear is actuated by the pull of the 
load Q. At the same time contacts L and M are connected, 
whereby the circuit of the continuous current dynamo through 
the stator winding of the hoisting motor is completed. The 
motor is now excited by the dynamo—which furnishes 
braking current—and adjusts itself to the minimum speed 
desired, which can be predetermined by choosing the dynamo 
of suitable size. Greater speed can be obtained through weaken- 
ing the excitation, by gradually switching into circuit the resist - 
ances NOP to 8S by means of the contacts 2 to 5. It may 
sometimes happen that with light loads the weight is insufficient 
to actuate the gear. In such cases it will be necessary to supply 
current to the motor from the alternating current circuit. This 
can be effected by bringing the contact lever into the positions 
6 and 7.—August 2nd, 1916, 


SWITCHGEAR. 


11,603. August llth, 1915.—SwircueraR For ELEctrRic 
Motors, Thomas Broadbent and Sons, Limited, Hudders- 
field; and another. 

This invention relates to the control of electrically-driven 
machines such as hydro-extractors, the object being to control 
such machines so that where there is a number of them a single 
operator may be able to attend to the filling and starting of the 
extractors, which will automatically come to rest after running 
for a predetermined period of time. The invention consists of 
a switch for controlling the circuit supplying current to the 
motor for driving the extractors and a retaining switch adapted 
to hold the circuit closed after the controlling switch has been 
opened and after a certuin time has elapsed to cause the circuit 
to the motor to open. The general arrangement is shown in 
Figs. 1 and 2. The mechanism comprises a starting switch A 
and a retaining switch B mounted upon a common spindle and 
operated by a weight D in such a manner that when the weight 
is lifted to the top of its travel a projection E carried by the 
weight closes both switches. A catch F on the spindle of the 
switches is engaged by a stop Q, which is capable of movement 
about its pivot R. The stop is  yomry into position under the 
eatch by the action of the spring 8 and is neleased by a downward 
movement of the tappet rod T. The engagement of the catch 
F with Q holds the retaining switch B closed during the descent 





the excitation winding and those at B are used for cooling. C 
The cooling or ventilating 
slots B are not continued through the full length, a bridge D 
being provided in the centre of the opening C to serve as a stay 
for the rotor teeth in the places where the latter are not held by 
wedges, and also to guide the ventilating air in an efficient manner. 





the switch to open. The rate at which the weight descends is 
controlled by a dashpot G, provided with a needle valve H. 
The starting, retaining and emergency switches and the timing 
arrangement carry a handle N, whereby the weight may be 
raised by means of a chain passing over a pulley or barrel O to 
close the switches and an adjusting or calibrating device P 
whereby the position of the needle valve controlling the outlet 
from the dashpot may be varied so that the weight will take the 
desired time to fall and open the switch, When the weight is 
raised both the starting and retaining switches are closed and 
the motor circuit completed, ‘The springs on which the bridging 
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members of these switches are carried are so arranged that when 
the weight begins to descend the spindle on which the switches 
are carried also descends for a short distance before the catch F is 
engaged and held and the starting switch is opened. This is 
accomplished by providing the starting switch with a larger 
closing gap than the retaining switch. Before the starting 
switch opens, however, the motor circuit has been completed and 
transferred to the retaining switch. On reaching the limit of 
its downward travel the weight releases the catch and allows the 
retaining switch to open,—August 2nd, 1916, 


LOCOMOTIVES. 


11,016. July 29th, 1915—Locomotive Furnaces, Matthew 
D. Robinson, Mere Bank, Fairfield, Manchester. 

This invention is for an induced draught apparatus for locomo- 
tive fire-boxes in which air is admitted by a number of holes placed 
in the fire-box walls below the brick arch, either in the front or 
back or both, the air being induced by means of jets of super- 
heated steam. A designates the steam dome of the boiler, 
from which steam is taken by the dry pipe B, and after passing 
a stop and regulating valve C on the fire-box back-plate D is 
led through the boiler to the smoke-box tube-plate Eby a pipe 
F, which passes through the tube-plate E into the smoke-box 
G. This pipe F is connected to a superheater element H, which 
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traverses in series a suitable number of the smoke tubes J by 
means of return bends. The steam thus superheated is then 
taken by another pipe K outside the boiler to a number of air 
inlets L in the front of the fire-box proper M. Each of these 
inlets is provided with a steam jet or nozzle N and an air inlet 
cone O in order to increase the inductive efficiency of the jets. 
In the back-plate D of the fire-box on each side of the fire-hole 
are additional air inlets P, similarly provided with steam jets and 
air inlet cones, the steam supply to which is taken through a 
pipe Q and controlled by a valve R.-—August 2nd, 1916, 


MISCELLANEOUS. 


15,778. November 9th, 1915.—StTream Stop Vatves, Restal 
R. Bevis and another, 7, St. James’s-road. New Brighton. 
This invention relates to valves having flexible seatings 


N° 15,778 











consisting of a thin metal disc, the outer part of which is held 
fixed between a facing on the valve seating and a facing on a 





of the weight, which on nearing the bottom of its travel carries 
with it the tappet rod T, thereby releasing the catch and allowing 





ring secured to the valve seating by studs or bolts, the inner part 





B the valve seating, C the valve, D the guard ring, and FE the 
flexible seating. The seating B is secured in position in ¢},, 
casing by the studs F ; these studs also serve to secure in POSition 
the guard mg by means of which the flexible seating is jy\\| 
in position, The outer part of the flexible seating E is gripy.| 
between the facing G on the fixed seating and a facing H oy, 
the guard ring, and the latter is fixed concentrically relative), 
to the seating by a spigot J on the fixed seating, which fits 
corresponding recess in the guard ring. When the valve is jy 
the closed position as shown, the inner part of the flexible seati;,, 
is foreed by the annular facing M on the valve into contact wit|, 
an annular facing K on the seating. When the valve is open ile 
elasticity of the flexible seating causes it to leave the seating \ , 
but the flexure of the seating is limited by the portion L of the 
guard ring which extends over the flexible seating, the flexure 
being limited to the minimum necessary to ensure a flexilly 
jointing surface and being usually not more than 0.005in,  {¢ 
will be seen that the closing movement of the valve is limited 
by the facing and the free edge of the flexible seating B inir. 
posed between this facing and the facing M on the valy: 

August 2nd, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—wh, ich 
right when acquired can be retained after the war—and has |i-en 
specially compiled for Tue ENGINEER by Lewis Wm. Govlid, 
Chartered Patent Agent, 5, Corporation-street, Birmingham, 
It is desirable in the first instance to obtain the latest pur- 
ticulars upon the Patents Register. If any patent listed |as 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of six of the patents given below £26 and on 
the remaining patent £18 have been paid in renewal fees. 


No. 1099/09—Permanent way; rail joints. Fish-plates are 
welded—as by are welding—to rail ends along the underside of 
the rail heads and the upper side of the rail feet. Fish-plates 
having a tread portion entering a recess in the rail ends may be 
used, and a base plate may also be welded at the joints. ‘I'}\o 
worn ends of the rails may be cut away and a new piece of raj! 
inserted, longer fish-plates being used and welded to the old 
and new rails. The fish-bolts and nuts may also be welded in 


place. Busse, A., Germany. Dated January 15th, 1908. 
No. 1152/09.—Permanent way. Crossings; points; rails, 


The filling pieces used in the grooves of points and crossings (vo 
take the weight of the vehicles are welded in place—by are 
welding, for example. The material melted in by the are 
enters grooves formed in the rail during the welding proc: 
Worn filling pieces may be brought to their original size by hard 
steel welded on. Metal may also be added to repair the ruil 
itself. The welded metal is brought to the correct 
preferably while highly heated. Busse, A., Germany. 
January 16th, 1908. 

No. 1164/09.—Coating biscuits. A machine for coating 

biscuits, &c., with sugar, &c., comprises a drum dipping into an 
icing tank and carrying a number of endless threads, which pass 
over a grooved roller and over a series of grooved wheels, ‘Iw 
biscuits are placed on a table and pushed by a slide on to an 
adjustable table, from which they are pushed on to the drum by 
a slide. Pecher, H., Germany. 
No. 2016/09.—Electro-magnets. Electro-magnets for use in 
apparatus such as frequency meters, in which tuned bodies are 
caused to make resonant vibrations by a magnet having an 
elongated pole rea a are formed of a number of small electro- 
magnets united to form a continuous polar surface by iron bridges 
common to all. The separate electro-magnets are fixed to a 
common iron bar and united at the top by a similar detachable 
bar. The coils may each have a different number of turns and 
be unequally — to vary the magnetism along the bar. 
Hartmann and Braun Akt.-Ges., Germany. 

No, Sy ahs nay tee illuminating gas. In the lique- 
faction of illuminating gas by pressure, and without cooling 
below normal temperature, the gas is first subjected to a pressure 
of from 20 to 30 atmospheres, and the liquefied hydrocarbons 
of low boiling-point are separated. The pressure is then 
increased to 100 atmospheres, or to the degree necessary for tlie 
liquefaction, as far as possible, of all the residual gas. ‘lo 
recover the gas absor by the hydrocarbons liquefied during 
the first stage, this liquid is conducted to a chamber communi- 
cating with the suction conduit of the compressor. Blau, H., 
Germany. Dated January 3lst, 1908. 

No. 2475/09.—Ordnance ; field carriages. Relates to trail 
spades and consists in providing an adjustable spade for wag on 
soft ground which can be housed in the inoperative position, 
but which, in the operative position, firmly beds against a fixed 
spade, intended for use on hard ground. The adjustable spade 
is supported in bearings formed excentrically on a pin pivoted 
to the trail and adjustable by means of a lever. Krupp Akt.-Ces., 
F., Germany. Dated April 21st, 1908. 

No, 2752/09.—Paper bags. Cross-bottom paper bags are 
formed from cut sheets of paper by means of a device which 
consists of a plate disposed between two other plates with 
triangular ends or tongues. The triangular tongues, which ure 
bent outwards, project beyond the end of the intermediate 
plate. A sheet ol pager is folded round the plates, and its edges 
are stuck together. The ends of the sheet are then pressed in 
between the tongues, forming two overlapping gussets which, 
when stuck together, form the square bottom of the bag. The 
ends may also be folded by means of two pivoted members, one 
of which has a blade which fits into a sheath carried by the 
other. The pivoted members when rotated fold in between 
the tongues and form the bottom of the bag. Holweg, ., 
Germany. Dated February 5th, 1908. 
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Iron AND Steet Institute,—The autumn meeting of the 
Institute will be held at the Institution of Civil Engineers, Great 
George-street, Westminster, on ‘Thursday and Friday, September 
2Ist and 22nd, 1916, commencing at 10.30 a.m. on the 21st and 


at 10 a.m. on the 22nd. A selection of papers will be read and 
discussed, and the following is a list of papers that are expect«| 
to be submitted :—(1) H. Brearley : 


“Some Properties of 
Ingots ”’; (2) Professor E. D, Campbell, ‘‘ Influence of Heat- 


treatment on the Thermo-electric Properties and Specific 


Resistance of Carbon Steels’; (3) Dr. H. M. Howe and A. |. 


Levy, ‘‘ Heat Treatment of Eutectoid Carbon Steels”; (4) J. 
N. Kilby, 
‘* Manganese Ores of the Bukowina, Austria ”’ ; . 
Stead, F.R.S., “Influence of Elements on the Properties 0! 
Steel”; (7) Dr. J. E. Stead, F.R.S., “ Notes on (a) Nickel Stec! 
Scale ; (b) on the Reduction of Solid Nickel and Copper Oxici 

by Solid lron; (c) on Effect of Blast-furnace Gases on Wroug!it 
Iron ” ; 


“Steel Ingot Defects”; (5) Herbert K. Scott, 


(6) Dr. J. E. 


and (8) G. F, Zimmer, “‘ Use of Meteoric Iron by 





forming a flexible seating for the valve. A is the valve casing, 





Primitive Man.” 
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Naval Incidents. 


THE nayal news of the month is dominated 
by the various reports which have come to hand 
regarding a certain amount of activity in the North 
Sea on the 19th. To what this activity exactly 
amounted, and what significance is to be attached 
to it, we cannot clearly say, for the reports issued 
concerning it are conflicting and show considerable 
reticence. On the date mentioned, it appears, the 
German High Seas Fleet came out ‘‘ on an enterprise.” 
The British, forces, however, were discovered by the 
German scouts to be in considerable strength. The 
enemy, therefore, avoided action and retired to his 
ports. While British ships were searching for the 
German forces, apparently with the object of bringing 
about an action, the light cruisers Nottingham (1913) 
and Falmoutr (1910) were lost by submarine attack. 
Of the crew of the Nottingham totalling 490, 38 are 
reported missing. » All on board the Falmouth, some 
390, were saved, but one man has since died. During 
the course of events one enemy submarine was sunk 
and one rammed and probably destroyed. Three 
days later, on the 22nd, the British submarine E23 
came home from the North Sea and reported that on 
the morning of the 19th she had twice torpedoed a 
German. battleship of the ‘“‘ Nassau ”’ class, that is to 
say, one of the earliest class of Dreadnoughts built by 
Germany. The second torpedo was discharged 
against the vessel while she was being escorted home 
in a damaged condition by five destroyers. Lieut.- 
Commander Turner, of the E23, believes that the 
vessel, thus twice attacked, was sunk. All the 
statements made so far are based on the British 
official reports. According to the enemy matters 
were very different. The Berlin Admiralty will 
not admit that its High Seas Fleet was in action 
at all, but sets everything down to the credit of its 
submarines, which it would have it believed alone 
were present. It is admitted that a German sub- 
marine was rammed by a British destroyer, but it is 
claimed that this vessel managed to return safely to 
port. That a second submarine was destroyed is 
denied. Regarding the exploit of the E23, it is 
admitted, semi-officially, that the battleship Westfalen 
was hit and slightly damaged by a British torpedo 
on the 19th, and that a second torpedo was fired at 
the same ship. It is claimed, however, that the 
second torpedo missed its mark, and that the 
Westfalen was able to proceed under her own steam. 
Little reliance is to be placed on any of these German 
statements. None whatever, our Admiralty assures 
us, is to be attached to the further claim that during 
the action a British destroyer was sunk and 
a British battleship damaged by torpedoes. 


British Mishaps and Losses. 


In addition to the loss reported above of 
the light cruisers Nottingham and Falmouth, we have 
suffered further mishaps during the past month. On 
the 13th, our destroyer Lassoo sank off the Dutch 
coast after being torpedoed or mined. Of course, the 
Germans claim the loss of this vessel for the torpedo 
of one of their submarines, but as the disaster 
happened a few miles off the Dutch coast and not in 
the English Channel, as the enemy states, there is 
more than a doubt as to the truthfulness of this claim. 
The Lassoo was one of our newest “L” class of 
destroyers. Of her crew of about a hundred, six are 
reported to be missing. On the 24th, the armed 
boarding-steamer Duke of Albany was torpedoed and 
sunk in the North Sea by a German submarine. Of 
her complement totalling 111, two officers and 22 men 
were lost. This vessel was formerly engaged on the 
Fleetwood and Belfast passage, and was owned 
jointly by the Lancashire and Yorkshire and the 
London and North-Western Railway Companies. 
On the same date it was announced that his Majesty’s 
armed yacht Zaida, on service in the Gulf of 
Alexandretta, had been sunk by the enemy. This 
vessel, it is believed, formerly belonged to the Earl 
of Rosebery. She carried a crew of six officers and 
27 men. Of these, four officers and 19 men are 
reported to be prisoners in the hands of the Turks. 
The record of these mishaps at sea has, unfortunately, 
to be supplemented by one on land, for on the 
afternoon of the 2Ist an explosion occurred at a 
munitions factory in Yorkshire. A fire, it seems, 
started outside a small magazine. This soon exploded. 
Further explosions followed as a result, until the 
largest magazine blew up. The fire which preceded 
the first explosion gave a certain amount of warning 
to the workpeople, and all the women and most of the 
men were enabled to get out of danger. The muni- 
tions factory was practically demolished, and some 





neighbouring works were set on fire and burnt down. 
A quantity of rolling stock was also destroyed. The 
number of casualties has not up to the present been 
stated, but by the next day twenty deaths had been 
reported. One of the fire-engines summoned to the 
works exploded, and caused thereby the deaths of 
a number of firemen. This is the second of such 
disasters which have been reported in this country 
since war broke out. The previous one o¢eurred at 
a Kentish powder factory on April 2nd, and caused 
the deaths of 106 people. 


Aeronautical Events. 


WHILE we as usual have conducted our 
aeronautical operations on perfectly legitimate lines, 
the Germans during the past month have continued 
in their savage and senseless policy of destroying 
civilian life and property. On the 2nd a British 
naval aeroplane squadron, presumably of about 
thirty machines, dropped some two tons of bombs on 
the enemy’s aerodrome and ammunition sheds near 
Ghent. One of the machines failed to return. At 
daybreak on the 9th, naval aeroplanes bombed an 
enemy airship shed near Brussels. From a height of 
only 200ft., the bombardment was successful. Eight 
bombs were observed to hit the shed, from which 
heavy columns of white smoke issued. All our 
machines returned safely. On the morning of the 
25th, naval aeroplanes bombed the enemy’s airship 
sheds at Namur. Two of the sheds were hit, but 
owing to the low-lying clouds the damage done could 
not be observed. One of our machines did not return. 
The enemy’s aeronautical activity against our shores 
has, as usual, during the past month been futile so 
far as military results are concerned. Early in the 
morning of the 3rd, a raid by six or seven airships 
was carried out against the Eastern and South-Eastern 
counties of England. Eighty bombs were dropped, 
but no person was killed or injured, while other 
damage was “astonishingly small.’”’ One if not two 
hits are claimed against one of the raiders, which 
attacked the coast of Kent. In the early hours of 
the 9th, the East and North-East Coast of England 
and the South-East Coast of Scotland were raided by 
from seven to ten airships. About a hundred high 
explosive bombs and over sixty of the incendiary type 
were dropped, mostly in a wild manner, and in 
sparsely populated districts. Casualties occurred in 
two North-Eastern towns, amounting to eight deaths 
and fifteen cases of injury. Eight houses were partly 
burned down or wrecked, and 50ft. of railway track 
were torn up. Otherwise the damage caused was 
insignificant. Soon after midday on the 12th, two 
hostile seaplanes dropped four bombs on Dover. 
One officer and six men were slightly injured, ‘but no 
material damage other than the breaking of a few 
windows was caused. Shortly before midnight on 
the 23rd an airship crossed the East Coast. Fifteen 
high explosive and alike number of incendiary bombs 
were dropped. All these fell in open fields and 
caused neither casualties nor damage. At the same 
time next night five or six airships raided the East 
and South-East coasts. In all a hundred bombs were 
dropped by the raiders, but as regards sixty of these, 
no damage of any kind resulted, for the raiders, except 
in one case, scarcely, if at all, reached our shores. 
One airship—some believe two—got as far as the 
outskirts of London and there dropped about forty 
bombs. As a result, eight civilians were killed and 
twenty-one injured, while twenty-three soldiers were 
struck by broken glass. An electric power station was 
slightly damaged, an engineering works set on fire, a 
railway station and numerous houses un-glazed, and 
several houses wrecked. British airmen went up in 
pursuit, and one succeeded in firing into the raider at 
close range. The airship, however, eluded her 
pursuers in the clouds. 


Ministry of Munitions and Holidays. 


NOTWITHSTANDING the fiat which has. gone 
forth from the Minister of Munitions with regard to 
the postponement of holidays, nobody who has 
travelled on the main lines of railway during the past 
month can have failed to note the great increase in 
the passenger traffic. Nor is a very keen perception 
necessary to see that many of the passengers are on 
holiday bent—-much-needed holidays, too, in most 
cases. Most oi these happy holiday makers, no 
doubt, are not directly concerned with the supply of 
munitions. Take Oldham, for instance. Oldham 
‘“ wakes’? week is the period when practically the 
whole of the population of the town takes itself to 
the local seaside resorts, and last week it is said that 
over £100,000 was withdrawn from the saving clubs 
of the mills and engineering works in this centre for 
the purpose of a holiday. This year the engineering 
portion of the population has had to remain largely 





at home, and it would be interesting to know whether 
any considerable amount of the accumulated savings 
has found its way into the coffers of the Chancellor 
of the Exchequer. ‘‘ One hundred and twenty-four 
cartridges for fifteen and sixpence and your money 
back with interest” sounds like a good investment 
for the loyal Lancashire workers. ° 


Motor Traffic and the Fuel Problem. 


THE past month has witnessed a decided 
falling off in the numbers of motor vehicles in use 
all over the country, owing to the great curtailment in 
the supply of petrol which the Government has found. 
it necessary to effect. On this account commer- 
cial users and omnibus owners have had recourse 
to the employment of substitutes, which, although 
sold under fancy names, are composed largely of 
paraffin—in some cases mixed with turpentine. When 
these substitutes are combined with at least an equal 
amount of petrol the ordinary petrol engine can adapt 
itself fairly well to the changed conditions—and par- 
ticularly, we are informed, if a small quantity of thin 
lubricating oil also forms part of the mixture—but 
starting up from cold is not always an easy matter, 
owing to the less volatile and heavier ingredients 
finding their way to the carburetter first. Travellers in 
the London motor omnibuses, which are said to use 
a mixture of two of petrol to one of paraffin, will no 
doubt have observed a considerable increase in the 
noise made by the engines and a corresponding falling 
off in the pulling powers, which are due in a large 
measure to overheated engines and the passage of 
unvaporised paraffin past the pistons into the lubri- 
cating oil in the crank chamber, thereby causing 
increased wear of the bearings and knocking, due to 
the slackness of the connecting-rod “big ends.” 
The large carrying concerns are, however, in this 
respect between the ‘‘ devil and the deep sea ” until 
the restriction is withdrawn or the problem is other- 
wise solved by the introduction of some more volatile 
fuel than is at present available other than petrol. 
Cannot the gas companies come to the rescue ? 


Federation of British Industry. 


THE definite steps which have been taken 
during the past month to organise the engineering and 
allied industries, in view of the changed conditions 
which will exist after the war, will be weleomed by all 
who recognise the high place which the engineer 
has now reached in our national life. As the bases of 
all industry rest on engineering, it was of the first 
importance that, with the end of the war it is hoped 
in sight, an association should be created to handle 
the complex problems which it is evident must be 
solved by the many trades comprised in the term 
‘* engineering ” and the other branches of manufacture 
to whose needs they minister. Mr. Dudley Docker and 
other prominent figures in Midland industries have 
formed a powerful organisation which has obtained 
the support of a large number of the leading 
engineering firms and of the great textile combines 
and colliery interests. The Federation of British 
Industry, as the new organisation has been styled, 
has outlined a plan of campaign which opens up the 
way to much useful work, which the information to 
hand suggests the management possesses the capital 
and influence to perform. Scottish engineers are 
also forming an association to undertake somewhat 
similar work on behalf of the industry over the border. 
The many subjects to which these bodies will give 
attention have been the subject of comment in THE 
ENGINEER, and the discussions which have taken 
place in London and Glasgow at preliminary meetings 
reveal the existence of a new spirit, which is full of 
hope for the future. The only point in doubt is 
whether it is necessary to have two organisations to 
do the work. One could wield greater authority, and 
probably achieve more. 


The Bletchley Collision. 


THE railway accidents which have occurred 
since the war broke out show that there can be no law 
of average as to passenger fatalities in train acci- 
dents. In 1914, during practically five months of war, 
not a single passenger was killed in a train accident, 
but the twelve months of 1915 furnished the worst 
record British railways have had. It began with the 
Ilford collision, in which ten passengers were killed, 
on the first day of the year, and ended with the Jarrow 
accident, when eighteen were killed, on December 17th. 
The present year was, until August llth, even better 
than 1914, as we had had seven months of war without 
a single fatality to a passenger in a train accident. 
On that date, however, a collision occurred at 
Bletchley, on the London and North-Western Railway, 
between a train of empty carriages and an express 
from Euston to Manchester and Liverpool. On the 
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rear of the train of empty carriages was a horse-box 
in which a soldier was riding, and he was killed. 
Ten passengers in the express and the driver and 
fireman were injured, but all were able to proceed to 
their homes or other destinations. The empty 
carriage train found its way into the path of the 
express, through the omission of the signalman to 
restore the position of a certain pair of points. Inter- 
locking of points and signals is intended to guard 
against such omissions, but, as was explained, with the 
aid of a diagram of the lines, in THE ENGINEER of 
August 25th, there are reasons of safety and 
expediency why this interlocking was not provided 
at Bletchley. On the other hand, a weak point in 
railway operation was revealed by this accident. 
This was the practice of backing out trains on lines 
in the direction facing to traffic, i.e., shunting out 
a train towards London on the line for trains from 
London. It is difficult to safeguard this movement 
by any means other than permissive ones—such as 
turning the indicator of the block instrument to 
“train on line,” so that no other train may be 
accepted—but there is nothing to compel this to be 
done. It is therefore to be hoped that the railway 
officials will succeed in their intentions to find some 
other means of dealing with trains that have to 
back out. 


The Railwaymen’s Bonus. 

CONFIDENCE in the method of negotiation 
through trades unions is likely to suffer a shock as a 
result of the latest phase in the question of a bonus 
to railwaymen. In February, 1915, a bonus was 
given, and this was increased in October last, on 
which occasion, the representatives of the National 
Union of Railwaymen and of the Associated So- 
ciety of Locomotive Engineers and Firemen under- 
took that during the period of the agreement then 
signed they would not present to the railway com- 
panies any fresh demands for increased bonus or 
wages or other alterations of conditions of service, 
and would not give countenance or support either to 
a demand on the part of any of their members to 
re-open the settlement, or to any strike that might 
be entered into in furtherance of such demands. 
Despite this the men have now put in a request for 
an increase of 10s. per week. The officers of the 
unions have, apparently, been hard pressed to find 
justification for this change of attitude, especially as 
at the annual general meeting of the National Union 
of Railwaymen, as recently as June last, they 
appealed to the members not to allow the agreement 
to be a “scrap of paper.”’ The reasons they have 
found for supporting the men’s renewed demands are 
that the war has continued longer than was expected 
in October last, and that the companies’ representa- 
tives said at the time that as men of common sense 
they would be prepared to recognise changed cir- 
cumstances which might arise if the war went on 
indefinitely. A resolution passed by the executive 
committee of the National Union of Railwaymen 
on Saturday last suggests that the Prime Minister, 
having refused to meet that committee on the subject 
of the high cost of living, has furnished the groundwork 
for the present agitation, and there is no doubt that 
the fact that it is the Government and not the railway 
companies which will have to pay has made the 
demand for the advance easier. 


Iron and Steel Industries Committee. 

Tue Board of Trade announced during the 
month that the Departmental Committee on the 
Iron, Steel and Engineering Industries had been 
re-constituted, and that it—the Board—had appointed 
a separate committee to consider the position, after 
the war, of the iron and steel industries. The 
committee comprises Mr. G. Scoby Smith (chairman), 
Sir Hugh Bell, Mr. Archibald Colville, Mr. John 
Hodge, Mr. James Gavin, Mr. George Mure Ritchie, 
Mr. Henry Summers, Mr. Benjamin Talbot, Mr. John 
King, and Mr. John E. Davison. This committee has 
set to work and has applied to numerous firms for 
data to help it in its investigations. Information has 
been asked for under eleven headings, and an appeal 
has been issued to all concerned to give active support 
to the movement. It is recognised that for the 
recommendations of the committee to be effective 
there must be co-operation of all who are interested 
in the British iron and steel industries, and it is hoped 
that not only individuals, but also the various trade 
organisations, will lend their aid. It is suggested 
that these bodies should submit either through their 
secretaries or through small committees a general 
statement of their views, together with suggestions, 
which in their opinion might form the foundation of 
practical measures in the future. An appeal for assist- 
ance has also been made to import and export mer- 
chants who are interested in the handling of products 
of the iron and steel industries at home and abroad. 





THE ART OF COATING PAPER. 
No. II.* 

As a second example of an art paper coating plant, 
we give in our two-page Supplement the complete 
lay-out of an installation erected within the past 
few months by Masson, Scott and Co., Limited, 
Fulham, London, 8.W. This example is particularly 
interesting because its trackway has no fewer than 
five bends in it. Of course, it is always desirable 
to have as few turntables as possible, for they do 
not tend to simplify or cheapen the plant. The 
plant has, however, in most cases to be designed to 
fit into a given limited space. Our engraving shows 
how even the most unlikely shape of building may be 
utilised for the purpose. Within a space of some 
64ft. by 44ft. there has been arranged a coating 
machine, a stick uptake, a trackway in six straight 
lengths aggregating about 210ft., five turntables, 
adding some IIft. to the effective drying length, a 
stick downtake and reeling machine, and a five-roll 
calender with the necessary re-reeling appliance. 

Much of the technical interest in this plant centres 
round the manner in which its parts are driven. As 
it is somewhat difficult to follow the driving details 
in the general arrangement, we have picked out the 
essential features in diagram form in Fig. 4. In this 
engraving the five turntables are marked A to E. 
Nine countershafts F to P are shown. The chains of 
the trackway and turntables are shown in full lines 
over the working stretches and in dotted lines over 
the return or idle stretches. Chain drives are shown 
by chain dotted lines and belt drives are indicated 
by shading. 

By reference to the original drawing it will be seer 
that between the first countershaft—F in Fig. 4— 
and the electric motor driving the whole plant there 
are two countershafts, the three belts giving a speed 
reduction of over 150 to 1. A motor running at a 








“THz Cuowecr” 


Fig. 4—DIAGRAM 


high speed, 1655 revolutions, is chosen for the sake 
of its economy and small size. To reduce this speed 
to that required for the plant spur gearing might be 
used. Such gearing has been tried, we understand, 
for paper coating installations, but it is found that 
unless the gearing is very carefully made and looked 
after the image of its teeth will appear on the coated 
surface of the paper. 

The countershaft F drives the shaft G by belt. 
The latter shaft drives the countershafts H and J 
by chain. The shaft H drives by chain the shafts 
K and L_ The shaft K drives the shaft M by a 
crossed chain and the shaft P by gearing and belt. 
The shaft M drives the shaft N by crossed belt. 
From the countershaft F a belt passes down to the 
coating machine. This machine delivers the paper 
to the festooning plant at the rate of 40ft. per minute. 
As in the previous example the damp paper is pulled 
off the coating machine by a suction arrangement. 
The fan creating the required vacuum is driven by 
belt from the first of the three motor countershafts. 
The endless felt beneath which the vacuum acts is 
driven by belt from the shaft H. It will be noticed 
that after leaving the vacuum felt the paper is led 
over a power driven barrel before it is lifted up by 
the sticks. This barrel is necessary in view of the 
length of the uptake. It is also driven by belt from 
the shaft H. 

The uptake chains are driven through gearing 
from the shaft L. The festoons are passed on to 
the two trackway chains on the line QR. The chain 
commencing at Q passes round a runner at 8, descends 
to the floor, passes across and rises over a pulley at 
T to form one side of the second portion of the track- 
way. The chain starting at R passes round the 
central pulley of the turntable A and forms the other 
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side of the second trackway. The same chains 
reappear on the third trackway and on the fourth 
trackway up to the points UV. At these points 
they are led over two pulleys driven through gearing 
from the shaft J and so down to the floor and across 
and up again to the points Q R respectively. 

The outer chains of the turntables have to be driven 
separately at a proportionately faster rate than the 
chains of the main trackway, so that the sticks in 
passing round them shall take a radial alignment. 
The turntable chains run round the outside of a 
curved guide. Each is separate from the others and 
returns to its starting-point by way of the floor. 
The chains of the turntables A and C are driven by 
chain and gearing from the shaft K. The chain of 
the turntable B is driven by gearing from the end 
of the shaft H. 

Up to the line U V the pitch of the festoon sticks 
on the trackway is 15in. Thereafter, until they reach 
the downtake they are spaced Qin. apart. This 
entails the use of a pair of separate trackway chains 
moving at a proportionately lesser speed. These 
two chains start at the points W X. They complete 
the short remaining portion of the fourth trackway, 
form the whole of the fifth trackway and all the 
short sixth one. They pass over wheels at Y 7, 
which are driven by gearing from the shaft M and 
return by the floor to the starting points W X. The 
turntable D is driven by chain and gearing from the 
shaft G and the turntable E from the shaft K in a 
similar manner. The downtake is driven at its 
lower end by the shaft N. The reeling machine at 
the foot of the downtake is driven by belt from the 
countershaft P. The calender is separately driven 
by an electric motor. It is necessary to wind and 
unwind the paper between the festooning plant and 
the calender ,because the latter to perform its work 
efficiently and with the best result, must run con- 
siderably faster than the former. 
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It will be noticed that the pulleys at the centres of 
the turntables D and E are 15in. in diameter, while 
those of turntables A, B and C are 18in. There is 
no mathematical reason, so far as we can learn or 
discover, why the turntables on the slower section 
of the trackway should thus be smaller than those 
on the faster section. The reason why in this instal- 
lation there exists a difference is, we believe, to be 
traced in the natural desire of the makers to work in 
standard fittings and wheels. 

The design of the uptake and downtake of a festoon 
machine is a matter requiring careful consideration. 
From the mathematical point of view the problems 
involved are cumbersome and complex and require 
for their solution an acquaintance with the properties 
of catenaries. Practically it is a matter for trial 
and error and for adjustment after erection. A power- 
driven drum disposed between the uptake rails, as 
in the example now being dealt with, if its final posi- 
tion is left’ to the erector, greatly simplifies the 
designer’s work. The objects to be attained in 
designing the uptake are, first, that it shall feed the 
trackway with festoons just at the required rate, and, 
secondly, that while the festoons are being formed 
by the uptake the paper shall not be allowed to 
trail at any instant on to the ground. Similar con- 
siderations have to be kept in mind in designing the 
downtake. 

Taking the case of the plant illustrated in our 
Supplement, we find that the output desired from 
it is 2400ft. of paper per hour, and that considerations 
of head room limit the length of paper in each festoon 
to about 24ft. To maintain the output, therefore, 
100 sticks must pass any point of the trackway 
every hour. As the pitch of the sticks is fixed at 
15in. on the earlier portion of the trackway and at 
Yin. on the later, it follows that the speeds of the 
chains on the two sections are 1500in. and 900in. per 
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hour respectively, or 2ft. lin. and lft. 3in. per minute. 

It is clear that 100 festoons must be formed by the 
uptake per hour and a like number taken down 
by the downtake. In general the length of the uptake 
and downtake can be fixed to suit the space available. 
Their highest points, of course, are fixed as soon as 
the level of the trackway is determined, so that their 








supporting the drum shaft. By this afrangement 
the movement of the bell-crank levers to lower the 
drum away from the brushes simultaneously causes 
the felt blanket to move back from the contact roller, 


hair in the brushes is graded. Referring particularly 
to Messrs. Masson, Scott’s machine, we find that the 
brush which the paper first passes under is composed 


of hard boar bristles. The succeeding four brushes 
carry soft boar bristles. The last two consist of 
fine badger bristles. | 

In order to facilitate leading tke web of paper 
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A. Fixed Brushes 
3 B. Traverse Brushes 





























thus permitting the paper to be readily passed round 
the drum. At the same time the handles on the 


ends of the screwed shafts permit the position of 
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length becomes dependent on their angle of slope. 
This in turn has to be made to suit the available 
floor space. In the example now being dealt with 
matters have been so fixed that each endless uptake 
chain has a length of about 42ft., while the downtake 
chains measure about 29ft. These lengths having 
been fixed, we have next to settle upon a suitable 
number of fingers for the chains. It is clear that 
this number once settled fixes the speed of the chains. 
Thus, in the example being dealt with, there is one 
finger only on each uptake chain. As the output of 
the plant is 100 festoons per hour, the uptake chains 
must clearly make 100 complete revolutions per 
hour. As the length of each is 42ft., this implies that 
their speed is 70ft. per minute. 

At the downtake end matters are arranged differ- 
ently. It is found desirable to provide for the 
possibility of the festoons arriving at the top of the 
downtake a little earlier or a little later than they | 
should if they behaved with mathematical regularity. 
That some latitude is necessary is obvious when we | 
investigate the influence of alteration in the length of | 
the various driving and carrying chains produced by 
thermal and other changes. The uptake chains run 
in close agreement with the trackway chains. The 
downtake chains do not. The latter run at 14. 4ft. 
per minute, or, say, one complete revolution in two | 
minutes. As they have to take down 100 festoons | 
per hour, there should be three or four fingers in each | 
downtake chain. In reality there are seventeen on | 
each, so that on the average there are four idle fingers | 
between each one oceupied by a stick. The arrange- | 
ment is therefore such that at whatever time a stick | 
reaches the top of the downtake a pair of fingers on | 
the downtake chains is ready to receive it, and will | 
do so without requiring the stick to fall through a | 
greater distance than lft. 8in., measured along the | 
slope of the downtake. 

The coating machines, apart from the. trackway 
and its details, possess considerable interest. In 
Fig. 5 we illustrate the Mather and Platt coating 
machine on an enlarged scale, and in Figs. 6 and 7 we 
show the Masson, Scott machine. In both instances, 
it will be seen, the paper is led round a power-driven | 
cast iron drum, which is 4ft. 3in. in diameter in the 
example shown in Fig. 5 and: 3ft. 6in. in the case of 
Fig. 6. The paper makes contact, roughly speaking, 
with the right-hand half circumference of this drum, 
and is led off from the top on to the trackway. Mid- 
way over the first quadrant of contact the paper is 
taken off the drum and led round a small power- 
driven roller. At this point it receives its coating | 
solution from an endless felt band, which in turn is 
fed with solution by a roller dipping into a tray. All 
the rollers and the tray are usually made of copper. 

Over the upper quadrant of the drum the paper is 
subjected to the action of seven brushes, which 
spread and smooth the coating material in an even 
manner. Certain of these brushes are fixed, although 
all are capable of being adjusted to compensate for 
wear. In both instances the fixed brushes are ‘the 
first, the fourth, and the seventh. The remaining 
four are given a short-throw reciprocating movement, 
the motion being derived from a power-driven shaft 
lying at an angle and tangential to the drum The 
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through the machine when it i: being started up, 
provision is made for lowering the drum away from | 
the brushes. In both instances this is effected by | 
carrying the drum spindle at each end in a bell-crank 
lever fulerumed on the main frame. The ends of 
the long arms of these two levers are acted upon by 
rollered lever arms on a hand-operated cross shaft. 
Reference to Fig. 7 will show that the two felt 
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the hinged brackets to be adjusted so that the desired 
amount of pressure between the blanket and the 
contact roller may be attained. 

Both machines are provided with a hand-operated 
brake for checking the speed of unwinding of the 
roll. In the Mather and Platt machine a “ doctor” 
is arranged across the rear of the drum. This scrapes 
off any of the coating solution which may chance to 

















Fig, 7—COATING MACHINE—MASSON, sCOTT 


rollers, the dipping roller and the tray are all carried 
between a pair of brackets which are pivoted to the 
main frame, whereas the power-driven contact 
roller, in passing over. which the paper receives its 
coating from the felt blanket, is journalled directly 
on the main frames. The two pivoted brackets 
referred to are tied back by screwed shafts to nuts 
on the sides of the long arms of the hell-crank levers 





gather on the drum surface, and delivers it into a 
trough immediately below. It will also be noticed 
that in this machine the lower felt blanket roll is 
positively driven by means of a belt, whereas in 
Messrs. Masson, Scott’s machine it is not driven 
otherwise than by its pressure against the paper as 
it passes over the contact roller. The belt drive 
adopted by Messrs. Mather and Platt for the lower 
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blanket roller is such that its presence does not prevent 
the hinged parts from being opened. This is secured 
by causing the belt to bend round a pair of rollers 


situated close to the hinge axis. 








THE WHIRLING SPEED OF SHAFTS. 
By W. M. WALLACE, Wh. Sc., A.R.C.Sc., Assos. M. Inst. C.E. 
No. II.* 


SHAFTS OF VARIABLE SECTION: APPROXIMATE 
METHOD. 


In order to calculate the whirling frequency of a 
shaft of variable section, such as is common in 
machines and primie movers, it would be necessary, 
according to the method of the last article, to con- 
struct unit deflection tables for all the different 
possible variations of length and diameter of section. 
This is rather a large order, but not so large as it at 
first appears if carried out systematically. No doubt 
such tables once constructed would be of great service 
to designers in future, not only in connection with 
shafts, but beams and girders and similar structures. 
Fortunately, so far as the determination of the 
whirling speed is concerned, the arrangement of the 
load system and the variation of the shaft section 
are usually such as allow of the application of a 
simple formula for calculating this quantity when it 
has been determined for a uniform section. In such 
machines the largest section of the shaft occurs at 
or near the middle and the greatest loads also. The 
following rules for calculating the approximate 
whirling speed are quite good enough if the centre of 
gravity of the load system is not far removed from 
the middle of the shaft, and the shaft itself is fairly 
symmetrical about a vertical line midway between 
the supports. Even in the case of a somewhat un- 
symmetrical arrangement the error is not large, since 
the largest section always follows the centre of gravity 
of the load system. Displacing the largest section 
from the middle lowers the whirling speed, but dis- 
placing the load raises the whirling speed. 

Case I.—let A B—Fig. 6—show a simply 
supported shaft of two sections. Let the half length 
of the shaft 1, = al, where l, is the length of each 
end portion. Let the moment of inertia of the large 
section I, = x1I,, where I, is the moment of inertia 
of the smaller section. Then if N. is the whirling 
speed of a uniform shaft of the same section as the 
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Figs. 6 and 7 


smaller (BC) under any system of loading—subject 
to the restrictions mentioned above—and N, the 
whirling speed of the variable-section shaft :— 


oe | 


Case II.—Let A B—Fig. 7—show a similarl 
supported shaft of three sections. Let the half 
length of the shaft 1, = 64, and let 1, = ai, where 
Z, is the length of each end portion as before. Let 
I, = xI, and I, = yI,, where I,, I, and I; are the 
moments of inertia of the three sections, taken in 
order, and commencing at the lowest, then, if N, and 
N, have the same meanings as in the last case :— 
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Similarly, for four sections the formula becomes :— 


we ge 


and so on. 


In applying these relationships it should be noted 
that they are only strictly true when the load is a 
single one concentrated at the middle, but the error 
is surprisingly small when the load is a uniformly 
distributed one. Shifting any part of a load from 
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the middle of a shaft tends to increase the whirling 
frequency because the deflection due to the load is 
reduced, but this effect is ablowed for when calculating 
the speed for the untform: shaft. The deflection 


under the load for a shaft of variable section is 
relatively greater than for a uniform shaft when the 
load is shifted towards one end, because the deflection 
of the weakest section is relatively greater as the load 
is rolled towards it. 

The relationships expressed by equations (1), (2), 





Y | than to halve the above reduction in deflection and 


(3), are derived as follows :—With a central load W 
the deflection under the load 6, is :— 


W ig. 4° 13 - 1? 
2 (3EI, 3K 1, 

for a shaft of variable section—Fig. 6; but for a 
shaft of uniform section—like the smaller section— 
the deflection 4, is :— 

wi; 

6EI, 
Again, x om / * Throughout his investigations 
the writer has noticed that the ratio N, + N, for any 
system of loads usual on machine shafts agree 
remarkably with the same ratio when the shafts are 
supposed loaded only at the middle. It is not difficult 
to prove theoretically that this must be so. If we 
call the ratio 5, = 5, for central loading R, and the 
same ratio for a single load placed at a point distant 
fl, from the middle of the shaft R—for the shaft 
shown in Fig. 6—it is easy to show that :— 
R _ (+ f(@-)+e0-fy 

Re (1 — f?)*{ («@ — 1) + a} 

Taking fair values of a (= 2) and x (= 5), let 
f = 0.1, then R = R, = 11.84 + 11.76, or a lower 
whirling speed than the formula gives by 0.34 per 
cent, For f= 0.2, we have R — R, = 11.52 + 
11.04, or 2.2 per cent. lower speed. For f = 0.3, 
R = R, = 10.98 + 9.94, or 5.3 per cent. lower 
speed. If we take a = 3, x = 5, and f = 0.3, then 
R +R, = 26.71 + 25.67, or 2 per cent. lower speed. 
It must be remembered that with a scattered load 
a certain amount comes on near the middle, where it 
gives its true deflection—so far as the formula is 
eoncerned—and being near the middle is by far the 
most effective part of the load. Unit load at the 
middle produces not only maximum deflection at 
the middle but a greater deflection at any other point 
some distance from it than unit load produces at that 
point when applied there. A reference to Table I. 
shows this plainly. Finally, the percentage error in 
the whirling speed is only half the error in the deflec- 
tion. It appears, then, that if one-third of the total 
load comes on the middle third of the shaft and is 
fairly well distributed the maximum error cannot 
exceed 2 per cent. If the loads are concentrated 
at both or either of the ends of this middle third and 
the values of z, y, &c., very large, an error of 5 per 
cent. is possible. The error in every case makes the 
calculated speed too high. If the shaft is unsym- 
metrical, put the largest section in the middle and 
alter the lengths of the intermediate sections to suit 
keeping the loads where they are. The calculated 
speed will be on the low side in this case, but it is 
quite possible that this will about balance the error 
in the opposite direction referred to above. 
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STIFFENING EFFECT OF ATTACHED MASSES. 


Masses are usually attached to a shaft in such a 
way as to stiffen it, thereby lifting the whirling speed, 
but as a rule the effect is not great. Take, for 
example, a shaft of uniform section loaded at the 
middle. Its deflection there is W & ~ 6 EI, 1 being 
the half length of the shaft. Suppose, as an extreme 
ease, that the attached mass covers and holds com- 
pletely rigid one-tenth of the length of the shaft. 
The deflecting half length of shaft is now 0.9/1 and 
the deflection 0.9° = 0.73 of the full deflection, the 
increase in the whirling speed due to this is 17 per 
cent. This is supposing that the middle tenth of 
the shaft is as rigid as a shaft of infinite diameter. 
With the usual modes of attachment, keys, &c., it 
is doubtful whether the shaft could be stiffened more 


to increase the whirling speed by more than 5 or 6 per 
cent. .As.a.set-off against this we have the facts that 
a shaft of variable section is not as stiff as it appears 
because of the sudden changes of section, that the 
stiffening of a large section, to which the larger masses 
are usually attached, -has relatively much smaller 
effect on the deflection, as this is chiefly due to the 
flexible end lengths of reduced section, and that it is 
not quite correct to regard such a Joad as concentrated 
at the middle. 


EFFECT OF BEARING CLEARANCE. 


We now come to a matter which is of extreme 
importance in the case of stiff shafts which have high 
speeds of-whirl. Here the maximum deflection of 
the shaft is. so small that the radial clearance between 
the journal and its bearing is, by comparison, large, 
and exercises a. marked effect on the whirling speed. 
Without a doubt the extraordinarily low critical 
speed observed by Mr. Kerr with the 250-kilowatt 
turbine rotor already referred to was due to this 
cause. A correspondent pointed this out at the time 
and suggested that the vibrating length of shaft 
should have been longer than Mr. Kerr had assumed 
it; that is, the nodes should have been displaced 
to the ends of the bearings or even further. Exactly 
how far the nodes should have been displaced, how- 
ever, was not clear. Presumably just as far as would 
make the theoretical whirling speed agree with the 
actual. This is only one way of looking at the 
matter, and though in a manner quite correct, carries 
us little further. It is necessary to examine the 






































































round like a skipping-rope, rubbing on the inner edges 
of a fixed bearing. These inner edges form the real 
supports for the shaft, and the part of the shaftoutside 
between the support and the node have practically 
no effect on the critical speed. The strain energy 
is stored in the length of shaft between the supports, 
so that in an accurate determination the distance 
between the inner* and not the outer ends of the 
bearing should be used for the length of the shaft, 
and the values of y determined as before. Now, if 
8 is the radial clearance at the inside of the bearing, 
the centre of every section of the shaft describes a 
circle of radius y + 8 instead of y. That is to say, 
in estimating the kinetic energy instead of using y* 
as obtained from Table I—or otherwise—we should 
use (y + 8)", and the formula for the whirling speed 
becomes :— 


N= 92 Wy 
= Wy + B)* 

We should not use y + 8 in estimating the strain 
energy, because the extent of bending of the shaft is 
only y. The forces coming on the shaft are truly 
harmonic, because the ends of the shaft rub round a 
circular support and the resolved part of the reaction 
of this support in the direction of vibration varies as 
the distance from the centre of rotation or vibration. 
It is clear, then, that the action of this clearance is, 
so to speak, to weaken the elastic forces and allow 
a larger amplitude of vibration for a given energy 
storage. In long shafts this radial clearance is 
nothing compared with the amplitude of whirl, and 
need not be considered. In medium length shafts 
it is sufficient to displace the nodes outwards, as 
already mentioned; but for whirling speeds above 
1000 revolutions per minute it is necessary to measure 
and include gs. There is a peculiarity about the 
whirling speed when affected by the bearing clearance 
which has hitherto escaped attention. The character 
of the whirl is, theoretically at any rate, different 
from the usual conception. The usual idea is that 
at the whirling speed the centrifugal forces just 
balance the elastic restoring forces, whatever the 
radius of whirl may be, so that any radius is possible 
if the shaft is kept rotating at that speed. When 
bearing clearance is important the shaft has a definite 
radius of whirl for a given speed, and as the speed is 
increased the radius of whirl increases. It is, in a 
sense, a more stable condition of things. It is like 
a@ spring whose stiffness and frequency increases 
with the amplitude of swing. If F is the force 
necessary to cause a deflection 8 + y, then F = ky, 
where & is a constant, so that the force necessary to 
cause unit deflection is ky + (8 + y)=k—kp + 
(8 + y), and so increases as y or 8 + y increases. 
This bears out what the writer has observed over and 
over again .when whirling stiff shafts that there is 
not a definité whirling speed but a range of whirling 
speeds. As -the ‘speed is increased up to a certain 
limit the radius of whirl increases. It may be argued 
from this that the radius. of whirl should not cease 
increasing as the speed is further increased, but this 
erroneous notion is due to looking at the matter too 
exclusively from the point of view encouraged by Dr. 
Chree, viz., that it is merely a question of the centri- 
fugal forces balancing or neutralising the elastic 
restoring forces. As has been already well emphasised, 
the whirl is really two vibrations in perpendicular 
directions, and these vibrations are maintained by 
the periodic impulses of the out-of-balance load. When 
the speed gets so high that these impulses do not 
agree with the vibrations the vibrations are killed. 
For a shaft of variable section the whirling speed 
may be calculated for the uniform section of the 
journal ends, using Table I., including §, the clearance 
in the kinetic energy term, and afterwards correcting 
for the variability of section by using formula (1), (2) 
or (3) as the case may be. 
The shafts of some turbo-generators standing on 
four supports are divided into two parts, connected 
by a coupling. One half of the shaft is usually 
tilted slightly so as to bring the faces of the coupling 
properly into contact when the loads are on the 
separate parts of the shaft. This construction does 
not materially affect the whirling speed as calculated 
by the methods given in this paper. Of course it is 
very necessary that the stiffness of the coupling 
should be ascertained, unless there is good reason to 
regard it as infinitely stiff. 


FIXED-END BEARINGS. 


It is probably very rarely that the usual mathema- 
tical solutions to the so-called fixed-end bearings 
can -be applied to actual machines; unless the 
bearing is very long and the shaft unusually long and 
flexible the radial clearance will greatly reduce the 
calculated whirling speed. It will usually be found 
that the deflection of the shaft at the bearings under 
the load system will be less than the clearance allowed, 
and that the total deflection at the middle, supposing 
the shaft freely supported at the inner bearing points, 
will represent. a considerable whirl. 
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TERE have recently been found on Stewart Island, 
New Zealand, ‘some very fine samples of molybdenite. 
The specimens were found in Stewart Island quartz, and 
the same sample returned on assay some 5 oz. of silver to 
the ton. 











* No. I. appeared August 11th, 


action more in detail. When a shaft: whirls it whips 





* If a swivel bearing the support and clearance is at the middle, 
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ELEPHANT BUTTE DAM. 





THE Reclamation Service of the United States has 
recently finished the dam of its great water storage 
project at Elephant Butte in New Mexico. The task 





above sea level, the climate is mild, and the tempera- 
ture fairly equable during the twelve months. The 
annual rainfall is normally in the neighbourhood of 
10in. The soils are of sandy loam and fertile 
alluvium, and when properly watered are capable 
of producing very generous crops of alfalfa, wheat, 
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Fig. 1—SITE OF THE ELEPHANT BUTTE DAM 


has engaged the engineers since 1908, when tentative , 
plans were drawn up and money appropriated for the | 


corn, fruits, melons, and vegetables. The raising 
of stock and the prosecution of dairying are profitable. 


In other words, if the water were spread out lft. 
deep it would cover an area of over 4120 square miles. 

The town site at Elephant Butte—see Fig. 1— 
is situated 4220ft. above sea level, and it is above this 
that Elephant Butte, an extinct volcano, rises as a 
conspicuous landmark. One of the difficulties en- 
countered in pushing the project to completion was 
that of transportation. It was necessary to tap the 
Atchison, Topeka and Santa Fé Railroad nearly 
13 miles away, and to build a branch line having a 
maximum gradient of 3.7 per cent. or 1 in 27. 
Of this line 9.15 miles were operated by the railroad 
company and 3.67 miles were run by the Govern- 
ment. The federal authorities, however, did all the 
grading and track laying, but the Atchison, Topeka 
and Santa Fé Railroad furnished the material for the 
mileage operated by it. The Government portion 
of the route contained two trestle bridges, that at 
Ash Canyon, 440ft. long and 80ft. high, and that at 
Spring Canyon, 368ft. long and 59ft. high. By 
means of this line the Government was able to save ~ 
in freight charges alone a matter of quite 130,000 — 
dols., say £26,000. The rolling stock consisted of four 
16-ton Davenport locomotives, seventeen 60,000 lb. 
flat cars, forty 6-cubic yard dump cars, one derrick 
car, one motor car, and four push cars. The train 
service was maintained three days a week. 

Judged by height alone, the Elephant Butte Dam 
—see Figs. 2, 3 and 4—is not so imposing as two of 
the earlier dams built by the United States Recla- 
| mation Service, but in its massiveness and in the 
capacity of its reservoir it is pre-eminent in America. 
| The main structure is of cyclopean concrete with up 
|and down-stream faces cast against forms. The 
| batter of the up-stream face is as 1:16. Expan- 
| sion joints are placed at every 100ft. up to the 
‘elevation of 4314ft. above sea level, and then 


| every 50ft. up to the top. These expansion joints 





undertaking. Actual construction work, however, |The region offers an attractive opportunity to the| are of the tongue-and-groove type. The founda- 


was not begun until 1911, but since then it has been | 
pushed on steadily and the dam was actually ready 
for the impounding of water upon May 13th last. 
A great deal of preliminary work was snaiioney | 
before the rearing of the dam itself could be begun, | 
and these conditions have mainiy controlled the time | 
taken to bring the project to consummation. Two | 
thousand men have at times been employed. 

The irrigation plan of the Rio Grande undertaking | 
is to provide the storage of flood waters in the reser- | 
voir controlled by Elephant Butte Dam, which is | 
about 12 miles west of Engle, New Mexico. The | 
waters of the Rio Grande are diverted from that | 
river about 6 miles below the storage dam in order | 
to irrigate the lands in Las Palomas Valley; about | 
24 miles below for watering lands in Rincon Valley ; | 
about 60 miles below for the irrigation of 28,000 | 
acres in the upper Mesilla Valley; about 80 miles | 
below for the irrigation of 57,000 acres in the lower | 
Mesilla Valley ; and about 120 miles below for sup- | 
plying water to lands in El Paso Valley on the Mexican | 
side of the Rio Grande. 


industrious husbandman. The lake formed by 


| tions were grouted 40ft. below the bottom of the dam 


/ blocking a canyon of the Rio Grande at Elephant | by means of drilled holes spaced 10ft. apart from 
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There is a diversion dam at | Butte has a maximum length of 45 miles and a shore- | centre to centre. Drainage holes—see Fig. 5—of 


Leasburg in the upper Mesilla Valley and another | line of something over 200 miles. The maximum | 8in., 10in., and 12in. in diameter have been provided 
diversion dam at Mesilla in the lower Mesilla Valley | depth of water near the dam is 193ft. and the average | the full length of the dam and spaced 8ft. apart, 
which, of course, are subordinated to the great master | 
The Counties of Socorro, 


dam at Elephant Butte. 


| surface will be 42,000 acres. By means of the dam 


depth is 66ft. When full, the area of the water 








| of 16ft. 
|in the dam, and the estimated weight of the mass is 


from centre to centre, in two lines. The main struc- 
ture, including spillways, has a length of 1674ft. at 
the top, and at that point is 203.5ft. above the 
original river level.. The maximum elevation from 
the deepest excavation to the top of the parapet wall 
is 318ft. The maximum width at the base is 235ft. 
and the roadway on top of the parapet has a width 
There are 610,000 cubic yards of masonry 


1,000,000 tons. 

It was necessary to divert the river through a 
by-pass before work on the foundation could be 
started. This called for a flume of concrete 1200ft. 
long, 50ft. wide and I6ft.“deep. Temporary dams 
were then laid across the river above and below the 
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Fig. 2—PLAN 


Sierra, and Dona Ana in New Mexico and El Paso in | the torrential floods of the erratic Rio Grande will 
Texas are the direct beneficiaries, and a total of | be controlled, and the waters impounded so that they 
185,000 acres of land will in all be brought under | can be fed deliberately over the entire year to the lands 
under cultivation. 


irrigation. 


OF THE DAM 


Swain Sc. 





The storage capacity amounts 


foundation site, and the work of excavation was carried 
on day and night until a maximum depth of 100ft. 
was reached below the river channel. Because of 
seepage it was needful to keep pumps of high capacity 
going steadily until the base of the dam was well 
above the flood point of the dangerous Rio Grande. 
This preliminary work required as much time as the 
building of the dam itself. Power for the work was 
supplied by three Curtis horizontal steam turbo- 
generators of 500 kilowatt-ampére capacity and two 
turbine-driven exciters of 15 kilowatt capacity. 
There were three circulating pumps with recipro- 
cating engines and condensers, three reciprocating 
air pumps, and two duplex boiler feed pumps. 
Steam was supplied by four vertical water-tube 
boilers of 250 horse-power capacity each. All the 
water used had to be treated by a softening system 
while stoking, and the handling of ashes and coal 
were done mechanically. There were two complete 
air compressor units—each of a capacity of 600 cubic 
feet of free air a minute at a pressure of 100 lb. 
These were driven by 100 horse-power motors. For 
carrying out the work of building the dam a cableway 
system composed of three cables. of 15 tons capacity 
each was employed. The cableway had a span of 
1400ft. The crushing of stone and the mixing and 
handling of the concrete and other materials was 
effected by means of electricity. In order that work 
could be carried on at night two 10,000 candle-power 
searchlights were in service. , 

Water is drawn off from the reservoir by means of 


The irrigable area has a general elevation of 3700ft.:' to 862,200,000,000 gallons or 2,642,292 acre-feet. ' outlets built into the dam at three different levels 
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—see Fig. 6. The upper irrigation pipes are 
the highest at an elevation of 4332ft. above sea level. 
The lower irrigation pipes are at an elevation of 
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Fig. SECTIONS THROUGH THE ELEPHANT BUTTE DAM 


4269ft., and the penstock intakes are at an elevation 
of 4231.67ft. The sluicing tunnels are only a few 
feet above the river bed, which has an elevation 
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Fig. 5—DRAINAGE HOLE 


of 4214ft. above the sea. The sluice and penstock 
gates have a number of interesting features, and a 
good deal of careful designing was called for in plan- 


ning the balanced valves for the service conduits. 
Taken all in all, the Elephant Butte Dam is unques- 
tionably a notable engineering achievement, and when 
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Diagram 2. 
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Diagram 4. 











MASONRY 140LBS PER CUFT. WATER 623 LBS. PER QL FT 
_ FORCES ARE GIVEN iN TONS FOR A SECTION OF DAM 

4 FOOT i LENGTH. 
FLOTATION ASSUMED IN EVERY CASE FOR MASONRY 
BELOW LEVEL 69. 


LOCATION OF RESULTANT 
A — FOR ASSUMPTION OF UPTHRUST OF 3% OF 
TOTAL RESERVOIR PRESSURE AT HEEL OF DAM 
DIMINISHING PROPORTIONALLY TO O AT 
TOE OF DAM. 
8 FOR 4b OF IME UPTHRUST ASSUMED 
UNOER A. 










EVERY STATED LEVEL 1S IN TURN TREATED AS BASE 
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| everything is considered the total outlay of £1,000,000 
| is a moderate price to have been paid for the project. 
| Potentially, benefits worth many times this sum 
| should be reaped. Not only will the sudden torrential 
| floods of the Rio Grande be held in check and the 
| waters distributed when and where they will do the 
| most good, but the ravages of this erratic river will 
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| Fig, 6—ARRANGEMENT OF OUTLETS 


| be reduced to a minimum throughout the range of 
| a wide area and a long distance. 

On page 190 we reproduce two views, one of which 
shows the workmen’s camp with Elephant Butte in 
the distance. The arid nature of the country can be 
realised from the scant and scrubby vegetation. The 
other view shows the completed dam with the spillway 
on the left-hand side. This spillway is 300ft. across, 
and it is designed to pass 45,000 cubic feet per second. 











THE THREATENED AMERICAN RAILWAY 
STRIKE. 


UNLEss some very drastic measures are quickly 
taken, there is a probability of one of the biggest 
strikes on record being begun on Monday next. 
Since the beginning of the present war, the railway 
companies of the United States have had before them 
a demand from their trainmen—drivers, firemen, 
conductors and brakesmen—for a basic eight-hour 
day and payment for overtime at time-and-a-half. 
Various meetings between the parties have been held, 
particularly one in New York City at the beginning 
of June, but nothing has come of them; the companies 
maintained that they could not afford to give the 
increase, and the men refused to abate their demands. 
After the New York meeting first named, a strike 
ballot was taken, which, according to the men’s 
representatives, resulted as follows :—Brotherhood 
of Locomotive Engineers, south-eastern district, for 
a strike, 98.72 per cent. ; western district, 90.35 per 
cent. ; eastern district, 94.64 per cent. Brotherhood 
of Locomotive Firemen and Engineers, total vote 
70,653, for a strike, 98.1 per cent. Brotherhood of 
Railroad Trainmen, for a strike, 129,108, or 97 per cent. 
Order of Railway Conductors, for a strike, western 
district, 84.3 per cent.; eastern district, 84.8 per cent.; 
south-eastern district, 93.4 per cent. These figures 
were announced by the men’s representatives to the 
committe of railway managers on Tuesday, August 8th, 
when the latter was asked if it had any definite 
proposition to make. Nothing was done that day, 
but on Wednesday, the 9th, the managers presented 
a letter, from which the following is an extract : 
** After careful consideration, it is our judgment that 
the proposals which the men have supported by their 
vote involve such extraordinary changes in operating 
methods and such radical revisions in established 
bases of compensation, as to make it apparent that 
there is little probability of our being able to harmonise 
our difference of opinion, unless this result can be 
brought about through the Federal Board of Mediation 
and Conciliation, which was created to assist the 
parties in just such circumstances as now confront 
us .... The unbroken experience of the last 
ten years sustains us in this view. During that 
period, in practically no large concerted movement 
has a conference committee of managers and a 
committee of your representatives ever been able to 
reach a final and complete adjustment of the matters 
in controversy between them, until they had invoked 
the provisions of the Federal Mediation Law. It 
seems to us that all the considerations that have 
existed in former controversies to prevent a settlement 
being reached by direct negotiations are present in 
an accentuated form in the present case. It is not 
open to question that whatever we can do by direct 
negotiations, we can also do just as quickly, and 
as effectively, through mediation; and experience 
has demonstrated that a common ground could be 
reached through the mediators in cases where the 
parties have been wholly unable to reach such common 
ground through direct negotiations.”’ The letter ends 
with a request that the men’s representatives should 
join the managers in a joint application to the Board 
of Mediation and Conciliation. 

It will be convenient now to say something about 
the Board in question, and the general subject of 
arbitration on railway matters. Disputes with 
various grades of railwaymen in the United States 
have, as regards large bodies of men, been somewhat 
frequent. We need not, however, go further back 
than the spring of 1912, when the Brotherhood of 
Locomotive Engineers presented a request to the 
management of fifty-two railways in the Eastern 
States for a general increase in wages and for certain 
modifications in the rules governing their employment. 
At that time, what was known as the Erdman Act 
was in force, which gave a board of three arbitrators— 
one member elected by each side and an independent 
member. Objections were raised by the companies 
against an arbitration under the Erdman Act, on the 
ground that the responsibility thrust on the third 
party was too great. In this case both sides agreed 
to arbitration by a board of seven, five of whom were 
selected by the Chief Justice of the United States, the 
presiding judge of the United States Commerce Court 
and by the Chief Commissioner of Labour. Their 
award was issued on November 18th, 1912, and it 
should be noted, as possibly bearing on the present 
attitude of the men towards arbitration, that the 
award was very much against the men. The award 
was, however, more noteworthy because of the 
recommendations made as to what should be done as 
to arbitration and to guard against railway strikes. 
These recommendations were reproduced in full on 
page 660 of THz ENGINEER of December 20th, 1912. 
In the spring of 1913 there was trouble with the 
firemen, but this was settled, to the men’s advantage . 
in this case, by a board under the Erdman Act. After 
this came the trainmen with their demands, but by 
these it had been recognised that an enlarged board 
was necessary, and under what is known as the 
Newlands Act the above-named Board of Mediation 
and Conciliation was constituted in July, 1913. It 
consists of three members, of whom Mr. Martin A. 
Knapp is the chairman, who was then chairman of 
the Inter-State Commerce Commission, but resigned 
therefrom on his appointment to the Commerce Court. 
The latter office has, however, since been abolished, 
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We mention Mr. Knapp’s name in order to point out 
how suited he is, because of his long connection with 
the Inter-State Commerce Commission, to judge 
questions of railway-administration. The board acts 
very similarly to the way in which our Sir George 
Askwith does. It meets each side separately, learns 
its attitude and attempts to obtain concessions from 
each as a basis on which a settlement can be reached 
when they are again brought together. Neither party 
is bound to accept any terms of settlement proposed 
by the board. 

The men in the present case, however, refused to 
join in the proposed application, so the companies sent 
one from themselves. The members of the board 
were already in New York City, and at their request 
the men consented to accept the board’s good offices. 
The situation was, however, hopeless, and no agree- 
ment was arrived at. President Woodrow Wilson 
then took the matter in hand, and saw both parties. 
Subsequently he submitted to the companies modified 
proposals, and these, apparently, they would accept, 
provided that they were allowed to make the advances 
in the rates for which they have long been seeking 
sanction, and which will be absolutely necessary if 
the proposals—estimated to cost 100,000,000 dols. 
yearly—are conceded. The latest cable advices 
suggest that the men are to have an eight-hour day, 
but not for another year, and that the Inter-State 
Commerce Commission is, meanwhile, to investigate 
the question of wages and freight rates. Whilst 
anxious not to prejudge the case, we may remark 
that the attitude of the men has not been free of 
obstinacy, whilst the companies have throughout 
shown a willingness to have the case tried and all the 
facts made public. 








SCIENTIFIC AND INDUSTRIAL RESEARCH. 


THE Committee of the Privy Council for Scientific and 
Industrial Research has just presented its first report. 
It is a long statement, mainly connected with the principles 
that have influenced the Advisory Council in the arrange- 
ments made for the exercise of its functions, and less 
little with work actually done. For the convenience of 
our readers we have in what follows omitted various 
passages, but we would strongly advise a careful perusal 
of the complete pamphlet. . 

We give below the names of the members of the Council 
of the three standing committees so far appointed :— 


ADVISORY COUNCIL, 


Sir William 8, McCormick, LL.D. (Administrative Chairman). 
The Right Hon. Lord Rayleigh, O.M., F.R.8., LL.D., D.C.L, 
Sir George T. Beilby, F.R.S8., LL.D. 

Mr. William Duddell, F.R.S. 

Professor J. A. McClelland, F.R.S 

*The Hon. Sir Charles A. Parsons, K.C.B., F.R.S8., LL.D. 
+Professor J. F. Th , F.RS. 

Mr. Richard Threlfall, F.R.S8. 

g CO on Engineering.—Sir Maurice Fitz- 
maurice, C.M.G., LL.D. (Chairman), Mr. James Brown, Mr. 
Dugald Clerk, F.R.S., D.Sc., Mr. F. R. Davenport, Sir Archibald 
Denny, Bart, LL.D., Mr. Alfred Herbert, Mr. J. 8. Highfield, 
Professor Bertram Hopkinson, F.R.S., Mr. C. H. Merz, Mr. V. 
L. Raven, Mr. A. A. Remington, Mr. Herbert Rowell, Mr. 
Alfred Saxon, Mr. G. Gerald Stoney, F.R.S., Mr. Douglas 
Vickers, Professor Miles Walker. 

Standing Committee on Metallurgy.—Sir Gerard Muntz, Bart. 
(Chairman of the Committee and of the Non-Ferrous Section), Sir 
Robert Hadfield, F.R.S., D.Met., D.Sc. (Chairman of the Ferrous 
Section), Professor J. O. Arnold, F.R.S., D.Met., Sir William 
Beardmore, Bart., Mr. Arthur Balfour, Professor H. C. H. 
Carpenter, Ph.D., Mr. C. H. Desch, D.Sc., Mr. F. W. Harbord, 
Mr. J. Rossiter Hoyle, Professor A. K. Huntington, Mr. W. 
Murray Morrison, Mr. Ge Ritchie, Mr. J. E. Stead, F.R.S., 
D.Se., D.Met., Mr. H. L. Sulman, Mr. Frederick Tomlinson. 

Standing Committee on Mining.—Sir William Garforth, LL.D. 
(Chairman of the Committee and of the Section on Iron, Coal, and 
Hydrocarbons), Mr. Edgar Taylor (Chairman of the Section on the 
Mining of other Minerals), Sir Hugh Bell, Bart., D.C.L., LL.D., 
Lieut.-Col. W. C. Blackett, Mr. Hugh Bramwell, Professor John 
Cadman, D.Se., Mr. W. Gascoyne Dalziel, Professor William 
Frecheville, Mr. John Haldane, F.R.S., M.D., LL.D., Mr. Edward 
Hooper, Professor Henry Louis, D.Se., Mr. Bedford McNeill, 
Mr. it. F. Marriott, Mr. R. T. Moore, D.Sc., Sir Boverton Red- 
wood, Bart., D.Sc., Mr. C. E. Rhodes, Mr. Wallace Thorneycroft. 


REPORT OF THE ADVISORY COUNCIL. 


Previous GOVERNMENT ACTION IN THE PRESENT 
CENTURY. 


» 

Certain events which preceded the establishment of the 
Council are worthy of record because they are now seen 
to have a general significance which was not realised at 
the time. As early as 1900 the Government had taken 
an important step in the encouragement of organised 
scientific support for our trades and industries. The 
National Physical Laboratory was then established, with 
the assistance of a grant from the Treasury, under the 
control of the Royal Society, and opened in 1902 by his 
Majesty the King, then Prince of Wales. The Government 
made its first modest capital grant of £13,000 for the 
buildings and equipment of the Laboratory, and an annual 
allowance for maintenance of £4000 for five years. The 
Laboratory has done and is doing most valuable work for 
our industries and for the Government, and it might have 
done much more had it been endowed with anything like 
the annual subvention of nearly £100,000 which the 
American Bureau of Standards receives for development 
and maintenance from the United States Government. But 
we think experience has shown that no single institution, 
however great or distinguished, can expect tio do more than 
a part of all that our vast industries require. 

Although not dealing with research in the strict meaning 
of the term, the work of the Engineering Standards Com- 
mittee deserves mention in this connection because the 
Government early recognised its value, and because the 
Committee brought about co-operation of a valuable kind 
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between the firms in the several branches of the industry 
and undoubtedly prepared the way for valuable research. 
The Treasury contributes to the expenses, and the Indian 
Government, which made a grant in 1903, pays for the cost 
of preparing reports on subjects affecting India. 

_ Similarly, the Imperial Institute, established originally 
in order to co-ordinate and distribute information bearing 
on trade, has since undertaken scientific research related 
to industry. The Institute was founded in 1887 in honour 
of the Jubilee of Queen Victoria, but was reconstituted and 
transferred to the Government by Act of Parliament in 
1902. But neither the Imperial Institute nor the Nationa! 
Physical Laboratory have experienced either the burden 
of work or the large subsidies which would have followed 
on @ general recognition that their activities were necessary 
to the national welfare. 

A further important stage in the realisation of the 
national needs was marked by the foundation in»1907, 
under a Royal Charter, of the Imperial College of Science 
and Technology, ‘‘ To give the highest specialised instruc- 
tion and to provide the fullest equipment for the most 
advanced training and research in various branches of 
science, especially in its application to industry.” The 
Imperial College was in large part a national effort, for 
the Government transferred to the new College its own 
Royal College of Science and Royal School of Mines, 
together with an annual subsidy of £20,000 a year,{ and 
the Commissioners of the 1851 Exhibition made a large 
grant of land at South Kensington. 

Yet the growth in the endowments, the income, the 
number of departments, and the students of this great 
foundation still left much to be done in other directions. 
Other machinery and additional State assistance were 
absolutely necessary in order to promote and organise 
scientific research with a view to its application to trade 
and industry, but it needed the shock of the great war 
to make the need manifest.{ The outbreak of war found 
us unable to produce at home many essential materials 
and articles. We were making less than a couple of dozen 
kinds of optical glass out of over a hundred made by our 
enemies. We could hardly make a tithe of the various 
dye-stuffs needed for our textile industries with an annual 
output worth over £256,000,000 a year. We were depen- 
dent on Germany for magnetos, for countless drugs and 
pharmaceutical preparations, even for the tungsten used 
by our great steel makers, and for the zinc smelted from 
the ores which our own Empire produced. 


THE GOVERNMENT SCHEME. 


When, in May, 1915, the Presidents of the Boards of 
Trade and of Education received a deputation from the 
Royal Society and other learned societies specially 
interested in the various branches of chemistry, urging 
“Government assistance for scientific research for indus- 
trial purposes, the establishment of closer relations between 
the manufacturers and scientific workers and teachers, 
and the establishment of a National Chemical Advisory 
Committee for these purposes,” the two Presidents were 
in a position to announce that the Government had 
decided to establish machinery with wider powers than 
had been suggested, so as to make it possible to encourage 
research not only in chemical but in all other sciences 
affecting industry. A week later, in introducing the 
Board of Education estimates in the House of Commons, 
Mr. Pease announced the impending appointment of an 
Advisory Council specially entrusted with the supervision 
and encouragement of scientific research, particularly in 
relation to industry. On both occasions he explained 
that the Government intended to deal with this problem 
as an integral part of a comprehensive improvement in 
our educational system which the Board of Education had 
in prospect. In June the Liberal Government made way 
for the present Coalition Ministry, and in July the new 
President of the Board of Education, Mr. Arthur Hender- 
son, issued a White Paper [Cd. 8005], describing the 
Government’s “‘ Scheme for the organisation and develop- 
ment of scientific and industrial research.” The Order in 
Council already referred to, whch established the Com- 
mittee of the Privy Council for Scientific and Industrial 
Research and the Advisory Council, was issued on July 
28th, and the Advisory Council met for the first time on 
August 17th, 1915. Since that date they have held 
sixteen meetings, as well as numerous meetings of com- 
mittees. The President, in the White Paper, had pointed 
out that the object of the Government was “ to establish 
a permanent organisation for the promotion of industrial 
and scientific research,’ which would operate over the 
kingdom as a whole and utilise the most effective means 
to the end in view, irrespective of their locality. Since 
science and industry were both indifferent to political 
boundaries, a single fund for the good of the United King- 
dom as a whole was entrusted to a single authority—a 
Special Committee of the Privy Council. The State had 
thus recognised the necessity for organising the national 
brain power in the interests of the nation at peace. 


Tue MetHop oF APPROACH. 


The Council decided to give science in its applications 
to industry precedence over pure science in their delibera- 
tions. The Council realise that they have to deal with 
the practical business world, in whose eyes a real distinction 
seems to exist between pure and applied science. The 
average manufacturer is impressed with the importance 
of quick returns. He cannot afford to wait. Such 
quick-result inquiries as the manufacturer is induced to 
make are very likely to be fruitless and to reduce his 
enthusiasm for science still further. She finds too few 
suitors in our industries, for she is a mistress who reserves 
her favours for a complete and single-hearted devotion. 

But there was another consideration which alone would 
have compelled the Council to begin with research of 
directly industrial application. The Universities, which 
are the natural homes of research in pure science, have 
been so depleted of both students and teachers by the war 
that they are barely able to continue their routine work, 
and can command at the moment neither the leisure nor 
the detachment of spirit that are essential conditions of 
original research. Inquiries we have recently made in the 





t Since increased to £30,000 a year. 

The work initiated under the Development and Road Improvement 
Funds Acts of 1909 and 1910, the work of the Medical Research Committee 
and that of the Home-office proce: J Station at Eskmeals are omitted from 
this review which deals only with the development of industrial research. 





hope that we might be able to help individual investigators 
at the Universities to increase their output, have convinced 
us that any effective encouragement of research in pure 
science must await the return of peace. 

How, then, were the Council to proceed ? On the one 
hand, the war had greatly reduced the number of workers 
available for research of any kind. On the other, every 
consideration of urgency pointed to concentration on the 
field of industrial research, both as the best means of 
enlisting the co-operation of the manufacturers, without 
which no Government scheme could succeed, and as the 
quickest way of preparing for the trade conditions likely 
to arise after the war. In these circumstances the Council 
might have concentrated all their energies upon the rapid 
initiation of one or two far-reaching proposals likely to 
attract wide attention and designed to improve the outlook 
in one or other of our greatest industries. But the 
problems with which we have to deal are not susceptible 
of rapid and dramatic solution. The successful organisa- 
tion of research on @ national scale is likely to take longer 
than the establishment of a good works laboratory—a 
long business at best. The only hopeful line of action 
appeared, therefore, to involve a period of careful inquiry 
and consultation, followed by a gradual and systematic 
attack upon a wide and carefully selected front. 

(a) Aid to Existing Researches. 

Our first inquiries showed that there were certain 
researches being conducted or directed by professional 
associations in the period preceding the war, which stood 
in grave jeopardy of enforced abandonment. These 
investigations had been paid for by the voluntary contri- 
butions of several great engineering and other professional 
societies, and thus carried with them the best tees 
of their necessity and effectiveness. The Council decided, 
therefore, to save as many of these derelict researches as . 
possible, and accordingly recommended the payment of 
series of grants to the societies concerned. 


(b) Conferences with Professional and other Societies. 


The Chairman and other officers of the Council have 
interviewed representatives not only of the Royal Society 
and the Chemical Society, but of all the principal engi- 
neering societies throughout Great Britain, and Professor 
McClelland has had similar interviews with the correspond- 
ing associations in Ireland. Other important professional 
societies, such as the Institute of Chemistry, the Society 
of Chemical Industry, the Society of Public Analysts, the 
Society of Dyers and Colourists, the Royal Institute of 
British Architects, the Faraday Society, and several 
trade associations, such as the British Electrical and 
Allied Manufacturers’ Association, the Silk Association, 
the Staffordshire Pottery Manufacturers’ Association, the 
Federation of Master Printers, have been interviewed— 
in all cases with gratifying results. We have noticed— 
what, indeed, is well known—that in the main the most 
highly organised industries are those which have made 
most use of scientific research, and are consequently most 
ready for, though possibly not most in need of, the 
encouragement it is our duty to afford. The engineering 
trades, with their attendant group of distinguished pro- 
fessional societies, have long been alive to the need and 
value of scientific research, while the chemical trades for 
the most part are so divided and individual in outlook 
that the various professional societies have had neither the 
influence nor the means necessary to enable them to take 
any large share in promoting research in connection with 
those industries. The textile trades, highly organised as 
they are on the economic side, had made even less progress 
in the systematic use of science. They had been content 
for the most part to leave science to the dyers and the 
dye-stuff manufacturers, or to the engineers who supplied 
them with machinery, without much care in either case as 
to their nationality. The paper manufacturers were in 
much the same position. But now there are signs of a 
change, and already textile research into the electrification 
of fibres during manufacture is proceeding at the University 
of Leeds with funds provided by the Textile Institute, and 
proposals are before the Council for fundamental researches 
into the cellulose fibres which form the basic material of 
the cotton and paper trades. 

(c) Register of Researches. 

While these inquiries and interviews were taking place’ 
the Council had invited the assistance of the Universities 
and technical colleges of the country in the formation 
of a register of researches actually being conducted on the 
outbreak of the war. Together with the name of the 
worker and the subject of the research, the register gives 
the date of its beginning, and, if it has been temporarily 
suspended, the cause of its abandonment. In collecting 
these particulars from the technical schools and colleges 
we have been greatly assisted by the inspectors of the 
Board of Education. It is not enough, however, to know 
what original work is going on, who is doing it, or where it 
is being done. A careful survey is needed of the amount 
and the character of the provision made in our higher 
educational institutions for research work. We are 
accordingly beginning such a survey as part of our pre- 
paratory ts for a systematic programme of 
aid to individual researchers. We describe these 
initial steps below. It is hoped that the register 
will enable suitable workers to be rapidly found when 
proposals for special lines of inquiry come before the 
Council, and that a survey of the directions in which 
research is now proceeding in our universities and colleges 
may enable the Council to make helpful suggestions to 
individual workers from time to time, as the need for 
research in particular directions becomes apparent. 

We also have under consideration the possibility of 
inducing firms in some at least of our industries to assist 
the progress of research by informing us in confidence of 
the problems they have in hand or in contemplation. We 
appreciate the difficulties involved in an attempt to 
systematise the interchange, between manufacturers, of 
knowledge and experience often purchased at great cost, 
or to proceed more rapidly than the best opinion would 
approve, or to anticipate those conditions in the home or 
foreign markets which would make a pooling of knowedge 
advantageous. But, broadly speaking, we think that any 
assistance that the industries or even individual firms can 
give us, from their accumulated experience, in bringing 
science to bear rapidly upon manufacturing problems will 
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be of benefit to the trade as a whole, and indirectly, if not 
directly, of advantage to each manufacturer. 


(d) Aid to Research in Educational Institutions. 


Among the duties assigned to the Council in the White 
Paper (paragraph 6) is the formulation of proposals for the 
establishment and award of Research Studentships and 
Fellowships. We welcome for this reason the compre- 
hensive and interesting discussion of the whole question 
of stimulating an adequate supply of trained students, 
which is contained in the recent interim report of the 
Consultative Committee of the Board of Education, and 
we propose to study this report carefully before making 
any recommendations of our own. But it is evident that 
no such scheme can be effective at the present moment. 
Yet, short of a definite sch » it still d possible 
to make tentative experiments by way of aid to individuals 
and in the process to gather experience and suggestions 
for future guidance. The Vice-Chancellors and Principals 
or Deans of Faculty were accordingly asked to consult the 
heads of their several d ments and to submit proposals, 
bearing in mind the intentions of the Council as described 
above, and making it clear that with the heads of the 
departments and not with the Senates or Faculties or other 
University authorities would rest the responsibility for 
the recommendations put forward. It was also explained 
that in no case would the Council recommend a grant if in 
the result the funds of the university or college ordinarily 
available for teaching or research were relieved. The 
Council have only been able to recommend grants to some 
pom d individuals, amounting in all to a sum not exceeding 
_ We have already made it clear that in our view research 
in pure science should be as much our care as research in 
applied science. It is the necessary precedent of all 
. industrial applications, and the universities are peculiarly 
fitted to pursue it, though it is not possible to do much in 
this direction during the war. We realise to the full the 
importance of consultation with the Board of Education 
and the Scotch Education Department in all matters 
which may affect the universities, and we are working in 
close co-operation with these departments. “But the nature 
of our work inevitably brings us into direct contact with 
the universities and higher technical colleges, and we 
think that as our relations with these institutions grow 
closer and more continuous, we may be able to call the 
attention of both students and teachers to many interesting 
problems in industrial research, of which we shall become 
aware in the course of our own work, and that individual 
members of the Council and their Standing Committees 
may come to be taken into counsel as to possible lines of 
research. If this hope is fulfilled, we may help to bring 
more reality into those academic laboratories which are 
now much dominated by the text-book and the syllabus 
of examination, and so encourage a better professional 
training for chemists, physicists, and other men of science. 
At the same time we recognise that there is a danger in bring- 
ing technical problems too pressingly to the notice of 
teachers and students in educational institutions. We 
must not tempt those capable of making advances in 
natural knowledge to abandon their austere studies for 
the sake of solving temporary and local technical problems. 
Still less must students be encouraged to take up such 
questions except as stimulating incidents in their general 
training. On the other hand, pure science has in the past 
owed much to observations, suggestions and difficulties 
which have come from activities external to the laboratory 
or study. So will it be again, and it is our desire so to 
order the relations of workers in pure science to the 
industries going on around them that they may receive 
the stimulus of a wider outlook than is always attainable 
under the limitations of an academic system of syllabus 
and examination. In this way it may be possible in the 
end to create such an atmosphere that the new generation 
of students will cease to draw a distinction between 
“theory ” and “ practice,” “and technologists of all ranks 
will through them attain to the. view that sound practice 
is only theory tempered by compromise. 





(e) Formation of Standing Committees. 


We have already remarked upon the relatively high 
organisation of the engineering profession in relation to 
the several branches of the engineering industry. One 
result of this satisfactory condition has been that a 
number of researches bearing on industrial engineering 
problems was already in progress before the establishment 
of the Council. Another result is that a considerable 
number of applications for aid to new researches was 
received immediately we got into touch with the professional 
bodies connected with these great trades. These facts 
and the representations of the societies urging the establish- 
ment of stronger machinery for dealing with the manifold 
aspects of engineering research convinced the Council at 
an-early date that they must proceed at once in accordance 
with paragraph 8 of the White Paper to set up a series of 
strong standing committees to assist them in surveying 
the field of research, in constructing panels of referees, and 
in dealing with applications for grants. The five great 
engineering societies—the Institutions of Civil, Mechanical, 
and Electrical Engineers, the Iron and Steel Institute, and 
the Institution of Naval Architects—submitted a petition 
to the Privy Council, and were later received by the Lord 
President in deputation, urging that the Advisory Council 
should be enlarged by the inclusion of representatives of 
the several branches of engineering. But steps had already 
been taken to establish the standing committees referred 
to, and the Lord President suggested in his reply that the 
present small Council, with a number of strong represen- 
tative committees grouped. round and supporting it, 
should be given a fair trial. The societies thereupon 
submitted their nominations to the Advisory Council, and 
we desire to express.our recognition of the promptitude 
and zeal with which all the societies concernéd have set 
themselves to make the new Standing Committees a 
success. 

Three Standing Committees have already been set up— 
a Committee on Metallurgy, under the chairmanship of 
Sir Gerard Muntz, Bart., with special sections for ferrous 
metallurgy, under the chairmanship of Sir Robert Hadfield, 
and for non-ferrous metallurgy with Sir Gerard Muntz as 
chairman ; a Committee on Engineering, under the chair- 
manship of Sir Maurice Fitzmaurice ; and a Committee on 
Mining, under the chairmanship of Sir William Garforth, 


with a section on the mining of iron, coal, and hydro- 
carbons under the same chairmanship, and a section on 
the mining of minerals other than iron, coal, and hydro- 
carbons, with Mr. Edgar Taylor as chairman. 

Each of the Committees consists of about fifteen 
members, of whom approximately half have been nominated 
by the professional societies concerned, the remainder 
being appointed directly by the Council. The Com- 
mittees were appointed in the first instance for the period 
of one year in order to facilitate any changes in constitution 
or terms of appointment that experience might suggest. 
The terms of reference are as follows :— 

The Committee will meet from time to time and 
advise the Council on researches relating to engineer- 
ing—or mining or metallurgy, as the case may 
and on such matters as may be referred to the Com- 
mittee by the Advisory Council. 

Members of the Committee will also be invited to 
act as expert advisers in the formation of special com- 
mittees of the Advisory Council to consider individual 
applications for grant in aid of researches. In the 
formation of such committees the Chairman of the 
Advisory Council will consult with the Chairman of 
the Committee or Section concerned, and with those of 
its members who are specially conversant with the 
subject of the proposed research. 

The Council hope, with the assistance of their Standing 
Committees, the Professional Societies, the Home-office, 
and the Board of Trade gradually to construct panels of 
names which will enable them to obtain the very best 
advice on the different aspects of the problems they are 
called upon to solve. The advice they need may be 
commercial, economic, financial, or scientific. The best 
opinion in all these spheres will, it is hoped, be available 
on the panels for the guidance of the Council and their 
Standing Committees, and will ensure the confidence of the 
industries concerned that the steps proposed have been 
considered in all their aspects. 


(f) Other Standing Committees in Contemplation. 

The Council realise that the number and scope of the 
Standing Committees will need extension from time to 
time, but the absence of strong professional societies work- 
ing in conjunction with the other scientific industries in 
this country makes it inadvisable to proceed hastily in 
so important a matter. In particular the organisation 
of the Council’s machinery for the manifold chemical 
industries needs cautious handling in the first instance. 
Up to the present we have dealt with such questions as we 
have been able to approach by means of small Special 
Committees of the Council itself, which have been em- 
powered to consult other persons as occasion arose ; but 
at best this must be a temporary expedient. It seems 
unlikely that a single Chemical Committee, with the large 
number of special sections that would be necessary, could 
usefully be established at the present moment, and we are 
disposed to think that a series of Standing Committees 
dealing with particular branches of the chemica] trades 
may be the better manner of proceeding. A Standing 
Committee on Fuel may be necessary ; possibly another 
for rubber, and a third for the chemistry of cotton and 
paper. A Standing Committee for Textiles, with special 
sections for cotton, wool, and silk, is also likely to be 
needed before long. 


PARALLEL MOVEMENTS IN THE WORLD OF SCIENCE AND 
INDUSTRY. 


The action of the Government in setting up the new 
machinery for the encouragement of research was accom- 
ied, if not instigated, by vigorous discussion and debate 
in the public Press and the learned societies. The useful 
work which the Royal Society has done for the Govern- 
ment during the war by means of a series of special com- 
mittees, and the attempts of societies such as the Chemical 
Society and the Society of Chemical Industry, to arouse 
an interest in the application of science to industry, and 
the importance of organised effort, led the Royal Society 
to establish a Board of Scientific Societies. 

The British Science Guild, which has done much in 
recent years to impress upon the nation the necessity for 
scientific organisation, has put forth an emphatic manifesto 
on the importance of science and the need of educational 
reform. The Teachers’ Guild has appointed an Education 
Reform Council, including representatives of science, 
industry and commerce, while Sir Ray Lankester formed 
a Committee on the Neglect of Science to deal with science 
in the public schools, the older universities, and the exami- 
nations for the Civil Service.* The professors of the 
Imperial College have presented to the Lord President, as 
Chairman of their Governors, a memorial dealing com- 
prehensively with the need for a national policy and for 
a larger output of trained men of science. 

But the movement has not been confined to professors 
and to scientific men. The practical man of business, the 
manufacturer, and the trader have been as anxious and 
interested as any. It is not to be wondered at, for they 
were the first upon whom the significance of a state of 
wat was forced. In the early months of the war the great 
steel manufacturers were in grave danger from the possible 
exhaustion of the supply of chemical glass necessary for 
the testing of their materials and products. The consult- 
ing chemists were in the same case, and the Board of 
Education instituted a census of all the chemical glass 
available in the educational institutions of the country in 
view of the possible need for its requisition. The Institute 
of Chemistry accordingly set up a Glass Research Com- 
mittee under the late Professor Meldola, an original member 
of our Council, and so enabled Professor Herbert Jackson 
to indicate the detailed process of manufacturing a number 
of special glasses, which were rapidly produced by pro- 
gressive firms. At this point, when the Institute had 
reached the end of its resources, the Advisory Council were 
able to assist the production of further glasses. 

The. pottery manufacturers were hit in another way. 
The suipply of Seger cones, necessary as a guide to the 
firing of their china and earthenware, was cut off by the 
war, and they were threatened with closure from this and 
other causes, but Dr. Mellor, the Principal of the Stoke 
Pottery School, was able rapidly to supply the need and 
to manufacture sufficient cones for the whole pottery trade. 
This incident, however, and Dr. Mellor’s researches into 


* The Neglect of Science. Report of proceedings st a conference 
held in the rooms of the Linnean Society, Burlington House, on May 3rd, 
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the making of porcelain for chemical ware and pyrometer 
tubes—an investigation also undertaken, and ‘with con- 
siderable success, by Messrs. Doulton, of Lambeth, and 
the Royal Worcester Porcelain Co.—suggested to the Stoke 
potters the possibility of remedying the dangerous position 
of their whole industry. The years before the war had seen 
the gradual exclusion of both earthenware and the cheaper 
kinds of bone china from the world markets by the hard 
porcelain for domestic purposes turned out from the 
continental factories, particularly those in Germany and 
Austria. Accordingly, the Staffordshire Pottery Manufac- 
turers’ Association, with the Staffordshire and Stoke Local 
Education Authorities, appealed to the Board of Education 
in June, 1915, to assist them by a special grant for the 
erection of research laboratories and workshops in con- 
nection with the Stoke School. Their desire was to devote 
the period of the war to experimentation in the manufac- 
ture of hard porcelain with British materials, so as to be 
in the position to compete with the German and Austrian 
manufacturers on their own ground, and to build up a new 
and probably more remunerative trade in place of the older 
trade in earthenware and the cheaper sorts of bone china. 
The President of the Board received the deputation 
sympathetically, and promised to refer the matter to the 
Advisory Council immediately it was constituted. Thus one 
of the first problems with which we had to grapple was 
the whole question of the right action to be taken in 
dealing with a threatened industry, and the probability 
of success in the substitution ‘of another, though related, 
industry using different materials and other processes. 
We gave the matter our most anxious consideration. 
Visits were made to the works of manufacturers, several 
important conferences were held in Stoke and in Lendon 
with the various parties concerned, the School of Pottery 
was inspected, the views of Dr. Mellor and other leading 
experts canvassed, and ultimately the Council decided to 
recommend a grant for the erection of the necessary 
buildings and equipment, and an annual grant towards 
the maintenance expenditure, which is estimated at some 
£2000 a year. The n land adjoining the Pottery 
School has been found by the authorities of the school, an, 
annual subscription towards the cost of the investigation 
has been guaranteed locally, and the Governors of the 
School of Pottery have placed Dr. Mellor’s services at the 
disposal of a joint Research Committee of the manufac- 
turers and the Governors. The research will be carried out 
by Dr. Mellor and Mr. Bernard Moore. 

Yet another industry which has suffered much from 
foreign competition is that of silk. Soon after the establish- 
ment of the Council the President of the Silk Association, 
Mr. Frank Warner, called upon the Chairman to inquire 
whether the Council would be prepared to assist British 
firms to conduct researches into certain important problems 
affecting the industry. Sir William McCormick pointed 
out that it, was difficult to help an industry unless the 
firms engaged in it would associate actively and co-operate 
with the Council in any plan that held out a prospect of 
success. He also suggested that the Silk Association, 
though formed for the purpose of settling prices, might 
enlarge its scope to include the prosecution of research. 
The hint was accepted, a useful conference took place at 
Manchester with officers of the Council, the Association 
formed a strong representative Research Committee, 
including their consulting chemist, a carefully thought- 
out pro; me of research was drawn up, and the first 
of a long list of problems is now to be attacked at the 
Imperial College by Professor Groom and his staff. 


(To be continued.) 








TRADE OPENINGS IN SOUTH AMERICA. 


TuE Bolivian Government has been prosecuting inquiries 
regarding the machinery necessary for the establishment 
and exploitation of a new industry, namely, the utilisation 
of the many valuable fibres, such as flax, hemp, cotton, &c., 
that can be, or are now, grown in the republic. British 
houses have tendered, but so far no particular success has 
been recorded. It is understood that a Manchester house 
has estimated the cost of a single equipment of the nature 
indicated at £850. 

Some considerable quantity of steel rails, steel bridges, 
and other constructional ironwork will shortly be required 
in Brazil. Dr. José Agostinho dos Reis has been granted 
a Government concession to construct a new line of railway 
from the important town of Cuyabé to Santarem, in the 
State of Pard, and situated on the Tapajoz River near its 
confluence with the Amazon. The transport of the 
material will, therefore, be a matter of great facility, and 
goods can be shipped direct from England. The new 
railway will have a total length of 2000 kiloms., and it will 
pass through the two prosperous States of Matto Grosso 
and Paré. Briti#h contrectors may feel sufficient interest 
in the undertaking to tender for part, if not the whole, of 
the amount of material required. 

In further reference to the Republic of Bolivia, it may 
be mentioned that if a certain concession now being treated 
for with the National Congress is granted, and the pro- 
babilities are all in favour of this being the case, there will 
be wanted several electric smelters destined for the 
reduction of barilla tin and concentrates. The project 
wouldcall for theerectionof thesmelters in several different 
mining centres where transportation is extremely difficult, 
and requires that all parts be made not too heavy for either 
mule or ass-hauling. The plant would have to be capable 
of reducing 50 per cent. more than the present output of 
the Bolivian mines of tin ore, as well as providing additional 
electric power for the use of railways and industrial 
companies within 100 kiloms. of the plants. 











Map or Russta.—We have received from R. Martens and Co., 
Limited, Leadenhall-street, London, E.C., an economic map of 
the Russian Empire, which ought to be specially useful to engi- 
neering firms, in view of the possibilities of a closer relationship 
with Russia which is likely to come about in the near future. 
The map, we are informed, has been prepared from actual obser- 
vations on the spot, and shows at a glance where the chief 
industries of this great empire are situated. The map is coloured 
and accompanying it is some information which may be found 
valuable to would-be exporters. 
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RAILWAY MATTERS. 





As from to-day all sleeping-car berth charges that have 
been 7s. 6d. are increased to 10s., and all at 10s. are 
increased to 15s. 


THe board of directors of the Bombay, Baroda and 
Central Indian Railway has made Major A. D.C Shelley, 
R.E., chairman in place of the late Colonel Sir William 
Bisset. Mr. C. A. R. Crommelin, the secretary, has been 
made a director and Mr. 8. G. 8S. Young appointed 
secrétary. ; 


Tse Board of Trade, under powers possessed by the 
Special Acts (Extension of Time) Act, 1915, has extended 
for a further period of twelve months the time for the 
purchase of land and construction of works for the widening 
of Charing Cross Bridge, sanctioned by the Act of 1900, 
and extended by the Act of 1909. 


THE armed boarding cruiser H.M.S. Duke of Albany 
reported as sunk by an enemy submarine, is no doubt the 
Lancashire and Yorkshire and London and North-Western 
steamer of that name, which was in the Fleetwood-Belfast 
service. She was constructed in 1907, had an indicated 
horse-power of 8158, and a registered tonnage of 836. 


THE secretary of the Mexican Railway Company—in the 
main an English concern—has received the following cable 
from the general manager in Mexico: ‘‘ Have arranged 
with the Government to take over line September Ist under 
acceptable conditions and am now making inventories.’’ 
The railway in question runs from Mexico City to. Vera 
Cruz, and has been worked by the Government as a military 
necessity. : 

THERE is only one Railway Commissioner—Mr. A. B. 
Moncrieff, C.M.G.—in South Australia. He retires a year 
hence, but has already left office and gone on twelve months 
leive of absence prior to retirement. In view of the East- 
West trans-continental railway and other new lines, a 
Railway Board of three members is likely to be constituted, 
and a Bill to effect this change will probably be brought 
forward next session. 


From January Ist to June 30th of this year the Penn- 
sylvania lines east of Pittsburgh made 2,496,504 tests and 
observations to determine how signals were obeyed and 
train rules followed. In only an average of one in 1244 
tests was there any failure to follow implicitly the signal 
indication or rule concerned. During the six months in 
question, these lines carried 76,700,000 passengers, and not 
one was killed in a train accident. For three and a-half 
years continuously the Pennsylvania Lines East have not 
had a single fatal train accident to a passenger. i 
this period they have. carried 396,000,000 passengers, and 
there were 16,658,649 tests for efficiency, of which 99.9 per 
cent. were obeyed. 


An American railroad has issued a leaflet worded as 
follows : “Think it over! It was necessary to sacrifice 
585 lives in the Iriquois theatre fire, Chicago, before the 
public demanded that theatres be amply protected from 
loss of life by fire. It was necessary to sacrifice 1517 lives 
in the sinking of the Titanic, before the public demanded 
that passenger steamships be provided with adequate 
lifeboat accommodation. Yet the combined loss of life 
in these two accidents does not equal one-half the total 
number of people killed yearly whilst trespassing on 
railway tracks in this country; 5084 men, women and 
children killed during the year ended June 30th, 1915. 
How many more must be sacrificed before the public will 
pt a stop to this annual slaughter, by demanding an anti- 
trespassing law ?”” 

WHEN the Government, through the Railway Executive 
Committee, gave instructions that trains were to be kept 
moving during air-raids, the question arose as to the lia- 
bility of the companies towards their men in the event of 
injury, it having been legally decided that a man injured 
in the Hartlepools bombardment was not entitled to 
payment under the Employers’ Liability Act. Subse- 
quently the Government agreed that the railway com- 
panies should accept liability, but as the tube railways 
in London are not under the Government control, they 
were not governed by this decision. The managing director, 
Sir Albert H. Stanlev, has, however, agreed that whatever 
is done by other companies the same provision will be 
male by the tube railways should any of their servants 
suffer any misfortune under such circumstances. 


Reptytnc to a bulletin of the Bureau of Railways and 
Statistics, Chicago, in which it was claimed that the 
accident record for the year ended June 30th, 1915, was 
“unprecedented in the world ’’ and showing that 325 com- 
panies went through the year without killing a single 
passenger, the Railway Gazette has given the following 
figures as'to British railways. Going back to January, 
1903, there are 84 out of 107 companies which have not 
killed a single passenger in those 13 years, 94 did not killa 
passenger in 12 of the 13 years, 102 none in 11 years, 
104 none in 10 years, 105 none in 9 years, 106 none in 
8 years, and the whole of the 107 companies can say that 
in 7 years of the 13 they did not killa single passenger. In 
the United States, there were on June-30th, 1914, 1297 
operating companies, so that only 25 per cent. of the com- 
panies had a clean record for that year. 


AN interesting point was recently decided in the highest 
Court. On April 12th, 1915, the driver of a taxi-cab, owing 
primarily to the darkened streets, ran into some gate-posts 
at the entrance to the Great Central Station, Marylebone. 
Negligence was alleged against the railway company, in 
that it did not light the posts to a degree sufficient to enable 
the driver to see them; to paint the posts white and to 
take precautions to warn persons using the highway of the 
existence of the obstacle. By an Act of 1893, the approach 
was constituted a highway, and by an Act of 1902, the 
company was authorised to maintain the gate-posts in 
vdosition. Mr. Justice Darling held that the company was 
liable, and the jury awarded £50 damages, and this was 
sustained in the Court of Appeal. The House of Lords 
has, however, reversed the decision on the grounds that the 
Act of 1902 did not permit the company to do anything ; 
it merely allowed the toremain. No act having been 


performed no duty could follow. The company did not’ 
ask for costs, nor for the damages to be refunded. 





NOTES AND MEMORANDA. 

CHROME-VANADIUM steel has the great advantage that 
it is easily and rapidly machined, even with an elastic limit 
of 60 tons per square inch. 

THE substitution of lead-plated steel for zinc and nickel- 
plated material, and phosphor bronze, copper and brass 
parts used where metal needs protection from corrosion 
caused by acid,salts, and fumes, has been rendered pos- 
sible, says the Iron Age, by the development of a new 
process. 


In the “‘ Wireless World ”’ it is stated that the determi- 
nation of the difference in longitude between Paris and 
Washington by the aid of wireless telegraphy, which has 
been in progress since October, 1913, has been completed. 
The distance between the stations is 6175 kiloms. The 
result, expressed in terms of time, is 5 hours 17 minutes 
35.67 seconds, and has a probable accuracy of the order 
of 0.01 second. j 


Statistics gathered by the United States. Department 
of Commerce for 1914 show that the output of electrical 
machinery in America in 1914 was £72,000,000, or 50 per 
cent. higher than the output in 1909. The~output of 
dynamos, including parts and supplies, in 1914 was 
valued at £4,700,000, representing an in of 34.8 per 
cent. over the corresponding value for, 1909. Under this 
head are included dynamotors, motor generators, boosters, 
rotary converters, double-current generators, &c. 


An American self-starter for aeroplane engines based 
on the employment of age Sp air has recently made 
its appearance, says the Scientific American. To start 
an engine with this device air contained in a tank is drawn 
through a control valve to a special carburetter, where it 
picks up petrol in a thoroughly vaporised form. i 
an automatic distributor the compressed gas is fed to the 
engine cylinders in firing sequence. The compression is 
sufficiently high to cause the first piston—that on the 
compression stroke—to move downwards ; sparking takes 
place, and the motor soon acquires its normal speed. 
Compressed air is stored in the air tank by means of a small 
compressor driven by the aeroplane engine. 


A PAPER was read some time ago beforea Swiss'technical 
society on the use of aluminium as an overhead conductor. 
As regards the relative costs of aluminium and copper, the 
author, Mr. Wyssling, comes to the conclusion that so long 
as the price of aluminium is less than 1.89 times that of 
copper, it is the cheaper of the two as an electrical con- 
ductor ; a table gives the percentage of saving for variable 
ratios of the prices. Another table gives the physical 
constants of aluminium ; there are also tables showing the 
sizes of aluminium conductors corresponding to ordinary 
sizes of copper conductors, the minimum allowable sections 
for aluminium overhead wires, and the resistance, mechan- 
ical strength, and weight of aluminium cables of different 
series. 

Comparinc the boiler explosions in America with those 
which ‘take place in this country, the American journal 
Power claims that in the United States the number of 
explosions is no higher than in Great Britain, when the 
difference in area of the two countries and the number of 
boilers* is taken-into consideration.’ Power states that 
boiler explosions in the United States are largely confined 
to sawmill and similar plants, in which skilled engineers 
are not employed. During the past twelve months there 
were in the United States 265 boiler explosions or failures 
of all kinds, in which 113 persons lost their lives and 312 
others were injured. About one-fifth of these explosions 
were confined to low-pressure house-heating boilers; 33 
were sawmill boilers, and these killed 28 and injured 55 
others. Deducting the number of house-heating boilers 
from the list of explosions, the total of high-pressure explo- 
sions is reduced to about 210. This is about three and a- 
half times the number of explosions that dccurred in 
Great Britain during the same period. 


A 721n. reflecting telescope installation is being erected 
at Victoria, British Columbia. Particulars of the telescope 
are given in a recent issue of the Canadian Engineer, from 
which we learn that the telescope has a long polar axis 
supported at its north and south ends by bearings, in a 
direction parallel to the earth’s axis. The declination 
axis, to which the tube is attached at right angles, passes 
rectangularly through the central cubical portion of the 
polar axis, the weight of the tube on one side being 
counterpoised by the declination gearing and housing on 
the other. The polar axis is composed of three sections, 
all of steel castings, bolted together. It is nearly 23ft. 
long, and weighs about 10 tons. The declination axis is 
a steel forging 5} tons in weight, 14}ft. long by 15}in. in 
diameter, with a flange 4lin. in diameter by 4in. thick, to 
which the tube is bolted. The tubeis also in three sections, 
the central cylindrical steel castings, abéut 7}ft. in diameter 
by 6ft. long, weighing 7 tons, being attached to the flange of 
declination axis; to the bottom flange of this section is 
bolted the steel mirror cell, weighing with mirror counter- 
poises and mirror, 6 tons ; while to its upper end is firmly 
attached the skeleton tube, upwards of 23ft. long by 7}ft. 
in diameter. 


In this country complaints are frequently heard of 
missed opportunities with regard to epoch-making inven- 
tions, as though we in Great Britain had a monopoly in 
this. connection. Although two blacks were never yet 
known to make one white, there is a certain amount of 
satisfaction in knowing that other great nations are equally 
liable to make similar mistakes with regard to new ideas. 
Take the Lewis automatic gun, which has been so exten- 
sively and successfully adopted by the Allies in the present 
war. This gun is the invention of an American officer, 
Col. I. N. Lewis, and it was first offered to the American 
army, but after two tests, carried out at -Springfield 
arsenal by General Crozier, the gun was rejected. Com- 
parative tests of the Lewis and a new automatic gun of the 
gas-operated type, called the Benet-Mercier, recently 
carried out in America, have demonstrated the superiority 
of the former, especially with regard to simplicity‘ which is 
especially important in the night work ; the comparative 
rapidity and ease with which a fresh magazine may be 
attached and removed in case of jam ; efficiency of cooling ; 
ease in cocking piece for first shot ; comparative ease in 
reduction of jams, and remarkably satisfactory action in 
mud and sand tests, and with deformed cartridges. 





MISCELLANEA. 


Ir is stated that the fuel now used by the motor omni- 
buses belonging to the ‘“‘ London General” contains 67.7 
per cent. of petrol, and 33.3 per cent. paraffin. 


NeEvER mark with white chalk on finished cast iron 
surfaces. The chalk will rust the iron and will persist for 
years after all traces have been apparently wiped off, says 
Building News. 

On Monday last Lord Derby visited Bolton to appeal to 
the munition workers to postpone their holidays in accord- 
ance with the request of the Minister of Munitions. The 
proceedings were private. 

Ir says much for the confidence which one well-known 
firm of Diesel engine builders in this country has in its 
productions that it is willing to insure them against break- 
downs at quite a nominal rate. 


GALVANISED corrugated sheet iron is a standard article 
in the Dominican Republic, and is used almost exclusively 
for roofing as well as for sides of buildings, walls of enclo- 
sures, partitions, &c. Before the war Great Britain 
furnished most of this, but recently the United States has 
been the principal source of supply. 

AFTER analysing the statistics of steel production in the 
United Kingdom in 1915, the Iron Age, in a leading article, 
says that it is quite evident that by far the major portion 
of the British plate and shape production was for con- 
sumption in building ships, both war and merchant, and 
clearly the British steel makers are producing more steel 
for ships than for shells. 

THE many friends of Mr. Michael Longridge will regret 
to see amongst the list of recent casualties in France the 
name of his son, Lieut.-Col. J. A. Longridge, of the Indian 
Army, and Ist G.S.O. Lieut.-Col. Longridge was 41 years 
of age and was married. He was a cadet at Sandhurst, 
joined the West Surrey Regiment and went straight to 
India, where he spent a good deal of his military life. His 
name appeared among the C.M.G.’s in the last birthday 
honours. 

Wirs regard to the question “‘ which is the best type of 
tractor for artillery haulage ?”” the Commercial Motor says 
that, under certain conditions, the caterpillar with its low 
weight per unit of area can travel where other units would 
fail. It has the disadvantages, however, of being slow and 
destructive of road surfaces. The French officers appear 
to be of the opinion that with intelligent handling the four- 
wheel driver will go anywhere that a caterpillar can ven- 
ture, and -will do more all-round work than any of the 
other types. 

Since the steam turbine was first adopted for the pro- 
pulsion of ships, no other develepment has given greater 
promise of universal application than the introduction of 
speed reduction gearing between the turbine and the pro- 
peller shaft, says International Marine Engineering. The 
gradual perfection of different forms of gearing for this 

urpose has led to the possibility of the general application 
of economical high-speed turbines to single-screw slow-speed 
cargo boats with advantageous savings in machinery 
weights and fuel consumption. 


Muc# has been heard of the-high wages which many 
workers in this country are éarning in the production of 
munitions, but we have not yet come across @ case in 
which a single individual has been able to earn £30 per 
week on the machining of-shells. Yet this amount is 
stated to have been earned by one operative in an American 
shop which has recently completed a large order for shells, 
while a number of other workers earned £20 per .week. 
Under the circumstances it is, perhaps, not surprising to 
learn that the firm is not open to accept any further shell 
contracts, but has decided to devote the whole of its plant 
to domestic trade. 

Coat, a recent discovery, is now one of the commercial 
products of the Federated Malay States. It is being 
mined in Selangor, not far from Kuala Lumpur, by the 
Malayan Collieries, Limited. Though work on an exten- 
sive scale was not begun till September last, 11,523 tons of 
coal were raised in 1915, and it is stated by Mr. W. Eyre 
Kenny, Senior Warden of Mines, that this coal, where used 
in suitable plant, will exercise an important infiuence on 
mining and other costs, and it is hoped will tend to reduce 
the consumption of firewood. Among other consumers, 
two large mines have taken the coal into use, a considerable 
saving in working expenses having resulted, and a contract 
has been entered into for part supply of the F.M.S. 
Railways. ¢ 

THE new barge canal of New York State, which, when 
completed, will amount to 790 miles of waterway, with 57 
locks, will have all its lock machinery, &c., worked by 
electric power. All the machinery used to work gates, 
valves, and capstans is electrically driven. Power is 
supplied at 250 volts, continuous current, from a power- 
house at each lock, except in a few cases where the locks 
are very near each other, and one power station is made to 
serve two locks. Current is generated for the most part by 
the waste water of the canal. The only alternating.current 
station is at the Crescent Dam, near Waterford, which 
supplies a series of five locks and two guard gates. Power 
is transmitted at 2200 volts, three-phase, forty cycles, to 
sub-stations at locks 3 and 5, where two 235-kilowatt 
induction motor generator sets supply continuous current 
for working the lock motors. 


INFLAMMABLE gas in pockets and veins of the clay soil, 
through which the new water intake tunnel of Cleveland, 
O., under Lake Erie is being driven exploded recently, 
and killed 10 men working in the tunnel. Two rescue 
parties were overcome, and 10 of their number died. 
According to our contemporary, Engineering News, the 
accident occurred in the lake heading, now 1400ft. long, 
which is being driven landward from the future intake crib, 
situated 5 miles from shore. Both this and the land 
heading are driven by shield under compressed air at 
20 Ib. per square inch. The airlocks are near the entrance 
shafts, and in both headings practically the whole length 
of tunnel is under air pressure in a single unbroken length, 
the lengths being 1400ft. and 13,000ft. for the lake heading 
and land heading respectively. The tunnel, 1 (ft. in inside 
diameter and 120ft. below the lake surface, is to have a 
completed length of 16,000ft. 
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British Industrial Organisation for War. 


Mr. Monraau’s lengthy statement regarding the 
work accomplished by the Ministry of Munitions 
between June, 1915, and June, 1916, made in 
the House of Commons on August 15th, was un- 
doubtedly full of interest, but although it indicated 
quite clearly the enormous development that has 
taken place in the last twelve or fifteen months in the 
production of munitions, its references to the diffi- 
culties involved in arriving at the present satisfactory 
position were of such a modest order as to rob 
the Government authorities as well as the British 
industrial firms which are actually responsible for the 
output of much of the credit which is undoubtedly 
due tothem. It was,no doubt, impossible in the limits 
of a Parliamentary speech to proffer adequate proof of 
these difficulties, for the reason that many are of an 
abstruse technical nature, and while, in the course of 
a day’s visit to a big projectile factory, one might 
bring these points home to a visiting committee, it was 
by no means easy to explain to a few hundred mem- 
bers of Parliament what an extremely adverse bearing 
on production may be caused by the lack of supply of 
details apparently quite unimportant in themselves. 
That the Ministry of Munitions has been responsible 
for numerous mistakes, errors of judgment, or incon- 
veniences to output which might, if we lived in a 
Utopia, have been avoided, will probably be admitted 
in Armament Buildings without contradiction or 
qualification ; but if the result of the labours of this 
Department be viewed on a broad basis, more par- 
ticularly perhaps from the point of view of con- 
tractors to the Ministry who have suffered from the 
inevitable uncertainty due to the developments of war, 
and the consequent essential changes necessary to 
meet these developments, it must certainly be ad- 
mitted that on the whole the work done by the 
Ministry staff has reached a very high order of effi- 
ciency. For all practical purposes there was no 
British industrial organisation for war in August, 
1914, and little more even in June, 1915. It is still 
far from complete at the present time, but the develop- 
ment since the end of last year has undoubtedly gone 
sufficiently far, and with sufficient rapidity, to achieve 
the necessary end. More, however, still remains to 
be done, and important portions of our national fac- 
tories still require to be brought up to their maximum 
output. It must never be overlooked that the Min- 
istry of Munitions does not control material supplied 
to the Royal Navy, nor that approximately half the 
engineering resources of this country are-still solely 
engaged on work for the Admiralty. All require- 
ments had to be met as far as possible on the basis of 
relative urgency of demand, and for the first twelve 
months of the war the Navy absorbed by far the 


|| greater portion of our resources for the manufacture 


of big guns. The first call was for shell and cartridge 


185| cases. Shops and machinery for the production of 


both were required ; the former took time to erect, 
and the latter as long to manufacture. Shells are not 
as easy to make as they may appear to be from the 
drawing, particularly as they have to conform to 
extremely strict Admiralty or War-office conditions 
and specifications—and especially to the former— 
while as regards the latter Department any shell 
maker can produce ample evidence of the difficulties 
he has experienced in meeting War-office inspection. 

Taking first of all the question of output of shell, 
there were perhaps only six or eight firms in the 
country that had experience of shell manufacture 
before the war, and the quantities then ordered 
were very small. The rapid extension of facili- 
ties—factories of all natures and industries of all 


kinds being pressed into service—resulted in a 
comprehensive upheaval in the engineering industry, 
and revealed a rapidly increasing succession of 
unexpected problems. The -difficulties, in conse- 
sequence, of attaining a well co-ordinated balance of 
production, so that, for example, shell should be 





turned out complete, and not, as was sometimes in- 
evitable, the bodies kept waiting for fuses or 
both kept waiting for lack of filling facilities, were 
enormous. The ramifications into which the shell 
industry entered were very great indeed, and con- 


; | sequently in many cases the production was held up 


in an apparent cul de sac, until some. particular 
branch could be speeded up into line with the rest. 
Before the war there were only three national factories 
working for the Army; now there are ninety-five. 
That fact in itself is remarkable, but it gives no proper 
indication of the great increase of output on the part 
of the individual worker, nor of the greatly improved 
methods of production that have been introduced in 
the last two years. Fewif any of the original shell or 
cartridge-drawing shops could have been described as 
model factories compared with those which have been 
erected in the last twelve or eighteen months. When 
it is considered that our pre-war output was only 
supposed to be sufficient for an Army of about 200,000 
men, whereas we have now to supply nearly twenty 
times that number, who are using shell at a rate never 
previously contemplated in spite of the eye-opening 
experience of the Russo-Japanese war, it will perhaps 
be more readily understood what was the problem 
which the Ministry of Munitions was called upon to 
solve. 

The earliest difficulty undoubtedly lay in the fact 
that the Navy required to be supplied first. The 
next, and perhaps the greatest difficulty of all, was 
to meet the continual change of conditions on land. 
There is little doubt that our reserves of guns and 
ammunition for both services were lamentably in- 
adequate before the war, but at the present time, 
if we take gun and howitzer ammunition for the land 
service, we are now manufacturing and issuing every 
week to France about as much as the whole pre-war 
stock in the country. To give some indication of 
the more detailed difficultie which had to be over- 
come in increasing, say, the 18-pounder production 
170 times over and above what it was two years ago, 
we may instance the question of taps and gauges. 
For tapping the 2in. fuse hole in the nose of the shell 
special taps are required, having about fourteen 
threads to the inch. A good tap will last for perhaps 
two hundred shells, often less. Consequently for 
a works producing perhaps 100,000 18-pounder 
high-explosive shell per week, no less than 500 taps 
are required per week. In the course of manufacture 
many get distorted in the hardening process ; others 
are made with insufficient accuracy to secure the 
perfect thread required ; some inevitably get damaged 
and others give out long before their proper quota is 
accomplished. In other words, the tool department 
of a works capable of producing this quantity of 
shell must be in a position to make at least 700 to 
800 taps per week in order that there shall be no delay 
on this particular operation. Such a quantity is so 
abnormal that it is hardly surprising that the need 
for items of this nature or for the tool makers to 
produce them, was not foreseen before the war. 
Mr. Montagu referred to the question of supply of 
gauges for gauging shell as being one of the greatest 
difficulties which the Ministry encountered. The 
average type of shell requires 30 gauges, a percussion 
fuse 100, and a time fuse 240. Taking the latter 
to mean plus and minus gauges, we get for a week’s 
output of 100,000 time fuses the amazing figure of 
24,000,000 gauging operations per week! If the 
week be taken as 120 working hours we have 200,000 
operations per hour! Unless these gauges are 
absolutely accurate—and the only means of main- 
taining accuracy, for they are apt to wear under the 
intense rate of production and inspection required, 
is frequently to supply new sets—abnormal incon- 
venience is caused through differences of dimensions 
occurring, in fuse work particularly. Frequent diffi- 
culties have arisen on this score owing to slight 
differences, due either to wear or manufacture, 
between the shop gauges and those of the inspecting 
staff. The difficulty of obtaining men capable of 
making accurate gauges in the quantities that have 
been required was a very serious, and unforeseen, one. 
The lack of gauges led inevitably to the continued 
use of worn gauges, with a resulting confusion that 
occasioned extremely inconvenient situations at a 
later date. 

These two items alone will serve to illustrate 
the type of unsuspected troubles that developed 
with increased intensity of production. The labour 
difficulty that arose is too well known to require 
comment. While instances of minor difficuities, 
tremendously important as they intrinsically proved 
to be, were certainly among those that it was hard to 
foresee, some of the major troubles might certainly 
have been anticipated, and met by a much greater 
peace-time effort towards industrial organisation in 
the event of war. The commandeering of the motor 
trade en bloc and its subdivision into different sections 
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for motor transport vehicles, shells or aeroplane 
engines was an obvious and easily accomplished step 
which entailed few difficulties. The question of 
steel production, however, was a matter of much 
greater difficulty, for the simple reason that shell 
steel is of a special nature and the quantities required 
were far away greater than could possibly be supplied 
by the pre-war manufacturers. Gun steel and shell 
steel differ considerably in their constituents, and 
. rther, to complicate matters still more, a very large 
portion of the Admiralty shell steel differs con- 
siderably from that of the Army shell steel, which 
again differs in composition for various types. The 
commercial steel producing firms had to be roped 
in to supply the special steel required, and no little 
difficulty was at first experienced in obtaining the 
quality required, particularly in the case of high 
carbon steels. In the case of the smaller shell, 
particularly the 18-pounder high explosive, which 
are made from rolled bar steel, great difficulty was 
experienced by many firms new to the work in avoid- 
ing “ rokes ’”’ or longitudinal cracking in the finished 
bar. All these firms had to be arranged and sub- 
divided so that the whole output of certain furnaces 
went to one firm, and that of others to another works, 
the labour involved in making such arrangements 
being of a highly complex order. Machine tool 
builders were promptly brought into line, and set to 
work on shell lathes, various makers being practically 
allocated to various firms. Special tools for shell 
work, generally of the simplest type—one operation 
per machine being by far the best method of manu- 
facturing shell, even though the handling involved 
is greater—had to be provided by the thousand, 
and in spite of the heavy construction many will be 
scrapped before the end of the war. Textile firms, 
the previous output of which was mainly of looms 
and carding machines, came forward, and, working 
in conjunction with one or other of the large arma- 
ment companies, accomplished wonders in the 
manufacture of shell and hand grenades. 

It is generally supposed that in Germany before the 
war it was customary for the Government to place 
small orders for shell with a number of engineering 
firms throughout the country, so that on the outbreak 
of war shell manufacture would not be an absolute 
novelty to the contractors as it has been in so many 
cases in England. German munition supply as 
regards shell was also considerably facilitated by the 
inferior quality, as regards composition of the steel or 
detailed design of projectile, that would be accepted 
compared to our own standards, and, on the other 
hand, our own was hampered to no small extent by the 
abnormal number of different types of shell required, 
the Admiralty in this respect being very exacting. It is, 
however, very hard to imagine that German organisa- 
tion, about which in many cases the grossest exaggera- 
tion has existed equals, let alone excels, that which the 
Ministry has built up for munitions production in this 
country, albeit the Ministry has had only about fifteen 
months’ experience as compared with Germany’s 
years of preparation. Locomotive and railway carriage 
builders are making gun mountings and gun-carriages 
for large howitzers ; bridge builders are making air- 
ship sheds ; one very eminent firm of feed pump manu- 
facturers is making both shell and aeroplanes ; in 
other cases, well-known builders of ordinary merchant 
steamers are building both aeroplanes and torpedo- 
boat destroyers ; a firm of sewing machine specialists 
is making shell and fuses, and another, the pre-war 
business of which was shop fittings, is building sea- 
planes. Instances could be multiplied a thousand- 
fold. With a good organisatio. and decent shops, a 
little common sense and adapt-.bility, experience has 
shown that this industrial expansion for war purposes 
could be achieved with far less difficulty than might 
have been imagined two years ago. It might be said, 
moreover, to have been attained with remarkably 
little disorganisation except as regards the supply of 
labour, and this disorganisation is now less a present 
difficulty than a prospective source of trouble. 
Women may or may not be, as was once propounded, 
the source of all evil, but her introduction by the tens 
of thousands into what were, if quite fallaciously, 
previously regarded as skilled trades may lead to a 
very considerable quantity of it at the end of the war. 
We have not at the moment any statistics available 
whereby the number of women employed on war work 
can be accurately arrived at, but the figure is certainly 
colossal, and the present position of the munitions 
output would have been quite impossible to attain 
without their introduction. 

Mr. Montagu’s speech seemed to contain no 
adequate reference to the work done by the military 
authorities—that is, by the Director of Ordnance 
Department in the early stages of the war, before the 
Ministry of Munitions was formed, and yet their 
labours during this period were of crucial importance. 
High-explosive shell, in spite of the so-called Press 





demand for the same, was ordered in enormous 
quantities at a very early date. Apart from this 
period being one of the most critical in the case of 
the whole war, the officers of the Ordnance Depart- 
ment were faced’ with the problem of obtaining 
guns and shell from firms which lacked the facilities 
for their production, and much of the initial work of 
supplying material for which the Ministry is now 
given the credit was in reality done during the many 
months before the Ministry took over the whole 
question of munitions supply. Much of this time 
may have seemed to have been time lost, but in 
reality it was not so by any means. During those 
first eight months or so work was accomplished that 
materially lightened the labours of the Ministry, if 
only for the reason that the initial impetus to pro- 
duction had already been given, and it is greatly to 
be regretted that one searches in vain for any acknow- 
ledgment thereof. 

There is certainly one very deep and far-reach- 
ing effect which the present war organisation 
of British industries will have on the peace organi- 
sation after the war. Intimate as have been the 
relationships between the individuals composing 
groups of manufacturers, as, for instance, in the 
case of the textile trades, the motor trade, or the 
armament firms, the groups themselves were generally 
very detached. Inter-exchange even between the groups 
was never so close or wholehearted before the war as 
it is to-day, and it is only reasonable to suppose that 
this influence will have a markedly beneficial effect 
after the war. The enforced close association of 
firms, the interests of which were poles apart before 
August, 1914, and the principals of which were fre- 
quently unknown to one another even by name, 
together with the fact that such a large number of 
firms have had to undertake work that they never 
would have contemplated before the war, has opened 
the eyes of all concerned to their own capabilities of 
production. Three years ago many manufacturers 
would have utterly repudiated the idea that their 
plants were suitable for such a widely different class 
of work from that which they are now compelled to 
undertake, one particular reason naturally being the 
financial one. Once the fear of serious loss was 
removed by the virtual guarantee of reimbursement 
against it—and this can be said without any disparage- 
ment of the patriotic manner in which both plant and 
services of staff were volunteered from the very 
beginning—work was undertaken of a nature that has 
been of a thoroughly educational kind. It has broken 
down reserve, and destroyed opposition to progress and 
extension whenit was really perceived how simply the 
change could be wrought ; it showed manufacturers in 
all branches of trade that many unexpected things 
could be accomplished if they would only attempt 
them. In a word, the industrial organisation of the 
country for war, by adding enormously to our 
knowledge of what we can produce and generally 
expanding the knowledge of manufacturers as to their 
own and other people’s capabilities, has probably 
brought about a state of affairs that will be of incal- 
culable benefit to the engineering trade after the war. 


Co-operative Research. 


Tue Advisory Council for Industrial and Scientific 
Research has issued its first report. It is unlike 
most of the official reports to which we are 
accustomed. If it had been of the ordinary kind, 
as future statements of annual work may be, 
attention to the graces of diction might not have 
been possible, and it is no doubt largely because it 
deals with principles and broad issues rather than 
with the minutiz of a year’s toil that the Council has 
been able to cast its first report in a form that 
satisfies literary taste at the same time that it 
stimulates thought. Nevertheless, we cannot help 
feeling some little regret that the actual achievements 
of the Council since its inception are not set forth 
with more force. Only those who take the pains 
to read the pamphlet through from cover to cover 
will be able to grasp how much has been done, how 
much good seed has been sown, what foundations for 
future edifices have been laid, and what difficulties 
and obstacles have been overcome. It is true that 
in an appendix we are given a list of the researches— 
no less than a round score—that have received aid 
from the Council, but even then we are not told the 
form or the amount of the “ aid.”” There are plenty of 
people, as we know only too well, who are more than 
ready to throw. stones at the Advisory Council 
because of its association with the Board of Educa- 
tion and with the Government. From such sources 
they believe no good thing can spring. From such 
sources, they assert, you may get excellent profes- 
sion, but little activity. We fear that in the report 
they will find a weapon to their hand. They will be 





blind to the undoubted achievements of the Council ; 
blind to the fact that researches have been begun 
with its help which otherwise would never have been 
started ; blind to thefact that the Council has brought 
about a surprising amount of co-operation between 
rival firms; blind .to the fact that it has set up 
machinery of a kind that holds out the brightest 
promises for the future. We do not say this adverse 
attitude could have been wholly avoided. Whatever 
the Council had done it would always have found 
reckless—and, we are tempted to say, feckless— 
opponents. But it might at least have helped its 
friends by including in its report a concise account of 
“all the various researches we have recommended 
the Committee of Council to aid,” and given some 
outline of the “‘ more comprehensive plans which are 
under consideration.”’ That is the only criticism 
we have to make of an official report which is not less 
remarkable for the matter it contains than for the 
manner in which it is presented. 


To review the pamphlet as a whole in a brief article 
is practically impossible. Anyone who will take 
the trouble to read even the shortened form of it 
that we give on other pages will find that a great 
number of different subjects are dealt with, and that 
each one of these subjects would bear discussion. 
But it is possible by close attention to see that the 
arguments of the Council lead to two great deductions. 
These are the need of co-operation and the need 
of an increased number of researchers. To our mind, 
the first deduction is far and away the more important 
of the two. To satisfy the need for more researchers 
means the increase of technical education of a 
special kind. Whether it is wise or not to make 
any departure from the principle that the object 
of universities and colleges should be to give a sub- 
stantial groundwork in general scientific knowledge, 
we shall not at the moment venture to express an 
opinion, but it is beyond question that the demand 
for men with a special kind of training should exist 
in the first place. Once the demand is there, we 
do not hesitate to say that our schools, our colleges, 
and our universities will be able to satisfy it. It will 
be retorted that hitherto that has not been the case, 
that much of the research work of this country has 
been carried out by foreigners, because Englishmen 
with the necessary capacity could not be found. The 
reply is obvious. The demand was never sufficiently 
great to make it worth while turning out a particular 
product. Germany, for example, had always more 
than enough highly-trained chemists, because her 
home demand was large; she could even afford— 
with advantage to herself—to dump the surplus on 
us. It is not because Britons are lacking in aptitude 
for research that the army of researchers is small ; 
it is because few people have wanted researchers, and 
if we remove that cause, if we create a demand for 
men of that type, we have unshakeable faith that 
the men of this country will be found as good as the 
men of any country in the world. It is for this reason 
that we deem “ the need of co-operation ”’ by far the 
more important of the two deductions to which its 
inquiries have led the Council. If it be asked why 
co-operation is needed, why research cannot be 
carried on by individual effort, we must point to 
several passages in the report as our reply. It is 
perhaps not as fully understood as it should be that 
the number of very big manufacturing businesses 
in Great Britain is small. The greater number by 
far of the factories in the country employ quite a 
limited amount of labour, and have only small capitals 
at their disposal. This is not the place to discuss 
why this is so, nor to consider the merits and defects 
of small concerns, but we must observe that small 
works are the outcome of the desire inherent in the 
breast of all Britons to be their own masters, to be 
independent, to be free of others, to assert their 
individuality. That spirit has been our strength 
and our weakness. It has helped to build up 
force of character, but at the same time it has 
checked that mutual working together for the common 
good which has stood other nations, and particularly 
Germany, in good stead. A small firm cannot afford 
to carry out expensive researches, and as a rule it 
neither needs nor wants to. It is satisfied with 
small returns from a limited market, and it will go 
from year’s end to year’s end making the same thing 
in the same way. Some day its market fails it, it 
comes to an end, but no one is much the worse ; it 
was too small to have a considerable effect upon the 
trade of the country, and its place is taken by another 
small firm, which begins where it left off, and carries 
on for as long as it can in much the same way. 
Progress by such a method is of necessity slow, and 
if it is to be accelerated the method must be improved. 
This is the object the Advisory Council has in view. 
It desires to see all the factories engaged in a particular 
trade combining for the good of all. The difficulties 
are enormous, there are trade rivalries, personal 
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jealousies, individual indifferences to be overcome, 
and we can see nothing that does more credit to the 
Council than the fact that it has already in several 
cases succeeded in weakening this powerful opposition 
and in persuading rival manufacturers to pool their 
interests and to subscribe between them funds 
sufficient to initiate researches that will benefit them 
all, But much more, ever so much more, remains to 
be done in this direction. How it is to be effected 
is a question that has occupied much of the attention 
of the Council. The first thing is to convince manu- 
facturers that there is money in research, and we 
notice with pleasure that it is the intention of the 
Council to issue a series of pamphlets which will 
show what has been achieved already by the applica- 
tion of science to industry. Such facts as will be 
put before the readers of these pamphlets will be 
far more effective than any abstract arguments on 
the value of research. “If,”’ says the report, “a 
manufacturer has the necessary capital, and has once 
realised the value of research, he needs no encourage- 
ment to continue. L‘Appetit vient en mangeant. 
But in other cases we believe the best procedure will 
be to demonstrate the value of research to industry 
by carefully selected object-lessons, and by the 
periodical issue of pamphlets which will contain 
accounts of what has actually been accomplished, and 
what needs doing in this field.. In course of time we 
may hope to be able to abandon these missionary 
efforts and leave more time and money available for 
the big national problems that lie ahead.”’ 

That time is not nearly as far distant as it was two 
years ago. The whole manufacturing industry of 
this country is astir. A new spirit is moving it. 
Science ‘is now rather sought than contemned, and 
the recognition of the need of mutual help is witnessed 
by a score of facts. “In the numerous conferences 
we have had with representatives of different indus- 
tries,” we read in the report, “‘ we have been impressed 
with the spirit of co-operation which is growing up, 
and the willingness to accept our suggestions for the 
initiation of research for the benefit of the trade as 
a whole.” We rejoice that it should be so. We have 
never wavered in our unbounded faith in our own 
people, and have had no ear for those who sought to 
belittle them. That belief has been justified on the 
battlefield and in the munitions factory, and we are 
convinced that it will be doubly justified in the great 
years that follow the war. It needs some stirring 
event to call forth all our energies, but when that 
event occurs we are capable of achievements which 
none can rival. The Council has begun its great 
work in a great way. It has laid by its establish- 
ment of strong standing committees and by aligning 
itself with the learned societies a foundation upon 
which a splendid fabric may be raised. All that is 
needed now is that all sorts and conditions of men 
should be led to see the inestimable value of science 
to industry. When that is accomplished, research in 
Great Britain will have come to its own. 








THE CONSTRUCTION OF CAMP BORDEN, 
ONTARIO. 

On May 10th this year, what is now Camp Borden, at 
Pine Plains, Ontario, was a sandy tract of waste land ex- 
tending to about 36 square miles and covered with pine 
stumps as left by the lumbermen of twenty years ago. 
To-day—and for more than a month past—it is providing 
accommodation for some 50,000 soldiers. The story of 
its construction is told in the Canadian Engineer for July 
20th. From this article we have extracted the following 
information :— 

The camp site is high, dry and sandy, and lies 3} miles 
from the nearest railway station, that at Angus, on the 
Grand Trunk system. The entire construction work 
at the site was under the charge of Colonel Robert Lowe, 
who had already constructed Valcartier and other camps 
in Canada. Work was started with 300 men, but in a 
short time 1400 were engaged on it day and night. Many 
of the men were Bulgarians from the internment camps. 
The first work undertaken was the construction of a road 
from Angus stationto the camp. This was very expeditiously 
performed by laying 16ft. planks on all the gradients, 
and at places where the sand was loose. Meanwhile a 
party of the Royal Canadian Engineers was surveying 
the whole tract of land and fixing positions for battalion 
camping grounds, roads, store buildings, and so on. In 
clearing the land in the early stages of the work over a 
million pine tree stumps were pulled or blown up by two 
shifts of men working day and night. 

The problem of securing an adequate and good water 
supply was of the first importance. The Pine River 
passes the camp site, but neither in quality nor quantity 
was the water in it deemed satisfactory. Ultimately 
three artesian wells were drilled near the river, which gave 
an output of 2,111,040 gallons of good water per twenty- 
four hours. It was estimated that the troops would re- 
quire 20 gallons per head per day. When 30,000 soldiers 
were under canvas at the camp it was found that the 
actual consumption was 50 gallons per head, so that 
drilling had to be continued until a fourth well yielding 
some half million gallons per day was discovered. 

Wooden pipes, 12in. diameter, conduct the water from 
the wells to a 2000 cubic feet concrete tank. From this 
the water is drawn by two two-stage centrifugal pumps, 
and forced into two steel water-tower tanks situated one 





at each end of the actual camping ground. Each pump 
has an output of a thousand gallons per minute, and is 
driven by a 150 horse-power electric motor supplied with 
current from a neighbouring hydro-electric line through 
a transformer station at the camp site. The pump and 
transformer house is a brick building with steel roof, and 
is the only building so constructed in thé whole camp. 
Each water-tower has a capacity for 50,000 gallons, and 


has no doubt encouraged us to be wantonly wasteful, but when 
the arts of peace and industry resume their rightful functions 
we shall be compelled to study industrial economy far more 
closely than we have ever done before. 

In the manufacture of gas and coke the use of high tempera- 
tures has always been regarded as essential to the production 
of the best products. Thus it has come about that attention 
has not been directed to any great extent to the use of low 
temperatures. Yet the history of coal carbonisation has 

hasised the importance and value of the latter, clearly and 





stands 100ft. above the ground. To meet emerg 

a pipe line is laid from the Pine River to the pump house, 
while at the water-towers provision is made for pumping 
direct into the mains. A 6in. water main encircles the 
camp, and from this connections, 3in. and 2in. in dia- 
meter, conduct the water into the 36 battalion areas and 
elsewhere. Altogether there are ten miles of wrought iron 
mains in the camp area. 

The work of providing the camp site with a proper 
sewerage system was undertaken with equal energy. It 
involved laying a total of 15 miles of main and connecting 
sewers, 4in. to 18in. in diameter, at an average depth 


unmistakably. The reply of the gas manufacturer to any 
protestations against high temperatures will simply be to declare 
that his chief aim is to obtain as large a quantity of high candle- 
power gas from the coal as possible, in spite of the fact that he 
is to a great extent de ent on the revenue derivable from 
the sale of the by- ucts to make his staple manufacture 
profitable. It is precisely the same with the Scotch shale oil 
ucers, who, were entirely dependent on the revenue 
lerived from the sale of oil, would one and all have to close down 
their works. 

Dr. F. J. Brislee, in his study of fuel, remarks that it is evident 
from the large number of analyses and experiments made that 
the use of high temperatures largely reduces the proportion of 

ial products and tends to make the lower-priced product, 





of 7ft. The trenching necessary was performed by 
of two Austin excavators, each of which during an average 
eighteen-hour day could dig at the rate of 1600ft., or, say, 
18in. per minute. In addition an Austin ditcher was used 
for cutting the trenches required for the 2in. water mains 
inside the battalion lines. These trenches were 6ft. deep, 
and were cut at the average rate of 800ft. per day. The 
trenches after the sewers and water mains had been laid 
were filled in by means of three Austin back-filling machines. 
Each of these could fill in about 800ft. of trench per day. 

The water mains were laid in the same trenches as the 
sewers. On the main sewers, at every 350ft., square 
manholes were formed in brick and conerete. All valves, 
expansion joints, and so on, on the water mains were 
arranged to come at the manholes, and at every second 
one of these a connection was formed between the mains 
and the sewers, so that the latter when required could be 
flushed out with water. The sewage is led through a main 
trench 18in. in diameter to the disposal works, which are 
situated about a mile away from the camp site, at a point 
near the Pine River. The sedimentation ‘tank has a 
capacity of 200,000 gallons. It is of the two-storey type, 
and is carried out in reinforced concrete. ~After retention 
for four hours, the effluent is carried down hill to the low- 
lying ground near the river, into which it ulitmately finds 
its way by percolation. Advantage will be taken of the 
fact that the camp will not be inhabited during the winter, 
and in the autumn the sedimentation tanks will be emptied 
of their sludge through a 12in. iron pipe discharging on to 
sludge drying beds. 

The camp is served by a three-mile railway from Angus, 
and two miles of sidings. All this line was laid in twenty 
days by 200 men of the Grand Trunk Railway. A camp 
station and a very large depét, with a platform stated to be 
nearly a mile long, have been erected. The camp station 
has also been linked up to the Canadian Pacific system at 
Baxter. 

The troops, in general, are accommodated under canvas, 
but numerous buildings, including five large warehouses, 
headquarters’ offices, post, telegraph and telephone offices, 
paymaster’s office, hospital latrines, and so on, were 
constructed in a comparatively per t r. The 
construction of the warehouses may be taken as typical of 
that of the other buildings named. The framework of the 
walls consisted of 2in. by 6in. posts spaced 18in. apart, 
and covered—presumably only on the outside—with 
metallic herring-bone laths. Temporary wooden panels 
were braced against the outside of the walls, while from 
the inside a covering of “‘ gunite,” 2in. thick, was shot-on. 
The panels were then removed, and’ a similar coating 
applied to the outside of the walls. The,roof was formed 
in the same manner. It is stated that the buildings were 
erected very rapidly in this way, while the walls formed 
were dense, strong, and impervious. Gunite, it may be 
mentioned, is a hydrated mixture of sand and cement shot 
by compressed air out of a machine, known as a cement 
gun. In our issue of January 19th, 1912, will be found an 
article describing the machine, and the process as applied 
at the Culebra Cut—or Gaillard Cut, as it is now by 
Executive Order called—on the Panama Canal. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE IMPORTANCE OF THE SCIENTIFIC TREATMENT 
OF COAL. 


Srr,—It is clearly evident that many of our methods and 
practices will have to go by the board if we are to retain and 
advance our industrial and commercial position. We have too 
long adhered to rigid lines of manufacture and custom, and we 
have refused to carry into effect reforms which from an economic 
and scientific point of view could not be regarded as unreason- 
able. It is remarkable that our awakening has come as a result 
of the conflict of war, although the lessons from rivalry in the 
arts of peace were vividly written in irrefutable figures and 
industrial results. . 

Now the ity of change, reform and economy is thrust 
upon us, and one of the most vital questions it is Incumbent 
upon us to consider is the economic and scientific treatment of 
our natural resources. Our vast stores of coal have been and 
are the basis of our industrial progress, and we have used these 
with criminal prodigality. Coal has been hitherto regarded as 
a source of heating and lighting only. Its ability to yield pro- 
ducts of great commercial value, as well as providing for the 
former, has been a matter of secondary importance, in spite of 
the revelations of science and practice. 

Apart from the irrational methods in vogue for obtaining 
heat for domestic purposes, the conditions governing the 
carbonisation of coal for securing metallurgical coke and illumi- 
nating gas make it impossible for the valuable by-products to 
figure very prominently in the transaction. It is not, of course, 
suggested that the present methods employed for producing 
these items should be abolished. That would be impossible. 
But there is every reason why future practice should follow more 
scientific principles, and why the colossal wastage in by-products 
should be discontinued. In few instances, if any, is coal con- 
sumed in its natural state economically. I mean that where 
coal is employed for heating and power-producing purposes 
there is more or less a wastage of valuable by-products. This 
should not be and need not be. It should not be because we 
badly need the products obtainable, and it need not be because 
experiments carried out over the last two centuries have shown 
us that we can by proper treatment conserve these products 
and at the same time secure a heat-yielding, power-pro- 
ducing fuel. Our apparently unlimited supply of the mineral 








coke, the chiet item. Dr. Lunge, the well-known authority on 
coal tar, holds the same opinion, and in a table he gives in his 
important work shows clearly that with the rise of temperature 
the yield of naphtha and light oil declines and that of pitch 
increases. Very instructive on this point also are the researches 
of L. T. Wright.* The results obtained by distilling coal at 
temperatures ranging between 600 deg. Cent. and 800 deg. Cent. 
are set out in the following table :— 


Cubic feet of gas per ton of 
ee ROR EDO ITS IP 7,200 8,900 10,162 11,700 
ee ay -- 1.086 1.102 1.140 1.154 1.206 
Composition of tar, per cent weight— 
Ammoniacalliquor .. 1.20 1.03 1.04 1.05 19.38 
Crude naphtha 9.17 9.05 3.73 3.45 0.995 
t oil 10.50 7.46 4.47 2.59 0.567 
Creosote oil 26.45 25.83 27.29 27.33 19.44 
Anthracene oi 20.32 15.57 18.13 -77 12.28 
. Saar 28.89 36.80 41.80 47.67 64. 
The fi 8 given in this table need no comment. The decrease 


in the oils and ammonia is very marked as the temperature rises, 
and it is evident that these valuable products are sacrificed to 
the larger output of gas. 

Evidence of a similar character is provided by Burgess and 
Wheeler, who, dealing with the volatil ti ts of coal, 
clearly show that ammonia is a low-temperature product, and 
this is indicated in the following tabulation of results obtained :— 








Percentage of Ami in Gas Evolved. 
Bituminous Semi-bituminous 
Temperature of distillation. Altofts Penrhycyber, 
Silkstone seam. 8. Wales. 
15-060 Gag. Com. «2. $a, ne ce ee SB 
400 * oe *, _ 
450 1.20 2.35 
500 = 1.10 — 
550 “ 1.05 0.60 
600 pa eee it errs. 0.15 
650 ns iy Niasiahe |p MMe nesta eared nil 


Professor Vivian B. Lewes, writing on the subject of the 
carbonisation of coal, remarks that high heats and small charges 
mean high makes of gas got at the expense of all the other 
by-products, while he also states that the tar oil obtained from 
horizontal and inclined retorts, in which light charges and 
high temperatures have been employed, is useless for Diesel 
engines, which is tantamount to saying that the proportion of 
pitch so increases its specific gravity that it is unusable for such 
P ses as he mentions. 

o further evidence than that already given is necessary to 
prove that we are simply throwing to waste an enormous 
quantity of very valuable products, products which are essentia! 
to the prosecution of many important industries. The greatest 
source of this wastage is, of course, the manner in which coal is 

d ind . Here not only is a large propor- 
tion of heat lost, but all the ial products, 

Now, it must be remembered that when this international 
conflict is over, economic conditions will not be the same as 
previously, either in this country or any country ¢ , and 
it will be a vital necessity to us that any such wasteful methods 
as these should be eliminated. If we can produce a good heat- 
giving fuel and at the same time secure these valuable products 
it must be done. It certainly can be done, and matters of 
sentiment attaching to the use of coal in its natural state in 
domestic ranges must be ignored. Practical requirements 
alone must be considered. The cost of manufacture, probably 
for years to come, will be higher than in pre-war days. Labour, 
cost of transport, materials will not be as cheaply obtainable. 
The use of oil for power production and in many processes of 
manufacture is more advantageous and provides a higher-class 
product than by the use of the solid mineral. A very large 
quantity of suitable oil can be derived from the scientific treat- 
ment of coal. In some quarters it a to be thought that 
such a system would tend to redpce the output of coal. This 
contention seems to me to be ill-founded and somewhat narrow, 
and in any case that does not justify our continuance in suicidal 
waste. Furthermore, we shall require coal tar in larger quan- 
tities than we can now provide if our aniline dye industry is to 
be established and developed, and no 


tie 











better or more scientific 
manner of supplying these requirements could be found than that 
of treating our waste coal by the low-temperature process 
suggested. 


London, August 22nd. Sypney H. Norra. 





STRESSES IN SHEET PILING. 


Srr,—I was very pleased to read over “ H. C. A.’s ” letter of 
the 11th inst. There are two points I would like explained, both 
for my own and perhaps some other young person’s benefit, 
who may not be too well acquainted with the R.I.B.A. and 
L.C.C, values put on these formule. Horizontal triangular 
forces acting on the vertical face, producing lateral earth or 
hydraulic pressure, generally are taken as 3h. How does 
“"H. A. C.” arrive at .577h% How does he get .06415 for 
BM (BM = .06415 WI)? 
August 29th. STUDENT. 


(Continued on page 196.) 








CoNVERSION OF METRES TO FEET.—We have received from Mr. 
R. Elder, of 23, Radnor-street, Glasgow, W., a copy of his newly 

ublished table, intended to facilitate the conversion of metric 
into British lengths, and vice verséd. The table measures some 
12in. by 15in., and is printed in large clear figures. The prin- 
cipal part of it contains 918 entries giving the British equiva- 
lents in feet, inches, and fractions of an inch of 1 to 918mm. — A 
second part of the table contains 60 entries, giving the British 
equivalents of 1000, 1500, 2000, 2500, . . . 30,500 mm. As an 
exan.ple of the method of using the table we will convert 21,578 
mm. to British measurement. From the second part of the 
table we have 21,500 mm. = 70ft. 6¥,in. From the first part we 
have 78 mm. = 3,;in. Hence 21,578 mm. = 70ft. 9}in. ‘The con- 
verse conversion is made by meansof the first part of the table 
and a third part containing 41 entries, giving the metric equiva- 
lent of 3, 6, 9,. . . 123ft. We understand that Mr. Elder has 
prepared a similar table for converting kilogrammes to avoir- 
dupois measure. 


* Journal, Soc, of Chem. Ind., 1888. 
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HYDRO-ELECTRIC POWER PLANTS IN NEW ZEALAND 














Fig. 3—OMANAWA FALLS AND 


TWO SMALL HYDRO-ELECTRIC PLANTS IN 
NEW ZEALAND. 


THE NEW PLYMOUTH PLa: 


DESCRIPTIONS of two small hydro-electr: plants 


in New Zealand will, doubtless, be of interest to our | a 12-kilowatt exciter set was also installed and the | 


readers. Both are situated in the North Island. 
One, the New Plymouth plant, is on the west, while 
the other, the Tauranga plant, is on the east. 


POWER HOUSE 











Fig. 4—-VALVE HOUSE, OMANAWA 


FALLS PLANT 


| and single-phase current at 50 cycles, 2300 volts, was | drilled and rolled in England, but all the riveting 


fed direct to the line. 


At the sub-station this was | 
| transformed down to 220 volts for private lighting, | the contractors. The pipe was laid in a trench which 


was done on the site, Messrs. Boving and Co. being 


| 220-440 volts being used for street lighting and | was back-filled after the pipe was caulked and tested. 


' larger scale was adopted, and by the end of 1912 the 
We | 


give a small sketch map of each locality, and it will | 
be observed that, in the case of the first, the district | 


should abound in possible sites for hydro-electric 
plants, since it is heavily intersected with streams 
which are fed from the snowfields of Mount Egmont. 
New Plymouth, it may be explained, was one of the 
first towns in the Dominion to make provision for 9 
cheap supply of electricity. 

For its plant, power is obtained by short circuiting 
a bend of the Waiwakaiho River, one of these streams. 
A tunnel, 5ft. by 3ft., some three-quarters of a mile 
long, brings the water from the river to just above 


the power-house, which is five miles from the town. | 


For the installation, when it was first put to work, 
a single 2lin. pipe 700ft. long fed two 45-kilowatt 
Gilkes-Brush sets, the head being 120ft. and the speed 
750 revolutions per minute. Owing to the short 
transmission no step-up transformer was required, 


power. In 1907 a second pipe feeding a 90-kilowatt 
Carrick and Ritchie-Westinghouse set was added ; 
transmission line duplicated. In 1911 a scheme on a 


first of the new units was in operation. 
The original tunnel still suffices for the present 


demand for water, but the valve chamber has been | 
replaced by a large forebay 43ft. by 25ft., with an | 
This contains the valves | 
A| 
revolving screen of flexible wire is used to catch leaves | 


average depth of 25ft. 
and screens, and also acts as a surge chamber. 


and other débris. Each portion of it is cleaned in 


turn as it is exposed. Three valves, in addition to a | 


scour valve, are provided. One of them controls a 
15in. main for the water supply. The two larger 
valves are 60in. in diameter. 
60in. pipe line, and the other the two original 2lin. 
mains, which will ultimately be replaced by a second 
60in. pipe. For a little distance below the forebay 


| the ground slopes slowly, and for this section of the 


pipe line a 60in. pipe was used. Lower down where 
the slope is steeper the diameter is reduced to 48in., 
tin. plates being used throughout. The plates were 


One controls the new | 


At the brow of the hill standpipes were installed to 
relieve shocks when changes of load occur. 

Each of the new units consists of a 420 horse-power 
| Boving turbine driving a 250 kilovolt-ampére West- 
| inghouse single-phase 6600-volt alternator at 750 
| revolutions per minute through a flexible coupling. 
lAsa contemplated change in the transmission voltage 
has not yet been made, a step-down transformer 
is inserted to enable a supply at 2300 volts to be made. 
As soon as the new transmission line is complete this 
transformer will be removed and the high-tension 
generators will be connected direct to the lines. 

For the turbine governors the energy for operating 
the regulating mechanism is obtained from oil kept 
| under a pressure of from 10 to 15 atmospheres by a 
rotary oil pump driven from the turbine shaft. 

A feature of interest is the pressure regulator, 
| the function of which is to prevent heavy pressures 

when the turbine guide valve close down. The 
regulator consists of a balanced valve actuated by 
the governor through a dashpot. As the governor 
closes the turbine it simultaneously opens a by-pass 
to a corresponding extent, thus checking the speed 
with but a small rise of pressure. The dashpot then 
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lets this valve sink into place, cutting off the waste 
of water. As the water contains a good deal of sand, 
each turbine is provided with a duplicate filter of the 
self-flushing type to give a clean water supply for the 
glands and for water-cooling and for water-flushing 
the various parts of the turbine. Exciting current 
is obtained from a 30-kilowatt Boving-Westinghouse 
set, a motor with friction clutch being provided in 
case of breakdown~of turbine or pipe. 

To provide an additional supply of water to meet 
further demands a new intake has been cut higher up 
the river. This increases the discharge capacity of the 
tunnel by putting it under pressure, and a 10,000,000 
gallon storage is obtained by damming up the Man- 
gamahoe stream. Messrs Turnbull and Jones were 
contractors for the whole of the power-house equip- 


ment, the turbines and governors being supplied by | 


Messrs. Boving and Co. through them. The borough 
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Swain Sc. 


Fig. 5-MOUNT EGMONT AND NEW PLYMOUTH 
electrical engineer—Mr. H. Black—has been very 
largely responsible for the design and successful 
completion of the last additions, and in his hands the 
scheme has had a very successful career. Views 
showing the exterior and interior of the power-house 
are given in Figs. 1 and 2. 


THE TAURANGA HYDRO-ELECTRIC WORKS. 


The power station which provides the town of 
Tauranga with electrical energy is situated at the 
Omanawa Falls. The Omanawa stream is an impor- 
tant tributary of the Wairoa River, which it joins 
about six miles from its mouth, and about eight miles 
from Tauranga. At the falls the stream takes a leap 
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Fig. 6—TAURANGA AND THE RIVER OMANAWA 


of 75ft. into a small lake about five chains in diameter 
and of great depth—see Fig. 3. The power-house 
is a cavern cut out of the cliff at the foot of the falls. 
It is 19ft. wide, 50ft. long, and has a height of 19ft. in 
the centre of its roof, which is in the form of a parabola. 
The outer end is closed with a concrete wall provided 
with windows, and with a door sufficiently wide to 
admit all machinery: required. The power-house 
has been lined with 3in. of concrete to a height of 
8ft. The floor is also laid down in concrete, which 
for half its width constitutes an arch over the tail- 
race. This is a chamber cut out of the rock for half 
the length of the power-house, and to a depth of 18ft. 
below the floor level, with 5ft. of water in the bottom 
into which the turbines discharge. This water finds 
an outlet to the lake below the falls through a tunnel 
8ft. high and 8ft. wide, across which a weir has been 
constructed to check the amount of water passing 
through the turbines. In the tuil-race a system of 
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ferro-concrete columns and beams supports a large 
steel pipe which lies in a horizontal position beneath 


the power-house floor, and supplies the turbines | 


with water under high pressure. In the branches to 
the turbines from this distribution pipe are placed 
large valves, which can be operated through gearing 
by means of hand wheels in the power-house. These 
valves control the supply of water to the individual 
turbines. 

Two turbines have been installed at present, but 
space has been provided in the power-house, and the 
distribution pipe so arranged that a third unit—-of 
twice the size if necessary—can be installed at a later 
date. The turbines have an output of 150 brake 
horse-power, at a speed of 750 revolutions per minute. 
The turbines are of the Francis reaction type with oil 
pressure governors. Each turbine is provided with 
a fly-wheel, to which is attached a flexible coupling 
to transmit the power directly to the electric genera- 
tors. The generators are three-phase alternators. 
Each is provided with a direct coupled exciter, which 
is capable of exciting the fields of both generators 
under full load. A breakdown in one exciter does not 
therefore put the whole unit out of operation. 

The current is taken in underground cables from 
the generators to the switchboard, which extends for 
12ft. partially across the front end of the power-house. 
It consists of six marble panels, 2in. thick and 7ft. 6in. 
high. Two of the panels each control the current 
from one generator. Two others each control step-up 
transformers. On the fifth panel is mounted a Tirril 
automatic voltage regulator, whilst the sixth panel, 
on which the telephone gear is at present mounted, 
is a spare one provided for controlling the third 
generator whenever it is installed. 

A space about 12ft. square at the back of the 
switchboard, enclosed with high woven wire screens, 
accommodates the step-up transformers, high-tension 
oil switches, &c. These transformers are required 
to increase the pressure from 400 volts, at which the 
current is generated, to 11,000 volts, for transmission 
to Tauranga. The high-pressure switches are of the 
oil type. They are housed in concrete cubicles and 
are operated from a distance through a system of 
bell-crank levers. 

A steel pipe brings down the water from a supply 
tunnel 90ft. above to the turbines. The pipe is 42in. 
in diameter, and its capacity is sufficient to supply 





crete valve house placed 15ft. above normal water 
level—see Fig. 4. 

Owing to the possibility of large masses of rock 
becoming detached and falling down into the gorge, 
it was decided to carry the transmission cables under- 
ground until open country was reached. The under- 
ground cable is about 20 chains long. It is lead- 
sheathed and armoured with steel tape. It is carried 
over the stream above the falls in steel pipes about 
30ft. above the water. It then passes up the eastern 
slope through the bush and terminates in a lightning 
arrester station, a small galvanised iron house, from 
which the overhead transmission’ line commences. 
The latter consists of three No. 8 copper wires, 
supported on natural round iron-bark poles, 10in. at 
the butt, 35ft. long, and spaced on the average 100 
yards apart. The poles also carry a telephone 
circuit. The line is about 13} miles in length. 

The sub-station at Tauranga is built entirely of 
ferro-concrete. It accommodates two step-down 
transformers, high-tension oil switches, lightning 
arresters of the multigap shunted type, and a switch- 
board for controlling the transformers and the supply 
of current to the low-tension distribution lines and 
street lighting circuits. The building has been made 
large enough to accommodate more apparatus when 
‘required. The distribution lines are divided into 
| two distinct net-works, which are, however, arranged 

for inter-connection if found necessary. Throughout 
|the greater part of the borough a separate street 
lighting circuit has been provided, so that the street 
| lights may be switched on or off from the sub-station 
or from a pole transformer. Over sixty street lights, 
of candle-powers ranging from 120 to 400, have 
already been erected. Eleven miles of distribution 
lines have been erected. To do this same 40 miles 
of cables were required, and over 400 poles. 

The Electrical Construction Company of Auckland 
was the contractor for the hydro-electric equipment 
at the power-house and sub-station. The turbines 
and governors were manufactured by Escher, Wyss, 
of Zurich, the generators and transformers by the 
Brush Electrical Engineering Company, Lough- 
borough, the switchbeards by Johnson and Phillips, 
London,'and the lightning arresters by the General 
Electric. Company of America. For the other parts 
of the works contracts were let for the supply of 

| materials, ‘and the erection: was done ‘by day jabour. 


two or three times the amount of power at present | 


installed. The supply tunnel terminates in a large | 


concrete chamber 20ft. high and 10ft. wide. This 
constitutes the forebay. The concrete is very strongly 
reinforced with steel, so as safely to withstand the 
heavy pressures it may be called upon to sustain 
during floods. A revolving net strainer 10ft. wide 
and 17ft. long has been placed in the forebay, and 
is supported on a system of heavy steel joists and 
channels. From the forebay a tunnel, 6ft. high and 
4ft. wide, has been blasted through the cliffs for a 
distance of nine chains, where it meets the stream 
above the falls. The original proposal was to take 
the water from just above the falls, but it was after- 
wards considered advisable to take advantage of an 
additional 30ft. of fall which could be obtained by 
extending the tunnel some five or six chains higher 
up the stream. The total fall now utilised is 109ft. 
The water is drawn off the stream from a deep pool, 
just above the rapids, which form a natural weir 
that diverts the water into the supply tunnel. 

The intake is protected from floating logs, &c., by 
a large grating made of old rails. Behind this has 
been erected a large cast iron headgate with a water- 
way 4ft. square. The sliding faces are of gun-metal. 
This valve is operated through gearing from a con- 
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DAYLIGHT LAMP SIGNALS ON THE PENN- 
SYLVANIA RAILROAD. 

A NEW system of signalling which dispenses with 
semaphores and coloured lamps has been adopted on the 
Pennsylvania Railroad. All indications, both by day 
and by night, are given by rows of white lights, corres- 
ponding to the positions of semaphore arms. The system 
has been in use for nearly eighteen months on the 20-mile 
line from Philadelphia to Paoli. This line has four lines 
of rails, and is one of the latest examples of railway 
electrification. There is heavy suburban and general 
traffic, and the blocks are 3000ft. to 4000ft. in length, the 
anchor bridges for the catenary trolley-wire construction 
being utilised as signal bridges. 

Signalling by lights instead of semaphores has been 
confined mainly to tunnels and underground railways, 
although some interurban electric railways have used this 

| system for daylight block signals in the open. In all these 
cases, however, the indications have been varied by means 
of different colours. For the daylight lamp signals a range 
or visibility of about 2500ft.'in broad daylight had been 

| obtained, but with signals using a lamp of not less than 
20 watts and a lens 8in. to 10in. diameter. 

In 1914, Dr. Churchill, of the Corning Glass Company, 
discovered the possibility of securing very long range from 
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a@ sma/! lamp arranged in the exact focal centre of a small 
wide-angle lens. . Following this and in conjunction with | 


side spread to the light. The cover glass is of a pale lemon 


yellow, distinctive from other * 


The signals are worked on two voltages, 6 volts for 


‘white ” lights, contrasting | daylight and 11 volts at night, the latter giving good 


Mr. A. H. Rudd, signal- engineer of the Pennsylvania with the blue of daylight, and easy on the eyes of the | results even during fog. The first signals had five lights in 
observers. A hood llin. long is placed over the cover a row for each indicator, the length of row being 5it., 


Railroad, the new signalling system was developed, in 
which separate light units arranged in rows represented 
the positions of the semaphore blades, dispensing cntirely | 
with the use of lights of different colours. After extensive 


Note. All lights are white. 
Dotted lines show the 
rows of hghts for dit fer 
-ent sadications. With the 
ughts in one row burning 
ell the others are extin- 
gushed 
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Fig. ARRANGEMENT OF 
experimenting the system was perfected and put into 
actual service. 

One of the signal bridges on this line is shown in on page 
195. The signals above the upper boom of the bridge are for 
the adjacent block section, while those below this boom 
are for the second block section in advance. Thus the 


passing train has just caused the upper signal at the right 
“stop, train in block.” 


to indicate The lower signal 


Yellon 
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Fig. 2—SIGNAL LAMP 


indicates that a preceding train still occupies the next 
block. The signals over the second line indicate that the 
first block is clear and the second block occupied. Each 
signal consists of a group of lamps arranged as shown in 
Fig. 1. The dotted lines indicate the rows of lights for the 
different indications, and when those of any one row are 
burnifg all the others are extinguished. 

Each light unit consists of a box or case painted dull 
black on the inside and containing a 12-volt 6-watt lamp 
with tungsten horizontal helical filament. The lamp is 


Manual & Controlled ‘Manual Block Signals. 


glass to concentrate the lamp rays, and to exclude the | equivalent to that of a semaphore blade. 


sun’s rays. 
A number of typical indications are shown in Figs. 3 
and 4. The signals are used both at block sections 
|}and at interlocking plants, and are operated both 
| automatically and manually. At some of the blocks 
| three superimposed signals are used for each line, instead 
of two as in Figs. 3 and 4. These show the conditions for 
three consecutive blocks, and afford a high degree of safety 
and facility for operating fast trains in short blocks. In 
some cases, also, four indications are given, the fourth 
consisting of a row of lights inclined at 45 deg. from right 
to left. 
In signals using semaphore arms and coloured lights the 
number of aspects or indications is usually limited to three. 
The additional fourth indication may often enable the 


| number of signals to be reduced, eliminating advance or 


other signals which are otherwise required to give 
additional information. In the opinion of Mr. Rudd 
light signals are the coming type, and will supersede the 
present semaphore signals. The only alternative to this 
is the possibility of an automatic speed-control system for 
trains, sufficiently reliable to preclude the necessity of 
fixed signals. These new signals have been given the 
name of position-light”’ signals. 

To come back a little to the details of construction, each 
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Distant Signals. 
Fig. 4—SIGNAL INDICATIONS 
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signal consists of a cast iron spider clamped to an upright, 
and from this spider radiate arms of steel tubing to carry 
the lamp units. A junction box is placed behind the 
spider, and the wires lead through the tubes to the units. 
A background of sheet steel is secured behind the lamps. 
The first lamps had a very narroy filament and were 
adjusted by slips of pasteboard. But in damp weather 
the swelling of the pasteboard by moisture was sufficient 
to throw the lights out of focus. The lamp manufacturers 
would not guarantee a uniform distance between the 
filament and the base of the lamp, so that an adjustment 
up to }in. had to be allowed for. The lamp finally 
adopted has a filament with coils of large diameter and 
secured with extra care, so that the filament will not droop 
and so get out of focus. One peculiar difficulty was the 
glare of the sun, which at certain times was so strong that 
the lamps for all three positions of the signal seemed to be 


It has been 
found that four lights in the same distance, or 18in. between 
centres, give much better results. As each signal has 
upper and lower signals—for the first and second blocks 
respectively—if the top row should be horizontal, meaning 
‘* train in block,”’ and the lower row vertical, indicating a 
train in the second bloek in advance, accidental extinguish- 
ing of the top signal would result in giving a “clear” 
instead of a “caution” indication to the train. To 
prevent this, there is a low-resistance relay in series with 
the top row of lights and controlling the circuit of the 
lower row through its contacts. Thus, if the top row is 
extinguished, the circuit of the lower row is opened and the 
lamps will not light. 

The records show fewer failures of all kinds than with 
automatic-block semaphore signals, and the enginemen 
consider that they are more readily visible than semaphores 
or any other signals on the line. The close indication— 
within 150ft. of the signal—is better than that of the 
semaphore at night, and as good in the day as the 
semaphore is at night. With semaphores the indications 
are by positions in the day and by colour at night. With 
coloured lamps, as used on some electric railways for both 
night and day signals, all indications are by colour. With 
the new position-light signals all indications are by 
position. 

The cost of a four-track signal bridge with the new 
signals and all fittings complete, including track circuits, is 
about £2014. If automatic semaphore signals operated by 
electric motors are used—and these are the least expensive 
type of ordinary block signals—the cost is about £2136. 
The.lamp renewals average 179 per month. The cost for 
renewing these is about £1 5s. per signal per year, which 
is practically the same as that of the annual repairs to a 
motor operated semaphore signal. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


(Continued from page 193.) 
THE DECIMAL ASSOCIATION, 


Sir,—The present activity of the pro-metrists, in both the 
general and technical Press, shows that like their cousins the 
anti-liquorists, they hope to snatch a decision out of the midst 
of the nation’s agony, which they were denied in times of calm 
deliberation. The question was reac oy | debated about ten 
years ago, and was dismissed definitely Ha, arliament in favour 
of the status quo. And, quite recently, in Parliament, the correct 
reply was given to a similar question, #.¢., that it was quite legal 
for anyone to use the metre and its derivatives who so desired. 
But it is compulsion that the agitators want. And it is unfor- 
tunate that, in the nature of things, in this case as in the other 
already indicated, the assault by the numerically few is organised, 
and the general public—those most affected—are only to be 
gathered to an effective resistance when the danger has become 
desperate. 

t# We, as engineers, are mainly concerned about the lineal stand- 
ards, which are the primary essentials of our work. There are 
many industries in which measurements play a subordinate part. 
We may buy a shipload of grain by specifying the number of 
bushels, or of pig iron, or of coal, by naming the number of tons. 


| But when we buy a machine we buy measurements by the 


lighted simultaneously. This trouble appears only on | 


signals facing east and ‘west, and usually during only two 
or three weeks twice a year, when the sun—moving north 
or south—shines directly into the centre of the lens. This 
trouble is now avoided by the use of the convex cover 
glass, as noted above. 

In the signals as now made the lens is distorted so that 
its lower quadrant deflects the rays downward, while the 
bulls-eye portion is also so arranged as to deflect downward 
more of the rays caught from the deflector. This was 
particularly necessary, as the signal bridges in this part of 


hundred. A medium-sized milling machine, for example, selling, 
before the war for £130, contains, including the pattern work, 
18,300 dimensions ; that is, about seven dimensions for each 
shilling of value. Of these the majority probably require to be cor- 
rect to the one thousandth part of an inch, and many of them to a 
much higher degree of precision than that. I give this illustra- 
tion to show that this is not an academic question ; scientific 
enthusiasts, captivated by the apparent nicety of the metric 
system, who have no experience of constructive measurements, 
are really not qualified to lead in this matter, which deals with 


| the making of things, and hence is, a factory question, and not 


Automatic Block Signals. 


a laboratory or study question at all. As has been well.said 
recently, the pro-metrists are people who wish to measure or 
weigh things already made, which is quite a different thing from 
making them. 

Your correspondent Mr. E. Merry, of the Decimal Association, 
objects to the substitution of the word “ metric ”’ for ‘‘ decimal 
in their title, and declares that their present chief object is the 
adoption of a decimal system of coinage. Why, then,do they 
spend so much energy in trying to abolish the inch, which has 
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placed in the exact focus of a lens 5}in. diameter and having 
a focus of 2}in. The arrangement is shown in Fig. 2. In | 
front of the Jens is a convex glass cover of the same | 
diameter, and of such shape that light striking any portion | 
of the cover except its apex will be reflected backward. | 
The apex is frosted in order to diffuse reflection over this 
portion. This avoids the difficulty of sun glare, which was | 
at first experienced when a flatter cover glass was used. 
Over the lamp is a 4in. spherical mirror placed at such | 
an angle that no light from the lens can be reflected 
outward. The purpose of this is to give the indication at | 
extremely close range. For signals on curves a special | 


lens is used, havi ing its steps distorted so as to give more’ 


Proceed. 
to stop at next 
Signal. 


Fig. 3—SIGNAL INDICATIONS 


the line are about 29ft. clear from the rail, and the topmost 
| light of the signals are over 40ft. above the rail. The 
| resultant effect is practically three zones of light: First, 
at a distance from a mile down to within 300ft. of the 
signal are the direct rays.. Second, overlapping these, 
and visible to within 40ft. of the signal, are the rays 
deflected downward through the third quarter of the lens. 


| Third, overlapping these comes the light imaged in the 


mirror and reflected through the bulls-eye. The steps of 
the lens are painted black, as it was found that some rays 
| striking these steps were reflected up into the mirror and 
| back through the lens, giving a false or apparent signal 
‘ indication. 


Stop then proceed. Proceed,prepared Proceed,prepared 
to pass next signal 
at medium speed 





Proceed. Proceed at Proceed at 
medium speed. low speed, 
‘ Swain Sc. 


already a decimal sub-division in universal use? Mr. Merry 
seems to have hope of the U.S.A. adopting the metre. It is true 
that the question there has recently been given a galvanised 
appearance of life, chiefly through the personal sympathy of a 
high Federal official ; but anyone with an intimate knowledge of 
the great mechanical industry of America knows that the States 
are as far from changing as we are. I am pleased to stand with 
Mr. Stormonth, whom I have not met since we were fellow- 
students in the early seventies. 
ALEx. Maclvor. 


Darwen, August 26th. M.I. Mech. E. 





Srr,—May I explain to Mr. Merry that in this country we do 
not require authority for expressing our impressions. Perhaps 
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he means “ What reasons has he for thinking,” &c. Mr. Merry 
has difficulty in expressing himself. He says, “1 fail to see that 
metric is more British than decimal.” My point was that his 
association existed for the propagation of the metric system, not 
only for the decimalisation of the British currency weights and 
measures. He says in one part its chief object is “* the adoption 
of a decimal system of coinage.” Again, he suggests that 
America will probably ‘‘ reform her weights and measures in 
accordance with the metric system in advance of us.” 

An expressive point in the propaganda of this association 
that appeared to me-some years ago was their spelling of the 
metric measures. In this country the universal spelling is metre, 
naturally, I expect, taken from the French. Meter being the 
well-known name of a large class of apparatus and machines, it 
seemed to me unthinkable that any person in this country, espe- 
cially with technical knowledge, would use a wrong spelling. 
Now, I think had the Germans been victorious at the beginning 
of - war the spelling meter might have been by now the legal 
spelling. : 

Mr. Merry says, ‘‘ We are doing all we can to combat Ger- 
many’s trade aspirations after the war.’’ How stood it before 
the war? If this country had adopted the metric system the 
expense would have been incalculable, and the worry and vexa- 
tion to the so-called humbler classes would have been in the 
aggregate enormous. The drawback of the different measure- 
ments being removed would have highly favoured Germany in 
its trade or “dumping ” with us. e would have suffered so 
far as America goes, and, as regards Germany, any likely advan- 
tage would have been blocked by a suited tariff. Surely we are 
not so blind as to think German tariffs were put on for our 
benefit if it could be avoided. Germany would thus have won 
in different ways. This country would have been plunged into 
great expense, the complications of the new measures in the 
matter of gunnery, engines, and ships would have been great ; 
Germany’s trade would have been favoured with America, and 
we would have been saddled with a cumbrous system of currency, 
weights and measures as they apply to ordinary work and trade. 
This would have been the actual result of the successful pro- 
paganda of the Decimal! Association. 

; James STORMONTH. 

Edinburgh, August 26th, 


SCREW v. PADDLE-WHEEL. 


Sir,—Your correspondent in THe ENGINEER of last week, 
with the vast experience he has gained, hesitates not a moment 
in saying that depth of water over the centre of a propeller does 
affect efficiency, and declares that all the scientists in the world 
would find it difficult to dispute what is a fact. He further 
asserts that as the propeller throws water backwards a space is 
denuded of water and is replaced proportionate to the head of 
water. He says nothing in regard to the question of the Rattler 
and Alecto test, which is the important question asked by your 
correspondent Mr. Batey. 

The test referred to was to the advantage of the screw, because 
the Rattler towed the Alecto 2.8 knots per hour. In the result 
the Rattler indicated 300 horse-power, and the Alecto 141 horse- 
power, or a difference of 159 horse-power was utilised to overcome 
10,505 lb. of mean resistance. Now, 6080 x 2.8 = 17,024 ~ 60= 
a 10,505 x 283 
283ft. per minute and 33,000 = 
power used in overcoming the resistance, and as 159: 100: : 90: 
56.6 per cent,—efficiency. 

In the first case the Alecto—whose engines were going full 
speed, while the Rattler’s were standing—towed the Rattler two 
knots per hour ; but when the Rattler’s engines were under 300 
horse-power the Alecto was towed 2.8 knots. Assuming that 
both os gad and paddle-wheel developed equal power, and the 
propelling instruments acted under equal conditions, the two 
ships would have merely stood still, because two equal forces 
were opposed to each other ; but the Rattler towed the other, 
therefore the conditions for the propelling instruments could not 
be equal. Two things must be valued, viz., slippage of water by 
the propelling instruments, and the efficiency the total power bore 
to that required to overcome resistance. On these two values 
rests true laws of propulsion. Probably your correspondent 
can answer these two questions, and thereby contribute light to 
&@ very doubtful matter. BEppo. 

August 26th. 


90 horse - power, the 


POWER REQUIRED IN ROLLING METALS. 


Str,—I notice in reading through my article on ‘“ Power 
Required in Rolling Metals,” published in your issue of August 
18th, that there is a printer's error on e 135, column 2, where 
the equation for the total horse-power for a rolling mill is given as 
_ROF.N eet 

HP. = 63004 (2 + /Kdpex xX 2), 
all the last term in the brackets being placed under the root 
sign : from the p reasoning it will be obvious that this is 
wrong, and the equation should read 
ROOF, N — 
i e300 (2 + V/Rd pe x 2), 
R and d being the only factors under the root sign, I shall 
wean it a favour if you will take an early opportunity of correct- 
ing this. 





H.P. = 


aghe C. E. Davies. 
Birmingham, August 24th, 
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FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 5th. 


_Instirute or Marine EncGtinerers.—The Minories, Tower- 
se E.—Presidential Address, by Sir Jas. Mills, K.C.M.G. At 
p-m, 





THURSDAY, SEPTEMBER l4ru, 


Tue InstTiTUTION OF MINING ENGINEERS.—The annual genera 
meeting of the members will be held at the Royal Technical 
College, George-street, Glasgow, at 11 a.m. Presidential 
address. The following om will be read or taken as read :— 
“The Permeability of Coal to Air or Gas and the Solubilities 
of Different Gases in Coal,” by Mr. J. Ivon Graham. ‘ The 
Formation of Water in the Oxidation of Coal,”’ by Mr. J. Ivon 
Graham. ‘‘ The Form and Structure of the Coalfields of Scot- 
land,” by Mr. David Ferguson. The following papers, which 
have already —— in the “ Transactions,’’ will be open for 
discussion :—** The Health of Old Colliers,” by Mr. J. S. Haldane, 


F.R.S._ ‘‘ The Estimation of Moisture in Coal,” by Mr. T. F. 
Winmill. “The Absorption of Oxygen by Coal,” by Mr. T. F. 
Winmill. ‘‘ The Atmospheric Oxidation of Pyrites,” by Mr. T. 


F. Winmill, Friday, 1 greg 15th, River Clyde excur. 
sion. (Ladies are invi' to take in this excursion.) 
10.40a.m. The steamer Lord of the Isles will leave Broomielaw 
Pier, Glasgow, and proceed down the river Clyde, then enter 
Loch Long and go as far as Lochgoilhead. 


THURSDAY anp FRIDAY, SEPT. 2Ist AND 22Nnp. 
Tue Iron anv Street Instrrute.—At the Institution of Civil 
Engineers, Great George-street, Westminster, S.W—Autumn 

For programme see page 180, August 25th, 1916. 


meeting, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Pig Iron Trade Troubles. 


| In my last week’s letter the concluding sentence 
in my opening “‘ note,” announcing that the Ministry of 
Munitions had consented to the grading of Midland pig 
iron prices, when fixing the Government maxima, ran, 
‘*The concession which has now been made. . . has 
fairly removed the last bone of contention with the 
Ministry.”’ Alas! for the frailty of human vision. Instead 
of all cause for discontent having disappeared, we seem to 
be in for more trouble than ever, and how we are to extri- 
cate ourselves no one seems exactly able to say. The 
new difficulty appertains to the Derbyshire pig iron 
makers, and comes about in this way. It has been 
curiously observed that the recent formal notification of 
the Ministry of Munitions, amending its maximum prices 
of July 7th last, and allowing to most of the English 
districts, including Staffordshire and Northamptonshire 
and Lincolnshire, an advance in the pig iron scale of 5s. 
per ton, makes no mention of the Derbyshire district ! 
So complete is the omission that for all practical purposes 
Derbyshire might have suddenly ceased to be an iron- 
making centre at all, and the omission could hardly have 
been more glaring had it applied to Cleveland or the West 
Coast. The Derbyshire and Northampton makers, 
having always previously acted together, it seems to have 
been too readily assumed by the market that the 5s. 
advance, accompanied also by the new grading arrange- 
ments, granted to Northamptonshire and Staffordshire, 
included likewise, and perforce, as it were, the adjacent 
district of Derbyshire, even in the absence of any categorical 
assertion by the Department to that effect. It now, how- 
ever, turns out, as I have already intimated, that the 
omission was no clerical error or mere oversight. The 
Derbyshire makers are being intentionally differently 
dealt with. So far they have received no authorisation 
to participate in the recent coveted 5s. advance, and it 
almost appears that the Government had determined to 
penalise them for refusing to expose their costs books to 
examination. 


Will Derbyshire Pig Makers Submit to the Ministry. 


The question which is now foremost on every 
lip in the iron trade of this district is, ‘‘ Will the Derby- 
shire pig makers submit to the Ministry’s demands ?” 
In other words, will Mr. Montagu succeed in enforcing in 
Derbyshire what he has demanded from the smelters in 
the other district, which have been granted an advance in 
the July maximum of 5s. per ton. This is, that before 
being regarded as entitled to the increase, they shall 
establish their right to it by the nature of their materials’ 
costs sheets. Reports differ as to whether the Derbyshire 
smelters as a body decline to submit their books to the 
Government auditors, or whether the existing impasse 
has been created by the exclusive action of one large and 
important firm only. The widest impression is that the 
latter statement more exactly defines the situation. Be 
that as it may, however, the result is the same. General 
consternation has been occasioned throughout the trade, 
since there can no longer be any doubt that the Depart- 
ment has recalled its sanction to the 5s. per ton advance 
in respect of Derbyshire forge and foundry irons. One 
hesitates, therefore, to quote this week the same figures 
for these brands that were given last week. No. 4 forge 
was then selling at 90s., No. 3 foundry 92s. 6d., No. 2 
foundry 94s. 6d., and No. 1 foundry 96s. 6d. It is rather 
singular, and to some extent confirmatory of the action 
of the Department, that for some time past there has been 
an impression on the Birmingham market that a scrutiny 
of the books would not lend sufficient weight to the plea 
for higher prices, at all events in the case of the better 
organised blast-furnace plants. 


Pig Iron Prices. 


The effects of the bomb which has been so 
unexpectedly dropped on the Midland raw iron market 
are visible enough. Business has been brought abruptly 
to a standstill. Buyers refuse to purchase, and trade is 
disorganised. Northamptonshire makers are also suffering, 
consumers refusing to pay for this material 2s, 6d. per ton 
more than the only maximum to which Derbyshire makers 
are now said to be entitled. The official prices for 
Northampton, however, remain at :—No. 4 forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; and basic iron, 97s. 6d._ It is 
hoped that some way out of the Derbyshire trouble will 
soon be found, and that the reversionary decision of the 
Government is to be regarded as only a temporary 
measure. Happily, the trade reaction has not affected 
Staffordshire pig iron to much extent, and the full maxima 
is stil! quoted for this district.. Staffordshire prices, 
therefore, continue at :—Common forge, 90s.; part-mine, 
95s.; foundry, 97s. 6d.; all-mine forge, 115s.; and foundry, 
120s. per ton. 


Finished Iron Trade. 


A very active demand continues to operate in 
the finished iron trade. Particularly is this so as regards 
bars, which is the leading branch in this part of the 
kingdom. Marked bars are in regular request at £15 10s., 
less 2} per cent., with £16 10s. as the quotation for John 
Bradley and Co.’s make. Unmarked bars fetch the full 
maximum price of £13 15s. per ton net at makers’ works. 
Nut and bolt iron is a strong market at £14 5s. to £14 10s., 
delivered to consumers’ works. Hoops continue at 
£18 10s. for iron sorts and £17 10s. for steel. Gas tube 
strip is £14 15s. to £15. Puddled bars are in very short 
supply on the open market at about £10 per ton, since 
most producers are using up all their output in their own 
mills. The dearer tendency of galvanised sheets has 
taken the price up quite 5s. to 10s. per ton. Quotations 
for 24 w.g. corrugated material now rule at £29 per ton 
delivered Liverpool, with the spelter market still rising. 
The galvanisers are beset with difficulties just now. The 
export trade is very cramped. Black sheets are £18 10s. 





for doubles for home consumption and Government 
purposes, 
The Coal Trade. 


A good deal of anxiety prevails regarding the 
future of coal prices. Ironmasters are wondering what 
is before them in the winter. It is alleged that some of the 
collieries are pushing prices up unduly, in spite of the 
operation of the Coal Prices Limitation Act. But there 
is reason to believe that probably by far the greater number 
is faithfully observing its provisions. In several in- 
stances the responsible authorities in this district are 
doingall in their powertokeepsellingratesdown. Probably 
the largest manufacturing consumer in the Midlands—{ 
refer to the Gas Committee of the Birmingham Corporation 
—expresses itself as very well satisfied with the treat- 
ment which it is receiving. Sir Hallewell Rogers, the 
chairman of the Committee, has expressed his appreciation 
of the way in which the coal contractors, with a few excep- 
tions, have kept the department supplied at reasonable 
rates, notwithstanding the many temptations which have 
existed to an unfair advance. Ironmasters are less 
fearful of the outlook than many of the public, though 
it is recognised that if the collieries get the consent 
of the Government to advance prices they will certainly 
have to pay more than now, not only for blast furnace 
fuel, but aiso for coal supplies at the manufactured iron- 
works. As far as the house trade is concerned there is a 
very heavy demand just now, and the supplies are coming 
forward only slowly from the Cannock Chase and War- 
wickshire pits. Approximately the figures ruling at date 
for large house coal are 26s, 6d. and 28s. 6d., delivered to 
householders through the merchants, and it is happily 
regarded as likely that prices will remain at about this 
level. Ironworks, mill, and forge coal at the pit head are 
about 18s. to 28s. per ton, and rough slack 14s. Blast 
furnace coke is 30s. to 32s. 6d., delivered te the furnaces ; 
best foundry coke, 47s. to 48s. 6d., and gas coke 25s. per 
ton. 


Machine Tool Trade. 


The Birmingham machine tool trade continues 
excessively busy. To get the best results production has 
been specialised to a great extent under the direction of the 
Ministry of Munitions. Individual firms, instead of, as 
previously, making a large variety of tools, have kept 
exclusively on one or two types and sizes. This has meant 
a great economy of work in the shops, and has accelerated 
output considerably. The dilution of labour has been 
carried out in this district with the minimum of friction. 
Women are now doing work which was formerly exclu- 
sively men’s work, and they are doing it well. The ranks, 
too, of women and girl workers in the machine shops are 
being regularly strengthened. A strict control is main- 
tained by the Ministry over the output and distribution 
of the machine tool shops, and private engineering con- 
cerns which have ordered new and additional tools with an 
eye to developments after the war have found that there 
was very little chance of getting the orders executed 
unless the new installations could be applied at once to 
munitions work. The help which the machine-tool houses 
of the United States have rendered has been invaluable. 
Large orders for American tools still remain to be worked 
off, and new business is being placed for the later months 
of this year, and for 1917 delivery. The worst of the stress 
is over, however, and Birmingham and Coventry, and 
certain other Midland machinists, are now able to cope with 
the situation much better than formerly. Happily, there 
is now less excess pressure in the shops, though many local 
firms are in receipt of good repeat contracts, which will keep 
them going for some time ahead. 


Remarkable Drop in Steel Nail Prices. 


A remarkable step has just been taken by the 
steel cut nail makers of the United Kingdom, including 
those in Birmingham, Leeds, Monmouthshire, and other 
centres. Faced by a sudden outbreak of foreign com- 
petition—believed in some quarters to be American—the 
English manufacturers, who are all allied, have resolved 
upon-an immediate reduction of £2 to £3 per ton. More- 
over, that those descriptions that are in largest demand 
are those to which the £3 per ton reduction applies. That 
such a course as this should have been pursued at a time 
when steel sheets and steel strip material is rapidly advanc- 
ing is an extraordinary occurrence. Cut nails (through 
merchants) now become about £23 10s. per ton (basis), 
and wire nails £30 per ton (basis). 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue iron and steel markets are naturally sensitive 
to all important war news, and the announcement that 
Roumania had at last taken the plunge was not without 
its effect upon the general condition of things this week. 
I have already mentioned that the steady growth of the 
opinion that the war must last in its intensity for another 
six or nine months, and probably for another twelve 
months, induced buyers to be more inclined to consider 
offers of material from America, as it was thought that 
there was not much danger of a change in conditions 
before the goods arrived; but the entry of Roumania 
produces a hope that the war may be shortened, and 
although it is yet too early to say exactly what effect 
this will have on American buying, no doubt some hesita- 
tion will beseenforatime. Itis recognised that Roumania 
cannot want a long war, and that her entry shows that, 
at any rate in the opinion of her statesmen, the war can 
be brought to a speedy conclusion. They may be wrong, 
possibly they are, but the hope of an earlier close to 
hostilities may grow again quickly, and the market will 
have to take account of it. There is a strong determina- 
tion on the part of merchants to be free of engagements 
when the war is over, and it is not only strong but wise. 
The general position is not otherwise altered. The 
scarcity of hematite continues, and it is fairly obvious that 
foundrymen will have to find a way of doing without it 
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for a time. Unfortunately, Scotch iron is also scarce in 
this district, and if some great expert in foundry matters 
would come forward and show us a way of obtaining 
results in the foundry like those obtained by mixing a 
little hematite or Scotch, but with the commoner irons, 
or with some admixture of steel scrap, he would be con- 
ferring a great boon on Lancashire. 


Foundry Iron. 

It is extremely difficult to say what is the price 
of foundry iron now in this district, and it is almost 
absurd to talk about ‘‘ markets.’”” There can be no true 
market price during the period of utter confusion into 
which the trade has now fallen. It appears now that 
certain conditions were attached to the permission to 
raise the price from 87s. 6d. on trucks to 92s. 6d. No two 
people are agreed as to what these conditions are, and 
hence it is useless to discuss them, and, indeed, I cannot 
be sure that they were the same in all the cases, but one 
thing is now clear, viz., that in some cases the conditions 
were not fulfilled, and the right to charge the higher price 
in those cases has been withdrawn. Hence there are people 
who quote Derbyshire iron on a basis of 87s. 6d. on trucks 
at the furnaces—92s. 6d. delivered here—and there are 
other people who quote on a basis of 92s. 6d. on trucks. 
Some sellers are trying to get along by selling at 87s. €d., 
with a clause empowering them to make an extra charge 
in accordance with any permission they may be able to 
obtain from the authorities, but this way of doing business 
is not liked by consumers, and I know some of them who 
would rather give up trading than submit to it. There 
is to be a meeting of ironmasters interested in Midland pig 
iron this week, and perhaps they may be able to patch 
up some reasonable agreement with the men now in 
authority ; but at present the position is farcical. A 
permission to one maker to charge 92s. 6d. is not of much 
use to him if another maker is to be compelled to sell at 
87s. 6d. Possibly at the headquarters where these things 
are arranged people do not think that 5s. per ton on pig 
iron is a matter of much importance either way! Cleve- 
land pig iron is still ‘‘ taboo ”’ in this market, and merchants 
do not eare to touch it. Even if it were profitable to deal 
in it, merchants would prefer to lose the business rather 
than break away from their fellows, who are trying to get 
rid of the objectionable certificate. Lincolnshire iron is 
not offered at all, but there is some Staffordshire in the 
market. The official maximum for this made the price 
in Manchester 102s. 6d., and so far as I know this maximum 
is still valid; but the iron can be bought this week at 
97s. 6d. delivered here, and if Derbyshire is to be reduced 
to 87s. 6d. on trucks, then a greater concession will have 
to be made by sellers of Staffordshire, unless they can get 
rid of it all in their own district. Forge pig iron is not 
mentioned here this week, and it is not yet known whether 
the recent maximum is interfered with in this case. 


Semi-steel. 


The position in semi-steel is very uncomfortable. 
There seems to be nothing in British material being offered, 
and American billets are very uncertain. I could not get 
any importer to quote a definite price, but the idea was 
round about £15 c.i.f., with delivery in two to three 
months. The price does not look tempting, but it is 
possible that consumers may have to pay it. 


Scrap. 

The position in the scrap market does not change 
very much ; but dealers appear rather more cheerful this 
week, and it seems that in some quarters consumers are 
nibbling a little. In steel scrap there is some firmness, 
partly as a result of the gracious permission to charge a 
commission of 2} per cent. over and above the recently 
fixed price of 110s. This is taken to mean that the limit 
is now 112s. 6d., and such a figure would leave rather 
more than 100s. for serap sent from this district to South 
Wales, or would be equal to 105s. paid in Sheffield. Some 
sales to Wales may now be possible, and when the material 
begins to go in that direction Sheffield buyers may inquire 
for it. At least this is the theory, and is sufficient to 
stiffen the market. Very little business can yet be done 
in heavy wrought scrap, as the forges are not yet willing 
to pay more than £6, and dealers are firm at £6 10s. If 
the present conditions prevail, however, there is little 
doubt that in the end £6 10s. will ke paid. Rather 
more inquiry hes been reported in foundry scrap, and 
some of the finer quality has been held at 100s., but it is 
possible that the position in pig iron will stop any buying 
of scrap until consumers know with greater certainty 
whet they will have to pay for foundry pig. Cast iron 
borings still fetch a good figure, but it is difficult to say 
what is the value of steel turnings. The glut of these 
continues, and dealers are rather afraid to increase their 
stock. 


Metals. 


There has been some further advance in all the 
principal metals. Strong copper has been put up to 
£150. B.S. ingot copper is quoted at £127 5s., and tough 
ingot at £126 5s. From £129 to £130 would be wanted for 
electrolytic ingot, and £121 to £123 for fire-box copper, cut 
up. This is quoted at £177 10s. here, and soft pig lead at 
£33 15s. Spelter, in small lots, £66. 


Barrow-iIn-Furness, Thursday. 
Hematites. 


Business is brisk in the hematite pig iron market, 
and makers are full up with orders. From Carnforth up to 
the Workington and Maryport districts there is the utmost 
activity industrially, and the output of ironisheavy. This 
output is being increased by an additional furnace at 
Millom, in South Cumberland, where the plant was being 
overhauled last week. A good deal more iron could 
readily be disposed of. Supplies of raw material are 
better, but labour is still wanted in various parts of the 
district. Prices are at the maximum, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d., and special 
brands at 140s. per ton net f.o.t. There is nothing being 
done in warrant iron, which is at 115s. per ton net cash. 


Iron Ore. 
In the hematite iron ore trade there is plenty of 


life. The demand in the immediate district is very heavy, 


and smelters are taking all the ore they can get hold of. 
At most of the mines in North Lancashire and Cumberland 
there is a shortage of labour. Prices are steady, with good 
average qualities at 21s. to 30s. per ton net at mines, and 
best qualities are at 38s. per ton. For foreign ores there 
is a good steady demand, and the supply is now good. 
Prices of either description run at 37s. 6d. per ton 
delivered. 


Steel. 


There is a very busy state of affairs to report in 
the steel trade both at Barrow and at Workington. The 
whole of the activity is centred in the turning out of semi- 
manufactured steel for munitions of war, and a good out- 
put is being maintained, and at the same time additions 
are being made to the plant, and when these are completed 
more steel will be available. Billets are in keen demand 
at £12 per ton. The rail mills are on war work, and the 
Barrow plate mills are idle. For the usual steel sorts there 
is no business at present. Heavy rails are at £10 17s. 6d. 
to £11 10s. ; light sections, £12 to £12 10s., and heavy tram 
rails are at £12 5s. per ton. Ship plates are at £11 10s., 
and boiler plates at £12 10s. perton. The foundry is well 
employed at Barrow. 


Shipbuilding and Engineering 


There is ceaseless activity in these trades and more 
men are being brought into the district to push on the out - 
put of munitions of war. No private work is in hand. 


Fuel. 

There is a keen demand for steam coal, which is 
at 24s. 6d. per ton, and house coal is at 24s. 6d. to 36s. 8d. 
per ton delivered. East Coast coke is at 33s. to 35s. 6d. 
per ton delivered, and Lancashire qualities are quoted at 
3ls. per ton delivered. Coke is in very heavy request all 
round. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE is no appreciable change in conditions 
generally, nor does there seem likely to be so long as the 
war lasts, for the whele of the industries in the North of 
England have become more and more absorbed in the 
huge task of administering to the needs of our forces and 
those of our Allies. As a rule, manufacturers still have 
accumulations of unexecuted contracts, which make them 
rather indifferent to new work for the time being, even 
if they are not actually avoiding it, which is the fact in 
some cases. The complexities and difficulties of trading 
in pig iron do not tend to become less burdensome with 
the lapse of time. As a matter of fact, they are greatly 
accentuated by the increasing stringency of iron. The 
existing system necessarily rules out individual initiative 
in the trade, and business has to run in carefully appointed 
channels, and is strictly regulated in order that the best 
use shall be made of all the iron available. Business, 
therefore, tends to become of a more and more routine 
character, with almost every detail under official super- 
vision at one point or another. Lack of labour and 
material still stand in the way of an early increase in the 
output of iron. Efforts are being made to remedy these 
deficiencies, and it would be @ mistake to assume that 
nothing effectual has yet been done. On the other hand, 
much still remains to be done before the output can be 
increased to a scale proportionate to the requirements. 
In the steel trade manufacturers are over head and ears 
with work, and are pressed for deliveries to an even greater 
extent than before. The postponed holidays, so far as 
shipyards and engineering works in the Tyneside area 
are concerned, are being held this week. 


Cleveland Iron Trade. 


A quieter tone prevails on the Cleveland iron 
market. Consumers on the whole are well bought for 
current and early forward requirements, and as iron is 
not now obtainable for delivery in September or even 
October, the volume of inquiry is considerably reduced. 
With -deliveries to the home consumers comfortably 
maintained, it has been found possible to send full ship- 
ments to France, and applications are now being made 
for licences for export to Russia vid Norway. <A quantity 
of iron is going to Italy under old contracts, but no new 
business is being done with that country owing to the 
difficulty of obtaining the necessary supplies, and Italy 
is now buying largely from America. But a proportion 
of the business is being done by English merchant houses, 
who are buying American iron from neutrals. The home 
maximum prices are unaltered at 87s. 6d. for No. 3 Cleve- 
land, No. 4 foundry, and No. 4 forge, and 91s. 6d. for No. 1. 
The export quotation is still around 97s. 6d. for No. 3, 
whilst No. 4 foundry is 96s. 6d., No. 4 forge 95s. 6d., and 
No. 1 102s. 6d. The stock of pig iron in the public store 
totals 16,447 tons, close upon 8000 tons having been with- 
drawn since the beginning of August. 


Hematite Pig Iron. 


The demand for hematite pig iron continues 
to be intense, the whole output being fully absorbed as 
fast as it is produced. Makers’ books are closed till the 
end of the year, their commitments being already so heavy, 
and new business is almost out of the question except for 
occasional odd lots. ‘The French demand is such that 
although they are able to purchase at the home maximum 
price, 122s. 6d., some consumers willingly pay as much as 
142s. 6d. for odd lots over in merchants’ hands bought 
prior to the control period. The general foreign quotation 
is nominally 140s., but no licences for new business are 
at present being sanctioned. 


Iron-making Materials. 


- The restrictions placed upon trading by. the 
Commission recently appointed by the Government have 
been gravely exercising the attention of merchants during 
the past week. When the great demand for ore arose 





certain people rushed into the trade who had never heen 





in it before, and there was, no doubt, good reason for 
making certain that enemy influences, or influences “ out ” 
for the purpose of forcing up prices were carefully elimi- 
nated. The exact terms of reference to the Committce 
are not known, but it is stated that it has adopted an 
interpretation of its duties which has resulted in a strict 
demarcation of the trade among an official list of merchants. 
Under this system old-established British merchants are 
apparently debarred from this or the other area of supply, 
with the result that anything like free competition seems 
to be stifled, and a sense of grave injustice aroused. At 
the moment business is very stagnant, particularly in 
view of the new developments and the uncertainty they 
have occasioned. Quotations for best Bilbao Rubio are 
unaltered at 38s., ex ship Tees, for controlled consumers 
on the official 17s. freight basis. There is no change in 
coke. There is a good demand, and the supply is none tou 
great. Good medium furnace brands are quoted at 30s. bd. 
delivered at the works. 


Manufactured Iron and Steel. 


The position of the manufactured iron and steel 
trades remains practically unchanged. There is a ceaseless 
output of all classes of material throughout the district, 
and this state of affairs is expected to continue for some 
time to come. The Government demands and those of 
our Allies, particularly France,show no signs of diminishing. 
Consequent upon this extreme activity in one direction, 
the ordinary home demand is affected, but not so seriously 
as our export account, where shipping merchants 
experience extreme difficulty in getting orders accepted. 
The following are home maximum prices :—Steel ship 
plates, £11 10s. ; steel boiler plates, £12 10s. ; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d. ; heavy steel 
rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s. 6d.; 
best bars, £15 7s. 6d.; double best bars, £15 15s. ; treble 
best bars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s. ; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s. ; steel bars, Siemens, £16 10s. to £17 10s. ; steel 
hoops, £16; steel joists, £11 2s. 6d.; steel strip, £17; 
heavy sections of steel rails, £12—ell less 2} per cent., 
except ship plates, angles and joists, packing iron and 
iron bars. 


The Coal Trade. 


There is no very noticeable change in the position 
of the coal trade. The weakness continues in the market 
without any appreciable intermission, and though the 
prospect for the early part of September seems a little 
more hopeful, anything like a general o1 even a partial 
recovery is not anticipated. There appears to be a 
general expectation that following the visit ot Mr. Runciman 
to Italy, a limitation scheme for the Mediterranean are: 
is about to be launched, and that neutral buyers are holding 
back in consequence, at least until the uncertainty in that 
respect is dissipated. The anticipated official announce- 
ment is awaited with not a little interest. The amount 
of free steam coals for this week was not excessive. The 
prices for best steams on the whole remain at late figures, 
37s. 6d. for prompt, whilst for all September producers 
ask 45s., as against second-hand holders’ quotations of 
37s. 6d. and 40s., according to date of shipment. Second 
steams and Tyne primes show a similarly wide difference, 
and for prompt as low as 30s. is workable, whilst forward 
35s. to 40s. is indicated. Small steams are dragging very 
much at the moment owing to licence troubles. In the 
Durham section gas coals are in a moderate position. Best 
qualities, owing to the scarcity of tonnage, are on the easy 
side for prompt, but forward positions are still nominal at 
35s. for bests. Second gas coals rule easy for all positions. 
Durham bunkers, although in moderate demand, are on 
the whole steadily held and the lower grades are held for 
a shilling advance. Coking coals are quiet and on the 
easy side. Coke is in demand, but the difficulty of getting 
licences causes transactions to mature slowly. Values are 
steady. Last week from Tyne Dock the quantity of coal 
loaded totalled no less than 106,382 tons, which shows the 
substantial increase of 16,644 tons, as compared with the 
corresponding period of last year. The coke export trade 
was also brisk, the amount shipped being 7714 tons, an 
increase of 3158 tons. Coal quotations are as follows :— 
Northumberlands: Best Blyth steams, 37s. 6d. to 45s. ; 
second Blyth steams, 30s. to 35s. ; best smalls, 24s. to 25s. ; 
households, 40s. to 47s. 6d.; bunkers, 27s. 6d. to 30s. ; 
Tyne prime steams, 35s. to 45s.; Tyne second steams, 
30s. to 40s. ; special Tyne smalls, 25s. to 27s. 6d. ; ordinary 
smalls, 22s. 6d. Durhams: Best gas, 34s. to 35s. ; second 
gas, 30s. ; special Wear gas, 37s. 6d. ; smithy, 25s. to 30s. ; 
coking unscreened, 25s. to 30s. ; coking smalls, 23s. to 25s.; 
foundry coke, 37s. 6d. to 45s.; furnace coke, 37s. 6d. to 
40s. ; gas coke, 33s. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 


Trade After the War. 


THERE are some curious variations of opinion re- 
garding the prospects for Sheffield trade after the war, 
though undoubtedly a very large majority of the views I 
have heard expressed trend in the same direction—an 
expansion, and a pretty considerable cne. Discussing the 
matter with me the other dey, however, a very well placed 
official of an important steel undertaking said he doubted 
whether much expansion wes possible. He pointed to the 
fact that shortly before the war commenced the Board of 
Trade figures showed a margin of only about 6 per cent. of 
unemployed persons, including the could-not-works, and 
would-not-works, and contended that the wastage of the 
war will have wiped that margin out. But sucely he could 
not see the wood for trees. Somehow or other the business 
of the country is being carried on without the assistance of 
the 5,000,000 men now with the colours, and, so far as Shef - 
field is concerned, not only have we learnt how to eliminate 
waste, and to obtain a marvellously increased capacity 
from the same machinery, but the output has been more 
than trebled by that means, combined with the installation 
of new machinery and plant. Workers could not, of 
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course, continue indefinitely under pressure such as they 
are now experiencing, but, after allowing a generous dis- 
count, there would still remain a wide margin of possible 
increase in output for the development of the iron and 
steel industry in colonial and foreign markets after the war. 
Admittedly that is largely due to the fact of so much 
female labour ; but the place of women in industry will be, 
from all appearances, more or less permanent. Their 
capacity to perform services previously limited to men has 
been proved. After the war they will not displace men, 
but will fill the vacancies caused by the war, and furnish 
the extra labour required successfully to carry through any 
policy of trade expansion that may be adopted. That fact 
need cause no perturbation in the minds of trade unionists. 
The prediction made by a speaker at a railwaymen’s meet- 
ing at Chesterfield on Sunday, that after the war “the 
capitalist would endeavour to bring about a conflict 
between the men and women workers,” is a wicked attempt 
to stir up strife, and might usefully have been noted by the 
censor. That sort of thing is guaranteed to kill all hopes 
of expansion, and it may be added, with equal candour, 
that if the steel industry fails to realise these hopes trades 
unionists generally are in for a pretty lean time. 


Preparing for a Boom. 


The official referred to in the previous paragraph 
was further of opinion that after the war all the new build- 
ings, or most of them, erected during the past two years 
would be probably useless, and the steel-making machinery 
they contained would be scrapped. We have yet to see, 
however, what uses will be found for them. The future 
hold a few surprises for the pessimists. But apart from 
that there are extensions being carried out at the present 
moment which are obviously not intended to meet war 
requirements. They will come into operation when 
Europe has at last settled its differences. A director of 
one well-known concern here states that his firm has pur- 
chased property adjoining the works for extension pur- 
poses, but thet it has not yet erected plant or machinery 
on it. No, that is coming in due course and in good time 
to afford greater facilities for increasing the profits of the 
firm. Meanwhile the newly acquired property has been 
paid for. The directors of the concern are wide awake, 
and looking ahead. They know that expansion is not only 
possible, but that it is coming, as certain as morning follows 
the night. They are not going to be caught napping. 
They know well that if they want a share in the trade that 
is coming along—the ‘boom ”’ some call it—they must 
place themselves in a position to cope with it. ‘‘ We 
intend to extend the works and furnish them with the most 
modern machinery,” declared one of the directors. And 
the enterprise of this concern, whose turnover has multi- 
plied eleven times during the past two decades, is typical 
of that which inspires a large number of Sheffield firms to- 
day, and which after the war is going to raise Sheffield to 
a higher industrial level than it has ever before occupied. 


Women Before the Tribunals. 


Some little time ago, J] remember, I stated in one 
of my letters, that the offenders brought before the Muni- 
tions Tribunal here were all men and youths—that no 
complaints were made against the many hundreds of 
women now employed on munitions in Sheffield. The 
other week, however, I had rather to qualify that state- 
ment, as there were instances in which women were learn- 
ing the ways of the bad time-keeper and the slacker. 
Since my previous letter, I am sorry to say, this has been 
emphasised by a number of cases brought before the 
tribunal by one of the largest firms in this district. 
Inv‘ted by Sir William Clegg to make a statement on the 
work of the women employed by his firm, the general 
manager of the shell department said that six months ago, 
when the dilution of labour scheme was before the firm, 
women were substituted for mén wherever possible. At 
present about one-quarter of the whole of the employees 
in the shell section were women. Tho firm had done all 
that was possibie to make the conditions easy, even to 
giving an eight-hour shift and a -?x-day we°k. Supervision 
and instruction had been so framed as to make the employ- 
ment of women a success, but bad time keeping was the 
secret of the present trouble. The number engaged in 
each shift was 200, and on each shift 20 were invariably 
absent—sometimes 40—with the result that the output 
had been very disappointing. The firm had had hopes that 
the women would be at least able to maintain the level set 
by the men, but they had not done so, and as a result the 
firm had not been able to proceed with placing women 
labour in other shops. The offenders had been warned, 
but the trouble had been getting steadily worse. Sir 
William Clegg, the chairman of the tribunal, said the state- 
ment was very disappointing. Women munition workers 
should remember that if they took on those duties they 
must be prepared to conform to the regulations. If they 
were not prepared to do this, the court would have to deal 
with them as it did with men and fine them. As it was, 
the cases were adjourned indefinitely. It was an unfor- 
tunate experience, and, whilst quite in keeping with reports 
I had already heard on the subject, entirely contrary to 
the finding of some big firms I know. Of course, there is 
a great deal in choosing the right kind of women labour. 
The choice happens to be very wide just now, and a rather 
wise course, one would think, would be to supersede women 
who offend repeatedly by some of the several thousands 
whose names are on the books of the Sheffield Labour 
Exchanges as desirous of employment on munitions. 


Collieries and the Future. 


Some interesting thoughts as to the future of 
industry were expressed on the occasion of a recent visit 
of the Midland branch of the Colliery Managers’ Associa- 
tion to the coalfields of this district. The members in- 
spected the workings and plant of the Bolsover Company’s 
Rufford colliery, and at a subsequent meeting the general 
manager, Mr. J. P. Houfton, reminded them that what 
they had to keep before them was to get coal as cheaply, 
and in quantities as large, as possible, and to work in 
friendly relationship with the men. Important as mining 
operations and engineering science had been in the past, 
they would be more so in the future. They did not know 
what the result of the war was going to be with regard to 
capital and labour, but if they did theic best to use their 


resources to the most advantage they had nothing to fear | 





in the competition for the world’s markets. Much rested 
with the Midland colliery managers, for the coal of the 
Midlands was the most suitable in the country for the 
making of munitions, by reason of its low percentage of 
sulphur. It was excellent for the annealing of big guns 
and steel making, and there was no coal to be found in any 
district so suitable for that purpose as the coal of Notting- 
hamshire and Derbyshire. It would be a great calamity 
to this country if the output of coal was reduced, but Mr. 
Houfton thought the married colliers who enlisted in the 
early days of the war might be released in order to come 
back to the pits to work, and the young men take their 
places in the trenches. That, he considered, would tend 
to reduce absenteeism in the mines. 


Round the Works, 


There appears to be no business of any important 
volume passing between steel firms of Sheffield and the 
Portuguese markets, but a certain amount of trade is done 
for this centre regularly with Portugal. To that extent the 
new Anglo-Portuguese Commercial Treaty Act, now in 
operation, will afford a good deal of satisfaction to the 
firms concerned. For many years the most-favoured- 
nation treatment accorded to Germany, France, Austria, 
America, and Belgium was not, for some reason, extended 
to Britain, but that very unfavourable distinction has 
now ceased to exist. Another item of interest to the steel 
trade here is the registration of a new electric furnace 
construction company, which, I believe, will particularly 
concern itself with electric furnaces suitable for making 
high-speed steel. New oversea business includes steel 
for Shanghai, Kobe, Osaka, Singapore, Durban, Montreal, 
Toronto, Sydney, Barcelona, and Galt (Ontario); tools 
for Valparaiso, Melbourne, and Vladivostok; sheep 
shears for Port Louis, Santa Cruz, and Buenos Aires ; 
knives for Algiers ; files for Sydney, Melbourne, Iquique, and 
Madeira; cutlery for Buenos Aires, Rio, Sierra Leone, 
and Puerto Cabello; saws for Savanilla and Buenos 
Aires ; machetes for Cardenas and Montego Bay ; wheels 
and axles for Natal, and sickles for Darjeeling. Since 
prominence was given in my letter last week regarding 
the extension of unemployment insurance, a good deal 
of adverse criticism of the measure has been heard, and 
in some districts, I understand, it is being urged that the 
operation of the scheme should be deferred until the new 
year, at any rate. Jn all probability, however, it. will 
go on. 


Iron, Steel, and Coal. 


Makers of foundry and forge iron in Derbyshire, 
Leicestershire, and Nottinghamshire, either by accident 
or design, were left out of the revised list of maximum 
prices officially issued about a week ago, with the result 
that a considerable amount of confusion now prevails as 
to the level of prices. There seems to have been no 
doubt, as previously explained in my letters, that this 
group of makers, who usually act together, had received 
some kind of authorisation to raise values by 5s. per ton 
all round, and those prices had been quoted, though an 
easier tendency of the market had prevented that being 
done invariably. Now neither makers nor merchants 
know exactly where they stand, but in the absence of any 
further official statement it looks very like a return to the 
old maxima, which ran from 85s. to 87s. 6d. However, 
the matter may be cleared up before long. In the mean- 
time, the demand for basic qualities keeps very firm, and 
further furnaces may be put on to this make of iron. 
Hematite continues in urgent request for special qualities 
in pafticular, the supply not meeting the demand by a 
long way. Unless it can be shown that they are required 
for war purposes, it is next to impossible to buy basic 
billets, and as to acid makes, prices seem to be regulated 
by makers’ views as to values rather than by official 
maxima. The steam coal market has developed a rather 
quieter tone, owing probably to the fact that once more 
licences for export to neutrals are being doled out very 
sparingly. It is now believed that not only is Italy to be 
included in the limitation of export prices and freights, 
but Spain and Portugal. The demand for inland con- 
sumption keeps on a very large scale, but the pressure for 
supplies is not nearly as strong as recently reported. This 
is rather an indication that many works have now ample 
reserves on the ground, and that others have good floating 
stocks. About an ordinary tonnage is going to France 
and Italy. Prices for export to neutrals are not so strong 
as of late, and in some instances buyers are quite unable 
to take full contract supplies for shipment. Current 
quotations for inland sales are unchanged per ton at pits 
as follows :—Best South Yorkshire hards, 17s. 6d. to 18s.; 
best Derbyshire hards, 16s. 9d. to 17s.; second quality, 
16s. 3d. to 16s. 6d.; steam cobbles, 16s. to 16s: 6d. Small 
fuels are in good supply, the smaller demand from the 
cotton mill districts, on account of the holidays, having 
materially affected the position. It is expected that 
shortly there will be a substantial upward movement in 
demand. Coke is firm on the maximum quotation. 








SCOTLAND. 


(From our own Correspondent.) 


Quiet Markets. 


BustneEss during the past week was considerably 
interfered with by the holidays at the shipyards and marine 
engineering shops in the Glasgow and Paisley districts. 
Many of the steel works also slackened off for holidays and 
repairs, with the exception of those factories where war 
work is in progress. So far as possible sectional arrange- 
ments were pursued, and many of the works were only 
partially closed. Prices generally are unchanged, but 
owing to the scarcity of raw material, and the high level of 
wages, the market, in practically every department of the 
iron and steel trade, is firm. Coal markets, on the other 
hand, in most districts show a declining tendency. 


Delay in Issuing Coal Permits. 


A great deal of inconvenience has been experi- 
enced by the Scotch collieries by the scarcity in the supply 
of shipping licences. Strong representations have been 
made to the Ministry of Munitions concerning the frequent 





stoppage of colliery work in Scotland, owing to delays 
occasioned in issuing the necessary shipping licences to 
coalowners for the dispatch of coal abroad. The loss of 
output by the blocking of the colliery sidings is viewed 
most seriously. An assurance has been received from the 
Department that every effort will be made to minimise 
the delay. 


Pig Iron. 


The firmness which has characterised the market 
for some time continues, and there is no slackening in 
demand. The call for hematite is still the chief feature, 
the total production being easily accounted for. Ordinary 
brands, too, are fully taken up. Business is almost 
entirely confined to home requirements to the exclusion 
of exports. Shipments for the past week amounted to 
436 tons, compared with 2411 tons in the corresponding 
week of last year. The warrant market is still suspended, 
but stocks are gradually decreasing, and now amount to 
18,122 tons, compared with 116,098 tons at the end of 1915. 


Quotations. 


The export prices of Scotch makers’ iron are 
quoted as follows :—Monkland and Carnbroe, f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s. ; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 136s. 6d.; 
No. 3, 126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dalmel- 
lington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The finished steel and iron trades have been 
quieter during the past week, owing to the holidays. The 
demand for all classes of material is fully maintained, 
however, arid when a complete restart is made activities 
will be greater than ever. The steel works continue to be 
heavily engaged. The bulk of the output is on Govern- 
ment account, either in the form of shel! bars or plates 
and sections for Admiralty requirements. Inquiries from 
abroad cannot be undertaken in the meantime, except for 
France and other Allied countries. Black sheet makers 
are still suffering from a shortage of raw materials. 
American supplies have fallen off considerably, and the 
home production is far under the requirements of the mills. 
The production of steel sheets on Government account is 
particularly heavy, and the output of iron-is restricted in 
consequence The price continues about £18 10s. per ton 
net, f.o.b. Glasgow. There is no change in the malleable 
iron trade. The output is practically all war material, and 
outside work is receiving scant attention. Quotations 
are unchanged at about £14 12s. 6d. per ton, less 5 per cent. 
for “‘Crown’’ quality bars for home delivery, and £14 2s. 6d. 
to £14 10s. per ton net for export. In the wrought iron 
and steel tube trade home work remains fairly steady, 
owing to the continued demand for tubes for installation 
and other work. 


Scotch Iron and Steel Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures 
into Scottish ports during the month of July, 1916 :— 
Iron, wrought in bars, angles, rods, and sections, ex Conti- 
nent, 11 tons, value £132 ; ex United States and Canada, 
129 tons, value £1641. Steel, in bars, angles, and shapes, 
other than girders, joists, &c., ex United States and Canada 
158 tons, value £2893. Iron and steel hoops and strips,- 
ex United States and Canada, 547 tons, value £7055. Iron 
and steel ship plates, &c., not under fin. thick, ex United 
States and Canada, 212 tons, value £4587. Iron and steel 
ship plates, &c., under }in. thick, ex United States and 
Canada, 2423 tons, value £55,309. Total—Ex Continent, 
11 tons, value £132 ; ex United States and Canada, 3469 
tons, value £71,485. 


Coal. 


The general position in the Scotch coal trade is 
far from satisfactory. In the West of Scotland district 
the collieries are finding it difficult to keep things going, 
especially since the industrial demand began to fall off. 
All sorts of round coal are plentiful, and orders for prompt 
business would be welcome. Splints are fairly well held, 
but other qualities are easier. Smalls, on the other hand, 
though plentiful, remain firm. Ell coal is quoted, f.o.b. at 
Glasgow, 24s. to 26s. ; splint, 25s. to 35s. ; navigation, 32s. 
to 33s. ; steam, 22s. to 27s. 6d. ; treble nuts, 23s. ; doubles, 
22s. ; singles, 21s. per ton. There is not much change in 
the Fifeshire coal trade. It is reported that the collieries 
have secured some good orders for first-class steams from 
neutral markets, but apart from this business is dull. A 
pleasing feature is the better supply of licences for small 
coal. First-class screened navigation coal is quoted, f.o.b. 
at Methil or Burntisland, 39s. to 41s. ; first-class steams, 
35s. ; third-class, 28s. per ton. Collieries in the Lothians 
district are complaining of a scarcity of orders, and, it is 
said, would welcome business at less than the French mini- 
mum price (28s.) for early shipment. Best steam coal is 
quoted f.o.b. at Leith, 28s. ; seconds, 27s. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 214,546 tons, compared with 211,701 in 
the preceding week, and 234,258 tons in the corresponding 
week of last year. 


Miners and a Six-days Week. 

By a majority of 9866 votes the Scottish miners 
have rejected the proposal to work six days per week, and 
adhere to the present arrangement of eleven days per 
fortnight. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


EXTREMELY heavy loading pressure is being 
experienced at all South Wales ports, with the result that 
strong conditions prevail. Production is reported to be 
fairly good, but supplies are wholly inadequate to require- 
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virtually at a standstill. 


are finding a very ready outlet. 
very heavy detention because coals are not available. 


The chief reason is that the Admiralty authorities’ demands 


absorb all the better qualities. Hardly any coal that 


comes within the scope of suiting their requirements is 
being released, and by the time that the needs of France 
and Italy are met there is practically nothing for anyone 
else. Export licences are obtainable only in very rare 
eases for neutral destinations, and, so far as operations 
ahead are concerned, the expected introduction of limited 
coal prices and freight rates for Italy and the Mediterranean 
check any inclination to do fresh business for the time 


being. 


Miners’ Wages. 


At the end of last week Lord Justice Sir William 
Pickford, the new independent chairman of the South 
Wales Conciliation Board, visited Cardiff to hear the 
arguments put forward by the coalowners and the work- 
men’s leaders in support of their respective claims for the 
variation of the wage rate, which now stands at 40.83 per 
cent. above the standard of 1915. The owners asked for 
a reduction of 15 per cent., bringing the wage rate down 
to 25.83, and the workmen asked for an increase of 
12} per cent., which would advance the rate to 53.33 per 
cent. above the standard fixed in 1915. The owners 
referred to the increased cost of material, and pointed 
out that although the audit disclosed a higher average 
selling price than in March last, this did not compensate 
owners for their extra costs. Expenses had so much 
increased that coalowners had had to ask the Board of 
Trade to permit them to charge more for coal than they 
were allowed “under the Limitation of Coal Prices Act, 
otherwise some of the smaller collieries would be compelled 
to close down. The workmen’s leaders pointed out that 
the joint audit showed that the average selling price of 
large coal was 24s. 8.50d., and of small coal 13s. 7.45d., 
so that, taken all round, the price was about Is. 11d. per 
ton higher than during the March quarter. It was argued 
that the books of the coalowners from 1906 to date showed 
the proportion of the workmen’s wage share of the total 
value realised for the output had declined, whereas the 
owners’ proportion of the profit of the total value had 
increased. An interesting statement was put in by the 
workmen in support of their case. This statement showed 
the proportions of the receipts of the sale of coal taken by 
labour and other items as follows :-— 


Labour, Stores, &., Profits, 
per cent. per cent r cent. 
Under 1906 agreement - 67.29 - 2.17 ag 9.54 
» 1910 a KS -- 67,00 23.33 9.67 
» 1915 ” (first year) 61.79 21.86 16.35 
For quarter ending June 30th, 1916 56.46 19.49 24.05 


The coalowners questioned the accuracy of the above 
statement, and pointed out that the proportion taken by 
capital included royalties, income tax, depreciation, 
interest on borrowed money, &c., and they produced a 
table showing how great had been the proportion of the 
increase in selling price taken by labour as compared with 
capital. The statement giving the increase in the average 
selling price of large coal per ton f.o.b. compared the three 
months ending June 30th with the year 1887, and showed 
howthisincrease had been absorbed. The increaseinaverage 
selling price was 16s. 8.25d. Of this labour took 11s. 2.78d., 
or 67.3 per cent.; stores absorbed 4s..4.95d., or 26.4 per 
cent., the balance being Is. 0.52d., or 6.3 per cent. Sir 
William Pickford reserved his decision, and asked for an 
extension of the usual five days allowed in which to give it. 
This was agreed to, the independent chairman saying that 
his decision would be given within a period of ten days. 


Coal Exports. 


Returns of foreign coal exports from this district 
last week show a total of only 240,088 tons, compared 
with 340,869 tons in the corresponding week of last year, 
and with 349,513 tons in the previous week. A low total 
for general export account indicates the activity of the 
Government authorities and the tight hand they are 
keeping on supplies. Of the total of 240,088 tons, 94 per 
cent. went to Allied countries, and of the four leading 
ports Port Talbot was the only one to mark an increase 
as compared with a year ago. Cardiff shipped 117,878 
tons, which was a decrease of 94,681 tons. Newport 
cleared 58,642 tons, a decline of 9428 tons, and Swansea 
exported 33,890 tons, a reduction of 8353 tons, but Port 
Talbot, with 29,678 tons, registered an increase of 11,681 
tons. 


Current Business. 


Dealings have practically been confined to odd 
lots for prompt loading, and for these sellers have been 
able to name their own prices. So little coal is being 
offered that buyers are compelled to pay up. The tonnage 
position is strong, and by the time the Admiralty require- 
ments are met only odd parcels remain. The number of 
vessels awaiting loading turn is considerable, and as there 
is a fair amount of ready tonnage unchartered freight rates 
areeasy. Any exporter in the position to load immediately 
could get on below previous freight rates, but there is 
scarcely anyone able to secure coals, as collieries are all 
so heavily booked up. There is no immediate prospect 
of any relaxation in the pressure now being experienced, 
and it will be no surprise if a strong market continues for 
some time. Admiralty coals are purely nominal, as 
although business might be done it is unlikely that the coals 
will be released. Quotations for ordinary second 
Admiralties range up to 45s., while dry coals rule very 
steady up to 40s. for the best. Monmouthshires are very 
firm. Best Black Veins and Western Valleys are for all 
practical purposes out of the market. Best Easterns have 
been done as high as 44s. for a prompt lot and other sellers 
are quoting from 40s. to 42s. for lower grade Eastern 
Valleys. Bituminous coals hold steady round about 35s. 
to 36s. for No. 2 Rhondda large, while No. 2 Rhondda small 
are about 24s. to 25s. Smalls generally have hardened 
in value. Best bunkers are now 30s. to 3ls., with second 
qualities 29s. to 30s. Cargo sorts range from 20s. to 26s., 


ments, and business, except in the matter of odd lots, is 
The daily attendance on the 
Coal Exchange is but a shadow of normal times, and 
inactivity is painfully evident, yet all the coals available 
Vessels are suffering 


mission of signals without the aid of wires, ‘‘The Year 
Book of Wireless Telegraphy and Telephony, 1916,” 
provides a vast fund of information. 
is published in London by ‘‘ The Wireless Press, Limited,”’ 
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policy of most buyers is to wait. 
uncertain to commit themselves so far ahead. 


superior quality is reported to have sold 100,000 tons at 
the present limitation price of 20s. 


LATER. 


of tonnage. 
early loading, as coals are so difficult, while there is no 
inclination to do anything ahead. 


the Mediterranean. The trouble at the moment is that 


high, especially as they are higher than current market 
values in a number of cases. 
will reconsider the rates put forward. As regards coal 
values, business has been done as high as 45s. for Western 
Valleys for a small quantity. Best drys are nominal at 
40s. to 42s. 6d., while ordinary drys have been done at 40s. 
Bituminous descriptions are very steady and smalls are 
firm. Patent fuel is 45s. to 47s. 6d. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 42s. 6d. to 45s.; ordinaries, 
40s. to 42s. ; best drys, 39s. to 40s. ; ordinary drys, 35s. 
to 37s. ; best bunker smalls, 30s. to 31s. ; best ordinaries, 
29s. to 30s. ; cargo smalls, 23s. to 26s. ; inferiors, 20s. to 
23s. ; best Monmouthshire Black Vein large, 42s. 6d. to 
45s. ; ordinary Western Valleys, 42s. 6d. to 45s.; best 
Eastern Valleys, 42s. 6d. to 44s. ; seconds Eastern Valleys, 
38s. to 41s. Bituminous coals: Best households, 25s. 6d. 
to 26s. 6d. ; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 38s. to 40s. ; smalls, 33s. to 34s.; No. 2 
Rhondda large, 35s. to 36s. ; through, 30s. to 31s. ; smalls, 
24s. to 25s. ; patent fuel, 47s. 6d. to 50s. Coke: Special 
foundry, 62s. 6d. to 65s. ; good foundry, 60s. to 62s. 6d. ; 
furnace, 50s. to 52s. 6d. ; Pitwood, ex ship, 45s. to 46s. 


Newport. 


Monmouthshire coals have displayed a strong 
tone throughout. Tonnage supplies are heavy, and 
steamers waiting for supplies are numerous, whereas ready 
coals are scarce. The Admiralty authorities are calling 
upon the leading qualities to a large extent, while the 
general demand for the lower grades is very extensive, and 
collieries are well booked up. Supplies are so short, in fact, 
that prices are largely nominal in character. Very few 
merchants are operating for September. Approximate 
values :—Steam coal: Best Newport Black Vein, large, 
42s. 6d. to 45s.; Western Valleys, 42s. to 44s. ; Eastern 
Valleys, 43s. to 44s. ; other sorts, 38s. to 41s. ; best smalls, 
27s. 6d. to 28s. ; seconds, 24s. to 25s. Bituminous coal : 
Best house, 25s. 6d. to 26s. 6d. ; seconds, 24s. 6d. to 25s. 6d.; 
patent fuel, 47s. 6d. to 50s. ; pitwood, ex ship, 45s. to 46s. 


Swansea. 


The recent good tone in anthracite coals has been 
well maintained. Large qualities are firm, and have 
moved off pretty freely at full current figures. Cobbles 
are better, and other machine made descriptions hold their 
own in price well. Rubbly culm is stronger, but duff is 
unaltered. The report has been current that negotiations 
are proceeding for the acquisition on behalf of French 
interests of anthracite collieries in South Wales, but 
nothing so far is obtainable of an authentic character, 
although the negotiations are stated to be pretty well 
advanced. Approximate prices :—Anthracite: Best 
malting large, 31s. 6d. to 32s, 6d. ; second malting large, 
29s. to 30s. 6d. ; Big Vein, large, 28s. 6d. to 30s. ; Red Vein, 
large, 26s. 6d. to 28s.; machine made cobbles, 39s. to 
40s. 6d.; French nuts, 38s. to 40s. ; stove nuts, 38s. to 
39s. 6d. ; beans, 29s. to 30s. 6d. ; machine made large peas, 
20s. to 23s. 6d.; rubbly culm, 15s. 6d. to 16s.; duff, 
5s. 3d. to 5s. 9d. Steam coal: Best large, 35s. to 36s. ; 
seconds, 30s. to 33s. ; bunkers, 27s. 6d. to 31s. ; smalls, 
20s. to 21s. 6d. Bituminous coal : No. 3 Rhondda large, 
37s. 3d. to 39s. 9d.; through and through, 31s. 6d. to 
33s. 6d. ; smalls, 25s. 6d. to 27s. 6d. Patent fuel, 45s. to 
50s. 


Tin-plates, &c. 


There is great activity in the local iron and steel 
trades, and the demands made. upon works on behalf of 
the Allied Governments are heavy. In the tin-plate indus- 
try much uncertainty prevails, and it is likely that in the 
near future many works will have to close down. Supplies 
are difficult, while the withdrawal of eligible men for the 
Army will, it is expected, lead to mills keing closed. It is 
certain that before long a substantial reduction in output 
will be experienced. The action of the Minister of Muni- 
tions in limiting the production of South Wales tinworks 
for Government purposes only will mean that 1000 work- 
men at least will have to seek other employment. Values 
of tin-plates are little more than nominal, the following 
being the prices from the Swansea Exchange :—Tin-plate 
and other quotations : I.C., 20 x 14 x 112 sheets, 34s. to 
35s. ; I.C., 28 x 20 x 56 sheets, 36s. to 37s. ; L.C., 28 x 
20 x 112 sheets, 70s. to 72s. ; LC. ternes, 28 x 20 « 112 
sheets, 57s. 6d. to 60s. Galvanised sheets, 24 g., £29 to 
£30 per ton ; block tin, £173 per ton cash ; £173 15s. per 
ton three months. Copper, £109 10s. per ton cash ; £108 per 
ton three months. Lead: English, £32 5s. per ton; 
Spanish, £30 15s. per ton ; spelter, £58 per ton. 
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To those who are in any way interested in the trans- 
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business having been done over the month of September 





Marconi House, Strand, W.C., and in Glasgow by James 


at 26s. With regard to operations over next year, the 
The outlook is too 
Business, 
however, has been discussed, colliery salesmen’s ideas 
being as high as from 30s. to 40s. for ordinary second 
Admiralties and leading Monmouthshires, while in the 
case of cargo smalls one well-known firm producing a 


The coal market is increasing in firmness, and there is 
no sign of any falling off in pressure, as the docks are full 
There is, if anything, less business passing for 


No news is to hand 
concerning introduction of limitation scheme to Italy and 


colliery owners consider that the freight rates put forward 
by shipowners for Italy and the Mediterranean are too 


It is likely that shipowners 


Brown and Son, of Darnley-street, at the price of 3s. 6d. net, 
appears this.year in its fourth edition. In his preface the 
editor confesses to a feeling of legitimate pride that, in 
spite of the continuance of the war, he has been enabled 
not only once again to issue an annual volume, but also in 
spite of earnest endeavour to keep it within manageable 
limit, he has been obliged to add to the number of its pages. 
In the present work a special index has been added to 
the section dealing with the laws and regulations of the 
different countries utilising wireless telegraphy. Another 
new feature is the inclusion of the Report of the Com- 
mittee on Standardisation, which is published by permis- 
sion of the Institute of Radio Engineers. In the section 
containing special articles by leading authorities are to be 
found the following contributions :—‘ Photo-electric 
Phenomena,” by Dr. J. A. Heming; and the ‘ Calcu- 
lation of Wave Lengths,’ by Dr..W. H. Eccles. There 
are also articles of ‘‘ Wireless and the War at Sea,” by 
Mr. Archibald Hurd, and the ‘Allies’ Strategy,” by 
Colonel Maude. Other articles, especially that entitled 
‘*‘ Wireless Waves in the World’s War,” which is frcem 
the pen of Mr. H. J. B. Ward, will be read with interest. 


THE success which attended the two previous issue® 
of the North-Eastern Railway Company’s Directory o 
Manufacturers, Wholesale Importers, and Exporters on 
this railway company’s system has led to the publication 
of a third edition. The directory contains over 36,000 
entries, split up under more than 1200 separate trade 
headings, to which there is a special index. The book is 
divided into two main sections. Section I. is entitled 
‘*‘'Towns under Trades.” In it the trade headings are in 
alphabetical order, while the firms are shown in alpha- 
betical order under each town in which they conduct their 
businesses. Section II. is the reverse of the first, #.e., 
the towns are shown in alphabetical order with the trades 
carried on in each of them similarly arranged. In each 
case, telephonic and telegraphic, where they exist, as well 
as postal addresses, are given. A feature of the present 
issue is a map of the railway company’s system in which 
are shown in distinctive colours the principal natural 
products of the different districts served by the line, 
and the range of continental and overseas services which, 
in normal times, are maintained from the North-East 
Coast ports. The book can be obtained free of charge 
from the Commercial Agent, North-Eastern Railway, 
York. 


Tue sixteenth edition of Kidder’s “‘ Architects’ and 
Builders’ Pocket Book, 1916,’ has just reached us. It is 
compiled by a staff of specialists under the editorship- 
in-chief of Mr. Thomas Nolan, who is professor of Archi- 
tectural Construction at the University of Pennsylvania, 
and is obtainable in this country from Chapman and Hall, 
Limited, price 21s. net. The fifteenth edition of this 
book appeared eight years ago, and it differed but slightly 
from preceding issues, but the present volume has been 
entirely revised, re-cast and re-written, a labour which has 
occupied the editor and his colleagues, who are all men 
distinguished in their professions for three years. The work 
is divided into three parts. The first treats of Practical 
Arithmetic, Geometry, and Trigonometry. The second 
is broadly concerned with the Strength of Materials and 
the Stability of Structures; while the third gives infor- 
mation intended to be useful for architects, builders, 
and superintendents. In the eighteen hundred odd pages 
there is collected together a vast amount of information, 
which is well arranged and well indexed. Many illus- 
trations are used to illustrate the text and for the most 
part they are excellent. 


Amona books of reference which it has been found 
necessary to revise owing to the advance of knowledge, 
is Kents’ ‘“‘ Mechanical Engineers’ Pocket Book,” which 
is published in this country by Chapman and Hall, Limited, 
price 21s. net. The present issue forms the ninth edition, its 
predecessor—the eighth edition—having appeared five 
years ago. Extensive revisions have been made in the 
subjects of materials, mechanics, fans and blowers, heating 
and ventilation, fuel, steam boilers, and engines, and 
steam turbines. The chapter on machine shop practice 
has been re-written and doubled in size, and now covers 
many subjects which were omitted from earlier editions. 
New matter now embodied in the volume includes deta 
on planing, milling, drilling, grinding, machine tool driving, 
electrical matters, &c. 


Tuer ‘‘ Motor Car Red Book, 1916’’—which is issued 
by the Technical Publishing Company, Limited, of 1, 
Gough-square, Fleet-street, E.C., price 5s. net—contains 
an alphabetical list of motor cars and cycle cars manu- 
factured by the different firms during 1910-16, together 
with the prices. It does the same thing also for the 
years 1911-16 with motor cycles, petrol lorries, and steam 
wagons, and gives a list of marine motors manufactured 
in 1916, with prices. Lists are also given of aircraft and 
engines and of the. leading firms in the aircraft industry. 
Particulars regarding the various industries concerned, 
as well as a trade index, are also embodied. 








PUEL ECONOMY. 


An interim report prepared by the Committee on Fuel 
Economy and Smoke Prevention of the British Association for 
the Advancement of Science, will be presented and discussed at 
a joint meeting of the Chemical and Engineering Sections of the 
British Association at Newcastle-on-Tyne, at 10 a.m., on Friday, 
September 8th. The Fuel Economy Committee was appointed, 
under the chairmanship of Professor William A. Bone, at the 
Manchester meeting of the British Association a year ago. A 
very strong committee, representative of the chemical and engi- 
neering industries of the country, has since been got together. 
The field of inquiry has been divided up among the following fivel 
sub-committees :—(1) Chemical and Statistical. (2) Power and 
Steam Raising. (3) Metallurgical, Ceramic, and Refractory 
Material Industries. (4) Carbonisation of Coal. (5) Domestic 
Consumption and Smoke Prevention. Each sub-committee has 
prepared an interim report, indicating the lines on which it 
proposes to work towards the preparation of a final report. 

In order that the discussion may be organised on the best 
possible lines in the time available, Mr. E. D. Simon, 20, Mount- 
street, hester, req that any person desiring to take 
part therein will communicate with him, stating the particular 














aspect of the subject upon which he wishes to speak. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southamptan-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date.of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


11,933, August 18th, 1915.—Disc Vatve Mecuanism, Percy 
Riley, Castle Works, Coventry. 

This invention is mainly applicable to internal combustion 
engines of the multi-cylinder type, the disc valve being arranged 
as a strap on an excentric and having teeth gearing with a 
fixed ring of teeth. Fig. 1 shows a section of a seven-cylinder 
four-stroke internal combustion engine in which the cylinders 
are placed round the crank shaft, and Fig. 2 is an end view of 
the valve mechanism. B is a shaft driven from the crank 
shaft A through gear wheels C, such that the crank shaft A 
makes two revolutions to one of an excentric D mounted on 
the shaft B. E is a cylinder head provided with seven inlet 
ports F and seven exhaust ports G arranged concentrically and 
equidistant, H are seven starting ports similarly arranged, 
but in a smaller circle. I is an internal ring of teeth on the 
cylinder head E. J is a valve cover bolted to the head E and 
similarly provided with ports. K is a dise valve mounted as a 
strap on the excentric D and placed between the head E and 
cover J. This disc is provided with six ports L arranged con- 
centrically and equidistant around its face, and adapted to 
open the inlet ports F and exhaust ports G. The dise also has six 
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concentrically-arranged ports M adapted to open the starting 
ports H. Each port L is divided by a partition into two parts 
to prevent communication between an exhaust and an inlet port 
when a port L is partly in line with both at the same time. 
The dise K is provided with teeth N on its periphery, which 
engage with the ring of teeth on the cylinder head E. The 
teeth N are to the teeth I as six is to seven, so that the dise will 
rotate one-sixth of a revolution, but in the opposite direction 
for each revolution of the excentric D. The order of firing is 
1, 3, 5, 7, 2, 4, 6. The excentric D moves clockwise, and when 
it has moved through half a revolution the port L has passed 
over the exhaust port G of the cylinder X during the exhaust 
stroke. During the next half revolution the port L! will pass 
over the inlet port F of cylinder X during the inlet stroke, and 
then take a position out of the circle of the inlet and exhaust 
ports for the compression and firing strokes, and so on for the 
other cylinders.—August 9th, 1916. 
100,977 (3584 of 1916). March 10th, 1916.—Steeve VALVE 
EnotneE, Thomas N. Barker, Woodlands, Esholt, Yorkshire. 
This is an internal combustion engine of the sliding sleeve 
type, having two half sleeves and one whole sleeve, and the 
object of the inventor is to secure the opening and closing of 
both the inlet and exhaust ports exceptionally quickly, together 
with a maximum opening of long duration. Within the cylinder 
A are two half sleeves B and C, and one whole sleeve D, which 
slides inside the half sleeves. F is the exhaust port and G the 
inlet port. The sleeves are caused to move vertically inside 
the etieder by means of shafts and connecting-rods P Q, which 
are operated at the correct speed relative to the main crank 
shaft by chain gearing U, as shown. In this way the ports 


H and J open upon each other opposite the port F in the case 
N? 100,977 
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of the exhaust, and the ports I and K act similarly in connection 
with the port G in the case of the inlet at the correct time and in 
accordance with the cycle of operations. The inventor claims 
in an internal combustion engine of the four-cycle sleeve-valve 
type, employing two half sleeves, and one whole sleeve, and the 
combination with two portions of sleeves and one whole sleeve, 
of means for operating the sleeves at half engine speed, so that 
the sleeves move relatively with each other for the rapid opening 
and closing of both ports in the cylinder. He further claims in 
this type of engine the method of operating the sleeves, so that 
one of the half sleeves is caused to reciprocate by means of a 





link connected to a crank-pin or excentric, which is set at an 
angle of 120 deg. in front of the crank-pin or excentric which 
operates the whole sleeve, while the other half sleeve is set 
60 deg. behind the crank-pin which operates the whole sleeve. 
—-August 9th, 1916. 


DYNAMOS AND MOTORS. 


11,321. August 5th, 1915.—SrarTInG AND SYNCHRONISING 
Dynamos, The British Thomson-Houston Company, 
Limited, Cannon-street, London, and another. 

This invention relates to starting and _ self-synchronising 
arrangements for rotary converters and other synchronous 
machines of the type in which a starting motor mechanically 
coupled to the shaft-of the main machine is employed. The 
inventors provide thé starting rotor with a salient pole and the 
stator with two windings adapted to give different numbers of 
poles. The rotor A of the starting motor is mounted on the 
same shaft as thé rotor of the main synchronous machine, and 
has the same number of poles B. One of the stator windings 
of the starting motor is wound so as to give the same numbers of 
poles as the main machine, whilst the other stator winding is 
wound to give a fewer number of poles. If, however, the shaft 
of the starting motor is connected by gearing to the shaft of the 
main machine, the number of poles on the rotor of the starting 
motor, and the number of poles produced by the stator winding 
of the starting motor will be proportioned in accordance with 
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the ratio of the transmission between the two shafts. Referring 
to the diagram, the starting motor, which is preferably mounted 
on the same shaft as the rotary converter, has a rotor A having 
six salient poles B of solid iron, equal in number to the poles on 
the rotary converter. The stator is provided with two windings 
C and D, of which winding C is arranged for six poles and winding 
D is arranged for four poles. Since the rotary converter has six 


poles the synchronous speed of the converter will be f per 


second, where f denotes the frequency of the alternating-current 
supply. When the starting motor is running with its six-pole 
winding only excited, the normal speed of the starting motor 


will be slightly below f per second, when the slip is small, and 
when it is running with its four-pole winding only excited its 
speed will approach per second, namely, a higher speed than 


the normal speed of the converter.—August 9th, 1916. 


ORDNANCE AND ARMOUR. 


10,925. July 28th, 1915.—BomBs anp GRENADES, William 
Mills, Bridge-street West, Birmingham, and another. 

This invention relates to bombs and grenades, and particularly 
to those of an incendiary character. Inside the casing A is a 
tube or housing B, the interior of which is isolated from the 
inside of A. The incendiary charge is contained in the latter, 
and inside the tube B is another tubular member C secured at 
E as shown. Within this tube is a sliding striker F, which is 
impelled by a spring G. The head of the striker projects beyond 
the end of the bomb and is engaged by a lever H pivoted at I, 
and held in position normally by means of the removable pin J. 
K is the cartridge, which is inserted from the other end of the 
bomb. This cartridge contains the bursting or igniting charge. 
When using as an igniting charge a mixture of oxide of iron and 
aluminium powder, this mixture may be in the proportion of 
four parts of ferric oxide to one part of aluminium powder by 
weight. The ferric oxide and aluminium powder mixture is 
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separated in the cartridge from the black powder by a wad. 
The proportion of bursting charge is varied to suit the conditions 
prevailing in the bomb in which it is used. Q is a wad assembled 
above the plate P to close the charging apertures. At a suitable 

int in the process of making the cartridge the percussion cap 
R is forced into the extremity of the tube N, and this tube is 
furnished with an lar indentation at 8, which forms a stop 
for the lower extremity of a time fuse of the Bickford cord type, 
which is suitably retained in position. Beyond the other 
extremity of the time fuse the tube N may be filled with black 

wder and may be perforated at T to fire the bursting charge 
in the cartridge. The space containing the striker is at the time 





engages with a corresponding hole in L, being locked as shown at 
Z. The casing is filled with paraffin or petrol by means of an 
aperture normally closed by the plug W.— August 9th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


14,540. October 14th, 1915.—P.iaTe Ciutcnes, Joseph B. 
Ferguson, Chichester-street, Belfast. 

This is a plate clutch having one plate gripped between a pair 
of members, the object of the inventor being to provide a 
construction in which the driven member will be extremely 
light, and which can be run in a dry condition, although enclosed 
in a housing te which lubricant has access. In the sectional 
drawing A is the fly-wheel of the engine, the back face of this 
wheel forming one of the frictional surfaces against which an 
annular ring F of non-metallic woven fabric is brought in 
contact by means of the plate B and the springs D. The ring 
F forms the driven member and is secw as shown to a light 
sliding steel centre G attached to the driven shaft H. The 
movable driving plate is drawn away from the fly-wheel by 
means of the sliding collar E, which acts upon the ends of the 
pivoted levers C. As the ring F is a non-metallic substance, it 
has to be kept dry, although the clutch bearings have to be 
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lubricated. The lubrication system is therefore arranged as 
follows :—The oil is forced along the hcllow shaft X, and also 
the driven gear-box shaft J. The passages K iead the oil out- 
wards to the bearing surfaees on the clutch withdrawal collar E, 
and the passage Y leads the oil to the rear bearing of the crank 
shaft. Any oil thrown outwards from these two surfaces is 
prevented from passing between the clutch surfaces by forming 
a thrower ring L on the driven member, which directs the oil 
outwards into an annular groove W in the fly-wheel. Angular 

ssages V cause this oil to be thrown to the front of the fly- 
wheel, where it drops into the casing M and is returned to the 
engine. On the rear of the driven member there is a bevelled 
face N, which causes any leaking oil to be thrown behind the 
plate B.— August 9th, 1916. 


CRANES AND CONVEYORS. 


11,343. August 5th, 1915.—J1sp Cranes, Sydney H. Priestmapr, 
Holdersome Foundry, Hull. 

This invention relates to jib cranes, in which in luffing up 
from a long radius to a short radius the lead is not only main- 
tained at a constant level, but the power required is diminished 
in consequence of the load not being raised while the jib is being 
lifted. Towards the rear of the platform A a two-armed 
vibrating lever B is mounted, the upper arm C carrying a sheave 
D, while the lower arm E is attached by means of a link F or 
other means to the jib arm G. The hoisting rope H, in its 
passage from the barrel J to the jib head, is led round the sheave 
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D. Upon the jib arm being lowered to increase the radius of 
its reach, the lower arm E of the vibrating lever B moves in the 
same direction, whilst its upper arm C moves, together-with its 
contiguous portion of the hoisting rope H, in the opposite direc- 
tion. By suitably ap arise. the lengths of the arms and of 
the vibrating lever B, or by suitably selecting the point at which 
the link F or other connection for operating the arm B is attached 
to thé jib arm G, the distance which the load W would, under 
ordinary circumstances, have fallen is compensated for. K is 
the luffing rope worked by means of the drum L.—August 9th, 
1916. 


MISCELLANEOUS. 


12,790. September 7th, 1915,—RELEASE VALVE FOR _Con- 
DENSATION Water, Trafford Jones, Moorgate Works, 
Moorfields, London, E.C. : 

This invention is for an improved construction of release 
valve without springs, which will close against the escape of 
steam, but will open to permit the escape of water. The con- 
struction of the valve is shown in Figs. 1, 2, and 3. In these 





of operation open to the atmosphere, but prior to this is sealed 
by wax or other means. The cartridge is retained in the housing 
by a pivoted retaining disc U with a protuberance V, which 


A is the inlet branch, B the outlet for the water of condensation, 
C the conical pointed cylindrical valve, and D the vaive support 
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and guide on which the valve can move freely in an axial direc- 
tion. In the application of the valve to a steam heating system, 
the duct A would be connected with the condensation outlet or 
pipe of the radiator or part of the system to be drained, the duct 
B being connected to the lead-off pipe for the condensation 
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water. In working, condensation water passing at a relatively 
low velocity from the radiator or heating system into the duct E 
will move the valve U off the valve seat F and will freely escape 
past the valve to the outlet duct B. When all the condensation 
water has escaped past the valve the action set up by steam 
tending to pass the valve face at a relatively high velocity will 
cause the valve to move on to the seat F.— August 9th, 1916. 


16,839. November 30th, 1915.—PRESSURE-REDUCING VALVES; 
Alfred J. Bailey and another, Albion Works, Salford, Man- 
chester. 

This is an improvement in pressure-reducing valves of the 
Foster type, whereby quietness and smoothness of action is 
effected by obviating concussion and ensuring a more gradual 
and uniform passage from the high to the low-pressure side o 
the valve. The type of valve referred to is of the double- 
beat kind and consists essentially in forming one of the 
valves as a piston valve, whilst the other is of the usual bevel- 
edged type. In the illustration B is the inlet and C the outlet 
branch, D the diaphragm chamber, E the diaphragm, F G the 
double-beat valves, the upper one of which is of the sliding 
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piston type. The improvements consist in making the valve 

F of the double-beat valves in the form of a sliding piston 

as shown, whilst the other valve G is of the usual bevel-edged lift 

type, by which means high-pressure steam is enabled to pass 
first through the lift valve G whilst the piston valve F remains 
closed until the delivery pressure is reduced to such a point 
that the piston valve F is also opened and the steam or other 
fluid passes through both valves in a greater volume, whereby 

** wire-drawing ”’ and any cutting action of the fluid on the valve 

face and seats are prevented.—Augquat 9th, 1916. 

100,972 (1484 of 1916). January 31st, 1916.—Liquip Fue. 
InsEector, Edward C. R. Marks, 57 and 58, Lincoln’s Inn- 
fields, London (a communication from abroad hy Clivio 
Turconi, Bucarest). 

It is claimed that this injector or sprayer for liquid fuel— 
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illustrated in Figs. 1 to 4—differs from all other apparatus for 
the same purpose by the fact that the fuel is mixed in a perfect 
manner with the steam or compressed air even when these fluids 





are supplied at a low pressure. Between the parts A and B 
there is a plate C, the forward end of which is cut in the form of 
teeth, which are alternately bent up and down. The plate C is 
formed with an aperture D at the place where the fuel and the 
steam jet meet. A certain amount of steam from the steam 
jet in the passage E passes through the aperture D into the 
passage F and mingles with the fuel. Inversely, a certain 
amount of fuel drips from the passage F into the passage E, 
wherein it becomes mixed with the steam, For the purpose of 
enabling the fuel to flow off more readily into the passage E, 
the edge G of the ame C is provided with two or more down- 
wardly-bent teeth H. A device composed of teeth I and J is 
provided for the purpose of effecting a complete and intimate 
mixture of the fuel and steam. The two mediums already 
mixed together are projected by the force of the steam jet 
against the teeth T and J, whereby they are sprayed at 
those points so finely that the mixture will burn with ease.— 
August 9th, 1916. 
13,358. September 20th, 1915.—Disc Vatves, Robert A. 
Blakeborough, Woodhouse Works, Brighouse, and another. 
This invention relates to valves having two discs, which are 
forced into engagement with their seatings by wedging action 
when closing the valve. Figs. 1, 2, and 3 show the method of 
construction for sluice valves. A represents the discs com- 
prising the valve, B the valve spindle, and C the nut working 
thereon. The nut terminates in the form of a wedge D at its 
lower end. Suitably supported in guides E formed on and 
between the valve dises are wedge blocks F, whose upper ends 
are recessed to provide wedge surtaces for the wedge D formed om 
the lower end of the nut C. Instead of the wedge blocks abutting 
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against projections in the bottom of or on each side of the 
interior walls of the valve casing to put the wedging device into 
operation, as heretofore, the wedge blocks F have extending 
therefrom a pair of members G, whose lower ends are inclined 
outwardly at suitable angles at each side of the centre of the 
valve, and are adapted to engage at their extremities with projec- 
tions H on the sides of the valve casing when the valve is closed, 
said projections occupying positions between the vertical and 
horizontal centres of the valve and having suitable angular 
engaging surfaces. The nut C has flanges or projections J 
formed thereon adapted to fit within the slotted portions or 
openings K provided within the guide portions E formed on the 
valve dises.—August 9th, 1916, 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 3103/09.—Testing brakes. An apparatus for detecting 
leakage of air into vacuum brake pipes comprises a plate having 
an aperture at one side communicating with a vacuum gauge. 
The plate is inserted between the coupling pipes with the aperture 
in communication with the section of the train pipe to be tested. 
Schmidt, H. E., Berlin. 

No. 3194/09.—Coating surfaces. Relates to means for 
uniformly coating with a light sensitive liquid material 
cylinders or bands which are to be used for preparing printing 
surfaces by photo-engraving. Mertens, E., Germany. 

No. 3255/09.—Submarine boats. Soda steam boilers for 
submarine boats are constructed with the lye reservoir enclosing 
a boiler consisting of at least two horizontal drums arranged 
parallel to each other and to the longitudinal axis of the reservoir 
and connected together by nests of tubes. Montjustin, R. 
d’Equevilley, Germany. Dated April 25th, 1908. 

No. 3257/09.—Electric conductors. Cables, armouring. In 
machines for winding strip metal sheathing on cables, in which the 
armouring head revolves about the cable as the cable moves 
forwards, the draw-off drum, around which the finished conductor 
is lapped about three times, is driven with the armouring-head by 
positive gearing, and the wind-on drum is driven from the draw- 
off drum by a belt drive. This ensures that the draw-off 
mechanism and armouring head operate together, and the belt 
drive compensates for the increase in effective diameter of the 
drum as it fills up. Witzenmann, E., Germany. 

No. 3302/09.—Distilling. A fractioning plant is composed of 
a series of apparatus, each comprising one distilling column and 
two rectifying columns, so arranged that a particular ingredient 





in the pure state is obtained from the base of the second rectifier 
of the apparatus, The liquid condensed in the first rectifier is 
returned to the still by a pipe. LIlges, F. W., Germany. Dated 
February 12th, 1908. 

No. 3597/09.—Rolling metals. In a tube-rolling mill with a 
number of rolls arranged one behind the other the mandril 
rods are supported by abutments at-each end between successive 
pairs of rolls, and the abut ts are disengaged by the tube to 
allow it to pass from one roll to another, Stuting, H., Germany. 
Dated February 15th, 1908. 

No. 3822/09.—Flexible metal tubes. Relates to the manu- 
facture of metal tubes by helically winding corrugated metal 
strips so that the edges abut or overlap. The edges are welded 
by suitable methods, such as autogenous, acetylene, or electric 
resistance welding. In the latter case the mandril may form 
one electrode and a winding roller the other. The cross-sectional 
shape of the strip forms one complete corrugation and part of 
the adjacent corrugation at each side. The weld may be 
covered by an additional helically-wound metal strip. Witzen- 
mann, E,, Germany. 

No. 3938/09.—Making paper and like bags. Relates to a 
machine for making flat paper bags, either rectangular or 
triangular in shape. Hepp, F., Berlin, and Tonnies, W., Austria, 
Dated February 17th, 1908. 

No. 4030/09.—Electric switches. A contact breaker for 
magneto-electric sparking apparatus for internal combustion 
engines, in which the contact-carrying lever oscillates at right 
angles to the plane of rotation of the contact breaker. Unterberg 
and Helme, 7 era Dated August 8th, 1908. 

No, 4096/09.—Vehicle wheels; brakes, &c. A brake ring is 
fixed to brackets integral with the sockets for attaching the 
spokes to the rims of heavy vehicles such as gun-carriages. The 
brake block is carried by one end of a bell-crank lever pivoted to 
the carriage and operated by suitable mechanism through a 
connecting-rod. Krupp Akt. Ges., F., Germany. Dated May 
23rd, 1908, 

No. 4584/09,—Malting. Drums for germinating grain in 
malting are divided by transverse partitions to form separate 
compartments to contain malt at different stages of setae a 
ment. The compartments are provided with separate air supply 
pipes and water supply pipes. Topf and Sohne, J. A., Germany. 

No. 4662/09.—Feeding sheets. Relates to sheet-feeding 
apparatus of the kind in which the pile is fed in staggered form 
over an intermittently-rotated pile-feeding roller, and consists 
in means whereby the pile-feed roller is actuated while the sheet- 
feeding roller is raised out of action. Spiess, G., Germany. 

No. 4663/09.-—Feeding sheets. Relates to means for arresting 
the action of the friction feed wheels when the sheet reaches a 
predetermined point. Spiess, G., Germany. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August I6th, 1916. 

THE high level reached for steel mill products is checking 
what would otherwise be in ordinary times an enormous 
demand for all kinds of mill products. A moderate cessation 
of demand for munition and munition material had been 
anticipated by steel makers, but recent developments would 
seem very clearly to indicate that the ak of demand 
has not yet been reached. A good deal of capacity is still 
open for first quarter delivery, and even second quarter 
delivery is filling up. Ship, locomotive, and car builders 
and manufacturers of shells are to-day in the market for very 
large quantities of material to cover contracts placed within a 
few weeks. These contracts call for very large quantities. The 
latest important series of transactions closed by the Morgan 
interests calls for about a half million tons of semi-finished 
material, forgings and bars. The greater plants are rapidly 
filling up with work, on which deliveries will be extended to 
April Ist, and in some cases later. Russia has closed with an 
American maker for 50,000 kegs of railroad spikes. Some 
Canadian roads are large buyers of rails. The rail mills are 
receiving inquiries from several systems of roads to complete 
their rail requirements for all of next year on which deliveries 
cannot be made until midsummer next. Steel plates and beams 
have again advanced two dollars per ton. Much of the plate 
work coming is from shipyards which, as a matter of protection, 
are ee to secure the promise of material on new in- 
coming work, ussia has bought ten thousand tons of copper 
at a price not named ; it is alleged in copper circles that inquiries 
within a few days from Europe calls for 100,000 tons of copper 
for delivery between October Ist and April Ist. Exports of 
copper for the first ten days of this month were 11,867 tons. 
Quotations for September 27}. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Chester House, Ecclestone-place, 8.W. 


ORDERS 
for September, 1916, by Lt.-Col. C.B. Clay, V.D., Commanding. 


General parade.—A general parade will be held on Saturday, 
September 30th, at 2.45, at Headquarters. Uniform. 

Lectures.—Mr. W. Eyles (late R.E.) has kindly consented to 
give four lectures as follows :—Wednesday, September 6th and 
13th, ‘* Bridging.”” Wednesday, September 20th and 27th, 
** Demolitions.”” Notice should be taken that the lectures 
during this month will be on Wednesdays and not Tuesdays. 

Drills,—Drills will be held under the Sgt.-Major on Tuesday 
evenings, as in August. 

Musketry.—The range will be open on Thursday evenings, as 
in August. 

Instruction classes.—Instruction classes at Regency-street will 
be held as usual for Platoons 9 and 10. 

Entrenching.—Every Sunday at Victoria Station (S.E. and 
C.R.) Booking, office at 8.45 a.m. Uniform, haversacks, and 
water bottles. Midday rations to be carried. The importance 
of a steady continuance of this work cannot be over-estimated. 
It has been pointed out by Major-Gen. Dickie that the work is 
best done by parties working every Sunday. The Commandant 
desires to draw attention to the report on work done on South 
London defences in July, 1916, in which the paragraph referring 
to the corps says, “‘ The work has been very well done, and the 
task completed,” and to express his gratification of the support 
he has received. A précis of this report, and the general order 
recently issued, is posted at headquarters. 

Otford camp.—A most successful camp was held during the 
early part of August, and some 20 men are still under canvas. 

Special note.—Ordinary drills will be resumed on and after 
September 18th. Supplementary orders will be issued later. 

Corps meeting.—A general meeting will, if possible, be held at 
the end of September. 

By order, 
Macteop YeEarstey, Adjutant. 

August 31st, 1916. 








Contrract.—The Monometer Manufacturing Co., Limited, has 
recently received orders for various types of furnaces from 
twenty-five separate firms, the majority of which are in this 
country, but some are abroad. The furnaces ordered included 
the firm's tilting, white metal, and other types. 
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PARTNERS 

DIRECTORS 

BUSINESSES 
. FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
* hymn seg —a Ec. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 








SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c. 
Pages IL., I., LXXVI. 


Numerical Index to 





Pace LXXV. 
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ivil Kasinaer. (41) Desires Re- Wonted, be leer ih Small 
SPONSIBLE mat yi at ery or abroad 5 IP in 
years’ tical experience in n ness 2 ~o RR; Qut- 
of railways, waterworks, and electrical tram aa &e., at hor Eight Addo, neer Office, orfolk-street, 
and in foreign countries. Fluent Spanish. — pias P74l, 594 © 
Engineer Office, 33, Norfolk-street, Strand, W.C. P74 





tiv il Engineermg.—Young Man 
23), 1.C.S. Student, SEEKS ENGAGEMENT as Junior 
pe TANT or in some other capacity —_ energetic, five 


years" Fang experiance; htsman ; ineligible. 
a Add ress, Pras. Ene ee Strand, 
P7833 B 


Dischar ged_Mech, Staff- ~Sergt. 


ITION. Shop —-. 3 


Es ea 
lectrical Engineer i 
E in ete og = — Aneligi bl) 


pees in] hting, tram 8, Diesel engines, Commencil 
aree, P7986, Engin Engineer Ofiee 3 Nontolk street 





engineering 


Ss, b. orfoliostrect, 





Strand W.c. 
Engineer Desires En 
} 


ly trained, over military age ; Bw 


engine buildi cial motor e 
<a material, Yack taal opto me Jig dag 


at — ig wags 
Strand, W.C. 

n ineer, First-class B.O.T. Cor. 
and beter al also pm poy chief _< DESIRES BERTH st 
Home or Abroad. Experienced with all "pete: be dy 
ddress, P791, n Rnginese Oftiec, 5 ie Nor- 





ment, 
full ex pene of 
: bui Naing and 
on War work 
a ——t" 





Bsoellent references. —A 
folk-street. St rand, W.C 





Engineer (23), ,B. Eng., Desires 
EMPLOYMENT. to pape ws Jecligible 
wy 2 service.— Write, an and Nigh iagale, 





Epgi neer (42), Practical, a echni- 

AL, and wide commercial 2 years, 

DESIRES ‘APPOINT ENT a ae MENT MawaGur | UY 
ENGINEER, or would Firm. 

disci a and expe yroduss lass ref. and 


Se n= Adres, P74, meer Office, 
SB Norfolk-strest, Strand, Wie Engine os 


Pose -class -Man is Open for a 


pd ea as ASSISTANT 


Wide 
benno ww Rad and sal classes of shell work. Very 
bie ; successful in the control of men organisation. 


capa 
St pent ronment RE  lnege Bokine Todt Co.—-Address, 


W.C. P7793 » 
Iron Manufacturers 














Te and 
Rg mg berg IRON Bearman, be ‘Dusi- 





by the War and who since beén 
dong mt , Will ‘be glad to take up TEMPORARY 
LOY MER for the os of the War either in a 
pp ng 's or mani business, State te salary offe ~~ 
Address, 589, Engineer cor Office, 3B, Norfolk-street, — 
aE 
pwns Com mpleted fro1 from Rough | tam 
Sketches and Finish So Saki anion 
ughtsmen in spare time. All treated, 
pa pm terms moderate.—Apply, JM. Se Bredbeurs “ 
” P76 B 





Experienced in 
neat and quick, 
Taraaalin. 7 
raveller, in Touch for Sell. ms 
Steam Fittings, offers to REPRESENT a bd open 
manufacture we 3 Se. ce. Tron Valves and tron 
War Material. , P767, Engineer “Saees 3, 


Norfolk-street, Strand,’ Wa co 


ady Tracer, 
lane and engin: 
DESIRES POSITION ; salary 
Office, 33, Norfolk-street, Stran 











“4 NAMUNAL N 


|: 7 renee anes 
British School of Aeronautics. 


Al lanes and Airshi Construction, Design, and 
Dewaghteninaleh Dranghtsmansbip. ‘Complete Postal Courses. Fees reason- 


of ee ee AMILM.E, and 
aM LCE NNINGTONS, 254, Oxford-road, Manchester. 


[os C.E., Inst. Mech. E., B.Sc., 
on all Soren EXAMINATIONS. Mr G. P. 

CANDIDA ap, cliber cra al — P 

penpacrnoe wp g,the past ‘twelve Fear Westminster, 














e Firm of Kingineers in 


Al 





education as PREMIUM PUL curge to include Bets 

Works and Drawing offce — = 0, agineer Ofc, S 

E2 ineering Pu ~? — Firm 
500 hands, hare 


VACANCY, varied clanses of work 
moderate,—. 
3B, N street, Strand, W.C. z 


Lage Firm of Government Con- 
CTORS, species ° Pe eg iim PUPIL. 


work piers, &c., have an OPEN as a 0 Feeee 
amount of in bend bath France.—For 
iculars, é2t, Engineer Office, 33, ae 








TO MACHINE TOOL MAKERS 


ENGINEERING FIRM 


with offices and showrooms in the 
City of London, possessing excellent 
facilities for the handling of machine 
tools of British manufacture are 


OPEN FOR REPRESENTATION 
on behalf of progressive 
MAKERS OF LATHES, MILLING 
MACHINES, SHAPERS, SMALL 
TOOLS, .&c., 
who desire to extend business in Allied 
markets, particularly Russia and 
Italy. 
Address, 531, Engineer Office, 33, Norfolk- 


street, Strand, W.C. 
© 531 p 


Wanted, Horizontal Duplex 


PUMPS, cylinders 20in. and @2im., ram Qin. PR 15ir. 

7in. ram X 18in, stroke.—Address, 620, 

orfolk-street, Strand, W.C. 620 F 
o 00 d 


R, ap bo 
400 r 


stroke. One Diti 
Engineer Office, 33, 


Wanted, Jib Crane, 
eats Bh see 


ABE oa 
lete geri ae to WOR, Ss ‘G 
Motor. 





or Sale :— 

60 Tons of Bi Weldl 04 Fla 
ety: Ly SPECLALS 14 Bice § in., 4im., léin., 16in., ake ie 
bore ; i 

One Babcoc Wiis cw. TUBE BOILER, 2600 
sq. ft. heating surf grate area, 160 lb. wo 
tubes ; ie end and water drums, 


in. by 19ft. 6in. lo evaporation 11,000 Ib. per hour ; 
receive: : r 20in. art’ | ; brick k and wrought iron Treating, bore. i 
lift. tin. by lift. ae? 


One ditto, 52 sq. ft. grate area ; 1668 9a. ft. heating surface ; 
120 3in. tubes ; two steam and water 
drums, each Soin. y 18ft. lol ; worki pressure 160 Ib. ; 
steam reeeieee, 20in. py 5ft. 4in. long; brick and wrought iron 
a 19ft. by 8ft. 6in. by 10ft. high, with Hopkinson boiler 


ical FEE, pad oy - J BRATEA, 
26 brass 
ards AIR PU MP. is inion Watson 
barrel about 12in. diameter by 6in. stroke ; 





eva moration 9000 Ib. ; 


caaing about at 8ft. itby Se, wil wit’ 
One single barre 
O. 





Wan salad. eum ‘Lasomotive for Shunt- 


tindere, 38s Second: hand, must be in good condition ; 12in. 
—Offers to 


WORKS EN ar S oeein Mo Motor Co., Lif, “Birninghatn.” 
r 


Write for ¢ for ¢omplete catalogue. : 
GEO. COHEN, SONS and COMPANY, 


600, Commercial-road East, on. 
Telegrams : “Coborn, Step, London.” 20120 





anted, Power Press, Having 
order, awk ae? SP ees mare, fe ”” ‘were 
New 


Wank Second- hand or 


oe = STE ARS, Zin. to 44in. diam. 
DHAND RDS any ea om 
oa, Eas Befineer votes, 3, Norfolk-street, strand, We Cc. 619 


Wanted, shee Bake vee ‘oma 
mr os and BOIL B. goed» ¥% about 1401 
Romer’ Engineer 


Wanted Steam sere Set, 


without ation kilowatts, D. 
volta must_be in con ice, and Wake da 
Address, 576, Engineer Nork street, » irene, ©. Cc. 
¥ 
Wante anted, Vertical Steam Boilers 
good condition ieige | comnplate wah 


Ler agp aynshe 
‘or contractor's use. WORKS 
sen ging austin Motse Co., Sirndoaien. 481 Fr 


kelees Gear Shapin Machines 

Bm > ig nd)—SEVERAL Rk: canes *. 
PARTMENT. a > ane denen Co., Ltd, "Nortel 
Birmingham. 


ood Second-hand Rac 


Og 
HAMMER WANTED. to 30 owts — 
STRINGER Lt Ltd., Wincobank Works, Bhofteld 603 & 




















Fer Sale :— 


PARSONS STEAM TURBO SET, 8500 K.W., 


three-phase m: 
350 KW. ALTERNATOR, ‘three- 
B.T.H. 0. ring + 4 oe pos 
Barclay, stn. HP. P, + as oyl., 


200 RWG. GENERATING SET E ogee wr Bellis 
and Moercom, oye, 8in. and lin. 
Dynamo, 12! ound, 500,550 
Two. WESTINGHOU ISE MOTOR” Suiithar. 
ETS, 300 H.P. moves. S-phase, 40 cycles, 480-500 
role 5, Generates ny? Lou , D.C., compound wound. 


HORIZONTAL, "CROSS. COMPOUND COREE 


iors Me wis bg Bag my 
2-Ton I LOCO. STEAM CRANE, a Johnsons, 


age. boiler instred 80 1b. pressure. 
SADDLE E TANK K LOCO., 12in. "oyia., 4 wheels 


coupled, 120 lb. steam pressure. 
LOCO... Ofin. —_— = l4in. has 6 wheels coupled, 


R. H. LONGBOTHAM & CO., Ltd., 


& at ea pao HOUSE, Ly EWCASTLE-ON-TYNE. 


Se: New 
Tel Ada ed Wakefield. - Dive 





Jib Crane, 15 or 20-Ton, Hand- 


OPERATED, table f standard 
gree —Send 3 rei Wok ENGINE ‘ustin M 


i Aust Motor 
Rawr fe: Immediate aa 


gow a = waa Second-hand BYDSATLIC ACCUMU- 


Pa a 
lowest. terms 


x. bile the Seer xl shat where 
Satie iss eeu bce 
ieee 








10/15 Ton Electric 


40ft. span.—Messrs. A. DODMAN 





and CO., Ltd., ing’: ng an §16 F 
Small 1 ‘Tug-boat Wa Wanted, About 
must be in 


fal aus and cheap. iy = aUME ME ARES Torksey, 


BOILERS AND TANKS. 


Three 30ft. x 6ft. EGG END TAN 
Four 3f. x 7ft. LANCASHIRE BOILERS. t — £120 


One 25ft. X 7ft. 4in. BOILER TANK ; OD wp. £120. 
One 3 fi. x 6ft. %4in. BOILER TANK. £110. 
One 14ft. 6in. x Flat End TAN 

One I7ft. x 4ft. 6in. EGG END BOLLER, tanked. £30. 
One 15ft. x Sft. TANK BOILER. £35. 612 « 


JOHN F. WAKE, DARLINGTON. 








Boilers, |. Lancashire, 30ft. by 
8ft. 6in. and 8ft. dia. for 120 Ib. and 100 Ib., 30ft. 
?ft. Gin. dia. for 100 Ib. and 120 ib. ; ; cheap 


immediate delive: 
tor Ey ia~RaTO LIFFE and SONS, Ha 


CRANES (STEAM AND 
ELECTRIC) AND NAVVIES. 


NAVVIES. 
Two 18 Top) Wilson Crane Type NAVVIES, steel carriages 


and pressure. 
xd frames, 101. rowan Type NAVVY, 100.1, w.p. Modern 
“Fro 10-Ton Wilsoh Crane Type NAVVIES, 1001b. w.p. 


7-Ton Whittaker Crane Type NAVVY, 100 Ib w.p. £650. 


STEAM CRANES. 
10-Ton Wilson LOCO. CRANE, 30ft. steel jib, 1001b. w.p.; 


it motions. 

3Ton Smith LOCO. CRANE, 1001b. w.p.; 

ta LOCO. CRANE: Jomop ys by. 2 

‘0B and e 

eae ae WHARF CHAN Wilson, derrick- 
wre Soh STEAM DERRICK CRANES, long jibs, low 

PTon STEAM D good condition. 

15-Ton STEAM DE RE tx CRA ves in good condition. 
ELECTRIC LOCO. & OVERHEAD CRANES. 
ab. | mies LOCO. CRANE, Smith, steel lattice 
< Ton ELECTRIC LOCO. CRANE, Grafton, steel lattice 

Ton Portable GANTRY ORANE, to lift 3 tons, 46ft. radius ; 
prog clocteneliy. 
Fs on ELECTRIC VERHEAD CRANE, three motors, 

apa. ELECTRIC OVERHEAD CRANE, four motors, 
40ft. 2450. 6ll ¢ 


JOHN F. WAKE, DARLINGTON. 
Fectrie Plant for Sale :-— 


b= R$ Belliss-Morcom GENERATING SETS, 40 amps., 
volts 
One Beltiss-Moreom Balancer GENERATING SET, 100 K.W., 
One 150 H.P. GENERATING SET, by Hall, of Oldham, 


K.W. LIGHTING SET, 220 
OER ere ae ee dyno driving 
or 3 

RIDDEL and CO., 4, St. Glasgow. 6256 


ELECTRIC PLANT. 


Whitworth) 0 ss D.C., pee rp.m., ORERRAIOE | 
l} sanamseeies, 


Ged esndtane dea nes ons Notinaso 





all motions. 


i=" 








Ee ob . GENE. ae ‘yomerdane 
“One S SENERATO ai ole DS 

275 H. P. Siemens 440-600-velts- D-O. £425. 

130 H.P. E.C.C. MOTOR, volts D.C. £200. 609 c 


JOHN F. WAKE, DARLINGTON. 


Fors Sale, a 30 K.W. Generating 
Belliss Baye direct one led to a Crompton 1 

volt Dynaino.-WILLIAMS and SONS, 37, Queen etoria- 

street, London. 


For Sale, Blowers—7in., din., a 








Steam Bo Boilers, Al All _lypes and 


1 “ye -tubes ; 
RS Heate: he 
sae at ane ee ORANK O0., 110. “Grantee 


50) + K,W. Willans-Parsons 


FRRO OA. er, 440 volts. 250 fp. 
mn 





GAS NGINE, b: 5 Every descrip. 
tion lant in stock at our works, and for immediate delivery, 
—HARRY H. GARDAM and CO., Limited, Staines, 343°; 


The ays STEEL TUBE CO., Ld. » Birmingham 
Telegrams: ‘ Weldless, bo ag oe 


abe Boller asonetive 


cain 


CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKs, 
DARNALL, wean SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLEs, 
BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASCOW RAILWAY 
ENCINEERING COMPANY, ‘™°. 


GOVAN, GLASGOW. 
Loadon Office :—12, VICTORIA STREET, S.w, 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLEs, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES, 42 








‘ea BES or W 
Being ee Shafting 


wi 4147 
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RAILWAY & TRAMWAY SPRINGS 


to British, Colonial, India-office Specifications, &c. 


Wm. GRIFFITH & SONS, Ltd., 
Sheffield. 
Napier Steel and Spring Works, Savile Street, East. 


Nos. 38 and 15, visors Street, Westminster, S.W. 


ar ey Address—Griffit a Sheffield. 
National Telephone No. 4680 (5 lines). 


ESTABLISHED 186). 


503 





| HARRISON & CAMM, Ld. 


Chief Works and Offices: ROTHERHAM 








. ee with ri pins teste, £ fat. hae es° Manufacturers of 
ua a an 
Eid. Bagineers, Nallswarth, Glos. oe | WHEELS & AXLES 
or Sale, go ge Pair With Cast or Hydraulic Forged Naves. 
HORIZ INTAL, h E led in tand 
eS Paxman engines, suiiab ig ao tone af 24 hour Wages Trew wet eet oti Baur pens 
° w ‘ 
or Séle; Engines: “Vertical, | et eee a ae 
Pair 150 H.P., oo 10in. see, l4in. stroke, both us HURST, NELSON & co. LTD. 
Marshall. Also 25 H.P. ENGINE and’ BOILER on Wheels, 
20 H.P. BOILER on Wheels suitable 120 Ib. pressure.— Builders te RAILWAY CARRIAG 
G. ELLIOTT and CO., Ltd., 188, Long-lane, S.E. 005 u ELEOTRIC CA bow THAMWA hee dome of HALLWAY 
Fer, Sale, One Bellis Enngine, | tere Woe snes Raegs Pease, Fonsi, Sum 
Yojin. % 1D. eyinders, with 70 K.W. single phase, 80 and Chief Works: MOTHERWELL. 
ao London Offices : 14, Leadenhall EC. 
cya, Bio ai, alternator SRAMAR SORNEON, Pye "See tit 4 Adee thie ; 7. neil? 





rs Sale:—One Clayton and 


ae 10 H.P. PORTABLE STEAM ENGINE. 
ABLE CONCRETE MIXER, output per hour 
oto to Se oubie 


One STATIONARY CONCRETE MIXER, drum capacity 
—_ ie yard, complete with Boiler, Engine, and holding down 


8. 
One 18 B.H.P. Stockport GAS ENGLNE, complete with all 

acce-@ories nc 
ACNAY, Lioy@'sBank Chambers, a 





Appl oe 

te 

Fo Sale, One Mond Gas- 
PRODUCING PLANT for —_ 1000 B.HLP.; also 


CLEANSING PLANT for dealt uired for Gas 
Engines, com me — Water-conling Ey ‘na ————— 














driven Coal on, Penny: 
AYRSHIRE DOCK Y D CoO. Limited, I oC” 6 
Fez Sale, One Set Second-hand | ster 
PLATE BENDING ROL of 6in. long ; steel rolls 
RIDDEL and CO., 40, St. a Glasgow. 
For Sale, One. 5-Ton Loco. 
STEAM CRANE, by Booth. 
r One }Ton sar ny by Wilson. 
* RipD Land Co. 40, St. Enoch-square, Glasgow. 565.0 
eet Sale or Hire :—.- 
ace wai 
working 80 to 180 lbs. 10STEAM WINCH 
— id Tin. lers by 10in. stroke. 
ate an HEATER, AIR GOMP 
Vv. 3 THREE - TH 
si wc RKSHAFTS. 
RING TOOLS and q FES. Ft ING [NG TACI 
, Borough, London, 8. E- - ~MVe 
various sizes, as used by the Thames Ironworks. Chea 
te cles clear. F gnarty about 2 tons —-PUGSLEY and 0O., » Bath i 
Fe. Sale, Two Sets Horizontal 


Sin. diameter. with swing end ; 
568 
One 3-Ton Ditto, by Smith. 
bate | 100. TYPE sot Portable and Semi- 
= 
nd 
and N PU 8, Oe ERTIOA A Pbaaaty 
ING ENGINES with DEEP 
BO. 
Fe. Sale, Steel Lathe Tools, 
HYDRAULIC PUMPS, Three-throw, 30 cwt. per 





re parts. eau; new. 
Apply, OS. OXLEY, Ltd., Shiloh Works, Sheffield. 
grams, “*  Tronical Sheffield.” “Phone 4186 (3 lines). 622 @ 


or Sale, Very Superior High- 


CLASS HORIZONT. 
ame COMPRESSOR, capacity 800 cubic feet, 100 lb. pressure 


One Ingersoll Ditto, capa 520 cubie feet. 
R ra St. Enoch-eq Glasgow. 566¢ 


IDDEL and UO., 
| FerSale, Very Supriort00 KW, 


300 vols, 
RIDDED and CO., 40, St. Enoch-square, Glasgow. 5576 


Fe Sale, Worthington Triple- 
EXPANSION re by np AEWObE S ae 


chy 3. Queen- 
or rials, 1z0 K.W. Generator, 


D.C. 100/120, rena: ;360r. 7 m., pom th —WILLIAMS 
and SONS, 37, Queen V: reet, London 533 « 














LOCOMOTIVES IN STOCK. 


KERR, STUART & co., LTD., 
or in an advanced state of progress at 
Works, Stoke-on-Trent, a large number es 


map tg tyr Mor 


with cylinders from 6in. py to Ma usive) for all 
gouges trom lin. to af. Ain —A to UART 
and CO., Ltd., 6, Sh iront Bt. Place, C woes 





P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 


WAY W. ag ana CARRIAG 
ior ea Dae a rains 


3 oe 


¢ TBRIDO ES, and 
CONTRACTORS for RAILWAY PLANT and STORES of 
every 
Chief Offices—129, Trongate, Glasgow. 


Registered Offices—1084, Cannon-strest, London, EC, 
G. R. TURNER, L? 
“Wanufactarers of all desoriptions' of 
IRON AND WOOD FRAME WAGONS 


For Home, as F n Railways. 
PERMANENT W AY ¥ MATEmLALs, ke. 


Colliery Screening and Conveying ts, aa Tipping 
Structural Castings escriptions. 
Chit Works & Office: lk LANGLEY WEL, wr FC OTTINGHAM 





Westminster. 
See Iifestented Advt. first louse in ench month on page & 








Civil Engineers, Marine Engineers, 
Electrical Eagtatere, Mack Mechanical Engineers 


If aed pwr 3 of ot natn a ety of your Profession, 


to us for our Synopsis 
ie (State Trade.) 


THE BENNETT COLLEGE (£.R. Dept.), SHEFFIELD. 











FOR SALE. 


“TWO 40-ton CRANES 


| Gapect Titen). By Srornerr & Prrt, Ltd., 
MY Na tons at 50ft. radius and 14 Pe . 
radius. Gauge, 24ft. Wheel Base, 24ft. 
Brocted and in Excellent Condition.—Apply, 5. 
PEARSON & SON, Ltd., of 10, Victoria-street, 
Westminster, 8. W. 886 @ 








Sturtevant Engineering Co., Ltd., 
147, Queen Victoria Street, London. 





n 
Engineers in Westminster, wi leat offices and con 
wee, = dy ay ». a NT Midland ‘and 
orthern Firms in ndon.—Address, , Engineer ice, 
33, Norfolk-street, Strand, W.C. D 





rance.— Well Introduced 
AGENTS, established in Paris, SEEK AGENCIES of 
leading British ‘Forgi ngs, Stee} Works and Re!ling Mills. 
credentials and references.—M. de la CROIX and A. MORI- 
SOT, 58, Faubourg Poissonniére, Paris. P7744 D 


Old-established Firm of For, Hire, | 





for Contractor's Deep Wells, 


ie ie 2 ae WPolophone No. O46 op. 
Fer Immediate Sale, a ‘ "Tangyes" 


se iia i howe g latest t lampless 


outside guaranteed in 
ow he condition a out, a with fa, pipes, 
Ulscresares a "5, ton ond, Blabopeton, 
Bristol. p aetit 


e 











250 ger OF GOOD RELAYABLE 
TEEL FLANGE, 
uancity of BE reams marmite 


B. M. RENTON AND CO., 
Market-place-buildings, High-street, Sheffisid. Spl 300 











JOHN TULLIS & SON, Ld. 
Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


See Apvt. Last anp Next Week’s Issvr. 
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THE WHIRLING SPEED OF SHAFTS. 
By W. M. WALLACE, Wh. 8e., A.R.C.Se., Assoc. M. Inst. C.E, 
No. TIL.* 
SHAFTS WITH CONSTRAINED ENDS. 


WHETHER a shaft may be regarded as more or less | 
fixed at the ends depends upon the slope at the ends | 


and the length and radial clearance of the bearings. 
Fig. 8 illustrates a case of free ends. For clearness 


only the bent axis of the shaft is shown, y being the | 


deflection at any point E and £ the radial clearance. 
Whipping round, the shaft rubs against the inner 





Figs. 8 and 9 


edges AB of the bearing, the extreme ends not 
touching, or being very lightly in contact with the 
outer bearing edges CD. It is plain that the strain 
energy in the shaft in an extreme position is measured 
by = Wy, but the radius of the whirl being y + 8, 
the kinetic energy in mid-position is proportional to 
x W(y-+ 8). In Fig. 9 is illustrated the case of 
partially fixed or constrained ends—the ends cannot 
be regarded as rigidly fixed, since a certain diametral 


as calculated by the use of Table III. comes out 
considerably greater than the value of | ~ ¢, then 
the shaft must be regarded as hinged at the extreme 
ends C D—Fig. 1l—and the upward forces R, R, 
| acting at the points A B found which will reduce the 
deflection of the shaft at these points to the amount 
of the diametral clearance ¢t. For this purpose a 
table similar to Table I., but which gives the positions 
of points at which deflection is required more numerous 
at the two ends—see Table IV. In Table IV. the 
positions of these points are given for every one- 
hundredth part of the shaft length along one-tenth 





nae te 


phe =. 














Figs. 10 and 11 


of the length at each end ; that is, from 0 to division 
point 2, and from 18 to 20. The force R, must be 
calculated which will reduce the deflection a, at A 
—under simple supporting at C and D—to the 
diametral clearance t, also the force R, at B, which 
will reduce a, to ¢2. The resultant deflection y! at 
any point of loading EK may now be calculated by 
subtracting the upward deflection due to the forces 
R, R, from y. The strain energy stored is measured, 
of course, by = W y'. 


TABLE III.—nd Slopes. 


2 | 9 |16-5| 25 32 | 99 | 45-5/ 52} 56/60 | 62. 




















5| 63-5 64] 63 59-5 54 | 48 | 40 | 28-5115 20 
0 | 15 /28-5/ 40 | 48 | 54 | 59-5) 63! 64 | 63-5 | 62-5 | 60 56| 52 ( 45-5| 39 | 32 | 25 116-5) 9 | 0 
cee 3 4 5 6}/7/8]| 9 10 | 11 | 12] 18 | 4 | 16 | 16 |W las | 19 


| 
| 


Position of Load on Shatt. 


clearance or tolerance is allowed in turning such a 
shaft, and, as will be seen later, this is quite sufficient 
greatly to modify the radius and speed of whirl. 
This shaft may be regarded as a beam hinged at the 
ends C D and supported by two intermediate props 
AB at the same level, a distance 28 (twice the 
radial clearance) below CD. As b:fore the strain 
energy is measured by = W y, but the radius of whirl 
is now y — 8, and the kinetic energy is, therefore, 
proportional to > W (y — 8)*%. In most cases it 
will be found on examination that"a considerable 


TABLE IV. 
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The case of a shaft of variable section with free 
ends may be solved approximately by first deter- 
mining the values of y—Fig. 8—for the uniform 
shaft by the use of Table I. and multiplying these 
values by the deflection constant—which depends 
upon the shape of the shaft and the accuracy and 
limitations of which have already been fully discussed. 
Then proceed with the calculation, taking into account 
the radial clearance 8 as indicated above. To the 
shaft of variable section the remarks apply regarding 
the possibility of a considerable radius of whirl—on 





-End Deflections. 
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radius of whirl is possible even on the assumption 
that the ends are “‘ free.” We here insert Table III., 
which is really an extract from Table II., giving 
simply the end slopes without regard to sign. If 
¢ is the maximum diametral clearance or tolerance 
—Fig. 10—and / the length of the bearing, then the 
maximum slope permissible when whirling as a free- 
ended shaft is / + t, and this may be readily calculated 
from the above table. It must be noted that this 
corresponds to a radius of whirl equal to the static 
deflection under the given load system. If the slope 
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the assumption of “ free” ends for a shaft with con- 
strained ends. In ninety-nine cases out of a hundred 
the whirl will commence and be quite appreciable in 
this manner, and the longer calculation for con- 
strained ends will in most cases be found unnecessary 
in practice. It must be remembered that the usual 
method of building a bearing makes it less rigid in a 
vertical than in a horizontal plane through the 
shaft axis, so that the allowed radial clearance 8 
in a vertical plane should be fairly liberal. The 
writer has no hesitation in saying that in consequence 
of this fact the shafts of many motors will vibrate 
in a vertical plane with greater amplitude and at a 








lower speed than that at which horizontal disturb- 
ances occur. 

If there is reason to think that the gyroscopic effect 
of the masses is worth estimating, then in any case 
in which Table I. is used for obtaining the values of 
y Table;II.{4may be used for determining 9. For 
example, in the case of the free end shaft with clear- 
ance the latter quantity does not affect the] angle 
of vibration. This angle depends upon the values 
of y. Similarly, with constrained ends the angle is 
the resultant due to the downward-acting loads 
and the upward reactions R, R,, and is obtained from 
Table II. in the usual manner. 

A few simple examples at this juncture seem 
necessary not only to make more clear the mode 
of calculation, but to give some idea of the im- 
portance of clearance. We will take the case 
of the 3in. shaft—Fig. 12—4ft. long and loaded 
with a mass weighing 350 lb. at a distance of 18in. 
from the inner edge of a bearing, the bearings being 
4in. long. We will first neglect clearance. The 
load stands on the eighteenth point of division 
between the inner bearing edges, and on referring to 
Table I. we find the figure for the deflection here to 
be 204. Let E = 28 x 10, then L*’ + EI = 
0.0005746 and y = 350 x 204 x 0.0005746 = 10,000 
= 0.004102; Wy = 350 x 0.004102 = 1.436; 
W y? = 0.005889. 

30 A 384 & 1.436 _ 9999 r.p.m. 
7 0.005889 

Next, to take account of clearance, for a shaft 
3in. diameter the tolerance may be 0.00150 for good 
average machine work and as high as 0.00225 for 
running fits of engines and motors. Taking the 
higher value the radial clearance is 0.001125 = 3 ; 
y + B = 0.004102 + 0.001225 = 0.005327, 
W (y + 8)? = 0.009933. 
30/384 x 1.436 _ 45 

© 0.009933 se 
a lowering of the whirling speed of 23 per cent. 
Again, referring to Table ITT., the slope at the nearest 
bearing is :— 

350 x 63.5 X 0.00001436 ~— 1000 = 0.000322 
(L? ~ EI = 0.00001436). 
The mean radial clearance required for a hearing 
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Figs. 12 and 13 


4in. long is, therefore, 0.000322 x 4 + 2 = 
0.000644in., or about half of what it is actually. 
The diameter of whirl is 0.0106in., carrying with it 
a total centrifugal force of about 270 1b., so that. 
obviously from this speed upwards the whirl would 
gradually grow to important dimensions. It would 
grow until the period of turning disagreed with the 
vibration period. 

Taking next the case illustrated in Fig. 13, the 
same shaft loaded with 1400 Ib. at the same point, 
but with a diametral tolerance of 0.00150. The 
hinges are now at the points C D, which makes the 
load stand at division point 18.34 instead of 18. This, 
however, does not cause much variation in the deflec- 
tion figures. The mean radial clearance required for 
free ends is 0.002576, but the actual radial clearance 
posited is 0.00075, so that obviously this must be 
dealt with as a problem in constrained ends. Let 
R, R, be the reactions at A and B respectively—see 
Fig. 11—necessary to reduce the deflections there to 
0.0015 x 10,000 + 0.0009930 = 1510 (0.000993 = 
L? ~ E I, when L = 48in.), then, referring. to 
Table IV. we have :— 

1440 x 120 — R, x 46.7 — R, X 31.6 = 1510, 
1400 x 115 — R, x 31.6 — R, x 46.7 = 1510, 
from which R, = 2140 lb., R, = 1677 Ib.; the actual 
value of y. The deflection under the load is then :— 
(1400 x 205 — 2140 x 46.7 — 1677 x 31.6) 
0.000993 = 0.01332in.; Wy = 1400 x 0.01332 = 
18.648 inch-pounds; y — 8 = 0.01332 — 0.00075 

= 0.01257; W (y — 8)? = 0.2212. 
= = 384 x 18. 648 = 1719 r.p.m. 
7 0.2212 

The diameter of whirl on this speed is 0.025in., 
with a centrifugal force of 15301lb. With free ends 
and. no radial clearance—that is, ring support—the 
whirling speed would be 2922 + 2 = 1461 r.p.m. 
One peculiarity when dealing with a horizontal free- 
ended shaft. having clearance is worth noting. The 
theory given above is more strictly correct for a 
vertical shaft, particularly in the early stages of 
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whirling. It will be noticed that the calculated 
centrifugal force at the lower speed of 2250 revolutions 
per minute is only 270 Ib., whereas a force of 350 Ib. 
is necessary—neglecting the weight of the shaft as 
before—to lift the shaft ends and so make a proper 
whirl. For horizontal motion this difficulty does not 
arise, so that a disturbance would commence at this 
speed and quickly develop into a whirl as the speed 
was increased. With constrained ends the assump- 
tions regarding the end fixings leave no difficulty in 
conceiving a whirl at the speed estimated. One of 
the most important points brought out by this investi- 
gation and worth emphasising is the effect of radial 
clearance with both the free and constrained high- 
speed shaft. With long or moderate-speed shafts 
there is a fairly definite whirling speed at no great 
distance from which on either side the disturbance 
is practically negligible. With high-speed stiff shafts, 
on the other hand, the whirl extends through a range 
of speeds which might in many cases include the 
speed of normal working. In the first case, the 
instability at or near the whirling speed is large ; in 
the second there is no great instability at any speed, 
as the stiffness of the shaft increases with the radius 
of whirl. Consequently, salvation lies in good 
balancing rather than in endeavouring to estimate an 
exact whirling speed. It is important, of course, to 
know at about what speed disturbances may occur, 
but it is more important to know that little disturb- 
ance will occur at any speed if proper attention is 
given to this question of balancing. The ordinary 
statical method of balancing is not good enough in 
most cases. An effective method, as already stated, 
is to mount the fully loaded shaft on simple ring- 
contact bearings—having some radial clearance if it 
is desirable to have the whirling speed fairly low- 
and marking the out-of-balance direction when 
running at a whirling speed. If the greatest radius 
of whirl is reduced to a minimum when mounted in 
this manner there will be little disturbance in any 
ordinary bearings. 
SUMMARY. 

The writer’s investigations have led him to the 
followihg conclusions :— 

(1) There is no serious critical speed below the 
ordinary whirling speed. 

(2) The whirling speed may be much reduced by 
large radial clearance at the bearings of a short, stiff 
shaft. 

(3) For ordinary cases with two or more bearings 
the whirling speed may be correctly calculated by 
formula (1). (See article on ‘Critical Speeds of 
Shafts.”’) 

(4) For a shaft of uniform section the values of y 
for any system of loading can be quickly obtained 
by using Table I. 

(5) For a shaft of variable section and loaded as 
is usual for machine shafts the whirling speed may 
be obtained from that for a similarly loaded uniform 
shaft by multiplying by the quantity given in equa- 
tions (f, (2) or (3), as the case may be. 

(6) The gyroscopic terms are usually unimportant, 
but may be estimated for a uniform shaft by using 
Table II. 

(7) With a shaft of variable section loaded chiefly 
at the ends the graphical construction is necessary 
to determme 6 and y. The movable polar diagram 
method is the quickest and most accurate. 

(8) With short stiff shafts whirling is possible over 
a considerable range of speeds, the amplitude of whirl 
increasing with the speed ; there is, however, on no 
speed such instability as occurs with a flexible long 

‘shaft. The speed at which a short stiff shaft com 
mences to whirl is lowered by radial clearance at the 
bearings, and may be estimated by including this 
clearance 8 in the kinetic energy term. When care- 
fully balanced there is little to fear from whirling at 
any speed. 








THE ART OF COATING PAPER. 
No, Iil.* 


THE, paper as coated in the manner we have des- 
cribed has a dull, rough, somewhat unfinished surface. 
'ts appearance is converted to that familiar to the 
veader by passing the web through a calender. So 
far as we know the design of calenders for finishing 
coated art paper need be in nowise different from 
that of those intended for dealing with ordinary 
uncoated paper, such, for example, as those we 
described in our issue of December 24th last. Certain 
of the calender rolls may be steam heated, but this 
is optional, just as it is with ordinary paper. The 
temperature of the heating steam—if steam heating 
is adopted—is, however, usually a little less for coated 
than for uncoated paper. Such heating does not 
affect the adhesive material in the coating to any 
appreciable extent. The passage through the rolls 
is too.rapid to result in the melting of the gelatine 
or other adhesive, as showing which it may be re- 
marked that the web can be re-reeled without causing 
trouble immediately after it has left the last calender 
roll. -It is to be noted that ordinary paper is best 
calendered when slightly damp, and that for this 
reason dampening machines of special design are 
frequently to be found in the calender-room. Such 
a method of working is not practicable with coated 
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art paper, for if this is not thoroughly dry when 
passed through the calender some of the coating 
will inevitably adhere to the rolls. It may be 
doubted whether dampening, were it practicable, 
would achieve any good result, for it is obvious that 
the calendering of a coated art paper is mechanically 
quite a different process from the ecalendering of 
ordinary paper. Thus the effect is on the coating 
itself rather than on the fibrous backing, the result 
being that the clay of the coating is compressed well 
in among the fibres. 

As we have already dealt with calenders for ordinary 
paper at some length, we need here say little about 
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calenders for coated art paper. We may, however, 
briefly refer to one design, not already mentioned, 
which has found frequent application on both classes 
of paper. This design, by Mather and Platt, Limited, 
is illustrated in end view in Fig. 8. This is a seven- 
roll calender having four chilled iron rolls and three 
of ‘‘ woollen paper,” arranged alternately. The two 
intermediate iron rolls are steam-heated. Woollen 
paper, it may be remarked, is a special paper free 
from every trace of metallic or other foreign matter. 
In the process of making these woollen paper rolls, the 
cylindrical surface is accurately finished by grinding. 
‘The calender illustrated is driven by belt through 
the lowest roll, but it may of course be driven through 


top to the sixth roll, so that on the thrust rod being 


}.paised, as may be done by a chain and worm wheel 


arrangement, the rolls will be separated by uniform 
amounts. The manner in which the journal bearings 
for the five intermediate rolls &re supported and tied 
back to the standard should be noticed. The object 
is to secure the result that each two contacting 
rolls bear together along their whole length without 
the binding of the roll journals in their bearings. 

The coated side of the paper makes contact only 
with the surface of the iron rolls, by the pressure of 
the smooth hard surface of which the calendering 
effect is obtained. It will readily be seen that for 
this to be so the coated side must be the underside 
of the paper as it leaves the reel-off. It is also the 
underside of the web passing on to the reel-up. 
At times paper coated on both sides is required. 
Such paper could be calendered on a machine of the 
type illustrated by passing it twice through the rolls, 
the entering reel being turned upside down on the 
second occasion. Alternatively, « calender can be 
used the arrangement of the rolls of which is such 
that two paper or two iron rolls are placed together 
at one point, so that at this point the calendering 
is changed from one side of the paper to the other, 
thus permitting the operation to be completed at 
one passage. 

After calendering, the paper is ready for the market. 
Its surface is smooth, but not necessarily glossy. 
For some purposes a distinct gloss is required on the 
surface of art paper, a greater gloss that is that can 
be obtained by means of the calender rolls. To 
secure this desired finish the coated surface is brushed 
and polished with finely divided French chalk.* 
The brushing machines used for this purpose were 
before the war obtained largely, if not exclusively, 
from Germany. There is now, however, no need for 
papermakers to go abroad for these machines, as 
they are being made to-day by at least two English 
firms, of which one is the Glossop Lronworks Company, 
Limited, of Surrey-street, Glossop. 

The first machine of this type made at these works 
is illustrated in Figs. 9 and 10. This machine is 
capable of taking in paper up to 40}in. wide and finish- 
ing its surface at one passage. The speed of the paper 
is 55ft. per minute, so that at its full width the machine 
has an output per hour of 2640 sheets, measuring 
20in, by 30in., or 5.3 reams of 500 sheets each. 
The machine as shown in Fig. 10 consists of an open 
cast iron frame carrying reel-off brackets at the right- 
hand end, reel-up brackets at the left, three roller- 
like brushes on top, and a chalk distributing box 
parallel with the brushes. The reel-off spindle is 
not driven by power, and is braked as usual. The 
reel-up spindle is driven by belt through a slipping 
friction clutch, which enables the linear speed of 
the paper to be kept constant as the reel grows in 
size. 

The paper leaving the reel-off passes in succession 
under each of the three brushes, being held up to 
the lower half circumference thereof by three groups 
of four small rollers. These rollers are carried in 
slidable bearings, so that they may be adjusted 
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Fig. 9—BRUSHING 


cut gearing from an electric motor or in any other 
manner. As usual, the weight of the rolls is supple- 
mented by a pair of weighted levers, which transmit 
their load on to the journals of the top roll, and which 
can be thrown out of action by means of a hand lever. 
Also, as usual, provision is made for separating the 
rolls, so that when stationary the iron rolls will not 
cause flats to develop on the paper rolls. For this 
purpose the thrust rod bearing on each top roll 
journal, through which the additional loading is 
transmitted, has suspended from it a pair of rods 
connected by six cross pieces, one below each roll 
end except the lowest. In the working position the 
distance between the roll end and the top of the 
adjacent cross bar increases progressively from the 


MACHINE—-GLOSSOP IRONWORKS 


| radially relatively. to the associated brush. This 


adjustment permits of wear on the bristles being 
compensated, and of the correct amount of pressure 
of the paper against the bristles being obtained to 
suit specific requirements. The roller ends on both 
sides in each group are embraced by a cam-slotted 
sector plate pivoted on the associated brush spindle. 
The radial adjustment, of the rollers is effected by 
a partial rotation of these sector plates through the 
intermediary of a hand wheel and‘worm shaft. ‘The 
two sector plates of each roller group are arranged 
to be adjusted simultaneously by connecting the hand 
wheel shaft through mitres and a cross shaft to a 


* French chalk is a varfety of steatite or soapstone, and is chemically 
hydrated silicate of magnesium. 
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corresponding worm shaft on the opposite side. 

The main driving shaft is situated near the floor 
level, directly beneath the centre brush. On the 
near end—Fig. 9—this shaft carries a small belt 
pulley from which power is taken to the friction 
clutch pulley of the reel-up device. On the far side 
the main shaft carries a fast and a loose pulley and 
a group of three fast and flanged pulleys. From the 
latter the brushes are driven by three separate belts. 
It will be noticed that the brushes revolve so that the 
bristles touching the paper move in the same direction 
as the paper. The peripheral speed of the bristle 
tips is, however, 28.3 times as great as the linear 
speed of the paper. ' 

In view of the weakness of some art papers it is 
not desirable that the paper should be pulled through 
this machine solely by means of the power-driven 
reel-up spindle, even although some assistance may 
be counted upon from the brushes. It is found 
necessary to drive all the twelve rollers holding the 
paper in contact with the brushes. For this purpose 
power is taken from a countershaft driven by gearing 
from the main shaft. Each end of the countershaft 
carries a sprocket wheel. From each of these wheels 
an endless chain is led round in turn:a similar sprocket 
wheel on the corresponding ends of all the twelve 
rollers. These two chains have to be kept taut, 
however the radial positions of the twelve rollers 
may be adjusted. This is achieved automatically 
by leading each chain over a small pulley journaled 
to the end of one arm of a weighted bell-crank lever. 
Between the brushes, on the top of the frame, there 
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some eight horse-power. The main driving belt 
can be shifted from the fast to the loose pulley at 
any one of three points. For this purpose a handle, 
to be pulled, is provided at the front side of the 
machine beneath the central brush, and a handle, 
to be turned, at each end close to the winding off 
and winding on reels. id 

A very similar paper brushing machine is also being 
made now by Mather and Platt, Limited. Although 
the designs are not identical, we need not deseribe 
the Manchester-made machine, for there is only one 
point in it which can be regarded as showing an 
essential difference. We notice that it is the practice 
of this firm to arrange the first and second roller 
brushes to be reciprocated instead of the second and 
third as in the Glossop machine. It is interesting 
to note that, like the Glossop Ironworks, Mather 


and Platt, Limited, did not make machines of ‘this | 


class before the outbreak of the war. 








THE BRITISH ASSOCIATION.* 
ADDRESS TO THE ENGINEERING SECTION BY GERALD 
STONEY, B.A.I, (Dub.), F.R.S., M. Inst. C.E., President of 
the Section. 
AT times such as these the mind naturally turns to 
problems to be considered both at the present time 


and after the war, and in considering such problems a | 


review of some of the errors committed in the past is 
most necessary. , Such a review enables_ methods 
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Fig. 10—MACHINE 


are for each chain two similar pulleys. These can 
be adjusted by hand and serve to take up any slack 
in the chain caused by its stretching. 

To ensure a uniformity of finish the second and 
third brushes are provided with a small range re- 
ciprocating motion parallel with their shafts. Power 
for this purpose is taken from the sprocket wheel 
countershaft through an excentric which is coupled 
to an arm on a shaft journaled vertically outside the 
framing. A cross arm fixed to the top of this shaft 
is engaged with the ends of the two brush spindles 
through the agency of a race in the well-known way. 

The chalk box is made of hard wood sides and ends, 
the bottom being a sheet of fine gauze. A tin shoot 
fixed beneath the gauze bottom leads the chalk 
down and forward on to the paper, the point of 
discharge being along the line of the paper as it 
passes over the first of the twelve guide rollers. 
On one end of this same roller’ a ratchet wheel is 
fixed. This actuates through an arm a shaft extend- 
ing across the front of the chalk box. This shaft 
is provided at the other end with a suitable spring, 
and at the mid-point carries a hammer which strikes 
the chalk box three times in each revolution of the 
guide roller, so assisting the chalk to pass through 
the gauze. A small power-driven reciprocating 
brush engages the chalk as soon as it leaves the lip 
of the tin shoot. 

The material in the brushes is pure wild boar 
bristle derived from Russian, Indian, and Chinese 
sources, and carefully blended to give the required 
stiffness. The driving of the whole machine absorbs 


| discouraged, generally finding himself up against the 
| blank stone wall of there being no appreciation of his 
| services, and yet chemical problems are continually 
| cropping up in engineering work. There is the ques- 
| tion of the supply of materials ; as a rule the manufac- 
| turer trusts to the name of the contractor and assumes 
| that he gets materials of the composition and purity 
|he ordered. Every now and then something goes 
| wrong, and the question arises, why ? Without a 
|chemist to analyse the material it is often most 
| difficult to say. Apart from this question of the 
| analysis of raw or partly manufactured materials 
| received, there is the chronic question as to the 
mixtures of the metals in both the metal and brass 
foundry, and large economies can be effected by 
| systematic analysis. 

| “ Another direction in which scientific labour is 
invaluable is in seeing that instruments are in proper 
order, and that tests are accurately carried out. 
Tests carried out with inaccurate instruments, and 
| without proper scientific precautions to see that they 
| are accurate and reliable are worse than useless, and 
|in fact most misleading and dangerous, as entirely 
/unreliable inferences may be drawn from them, and 
far-reaching troubles caused in the future. How 
many tests of steam engines are unreliable because 
there is no standardisation of the pressure and 
vacuum gauges and thermometers used, and in how 
many cases is even the reading of the barometer 
omitted ? An absolute pressure stated as so many 
inches of vacuum has no meaning unless the baro- 
meter reading is also given, or the inches of vacuum 
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which should be adopted both now and in the future 
to be considered. As this is an address to the Engi- 
neering Section of the British Association for the 
Advancement of Science, only such problems will be con- 
sidered as affect engineering and its allied industries. 

One thing which has handicapped our industries is 
the reluctance of firms to utilise highly educated 
labour or to adopt scientific methods. In looking 
round the industries of the district one is struck by 
the small number of men who have undergone a 
thorough scientific training at one of the Universities, 
or at one of the leading technical colleges, and who 
occupy @ prominent place in the firms in this district. 
The general complaint is that University and college 
men are too theoretical and not practical. It is the 
usual thing for a bad workman to blame his tools, and 
is it not because employers do not know how to make 
use of such labour that they utilise it to such a small 
and imperfect extent ? Things are very different in 
some other countries with which we have competed 
in the past, and with which there will be in all pro- 
bability still fiercer competition in the future. Three 
we find the fullest use made of highly educated scien- 
tific labour. 

How many engineering firms in this district have a 
skilled chemist on their staff, and what percentage of 
these pay hima decent salary ? And how many heads of 
firms have sufficient chemical knowledge to appreciate 
the work of and utilise the services of such a man, 
because unless there is appreciation of the work done 
by such a man his services are useless, and he hecoms 
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is stated as reduced to “‘ Bar 30." How many firms 
using steam have any arrangements for testing vacuum 
and pressure gauges, and yet there are no instruments 
more liable to error than these gauges ? When one 
tries to analyse the results of steam tests one is con- 
stantly up against the elementary question “ Were 
the gauges, &c., accurate ? What a misfortune it is 
that there were no means of testing their accuracy.” 
Under scientific supervision arrangements are made 
to avoid such troubles and get reliable results which 
can be depended on for future designs. 

What has been said about pressure gauges and the 
measurements of pressure applies, of course, to all 
other instruments and measurements. In most 
works, it may be said with sorrow, that the only 
moderately accurate measurements that can be made 
are those of dimensions and weight. It is only by 
accurate testing of existing plant that reliable deduc- 
tions can be drawn, enabling safe progress to be made 
in future designs. 

One of the great things which helped forward the 
steam turbine in the early days was accurate and full 
testing of each plant as soon as it was completed, and 
before it left the works. The late Mr. Willans was 
probably the first, or one of the first, to recognise the 
importance of accurate testing of steam plant, and 
the success his well-known engine had was largely 
due to this. From the earliest days of the steam tur- 
bine Sir Charles Parsons recognised the ne essity of 
such testing, and the test house has always been a 
prominent feature of Heaton Works. And then in 
the higher ranks of an engineering works it requires 











206 


THE ENGINEER 


Szpr. 8, 1916 





@ scientific mind to draw safe conclusions from tests 
carried out, and to see in what direction progress can 
be safely made. Such methods have enabled the 
steam turbine during the writer’s acquaintance with 
it, now extending over some twenty-eight years, to 
grow from 50 horse-power to some 45,000 or more in 
each unit, and the steam consumption to be reduced 
from 40 lb. per horse-power hour to about 7} lb. or 
less than one-fifth. And closely allied to such work 
in engineering works is the general question of scien- 
tific research, and here a trained scientific mind is of 
the utmost importance to see that reliable results are 
obtained, and to make true logical deductions from 
those results. Without suitable training a man is 
liable to be unable to grasp all the conditions of an 
experiment and to make deductions from the data 
obtained which are totally unjustified and often lead 
to most disastrous results in the future. 

Such research is generally carried out in four places 
—engineering works, private laboratories, engineering 
colleges, and national laboratories. The first has 
already been dealt with. Thesecond is of compara- 
tively small importance in practice. As regards the 
third a great deal of good work has been done in 
engineering colleges, often under great difficulties 
for want of plant and money, and it is greatly to the 
credit of our professors and others that they have 
succeeded in doing so much with the very inadequate 
appliances at their disposal, and handicapped for 
want of funds. How imadequate their income is 
can be understood when it is remembered that Leipzig 
University alone has an annual income from the 
German Government of £100,000, as against a total 
Government grant to all the Universities here of 
about £45,000, or less than half. 

Of national laboratories we have only one, the 
National Physical Laboratory at Teddington, and 
here again the support given to it is totally inade- 
quate. The total income from all sources last year 
was only £40,000, and of this £23,000 was charges 
for work done, such as testing meters and other 
instruments and such commercial work ; the Govern- 
ment grant is only £7000 a year, and besides this 
£7500 was received for experiments in connection 
with aeronautics, which is really war work. The 
balance was made up of subscriptions, grants from 
technical societies, and miscellaneous receipts. Com- 
pare this with the German equivalent, the Reichsan- 
stalt of Berlin, which has an income of £70,000 a year 
from the Government, or ten times that given to our 
National Physical Laboratory. The Bureau of Stan- 
dards, the similar institution in U.S.A., has a Govern- 
ment grant of £140,000, or twenty times ours. In 
the Civil Service Estimates there is an allowance of 
£40,000 for research, an increase of £15,000 over that 
allotted last year. The total estimates are over 
£20,000,000, so that less than one-fifth per cent. is 
allotted to research. 

It is difficult to realise what benefits might be 
gained by investigations which could be carried on by 
the National Physical Laboratory if only sufficient 
funds were available, and of what importance they 
might be to industry at large. One example may 
suffice. Some time ago the Reichsanstalt carried 
out a most complete set of tests on a certain class of 
machine, an investigation which must have cost 
several thousands of pounds sterling, apart from the 
time it occupied. The results of this investigation are 
available to German manufacturers of this machine, 
and just before the war preparations were being made 
to take advantage of this, and from figures stated a 
large extra economy was e ted. This, of course, 
would enable them, provided the cost of manufacture 
was not too high, to have an enormous advantage 
over such machines manufactured without this special 
knowledge. The Institution of Mechanical Engi- 
neers saw the importance of this problem, and 
appointed a Research Committee to deal with the 
question, but the first question met with is that of 
finance. Should this be the case in a wealthy country 
such as this that depends on its manufactures for its 
very existence ? And that such an investigation is 
required is obvious from the fact that the designs of 
no two independent manufacturers of this machine 
in this country agree among themselves. Of course, 
each clairns his is the best, but this cannot be so. 

Investigations in engineering shops do not meet 
such a case. The question of finance has to be care- 
fully watched, and as soon as results sufficiently good 
are obtained they are generally accepted, and in any 
case the problem is rarely thrashed out to the bottom, 
an almost universal defect in commercial research 
work. Without the help of the National Physical 
Laboratory the position of the aeroplane in this 
country would be very different from what it is, and 
what has been done for the aeroplane requires to be 
done in many other directions. 

But what firm here would do what has been done 
in the commercial synthesis of indigo, on which it is 
said that seventeen years’ work and over £1,000,000 
has been spent by one firm alone abroad. Here in 
chemical investigations and manufactures the Govern- 
ment refuse to even give the help of allowing cheap 
alcohol to be obtainable, and much of such work is 
impossible in this country on this account, as in muay 
cases methylated and denatured alcohol are not suit- 
able. Recently under pressure the restrictions have 
been somewhat relaxed by the Government, but many 
manufacturers have found that the privileges granted 
are so tied up in red tape that the concessions are 





practically useless. And it is not only on the scien- 
tific side that there is so much to be done in the way 
of putting our house in order ; there is much to be 
done in the way of putting the management and com- 
mercial sides of engineering and other allied works in 
a position to compete. 

The great growth of engineering works, and their 
being formed into limited liability companies, has not 
been without its drawbacks. In the old days an 
engineering works was comparatively small, and, as a 
rule, one man, generally a clever engineer, was at the 
head. After his death, and often before, the place 
was turned into a limited liability company, and 
gradually fell into the hands of a body of.men, many 
of them not technical, who had no further interest in 
the firm than to draw their salaries as directors and 
managers, and who had no financial stake in the 
concern beyond the £500 or £1000 in shares nec 
to qualify them as directors. The result is that the 
place gradually degenerates, initiative ceases, and it 
finally gets to a stage of not paying any dividends, 
and really being kept going, not for the sake of the 
shareholders, but of the directors and other officials. 
Such a firm as a rule does not put enough aside fo 
depreciation, and thus its machinery and buildings 
degenerate and become obsolete, which makes it still 
less able to compete with more modern firms. At the 
same time it is not able to afford the money necessary 
to carry on the experimental and research work 
which is a necessity for any progressive firm, and thus 
its manufacturers cease to progress with the times. 
As Sir Charles Parsons truly said, a man or firm in the 
face of financial difficulties cannot carry on research 
work, and, further, that the minimum spent on re- 
search work should be at least 1 per cent. of the turn- 
over, and that the amount it is advisable to spend is 
3 percent. Unless a firm makes good profits it cannot 
keep up to date, and will sooner or later go to the wall. 

But the workman says that he should have his 
share. What is his share under the present state of 
things ? The average capital expended in an engi- 
neering works per individual employed is about £200. 
An investigation the writer made some years ago gave 
this figure, and it was confirmed by an investigation 
of shipbuilding yards, which gave £185, and of 
the Census of Production, which gives a capital of 
£1,500,000,000 for 7,000,000 workers, or £214 per man. 
An investigation of the dividends paid shows them to 
be about 4 per cent. on the capital employed. Here 
it must be remembered that firms paying 10 to 15 per 
cent. on their ordinary capital have often a large pre- 
ference and debenture capital, on which a much lower 
rate of interest is paid, and also that often part of the 
ordinary capital was issued at a premium. Also 
account has to be taken of the large number of com- 
panies that do not pay any dividend on their ordinary 
stock, and often none on their preference. Little is 
as a rule heard of the finances of such companies ; it 
is the ones paying good dividends that public attention 
is drawn to. It thus means that the shareholders get 
about £8 per year per individual employed. 

On the other hand, the average wages for men and 
boys, skilled and unskilled, is about £70 per annum 
in normal times. This means that the worker gets 
between eight and nine times as much as the capitalist, 
and shows on what a very small margin the capitalist 
works. And without the capitalist, under our present 
system of individualism, there would be no factories 
erected and run, and therefore no work for the work- 
ing man, a thing it is well for him to remember, and 
also that without profits the capitalist will not invest 
in engineering and other works in this country, but 
will seek for a more profitable field for his capital else- 
where. Every £200 invested in this country in a 
factory means work and livelihood for one British 
working man. At the same time I am sorry to say 
the employer does not look after the welfare of his 
workmen as he might. In a small factory the head 
of the firm, as a rule, knows all the leading men among 
the workmen, many of them having been with him for 
years. As the place grows he loses touch with his 
men, and as an actual fact knows fewer of those under 
him when he has 1000 or more employees than he did 
when he had 400 or under. This state of things gets 
worse when the place is turned into a limited liability 
company, as nearly all large places are at present. 
The result is that a most deplorable state of things has 
come to pass. The workman says, “ Put not thy 
trust in employers ”’ ; the master says, “‘ Put not thy 
trust in workmen ’”’; and the official who is between 
the master and the workman says, “ Put not thy 
trust in either.” 

It is difficult to say what is to be done to remedy 
this state of things, but one cannot help feeling much 
might have been done in the past to have prevented 
such a regrettable state of affairs‘as there is at present. 
Much of this trouble might have been avoided if 
employers had shown more consideration for the 
welfare of their workmen. Of course, there are some 
notable exceptions, but they are few and far between. 
An example is the necessity of the Factory Acts to 
ensure proper light and air and other arrangements 
necessary for the health of the workmen. But much 
more should be done. Why is it that canteens are 
being rushed up all over the country, and why were 
there so few}before ? In many works to this day 
the provisions for getting food and drink warmed are 
most primitive and inefficient, and as to getting any- 
thing to eat, if one has to work overtime unexpectedly, 
it is in most works impossible. As a rule the only 





thing available was a drink at the public-house outside 
the gates, and even this is now closed at five o’clock. 
Why if a man works overtime should he also starve ? 
And how can efficient work be expected under such 
conditions ? Why also should there not be provision 
for drying clothes after walking to work on a wet 
morning, and each man be provided with a cupboard 
where he could keep a change of boots ?. Why are 
not sanitary arrangements decently private, and why 
are they not kept clean and wholesome ; they are 
often in a disgraceful state ? These are only a few 
samples of the directions in which much might be 
done. 

The adjustment of the wages to be paid to the work- 
man is a most difficult one. There are three principal 
ways of paying workmen : on time, on piece, and on 
bonus. On time is the only way of paying a man 
who is on various classes of work, where the fair time 
required for each job is not known, and in many cases 
the most highly skilled men are on such work, and 
as a result only make time wages. This results often 
in the highly skilled man making less money than the 
less skilled man who is on repetition work, and as a 
consequence is working on piece or bonus, and this 
is obviously unfair. For example, a man may have 
the setting up and adjusting of a number of machines 
on repetition work, and he often makes less money 
than the less skilled men under him who are on piece 
or bonus, although their nominal rate of wages is less 
than his. Again, highly skilled erectors who go out- 
side the works to erect machinery, often worth thou- 
sands of pounds, and set it to work are only paid on 
time, and often make less money than their fellows 
who are on piece inside the works. 

The adjusting of piece prices is a most difficult one. 
They should be adjusted so as to be fair both to master 
and man, but too often such fixing of prices is left to 
subordinate officials, who have in many cases their 
own axe to grind. There should in every works be a 
special department for such fixing of prices, and once 
a price is fixed it should not be altered without good 
reason. The practice of cutting prices by the masters 
in the past is, in the opinion of the writer, largely 
responsible for the present limitation of output by the 
men about which we hear so much. There is a rule 
that if a man makes more than time and half, or time 
and third, the price of the job is to be cut. If the 
price has been fairly fixed why should it be reduced 
because the man makes large wages due to his skill 
and industry ? The larger the output from his vice 
or lathe the better for the master, as he is getting a 
larger output from his plant with a certain capital 
expenditure, and thereby establishment charges are 
reduced. This is especially the case in machine work, 
as the hourly value of the machine employed often 
far exceeds the wages of the workman employed. 

A fair rating for machine tools is 4d. per hour per 
£100 value, and as the time rating of the man is 
generally about 9d., it is easily seen that if the average 
value of the machine tools exceed £225, machine 
charges exceed time wages, and the average value of 
machine tools is generally largely in excess of this 
figure, in fact often about double it. It is therefore 
obvious that it is much more important to get large 
output than to pay small wages. The result of this 
“‘ time and half ” rule is that a good man by working 
up to the limit of his capacity ‘‘ spoils the job ”’ for 
the next man who comes along, and may not be of the 
same calibre as the first man. It has therefore been 
found advisable and necessary by the workmen to 
limit the output of all men to a certain standard, and 
this results in the end by the pace being set by the 
slowest man on a particular job. A fair bonus system 
is perhaps the ideal way of paying men, but here, 
again, although the times for a job are supposed to be 
fixed and unalterable, in too many cases they have 
been altered by various devices, and as a result the 
system is looked on with suspicion by the workman. 

Gradually bit by bit the pernicious doctrine that 
the less work ‘done by a man the more employment 
there will be has grown up, he not seeing that the 
cheaper an article can be produced the larger will be 
the sale for it, and the better it will be able to compete 
with the products, not only of other producers in this 
country, but of those abroad. And also that very 
cheapness, combined with good quality, induces the 
sale for such articles to be large. Laziness is inherent 
in man, and on an average no man will work unless 
compelled to do so, and still less will work his best 
unless there is a great inducement. This is true not 
only of the working-man but of all other{classes. 
Therefore the policy of “ Ca’ Canny ’”’ has been only 
too readily adopted on the ground not only that it was 
pleasant for the man himself but also he believed that 
it tended to the welfare of his fellow-workmen.. The 
writer has very reluctantly come to the conclusion 
that the workman of to-day is not doing as much 
work as was done some thirty years ago when he was 
in the shops, and not only this, but that timekeeping 
is not as good. In this connection, however, it must 
be remembered that excessive overtime inevitably 
leads to bad timekeeping. Bad timekeeping causes 
much more loss than that due to the actual time lost, 
as not only does machinery and other plant lie idle, 
but the disorganisation caused in a works by lost time 
is most serious. 

With the growth in strength of the Trades Unions, 
which at first were for the legitimate object of seeing 
that the workman got fair play, and providing out- 
of-work and old-age benefits, &c., has grown up & 
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system of Trades Union officials who live by agitation, 
and whose job would be gone if there were no sup- 
posed grievances to agitate about. These men keep 
the labour world in a constant state of agitation, and 
make the employers’ and officials’ existence a burden 
to them by constant demands of all sorts, many ,of 
them utterly impracticable and unfair. When they 
cannot agitate against the employer they agitate 
against another Trades Union, and thus endless dis- 
putes spring up on the demarkation of work. Some 
of the worst strikes in the past have been due to 
disputes between two Trades Unions. Unless some- 
thing can be done to bring master and man together 
and make both work for the common good, English 
trade must inevitably go down, and the supremacy 
that England has in the engineering of the world will 
come to an end. 

Nothing ever was a truer statement than that 
recently made by Lord Joicey that this country, 
unless it produces as cheap or cheaper than other 
countries, cannot in the long run keep her trade, and 
this is true in spite of any tariff walls which may be 
set up. And if the present state of affairs is main- 
tained of unscientific management and _ obsolete 
machinery, combined with limitation of output and 
high wages, or, in other words, high cost of production, 
we must, sooner or later, go to the wall. What is 
really wanted is common honesty and common sense 
on both sides, for one side is as bad as the other at 
present. 

And now about the official, who is in all grades 
from the manager down to the foreman, and who 
comes between the master and the man. Unless he is 
treated fairly by the master, and unless he treats his 
men fairly, there is sure to be friction and loss of 
efficiency. He must also work with his fellow- 
officials, who move in lines more or less parallel to his, 
and here, to prevent jealousies, and to prevent the 
more unscrupulous among them taking unfair advan- 
tages, demarkation of each official’s duties and work 
is most important. This is a point often omitted to 
be taken sufficiently into account in the organisation 
of a works, and often causes most disastrous results. 
The duties of each man should be clearly defined by 
the master, and no interference with those of others 
tolerated. The master also should remember that 
the official has no Trades Union or similar organisation 
to protect him, and should act accordingly. Much 
more could be said about the relations of the official, 
both with his fellow-official who is on the same level 
as himself, with his master who is above him, and the 
workman who is under him, but time forbids. On all 
three sides much improvement could be effected. The 
fact remains, however, that for success it is essential 
that all from the apprentice to the head of the firm 
should work as one homogeneous whole. 

Apart from the considerations set out above, com- 
binations among the firms employed in any one trade 
are most essential for the well-being of that trade. 
It is by such combination that much of the progress 
made of late years by our competitors has been 
effected. Some of these combinations have been 
international, and at least two such in the engineering 
trade before the war were so. These now, of course, 
are, and it is expected will be after the war, confined to 
the allied and possibly to neutral countries, but such 
combinations, whether among all the engineering firms 
in one district, or among firms employed in one par- 
ticular trade, to be successful must be worked fairly 
to all members, and the larger firms must not override 
the smaller, as, it is regrettable to say, has been done 
in combinations of employers in some districts. For 
example, in a district where there is one firm very 
much larger than any of the others, it is not unknown 
for it to act the bully and insist on everything being 
done as would suit its requirements, regardless of the 
rights of others. And, further, such combinations 
are, unless directed by men with broad minds and 
able to take a wide view of things, liable, especially 
in case of emergency, to do much harm. 

If the Armament Ring in this country had taken 
such a view when it was found what an enormous 
supply of munitions were required, it is doubtful if 
there would have been such a shortage as there has 
been. Hundreds of firms were willing and anxious 
to help in the production of munitions, but when they 
offered their services they were met in many cases with 
a blank refusal, and in all cases with little encourage- 
ment. And when, under pressure from the Govern- 
ment, the ring accepted outside help, in many cases 
the conditions imposed on the sub-contractors were 
unfair in the extreme, apparently the whole idea of 
the ring being to make all the profit they could out 
of the troubles of the Empire. It has been just as 
difficult to persuade the Armament Ring to give up 
what they thought was their monopoly and to bring 
in outside works to help in the production of muni- 
tions, as it has been to persuade the Trades Unions 
to forego trade customs and to enable outside sources 
of labour to be employed, such as women and other 
unskilled labour. But both have had to do it. In 
other words, “‘ Dilution of Works ” has been as .diffi- 
cult to effect as ‘‘ Dilution of Labour,” and the position 
of both the Armament Ring and of the workman 
would have been very different if they had consented 
freely to it when it became obviously necessary for 
the safety of the Empire. 

Combination among workmen is admittedly a 
necessity if they are to have fair play, but combination 
among employers has come later and is equally a 





necessity. At present most of the principal federa- 
tions of employers deal only with wages questions 
and questions affecting labour, but they require to be 
extended so as to take in all branches of the business 
of engineering. Labour has long seen the importance 
of federation ; it is now for capital to do the same. 
One of the great difficulties has been that certain 
firms would not join, and a very small proportion 
acting thus weakens the whole to a much greater 
extent than the actual ratio of this small proportion 
of the whole. It is easy to see how alive labour is to 
this by the constant trouble over the, non-union 
question, and this is well put in the notice addressed 
last March to the transport workers of the Mersey 
district, ‘‘ To be outside a union is to be disloyal not 
only to your own class but to yourselves individually.” 
What applies to labour also applies to firms, for a firm 
to be outside the Federation is to be disloyal, not only 
to its fellow-firms but to itself. Such a state of affairs 
is not tolerated in some of the countries competing 
with us, and it is questionable whether action by the 
Government is not advisable. 

An example of the mischief done by a few who 
would not fall into line with the many is seen by the 
necessity for the Act compelling the early closing of 
shops one day a week. The great majority were 
ready to close, but the action of a small minority 
prevented their doing so, and in the end compulsion 
had to be used on the minority. Legislation has not 
been necessary to prevent “‘ black-legging”’ in the 
labour world since other methods have been used 
which have been practically successful, but it is quite 
possible it may be necessary to use compulsion to 
make firms toe the line. Such combinations are not 
only for labour questions, but also for all other subjects 
affecting the engineering industry at large, and more 
especially the special industries in which any one firm 
deals. Thus they resolve themselves into general 
federations of all engineering industries and minor 
ones dealing with particular trades. The former deal 
chiefly with labour questions and questions affecting 
the industry as a whole, the latter with those affecting 
any particular trade. Among the questions coming 
up to be considered by the latter class is the stan- 
dardisation of specifications and conditions of con- 
tracts, as well as in some cases the adjusting of prices 
to avoid unfair competition, and to put the whole 
trade on a paying basis. Much has been done in this 
direction with most advantageous results in certain 
cases, but much more remains to be done if this coun- 
try is going to hold its place in the world. 

The necessities of research work have already been 
dealt with, and by the pooling of such research work 
enormous advantages in any one trade could be 
obtained. Such pooling of information has been 
effected with most beneficial results, especially in the 
chemical trade abroad. Any workable scheme which 
would enable this to be done, and get over the 
jealousies between one firm and another, would be of 
enormous benefit to the trade in general. 

Another thing that must not be lost sight of is the 
urgent need of improving our educational system. 
It is little short of a disgrace that the older Univer- 
sities are closed to those without a knowledge of 
Latin or Greek. Languages are of the greatest im- 
portance to an engineer, but not dead languages but 
live ones. And these should be properly taught, so 
that the student should not only be able to read and 
write them but also to speak and understand them. 
It is quite a different knowledge of a language to be 
able to read, write, speak, or understand it. Many 
people can read a language without being able to 
write, speak, or understand it, and conversely it is 
not uncommon to meet people who can speak and 
understand a language without being able to any 
large extent to read or write it. And it is only in live 
languages that a man is trained to speak and under- 
stand a language. 

Why is it that we are so wedded to the dead lan- 
guages ? There is, of course, the tradition that such 
are necessary for a liberal education, and there is the 
argument that modern languages are not as good a 
training for the mind. Granted that they are not 
quite so good from the point of view of learning .to 
read and write them, does not the fact that they can 
also be taught as a live language to be spoken and 
understood make them on the whole the best educa- 
tionally for a man? This is entirely apart from the 
fact that modern languages are useful and ancient 
useless to the man in commercial work. There is, of 
course, bitter opposition from that most conservative 
man, the schoolmaster, and one great reason is that 
it is much easier and cheaper to get a man to teach 
Latin and Greek than modern languages which have 
to be taught orally. The teaching of Latin and 
Greek, as it is usually taught, has been standardised 
to the last degree, and as a result they can be taught 
by the ‘‘ semi-skilled ’’ man, and a skilled man is not 
necessary, to use engineers’ phraseology. In fact, 
teaching of Latin and Greek is a pure repetition job. 
At the same time no education is complete unless 
science is combined with languages and also literature, 
and here lies one great danger of modern technical 
education. 

And after the boy has left school and enters the 
shops more facilities should be given to enable him to 
not only keep up but continue his education. In the 
shops and drawing-office too often the boy is left to 
pick up a knowledge of his trade as best he can. The 
apprentice who asks questions is often looked on as a 





nuisance, and requests for information are generally 
met by a blank refusal or worse. Often the foreman 
or chief draughtsman is afraid to answer questions 
for fear of being charged with giving away so-called 
** trade secrets,’’ but an immense deal of information 
can be given to an apprentice without doing so. 
Evening classes are all very good in their way, but 
more facilities should be given for the diligent appren- 
tice to attend day classes, and this can be arranged 
in various ways if the employer has a willtodoit. A 
thing that at present often prevents boys desirous 
of educating themselves getting on is the fact that 
overtime is allowed as soon as a boy is eighteen, and 
often he is compelled to work overtime regardless of 
classes that he ought to be attending. 

It is important to remember that the boy of to-day 
is the man of to-morrow. One complaint is that, 
after a lot of trouble is taken about a boy, he leaves 
after a few years and goes to another employer. The 
good of the trade in general must be considered, and 
a man who has had experience of various classes of 
work is generally a much more valuable man than one 
whose knowledge is confined to one class only. In 
any case the other employer gets the benefit of what 
has been done by the first, and thus the trade in 
general benefits. 

It is felt that this is a very imperfect review of 
things as they are at present, but if this address 
induces all classes engaged in engineering 40 consider 
how things can be bettered the author s that a 
part, at all events, of his object has been attained. 








ARTIFICIAL LIMBS FOR MAIMED SOLDIERS. 


In our issue of June 9th last we gave a description 
of the methods devised by Monsieur Amar, who is 
the director of Le Laboratoire d’Organisation de la 
Prothése Frangaise, for ascertaining the capabilities 
of the limbs of maimed soldiers and for exercising 
the limbs themselves. Our contemporary, Le Génie 
Civil, in its issue of August 5th, gives a most inter- 
esting account of the work which Monsieur Amar 
has done in providing artificial limbs when the 
injured members have been duly gauged and ex- 
ercised by his apparatus, whereby maimed soldiers 
are enabled to follow useful trades. The subject is 
so important and is receiving so much attention 
just at present in all parts of the world, that we have 
pleasure in publishing the following abstract from the 
article in our contemporary, which is from the able 
pen of Monsieur Ch. Dantin. 

Both artificial arms and artificial legs are discussed 














Fig. 1—THE “BRAS DE TRAVAIL,’”? OR WORKING ARM 


in the article. There is, first of all, the case in which 
the amputation has been made at a point more than 
5 centimetres—say 2in.—below the level of the arm- 
pit. For such a case as this, Monsieur Amar has 
devised an appliance which enables a man to utilise 
to the maximum the muscles of the shoulder and of 
the stump of the armremaining. To this appliance he 
has given the name of “ Bras de Travail,” or ‘‘ working 
arm.” The limb is illustrated in Fig. 1. It is 
made up of four essential parts: (1) An organ for 
fixing it in position, which is made of a piece of 
leather carefully moulded to the shoulder and held 
in position by means of a belt passing across the body 
both back and front and taken under the other 
armpit. (2) Attached to the foregoing is a moulded 
leather cylinder representing the upper arm. This 
is stiffened by having two strips of steel riveted to 
it, these strips terminating at the bottom in a cupped 
piece of steel plate at the bottom of which a hole is 
drilled and tapped for the reception of a post to form 
the hinge of the forearm. This post can be revolved 
and can be secured in any desired position, (3) The 
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forearm is represented by a steel spindle which is 
hinged at one end to the post just mentioned, the 
hinge coming at the point where the elbow would 
ordinarily be. It will be realised that, by reason of 
the fact that the post can be revolved and that the 
spindle is hinged to it, the spindle can be arranged 
at any desired angle horizontally or vertically, that 
is tosay, within reason. The movement of the spindle 
in its hinge is, of course, limited to a certain extent, 
but it has a working range of from 35 deg. to 180 deg. 
of flexion which is about the same as that of the 
uninjured human arm. (4) The fourth component 
part of the artificial limb may take numerous forms. 
Thus, it may be of the lobster-claw type, such as is 
shown at A in Fig. 1, this being capable of universal 
































Fig. 2—MAIMED CARPENTER USING FRAME SAW 


adjustment by means of a ball joint. Or it may 
take the form of a carrier, such as that shown at B 
in Fig. 1, which is also adjustable. Or, again, it may 
be a hook or a wooden hand. The carrier shown at B 
has been specially designed by Monsieur Amar for 
agricultural work, while the claw type of holder is 
more especially designed for such workmen as 
mechanics, carpenters, &c. The engraving, Fig. 
2, shows a carpenter, who has lost his right 
arm and been fitted with one of Monsieur Amar’s 
appliances, working a frame saw. This engraving, 
as has also its fellow shown in Fig. 3, has been sketched 
from an actual photograph. Fig. 3, it will be seen, 
shows a mechanic, who has also lost his right arm, 
using a file. It will be seen that in both cases the 
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pincer-type holder is employed. We gather that 
these ‘‘ working arms ”’ have been fitted to some hun- 
dreds of maimed soldiers who have, in this way, 
been enabled to take up their trades again. 

If, however, the amputation of the arm has had to 
be made so high up that less than 2in. of stump 
remains below the level of the armpit, such an 
elaborate attachment as the “bras de travail’’ is 
not effective, and its place had to be taken by what 
Monsieur Amar has termed a “bras de parade,” 
which is something similir to the working arm, but 
is less strong and is not provided with the pincer 
hand. The method of fixing this arm is by means of 
a simple waistcoat of strong perforated fabric which 
is laced back and front, and is provided with a 
flexible leather shoulder piece, and strapped to a 
padded support arranged under the other armpit. 


The shape and: manner of fixing the waistcoat may 
be varied as. circumstances may require. Two 
methods of fixing are shown in Figs. 4 and 5, which 
are self-explanatory and require no special description. 
If the arm has been taken off at the shoulder joint, 
the maimed person is furnished with a “bras de 
parade,’ which only differs from that described above 
in the way in which it is attached. For this purpose 
it is formed with a half corselet of leather which is 
moulded to shape and stiffened with bands of mild 
steel, the other half corselet being made up of ticking 
















ATTACHING FALSE ARM 





. Fig. 4—-WAISTCOAT FOR 


or by an arrangement of straps. The external 
stiffening piece of the brachial leather sheath is 
prolonged so as to make junction with a steel band 
arranged so as to embrace the acromion.* It is 
articulated at two points: (1) At the level of the 
frontal axis of the shoulder piece so as to allow of the 
swinging of the arm 45 deg. forward and 20 deg. 
backward, the amount of movement being controlled 
by stops, and (2) by means of a hinge at the summit 
of the acromion which allows of the arm being lifted 
through an angle of 90 deg. 

In cases where amputation has taken place in the 





Fig. 5—WAISTCOAT FOR ATTACHING FALSE ARM 

neighbourhood of the elbow, if the actual point is 6 
centimetres—say, 2%in.—either above or below the 
fold of the joint, the patient is furnished either with a 
working forearm—‘“ avant bras de travail’’—or with an 
“avant bras bascule,” which may perhaps be freely 
translated as a ‘‘see-saw” forearm. The former is 
shown in Fig. 6. It is composed first of all of an 
attachment portion A which is of leather moulded 
accurately to the shoulder, as is the case with the 
‘* bras de travail’”’ shown in Fig. 1. To this is attached 
a leather sheath B which is furnished with stiffening 
strips of steel, and which is attached at its lower end 





Fig. 6—-WORKING ARM FOR AMPUTATIONS IN REGION OF 
ELBOW 


by means of a piece of flexible leather C, covering the 
elbow, and links D, to a leather forearm sheath E, 
which, in its turn, is strengthened by stiffening strips, 
and is provided with a cupola end F, to which may be 
attached a pincer hand, a carrier, a hook, or a “main 
de parade.”’ 

In cases in which the amputation of the forearm 
has taken place at less than 6 centimetres from the 
fold of the elbow, the muscles of the remaining stump 
cannot be relied upon to make any great effort, and 








* The acromion is a process of the shoulder-blade which receives the 
collar-bone. 


accordingly the stump is only called upon to direct 
the movements of the forearm by means of a ring, 
any additional stresses being transferred by means of 
a stirrup to the leather sheath of the upperarm. The 
particular appliance devised for such cases has been 
named the ‘‘ avant bras bascule,”’ and it is illustrated 
in Fig. 7. The method of fixing to the body is the 
same as in the limbs already described, and there is a 
similar sheath B for the upper arm, which is provided 
with stiffening strips, the bottom ends of which are 
forged so as to form hinges with the two branches of a 
stirrup piece E, the axis of rotation of which is inclined 
forward so as to be some 10 deg. in front of the trans- 
verse axis of the elbow. ‘To this stirrup, the length of 
which depends upon the length of the remaining 
stump, is fixed an iron ring C, the diameter of which 
corresponds with that of the stump, and which can 
turn onan axis F. The rear part of the ring is united 
to the upper arm sheath by a piece of dog-skin D, 
which permits of the extension of the arm to the maxi- 
mum. An elastic strap D', which connects the fore 




















Fig. 7—-““AVANT BRAS BASCULE,” OR “SEE-SAW’’ ARM 


part of the ring to the leather sheath, tends to bring 
the ring to an inclined position, and to prevent the 
stump from escaping from it. A post is screwed into 
the arch of the stirrup,and to the other end of this 
post may be screwed any prehensile arrangement 
which may be found necessary. 

The question of providing artificial lower limbs is 
much more simple than that of making artificial arms, 
and artificial legs had, previous to the war, been 
brought to a considerable point of efficiency. Indeed, 
it is only in matters of detail that they have subse- 
quently been improved upon. Still there is room for 
improvement. Two types are ordinarily made, 
namely, the ‘“‘ peg-leg’’—if we may so describe it— 
and the artificial leg. The lower part of an example 
of the former is shown in Fig. 8. It consists of a 
means of fixing to the remaining portion of the limb, 
which comprises an abdominal belt of flexible leather, 
fastened with a non-elastic strap ; this is attached to 
a leather sheath C which embraces the thigh, by a 
steel haunch piece furnished with a horizontal hinge 





Fig. 8—* PEG-LEG ”’ 


which permits the bending of the pelvis and of move- 
ments of the thigh with regard to the trunk. The 
sheath C terminates in a leather cap D, and is strength- 
ened by two stiffening strips A, which are tied together 
just above the knee by a circular band of mild steel B. 
The sheath has a flap E which allows of progressive 
tightening by means of laces, the fixing being com- 
pleted by three straps M which embraces the thigh. 
Below the knee there is an inverted forged steel 
stirrup G which is attached by two screws to the 
stiffening pieces of the thigh sheath, and which is 
furnished at its bottom with a steel tube into which 
the wooden peg of the leg is fixed. Articulated at 
the same points as the stirrup G is another stirrup- 
shaped piece F which is arranged at right angles to the 
stirrup G, and which is connected by an elastic band 
H to the peg of the leg. The bottom tip of the peg is 
provided with a leather sole cap and with a rubber 
washer between the leather and the wood. The 
place of the plain wooden peg can be taken by a leather 





cylinder moulded to the shape of the lower leg, and 
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containing inside it a post, the lower end of which 
carries a wooden foot, while the upper: end fits into 
the socket on the stirrup piece G. There is in this 
case no ankle joint, but the instep can be slightly 
articulated, and is controlled by a spring. 

The artificial leg of Monsieur Amar’s design is 
shown in Fig. 9. It is fixed in very much the same 
way as the foregoing, but it is considerably more 
elaborate. The thigh portion of the leg is practically 
identical with that of the peg-leg. The lower portion 
consists of a moulded sheath of leather with side 
stiffening pieces strengthened with a semi-circular 
piece just below the knee, and a band N just below 
the calf. The lower ends of the vertical stiffening 
strips are jointed to a wooden foot and there is pro- 





Fig. $—-THE AMAR ARTIFICIAL LEG 


vided a sufficient movement of articulation at this 
point, the foot always being returned to~the neutral 
position by means of a double-acting sprmg. With 
regard to the knee joint there is in front of the leg an 
elastic connection T between the thigh sheath and 
the lower portion of the leg. This consists of a gut 
cord A which is attached to a coiled spring R, the 
lower end of which is furnished with a leather 
strap which is pierced with eyelet holes so that 
the tension on the spring can be adjusted at will by 
passing one or other of the eyelet holes over.a button 
arranged on the band N. The elastic equilibrium of 
the knee is completed by an elastic band T! arranged 
at the back of the knee joint. 

In addition to the foregoing, our contemporary 
describes an artificial arm which has been devised by 
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Fig. 10—THE CAUET MECHANICAL ARM 


a clever French orthopedist, Monsieur Cauet. This 
ingenious appliance, which is shown in Fig. 10, is 
provided with an articulated hand, the fingers of 
which are covered with cork or with india-rubber, so 
as to lessen shocks, and to make it more easy to grasp 
objects. The movement of the fingers and thumb is 
brought about by means of a flexible steel wire, which 
is actuated very much in the manner of a Bowden 
brake, by a band passing round the chest so that 
when the chest is expanded the fingers are relaxed. 
The hand, which is made of metal, is formed of two 
shells articulated together. The four fingers are 
carried on a plate on one hinge, and, ordinarily, they 
are held closed by means of a spring. The hinge is 
controlled by a cam which is in its turn actuated 
by the wire connected to the- chest band. -.It is 





said that such delicate movements: may be imparted 


to the fingers that the wearer of the arm can pick up 
money, write, manipulate a typewriter, and even play 
a violin. It should be added that a movement of the 
shoulder blades can also be made to lift the forearm 
in a manner which will be understood by a study of 
the engraving. 

Our contemporary states that numerous French 
officers who have had the misfortune to lose one or 
other of their arms have been enabled, when fitted 
with one of these appliances, to return to the front. 








LIGHT CRUISERS IN THE WAR. 


No class of ship has played a more prominent part 
in the war than the light cruiser. It has performed 
multifarious duties, some of which were previously 
thought beyond its scope, with conspicuous suc- 
cess, and the invaluable services it has rendered 
have vindicated the critics who demanded large 
programmes of light cruiser construction during 
the years when the capital ship appeared to monopolise 
the attention of Admiralty and public alike. It is 
no secret that the outbreak of war found the Navy 
far from adequately supplied with fast light cruisers, 
a fact admitted, indeed, both by Mr. Balfour and his 
predecessor in office. In this respect the German 
fleet was relatively much stronger,.the proportion 
of modern light cruisers to heavier ships being almost 
double that which obtained in our service. Between 
1898 and 1907 only 13 light-cruisers were sanctioned 
by Parliament, and of this modest total the eight 
““ Scouts ” were so feebly armed as to be little better 
than enlarged destroyers so far as fighting power was 
concerned. Subsequently, it. will be recalled, the 
whole of the ‘ Scout ’”’ class underwent re-armament, 
the original battery of ten 12-pounders being replaced 
by nine 4in. guns, an improvement which added 
greatly to their value. It was not until 1908 that 
the building of light cruisers began on a scale more 
commensurate with the needs of the Fleet. In that 
year six vessels were laid down. Five were of a 
new type, comprising the “ Bristol ** class, in which 
an attempt was made to combine good sea-going 
qualities and a reasonable range of action with high 
speed and a powerful armament. .‘The result was 
not wholly satisfactory, but the ships were a welcome 
addition to the cruiser squadron, and all have done 
well in the war. The sixth vessel built under the 
1908 programme was the Bellona, one of the group 
of fast unprotected cruisers inaugurated by the 
Boadicea, which apparently were designed to act as 
flotilla leaders rather than as cruisers proper. The 
Amphion, of this class, will be remembered as the 
first British vessel to be lost in the war. The type 
has not been perpetuated in its original form, but 
the Arethusas may be regarded as a logical develop- 
ment of it. In the following year, viz., 1909, the 
Dartmouth and her three sister ships were laid down. 
These proved most successful ships in every way, 
and with slight modifications many more units of 
the same type were built, including the Sydney and 
Melbourne for the Royal Australian Navy. 

But the output of light cruisers was still too 
leisurely to meet the ever-growing demand. More 
ships were urgently needed for work with the Fleet 
in home waters, while political circumstances rendered 
it imperative to replace slow and antiquated vessels 
on the foreign stations by cruisers of modern type. 
This process was still incomplete on the outbreak .of 
war, with the result that the commerce-raiding vessels 
of the enemy enjoyed a longer lease of life than ought 
to have been allowed them. The truth is that the 
supply of light cruisers had become mainly a problem 
of finance. Vessels of the Glasgow and Dartmouth 
class cost nearly £350,000.-apiece, so that large 
annual programmes of such ships would have swollen 
the Navy Estimates to inordinate dimensions. The 
difficulty was solved by designing a new type which 
embodied all the primary qualities. of a modern light 
cruiser on a displacement almost.2000' tons below 
that of the “‘ Dartmouth” class. These were the “light 
armoured cruisers” which made such a stir in home 





and foreign naval circles at the time of their concep-~ 


tion. Judging from the reports of their activity 
during the past two years, they have fulfilled the 
most sanguine expectations of those responsible for 
the design. Although no official figures with regard 
to their cost have been published, they are understood 
to represent a considerable saving: both in first cost 
and maintenance, notwithstanding their very high 
speed. With the advent of this type the cruiser output 
was greatly accelerated. In 1912 eight vessels of the 
“* Arethusa ’’ class were authorised, this programme 
being repeated in the following year, while the 
normal programme for 1914 was four, making a 
total of 20 such vessels in three years. 

In Germany the building of light cruisers had 
proceeded steadily for many years. Between 1898 
and 1907 26 of these vessels were laid down, or just 
double the British total. _This. disparity would 
have been alarming but. for the. number of 
armoured cruisers we possessed, no fewer than 34 
having been completed by 1908... Our. margin in 
this type was so great that no doubt the Admiralty 
felt justified in resting on its oars with regard to light 
cruisers, more particularly as the German armoured 
cruisers numbered less than one-fourth of our total. 
But the experience of war has proved that heavy 





armoured ships cannot do the work of light cruisers, 
apart from the high eost involved by their continuous 
maintenance on active service. Their poor speed 
not only diminishes their tactical value, but likewise 
exposes them to grave risks from the enemy’s sub- 
marines. This was one of the first lessons taught by 
the war, and there is reason to believe it was quickly 
taken to heart. 

Assuming 22 knots’ to represent the absolute 
minimum of speed for modern operations, Great 
Britain on the outbreak of war had 38 effective light 
cruisers and Germany 25. Included in the British 
total are two Arethusas and the two Australian 
ships. As a large number of vessels was then being 
completed or on the stocks, our total must have 
rapidly increased, but during the early months 
there was unquestionably a shortage, and recourse 
was had to many old ships long past their prime. 
These did their part in maintaining the blockade, 
protecting sea-borne commerce, and hunting the 
enemy’s raiders in distant waters, while the prompt 
mobilisation of the Merchant Reserve helped to tide 
us over the critical period. On the whole our light 
cruisers have enjoyed a remarkable degree of 
immunity in the first two years of the war. With the 
exception of the destroyer flotillas, they have put in 
more service at sea than any other class. They have 
repeatedly traversed areas wherein the enemy’s 
submarines and minelayers show most activity, 
and have frequently come into touch with his most 
powerful ships, yet they have suffered comparatively 
few losses. To date only seven British light cruisers 
have been lost, and two of these—Hermes and 
Pegasus—were quite obsolete. On the other hand, 
the German losses in this type have been extremely 
heavy, and now total 18. The following table is 
instructive :— 





BRITISH. GERMAN. 
Nottingham ) Rostock 
Falmouth Destroyed by Wiesbaden 
Pathfinder torpedo. Magdeburg 
Hermes K6ln 
Arethusa ) Destroyed by Mainz 
Amphion /_ mine. Emden | Destroyed by 
Pegasus Destroyed by Niirnberg gun-fire. 
gun-fire, KG6nigsberg 
Leipzig 
Frauenlob 
Ariadne 
Albatross 
Bremen é stiete . 
Undine | — nn by 
Hela ‘ 
Elbing .-Sunk in col- 
lision (?). 
Karlsruhe ..Destroyed by 
internal ex- 
plosion. 
Dresden .-Seuttled by 


crew. 


It will be observed that gun-fire has accounted for 
no less than 12 of the German ships. whereas only 
one British vessel was destroyed by this agency, and 
even then the circumstances were quite exceptional. 
Yet our light cruisers have been present at every 
important engagement which has so far taken place. 
They were well represented at the Battle of the Bight, 
at the Falklands engagement, and at the recent great 
Battle of Jutland Bank. Certain light cruisers were 
more or less damaged on each of these occasions, but 
none were actually sunk. Whenever British and 
German vessels of this type have come into contact 
the latter have invariably been worsted... Even 
allowing for the superior skill in seamanship and 
gunnery exhibited by our long-service personnel, this 
uniform result suggests a corresponding superiority 
in material. Mere size is no criterion of fighting 
value, for the most modern cruisers in both navies 
have approximately the same tonnage, and vessels 
of the “‘ Arethusa’”’ class have a tonnage considerably 
less than that of any German cruiser built in recent 
years. It is in gun power and, to a lesser degree, in 
strength of construction that the explanation must 
be sought. Of the 25 modern German vessels avail- 
able on the outbreak ef war none carried any gun 
larger than 4.lin., whereas 19 of the 38 British 
cruisers were armed with two or more 6in. guns. The 
4.lin. German weapon, firing a 35 Ib. shell, may be 
formidable against torpedo:craft, but it has proved 
its futility against larger targets. On the other hand, 
the 6in. gun carried by many of our cruisers can be 
used with devastating effect against unprotected or 
lightly armoured ships. This was first demonstrated 
at the Battle of the Bight, where the Mainz and 
K6éln were pounded into shapelessness by the guns 
of the British light cruisers, and where the Arethusa, 
with her two 6in. guns, was able to drive off several 
large German cruisers, whose hurricane of 35 lb. 
shell failed to sink her. The duel between the 
Sydney and the Emden afforded another striking proof 
of the superiority of the heavier gun, for while the 
4.lin. projectiles of the German ship inflicted only 
negligible damage, the Sydney’s 6in. weapons speedily 
reduced her opponent to scrap iron. German experts 
had always held the 4. lin. gun to be the ideal light 
cruiser weapon, owing to the ease and rapidity with 
which it could be worked. But there is a limit to 
the rapidity with which any gun can be profitably 
worked in action, notwithstanding the fancy figures 
regarding rate of fire which appear in German ordnance 
tables. In actual service the 6in. has proved quite 
as handy as the 4. lin., while there is no comparison 
between the respective results of their fire. Strong 
construction must. also- contribute to the extra- 
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ordinary powers of resistance exhibited by our light 
cruisers. That several of these ships were heavily 
engaged in the Jutland action is clear from Sir John 
Jellicoe’s dispatch. Four light cruiser squadrons 
participated in this fight, and at times came under a 
fierce cannonade from the enemy’s most powerful 
battleships and cruisers. The Chester is mentioned 
as having engaged three or four light cruisers for 
twenty minutes, but “although the ship suffered 
considerably in casualties, her fighting and steaming 
qualities were unimpaired.” The same remark is 
applied to the Southampton and Dublin. Elsewhere 
we read that the Third Light Cruiser Squadron 
“gallantly attacked the heavy ships with gun-fire, 
with impunity to themselves.”’ And, again, that the | 
Fourth Light Cruiser Squadron ‘“‘ came under heavy 
fire of the enemy battle fleet at between 6500 and 
8000 yards. Calliope was hit several times, but did 
not sustain serious damage.’”” These results are a 
splendid tribute to the design and workmanship of 
the vessels in question. Incidentally they demolish 
the once widely held theory that a fast light cruiser 
was a fragile box of machinery, liable to be put out 





of action by a single hit. 

In Germany the light cruiser has always been | 
regarded as a type with very limited functions—as | 
a fleet scout, a flotilla leader, and a commerce | 
destroyer—and in none of these capacities was gun | 
power deemed to be of the first importance. Hence 
armament, and apparently strength of construction as 
well, were subordinated to mere speed. The charac- 
teristic German method of slow, cautious develop- 
ment along conventional lines is well illustrated by | 
the progress of her light cruiser designs. Beyond | 
@ normal increase in speed and displacement there is | 
remarkably little difference between the Gefion, of 
3770 tons, launched in 1893, and the Regensburg, of 
5000 tons, launched in 1914. Their armament is 
practically identical, consisting only of 4. lin. 
quick-firers and machine guns. This same excessive 
conservatism has, indeed, marked the development 
of every class of ship, from battleships to submarines. 
A thoroughly novel and ingenious design, such as | 
that of the Arethusa, has never been produced in 
Germany. 

In the following tables a number of typical British | 
and German light cruisers of contemporary date are | 
paralleled :— 


| 
i 





variety of turbines is represented, no fewer than 
five separate systems being installed. Just previous 
to the war the naval authoritiesghad selected a 
standard pattern of turbine, understood to be a 
modification of the Parsons system, which was fitted 
in the Karlsruhe, Rostock, and two following cruisers. 
This multiplicity of systems was often adversely 
criticised in the technical papers as not tending to 
promote steaming efficiency and as needlessly com- 
plicating repairs. It is a well-known fact that 
engine-room troubles were of frequent occurrence 
in these ships, but whether they were due to inherent 
defects in the machinery itself or to unfamiliarity 
on the part of the staff was not revealed. There 
was a great deal of competition among the firms 


| which built rival turbine systems, and as a con- 


sequence very spectacular results were often attained 
during the steam trials. But as on these occasions 
the ships were light, the fuel carefully picked, and 
the firemen experts, the trial figures gave no reliable 
indication of what the vessels could do under service 
conditions. 

Since the fog of war has descended upon the ship- 
yards of Great Britain and Germany, it is, of course, 
not possible to say what developments may have 
taken place in the type under discussion. That 
both Powers have made considerable additions to 
their light forces is well known, for new names often 
appear in the official dispatches. Among the German 
light cruisers sunk in the Battle of Jutland Bank 
was the Elbing, which has been identified as the vessel 
laid down as the Muravieff Amurski at Schichau’s 
yard, Danzig, in February, 1913, for the Russian 
Government, and impounded by Germany on the 
declaration of war. A sister ship, the Nevelskoi, 
was under construction at the same yard. According 
to ‘‘ Nauticus,”’ these vessels were 401ft. in length, 
46ft. in beam, and drew 16}ft. of water, the displace- 
ment being 4300 tons. They had Schichau (Melms- 
Pfenninger) turbines, designed for 28,000 shaft horse- 
power, equivalent to a speed of 27.5 knots. The 
coal capacity was 1000 tons. An armament of 
eight 5in. guns had been projected, but 4. lin. weapons 
were probably subtituted for these when the vessels 
were seized by Germany. Both ships had 3in. nickel 
steel plating on the water-line, reinforced by a steel 
deck lin. thick. The Wiesbaden, another light 
cruiser officially admitted to be lost, cannot be 




















, ae Skir KGnigs- | Augs- Dart- Arethusa.| 
Diamond. Miinchen] | isher berg. Glasgow. | “ae. sneer Breslau. * Rostock. 
Launched . 1904 1904 1905 1905 1909 1909 1911 1911 1913 1912 
Length, feet 360 341 360 354 430 426 430 | 446 410 458 
Beam, feet .. 40 43} 40 a3 47 | 46 48} 444 39 45 
Draught, feet ‘ 144 16} 14} 15} 15} | 16 15} | 16} 13 16 
Displacement, tons ..| 3,000 | 3,200 2,895 3,350 4,800 | 5,250 | 4,500 3,560 4,830 
BS ss. - 50," sip 10,000 11,000 17,053 13,200 22,470 | 19,600 23,467 | 25,000 30,000 | 26,300 
Speed, knots “ 23 23.4 25.2 23.5 26.7 | 26.5 25.9 | 27.5 29 28 
Deck armour .. ..|,  2in. 2in. l}in 2in 2in. 2in. 2in. 2in. 2in. | 2in 
Armament .. .. -.| Twelve Ten Ten Ten Two 6in.| Twelve [Eight 6in.| Twelve | Two Gin. | Twelve 
4in. 4.lin. | 12-pdr. 4. lin Ten 4in. | 4. lin. | 4. lin. Six 4in.| 4. lin 
-_— ,_————] (now nine . : ’ 4 Four | Two 
Two torpedo tubes 4in. Two torpedo tubes | Two torpedo tubes torpedo | torpedo 
4 ’ - | tubes. | tubes 
bs Two torpedo tubes } 
Fuel capacity, tons .. 500 [800 380 800 750 900 1,000 1,200 750 (oil) | 1,500 




















* Particulars of Arethusa from ‘‘ Nauticus,”’ 1914 edition. 


Most of the German light cruisers have a very large 
fuel capacity, a feature provided in view of their 
ultimate employment on foreign stations, and because 
of the paucity of German coaling bases. The idea 
of utilising them as commerce destroyers may also 
have influenced the design in this respect. With 
regard to protection there is little to choose between 
the rival types. In the Pathfinder, Patrol, Forward, 
and Foresight a belt of 2in. steel was fitted amidships, 
which in conjunction with the 1}in. to 2in. deck was 
considered sufficient to protect the boiler and 
machinery spaces from light gun-fire. In her four 
ships of the “‘ Breslau’ class Germany also introduced 
vertical armour, these vessels having a partial 
and very narrow belt 4in. thick amidships, tapering 
to 2}in. at the extremities. Supported by the 2in. 
deck on slopes, this armour was expected to offer a 
good resistance to 6in. shell at most ranges. The 
later vessels of our “Town” class have much the 
same system of protection. In the “ Bristols ’ and 
‘* Dartmouths ”’ there is a lower-deck of nickel steel, 
2in. thick amidships and aft, and jin. forward. In 
thé Chatham and following ships, however, vertical 
plating is fitted over a large area of the hull, extending 
from the upper deck to several feet below the water- 
line. This armour is in two thicknesses, the outer of 
nickel steel and the inner of high tensile steel, the 
combined thickness being 3in., tapering slightly at 
bow and stern. Thus, although they have an inch 
less armour on the water-line, these cruisers have 
better protection than the “ Breslau”’ class, in which 
the belt is so narrow as to be almost entirely submerged 
at full-load draught. The vessels of the ‘‘ Arethusa ”’ 
class have armour of similar thickness and disposition 
as that of the Chatham, but an extra inch has been 
added to the deck. It is still not very clear why 
these ships were originally styled “light armoured 
cruisers,” for the designation, though literally 


accurate, was misleading, and might have been applied 
with equal propriety to the eight later “Town” 
cruisers. 

In the German light cruiser fleet a bewildering 





positively identified. At the commencement of the 
war there were four light cruisers on the stocks 
bejng built as the Ersatze Gefion, Hela, Niobe, and 
Gazelle respectively. No doubt many new vessels 
were then put in hand, for the war has claimed so 
many German victims among this class that prac- 
tically half the original establishment has disappeared. 
One may also hazard the conjecture that in the new 
vessels more consideration has been paid to gun power 
than was formerly the rule. In Germany, even in 
time of peace, anything like candid criticism of the 
naval matériel was absolutely forbidden. But from 
time to time paragraphs appeared in the Press deploring 
the puny armament of the light cruisers, and urging 
the authorities not to overlook the importance of 
adequate gun power in vessels of this class. Com- 
menting on the launch of the Karlsruhe in 1912, the 
Neueste Nachrichten, of Berlin, condemned the 
retention of the 4. lin. gun as the main armament of 
such vessels, and roundly declared that, unless 
equipped with weapons of greater power, they would 
fall easy victims to the heavily armed British light 
cruisers. So far, at all events, this anticipation has 
been signally justified. 








THE PAST AND PUTURE OF INDUSTRIAL 
CHEMIS A 
No. IV.* 

Tuts, the penultimate article of the series, deals 
in greater detail than its predecessor with the relations 
of the chemist and engineer in matters of modern 
moment. That their general relations are now in 
process of being put on a sound basis there is no doubt, 
but specific instances are desirable. 

The biggest of all present industrial and social 
questions is the proper utilisation of fuel. In the 
beginning fuel was regarded merely as something to 
burn, and how it was burnt and what its calorific 





* No. ILI. appeared Augtist 25th. 





value was, and what thermal efficiency was obtainable 
from any given fuel were matters scarcely considered. 
Then came a period when it began to be understood 
that the British boiler was under a cloud composed of 
its own products, and the British hearth was a focus 
of blacks instead of its own relatively white denizens. 
This period gradually gave way to one in which 
boiler efficiency was a word to conjure with, and the 
calorimeter and a mysterious apparatus called a 
dasymeter—if we recollect right—came into vogue, 
and when a smoky chimney was regarded as something 
‘‘ worse than wicked, it’s vulgar.” A good deal of 
exaggeration of what was on the whole admirable 
and useful took place in this era. People, even 
responsible people, believed that a smoky chimney 
meant serious waste. It does sometimes, but the 
smoke is only an index, and a beautiful smokeless 
chimney may mean waste far more serious. Such 
things are common knowledge now, but were not 
fully understood in the period of transition. Chemical 
control of consignments of fuel became customary, 
and continue as part of the routine of a well-managed 
works, but, even now, how many competent wo ks 
managers could say offhand whether of two coals 
of equal calorific value they would prefer one contain- 
ing little hydrogen or one containing much hydrogen, 
and why? And yet the question is a plain bit of 
economic chemistry. About the same time dreadful 
confusion of mind existed, and unfortunately still 
exists, concerning the relation between the total 
energy represented by a given weight of fuel and the 
energy available for any given purpose by the com- 
bustion of that weight of fuel, the energy being 
delivered in the form required. It is, of course, 
convenient to know the efficiency in steps, say, 
boiler efficiency, engine efficiency, or—cutting out 
the boiler—efficiency of the engine supplied direct 
with oil fuel, but the balance sheet must contain 
those two facts stated in calories, joules, ergs, Board 
of Trade units, or any other fancy terms, and people 
in control of any plant generating power must have 
those fundamental data clearly in their heads. How 
many have ? Now there is a better understanding, 
due largely to «he practice of measuring the intake 
and output of a given machine electrically, a system 
which permits of easy translation into terms of 
energy. 

But there is much still to be done. The goal is a 
long way off. To convert the energy of fuel direct 
into electrical energy has been a dream for at least 
sixty years, and remains a dream; but the dream of 
accomplishing mechanical flight existed for at least 
3000 years, and has been realised in some 10 years. 
Is it reasonable to suppose that the electro-chemist 
will never succeed in turning the energy of fuel 
directly into electrical energy ? As the electrical 
engineer knows very well how to turn electrical 
energy into mechanical energy, there is little doubt 
of the issue. Until this final solution is reached one 
must be content to proceed by stages, and the first 
is totally different from the direct step, and indeed is 
divergent from it and all but incompatible. It is to 
take advantage of th fact that our chief fuel, coal, 
has elements in it which have little to do with its 
calorific value. The most notable of these is nitrogen, 
and, as a small divagation, it is permissible to ask 
in what form or condition of combination nitrogen 
exists in coal, and, still more puzzling, how some of 
that nitrogen manages to remain as an integral part 
of coke. The answer to this question is not an easy 
one. We are not aware that it has been seriously 
tackled by chemists, and it might be well worth 
systematic -research, for if the condition of the 
nitrogen in coal and coke were better understood a 
better yield of ammonia for other products in which 
nitrogen is available might be obtained. 

Coming back to the main theme, there is the 
question of utilising products from the destructive 
distillation of coal which at the present moment is 
supreme, and it is interesting to think that perhaps, 
if already it were possible to turn the energy of coal 
direct into electrical energy, it might have proved 
necessary to revert to older and clumsier methods of 
using coal by its destructive distillation in gas retorts 
or recovery ovens, not for the sake of its fuel value, 
but simply to obtain those ring hydrocarbons which 
are the basis of those neat and effective and ex- 
tremely safe explosives of the type of picric acid and 
trinitrotoluol. As the whole war is one large welter 
of barbarism, it is not inappropriate that barbarous 
methods of utilising coal are in common use, and 
provide us with the material for slaughter. 

About three years ago a determined attempt was 
made to find a substitute for motor spirit on account 
of the supposed scarcity of petrol, and one of these 
efforts was directed to obtaining benzol from the 
products of distillation of coal, and then by stripping 
ordinary illuminating gas of its benzol. The ring com- 
pounds are so essential for making high explosives that 
on consideration the use of these coal products as a fuel 
for internal combustion engines went by the board, 
and during the period of the war may be dismissed 
from the realm of practical politics until some feasible 
method, capable of utilisation on a commercial scale, 
of turning a chain compound into a ring compound 
has been devised ; meanwhile the need for a cheap and 
abundant motor fuel remains as urgent as ever. The 
other large possibility is the use of alcohol. As our 
readers know very well, attempts have been made 
for many years; to bring them to q successful issue 
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was the task of various technical bodies. Before 
August, 1914, there seemed good reason to suppose 
that these efforts might prove successful, but the 
whole enterprise became moribund when the nation 
had to turn its attention to the task of self-preserva- 
tion. When that has been accomplished it may be 
taken as certain that the effort will be renewed, and, 
in our opinion, it will succeed on the one condition 
that the present absurdities of the Inland Revenue 
are swept aside. The manufacture of alcohol for 
all industrial purposes shall be unhampered and 
untaxed. For many years chemical manufacturers, 
whose need for alcohol in relatively minor operations, 
though «onsiderable, is not large enough to enable 
them to force the hands of any Government, have 
been doing what they could to obtain free of artificial 
cost a material as necessary for their business as, we 
will say, caustic soda, but now that the gigantic 
question of the provision of fuel for internal combus- 
tion engines has arisen it is more than likely that the 
fossils who have been obstructing legitimate manu- 
facture in order to maintain a complicated and 
costly fiscal system, based on the assumption that 
because alcohol is a constituent of some potable 
liquids it must therefore be taxed, whether it is to 
be used as a drink or as an ordinary solvent, just as 
earbon disulphide is used for dissolving sulphur 
chloride in the rubber industry, will be dealt with as 
fossils deserve, that is, will be put on a shelf and 
occasionally looked at with more curiosity than 
respect. 

To put the thing quite comprehensively, there 
must be a wider outlook as to the nature of fuels and 
their particular qualities and uses, and if the real and 
ideal utilisation of fuels by their direct and economical 
translation into electrical energy is delayed, as it is 
more than likely to be, there will be an intermediate 
but useful stage when complete contact is made 
between the chemist and the engineer. If a given 
material which, like coal or like iron, generates in the 
course of its destruction or production by-products 
such as coal-tar for the one, or blast-furnace slag for 
the other, the joint work of the chemist and engineer 
should be so directed as to make a true economic 
balance between the value of the material primarily 
sought and the by-product which inevitably accom- 
panies it in practice, and assuming that the chemist 
and the engineer have been active in directing the 
manufacture in partnership, the disposal of the chief 
product—we will say cast iron—will go into the 
hands of the engineer, and the profitable utilisation 
of the by-product—we will say coal-tar—will be 
allotted to the chemist, the whole procedure being 
eminently “‘a paying proposition.”” Because many 
responsible business people who should have known 
better have ignored these elementary considerations, 
we have sent an untold quantity of valuable material 
abroad, and especially to Germany, not merely to 
our economic disadvantage, although this is serious 
enough, but to something very like national disaster. 
We are not at the moment thinking of trumpery 
things like dyes, but of materials like zinc, essential 
to national industry. We have been lamentably 
slack, and have rested on our oars far too long and 
remained in a comfortable comatose condition even 
when the Prince of Wales, now our King, told us to 
“Wake up!” For all this pleasant lotus-eating we 
are to pay through the nose. Let us hope that 
from the nose will be elicited, not a snore, but a roar. 








THE GREAT AIR RAID. 
(By an Eye-witness.) 

On the night of September 2nd there were many signs 
for those who could read them that an air raid was probable. 
It was not, however, until shortly after 2 a.m. on Sunday 
morning that the writer of this note knew that probability 
had turned into actuality. On learning that guns were 
firing in the distance he looked out and saw, not for the 
first time, a Zeppelin well held by a dozen searchlight 
beams. She was several miles off and high up in the sky, 
over the northern outskirts of London. She was slowly 
twisting and turning, while all around, above and below, 
small electric flashes seemed to be bursting out of the air. 
She appeared to be bathed in shrapnel as she was in light, 
and to be manceuvring to alter and confuse the range. 

The night was cloudy but calm, although heavy rain 
had fallen within the previous twelve hours. It was 
clearly the endeavour of the airship to hide herself from 
her enemies by striving to rise behind a neighbouring 
bank of clouds. For a time she seemed from the writer’s 
point’ of observation to have succeeded in so doing, 
although, no doubt, the view from other angles was 
different. For a few moments her escape seemed probable, 
but suddenly the cloud bank between her and the writer’s 
eyes was tinged with a faint reddish glow. It rapidly 
spread, until the whole sky seemed to be turned to an 
orange colour, increasing every moment in brightness. The 
cause for a few brief seconds remained a mystery. Then, 
dropping from behind the veil of cloud, there appeared 
a@ gigantic fiery candle, falling wick end downwards. 
The blazing aircraft fell, or so it seemed, quite slowly. The 
lower end appeared white hot, and from this blood-red 
streamers trailed far upwards into the sky. In the 
moment of her destruction the Zeppelin appeared a fiery 
mass, swollen to ten times her normal volume. 

She was lost to sight behind a horizon of trees, and soon 
afterwards—probably when she reached the ground near 
Enfield—a new and intense glare seemed to come from 
her. This quickly died down, and the night became dark 
again. No one thought of the terrible death to which a 
score or so of Germans had been sent. As the blazing 
wreck fell to earth a strange, angry cheer came from all 





parts of London, and was echoed at odd moments after- 
wards from different quarters as the news was telephoned 
through to those who had not actually seen the destruction 
of the airship. It was the first definite expression of 
popular feeling which London had given way to since the 
war broke out, and in the eeriness of the night hours it 
seemed to have behind it two years of accumulated force 
and meaning. 





The airship thus destroyed was one of thirteen which 
attempted to raid London and certain*of the Midland 
centres. Only three, of which this was one, succeeded 
in approaching the outskirts of London. The total 
damage caused amounted to the deaths of two people, 
injuries to thirteen, and slight damage to some private 
property. The airship destroyed was composed of a 
noticeably large amount of wood—a fact which the 





of a slow line adjacent to each fast is of advantage, and the 
inevitable P.W. delays are confined to the direction concerned. 

These advantages appear to have such weight that it is 
probably only the ieee and expense of re-modelling, owing 
to the numbers of points and crossings to be altered, which 
prevents a change being made in such cases as the London and 
North-Western Railway main line to Roade. : 

A sketch of the Bletchley lines concerned in the recent accident 
if re-arranged with direction grouping is given and may be 
compared with that of the present system in your issue of 
August 25th. With the arrangement now shown there would 
have been no object in crossing the down local to the Cambridge 
side, and it would have been sent to the Oxford platform lines 
and thence have backed out on to the down slow line without 
crossing any other, instead of fouling at least one and, as actually 
happened, three through lines. The points 65 and 63 would 
naturally be worked together and locked with the signals in the 
normal way, so that 63 could not be open with the signals off 
for the down fast. oi 

Another possibility is the provision of a dead end siding 








WRECKAGE OF GERMAN AIRSHIP AT CUFFLEY, 


authorities seem to suggest is an indication of the shortage 
of aluminium in Germany. It is hoped that certain 
portions of the framework of the airship may be recon- 
structed. 
only much wood, but a great quantity of wire, entered 
into her design.. It seems to be established that she bore 
the number L 21 and that she carried a crew of sixteen. 
It is now permissible to state that the chief factor in her 
destruction was an aeroplane of the Royal Flying Corps 
piloted by Lieut. William Robinson—since awarded the 
Victoria Cross. 


| between slow and fast lines, as shown. 


ENFIELD 


This is often done on 
the Great Northern Railway, and allows a train to be shunted 
from either fast or slow line and depart again to either without 


: ° ° | fouling any other and with no main line facin 8. 
As shown in the accompanying engraving, not | € any a a Z points 


Rare as they fortunately are, our railway accidents may yet 


be turned to account, and if that at Blétchley directs attention 


That an aeroplane was responsible for | 


the welcome result was obvious, we believe, to all who | 


saw the incident. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE BLETCHLEY ACCIDENT AND TRACK LAYOUT. 

Sir,—The diagram of the Bletchley accident and your 
comments thereon, in the issue of August 25th, raise the question 
of the general layout of quadruple tracks, which is not without 
interest. Four tracks can be arranged in two ways, the slow 
lines may be on one side of the centre and the fast on the other, 
or the two up lines may be on one side and the two down on the 
other. 


to the disadvantages of the form of track layout there found 
it will not be wholly disastrous. L. A. F. 
August 31st. 





STABILISING SHIPS BY MEANS OF GYROSCOPES. 


Sir,—We have read with great interest your leading article 
in THE ENGINEER for August 25th on the subject of stabilising 


| ships by means of gyroscopes, and would appreciate an oppor- 


| tunity of adding a few remarks thereto. 


| the British and French navies some years ago. 


Bletchley is an example of the former system, and though | 


it is perhaps hardly justifiable to attribute the recent mishap | 


to this fact, it is certainly apparent that this arrangement 
carries greater potentiality of accident than the other and better 
layout. 

Accidents are so infrequent on our railways, thanks to the 
stringent precautions taken, that a more potent argument, 
perhaps, is the liability to delay involved by the plan of laying 
up and down lines alternately, and it is interesting to note 
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Tracks at Bletchley L.N.WR. 
if arranged with Direction Grouping. 
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that in their recent widenings the London and North-Western 
Railway have adopted the direction grouping method, and some 
companies, as the Great Northern, use it exclusively. With 
this system the crossing of trains from fast to slow lines, or vice 
versd, involves no interference whatever with traffic in the 
opposite direction. With the alternate system no such cross- 
over can take place without fouling a line of the opposite sense, 
and the delay thus occasioned may be imagined and is known 
to observant travellers. 

Other advantages possessed by direction grouping occur from 
the signalling and traffic points of view. Signals can more readily 
be placed so as to be always visible and not subject to obscuring 
by passing trains in the opposite direction. For transfer stations 
the fast and slow lines each way are brought on opposite sides 
of an island platform, and thus passengers and luggage are 
transferred from fast to slow trains or vice versd without crossing 
tracks. Wayside stations are conveniently formed with 
platforms outside the slow lines, leaving the fast lines a clear 
passage in the centre. For permanent way repairs, the provision 


Before taking up the question of ship stabilisers, however, 
we are sure you will be interested to know that the German Navy 
is by no means the only one using a gyro compass. On the 
contrary, they are using a compass which was discarded by 
The Sperry 
type of gyro compass is now part of the standard equipment of 
every capital ship and submarine in all the Allied and neutral 
navies, over 500 of these instruments being now in successful 
operation, and we are constantly receiving accounts of the 
valuable service that they are rendering. The results obtained 
with these instruments in naval actions during the present 
war have shown them to be indispensable. The Sperry Company 
not only supplies gyro compasses, but maintains a staff of engi- 
neers for periodically inspecting all its compasses in service, 
and assisting the officers in charge of the apparatus. 

With regard to the question of whether it is possible to 
stabilise a vessel satisfactorily by means of gyroscopes, and the 
relative merits of anti-rolling tanks, Schlick type of gyros, and 


| the Sperry type of active stabiliser, we would point out that all 








three of these systems operate on fundamentally different 
principles. 

Anti-rolling tanks are designed on the principle of damping 
the rolling of the vessel by opposing the weight of a large body 
of water to the force of the waves which produce the roll. The 
fundamental theory of the anti-rolling tanks is that the oscilla- 
tions of the water in the tanks will always be 180 deg. out of 
phase with the period of the waves, but this theory of “ reson- 
ance’ is very seldom found in practice. The result is that 
regulating valves have to be used to control the oscillations of 
the water in the tanks, and in practice this is found to be no 
easy matter. 

The United States Government conducted the most extensive 
trials of this type of apparatus, and the result of its investiga- 
tions was that the navy “did not possess a personnel who could 
be depended upon to adjust the periodicity of the stabilising 
tanks, so as to bring about the critical relation between tanks 
and waves, and without this critical relation the tanks were 
not only worthless, but more likely to be a menace than a 
benefit.” 

The Schlick system is what is known as the “‘ passive ” type 
of gyroscopic stabiliser. If one gyro is used, it is mounted with 
its axis of rotation vertical, and if two gyros are used, the axes 
of rotation are horizontal, but the direction of rotation of the 
two gyros is opposite. By gearing these two gyros together, 
the effect of the yawing of the ship is eliminated. When the 
vessel rolls the gyro precesses, and thereby applies a counter- 
acting torque which damps the rolling of the vessel. 

Since both the foregoing systems depend for their action on 
the motion of the ship, they do not become operative until the 
ship has attained a considerable velocity of roll, and in so far as 
their movements are not fully controlled they may become 
dangerous. The Schlick gyro has the advantage over the tanks 
in that its movements are more easily regulated and maintained 
in the correct phase than are the oscillations of the water in the 


With the Sperry system, known as the “active” type of 
gyroscopic stabiliser, the stabilising Ss are mounted in the 
vessel similarly to the Schlick type of gyro. Instead, however, 
of the gyro depending on the movement of the ship to precess 
it, a small and very sensitive gyroscopic unit is placed in the 
ship, and so arranged that the slightest velocity of roll affects 
the gyros in such a way that they close an electrical circuit. 
This circuit energises an electric motor, which in its turn pre- 
cesses the main stabilising gyros in such a direction as to supply 
@ counteracting torque equal in amount and opposite in direc- 
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tion to the impulse delivered to the ship by the waves, 
That is to say, the Sperry type of gyro opposes each individual 
impulse as it is received from the waves, and the whole operation 
as described above only occupies a few seconds. The reason 
that the Sperry type of apparatus is able to accomplish this 
result is that the small controlling gyro can be made very 
sensitive, and practically without any precessional inertia. The 
foree required to counteract the individual wave impulses is.| 
small when compared with the force required to counteract the 
momentum of a large pendulum like a ship, which has been set 
in motion by repeated impulses from the waves. For this 
reason the Sperry type of stabilising apparatus is capable of 
entirely preventing roll with very much less weight, and a very 
much smaller torque than any other type of stabilising apparatus. 
It follows that any strains set up in the structure of the hull are 
correspondingly reduced, as compared with those applied by an 
apparatus which attempts to oppose the momentum of a ship 
which has attained a definite velocity of roll. 

With the uncontrolled Schlick type of gyroscope the com- 
paratively large weight and corresponding great precessional 
inertia of the main stabilising gyro prevents it responding 
quickly enough to the impulse of a ad wave, and also results 
in,the gyro taking up a definite lag, so that its counteracting 
torque is not applied exactly at the right instant. There is no | 
work done against gravity by the Schlick apparatus, and in | 
both the Schlick and Sperry systems the necessary reaction | 
for the stabilising torque is obtained in exactly the same manner | 
—that is, by utilising the great fapeand-ai 











stability of the | 
vessel—but, as explained above, the Sperry system does not | 
require nearly as great a reaction force entirely to prevent roll 
as the Schlick apparatus does to damp the rolling. 

When we come to consider the relative space and weight 
required for the three systems, this fundamental difference in 
the results obtained must be borne in mind. For a certain 
vessel of about 20,000 tons displacement, the anti-rolling tanks 


printed in the English language with English weights and 
measures ? It is not easy to explain to a foreign customer why 
a hundredweight does not tain a hundred pounds, or why 
a@ pound sometimes contains 16 ounces and sometimes less, or 
why a ton of English goods is heavier than a ton of American 
goods, or why a gallon of light oil from England weighs more 
than a gallon of the same oil from the United States. 

A foreign competitor is apt to place us hors de combat by 
asking us such questions as “* What is the weight of a bushel of 
corn?” or “How many pounds in your English stone ?” 
The correct answer may be given as 46, 63, 72 or 80 pounds to 
the bushel, and 5,8. 14 or 16 pounds to the stone, according to 
what particular district the Englishman happens to come from, 
and the particular class of goods he happens to be familiar with. 

The engineering industry should be the one to keep England 
well to the front in the coming commercial struggle, but we 
shall not help the country very much by obstinately holding on 
to our old prejudices while the rest of the world adapts itself to 
new conditions. 

Rugby, September 4th. T. H. Retron. 








ABILITY OR “ EXPERIENCE.” 


Srr,—Your very interesting leader in the issue of September 
Ist, on “‘ British Industrial Organisation for War,” touches 
upon a subject which, I think, would well stand discussion in 
your columns, #.e., the point given in this letter heading. You 
have clearly shown that not only have employers had to make 
in many cases a complete change in their products and methods 
—such a change as would have been laughed at by them as 
an impossibility a few years ago—but that employees as well 
have tound it equally easy to learn adequately new processes, 
to say-nothing of the substitution of unskilled labour for the 
so-called skilled. 

I think it is a great pity that the majority of advertisers for 





contained about 350 tons of water, and the plating and stiff Ss 
forming the tanks—not including any part which would remain 
if the tanks had not been installed—weighed about 90 tons, 
making a total weight of 440 tons. The Sperry type of gyro- 
scopic stabiliser for a vessel of these dimensions, designed 
actually to prevent rolling under conditions which with a free 
vessel would produce a roll up to about 15 deg. a side, would 
only weigh about 120 tons. "the space occupied by the tanks 
in this case amounted to about 22,000 cubic feet, and the space 
which would have been required for the Sperry apparatus would 
be about 5500 cubic feet. It has been found by actual experi- 

ment that the power required to operate the Sperry apparatus | 
is considerably less than that absorbed by the skin friction of 
the ordinary size of bilge keels. When bilge keels are fitted, this 
power is absorbed by the skin friction under all conditions, but 





with the Sperry apparatus the power is only required in bad 
weather. There is nothing more delicate or complicated in the 
Sperry type of apparatus than in any of the electrical generating 
sets commonly,used on shipboard. 

With regard to the effect of stabilisation on the steering of 
ships, we have found by actual experience that a vessel stabilised | 
on our method—that is, when roll is eliminated—does not tend | 
to yaw in a heavy sea as she does when free to roll. 

During the past year the Sperry Gyroscope Company has | 
received a considerable number of contracts for stabilising | 
plants. The principal characteristics of some of these, together 
with the characteristics of the ships in which they are installed, | 
are shown by the following table :— 4 i 


ts, &c., in your paper and others, will insist on the 
foolish policy of penalising ability by their preference for 
“experience.”” I am convinced that in very many cases the 
country thereby loses. The commonest type of advertisement 
is one stating, inter alia, “‘experience in—say—gas turbines 
necessary,” which is just tantamount to saying, ‘“‘We don’t 
know how to make this article ourselves ; will someone come to 
us and show us what other firms are doing.” Well, someone 
comes, and is usually full of the way “we used to do this at 
Laird-Brown’s,” but his “experience” is merely a different 
form of stereotype. He is full of another tradition, that is all, 
not of new and progressive methods or ideas. In the more 
subordinate posts the*adverfisement is often the result of a 
lazy chief draughtsman or other executive who won't take the 
trouble to train his own men. 

By this stupid process the valuable force of new mental effort 
on old problems is effectually checked. It would be very easy 
to expand the argument and show its intrinsic validity, but as 
your space is limited an illustration may make the point a little 
clearer. The writer knows a man—in the forties—who has had 
a wide experience—the word is used in its legitimate sense here— 
because he has had a sound training and varied work, in which 
latter every new problem he touched he advanced at least some 
steps. Some’twelve years ago he was employed by a firm which, 
shortly after his engagement, dropped all their various “ lines ” 
for a rigid specialisation. The man has done much to develop 
the speciality ; his employers prevent his doing more. He is 
valuable to them because of his general ability ; but he has no 


Whileaway 











Name of vess*] .. Widgeon G4 | L ll Transport No. 1 Captiva 
Type of vessel .. Yacht U.S. submarine U.S. submarine U.S. Yacht Yacht 
Displacement .. .. 165 tons 350 tons } 450 tons 10,000 tons 430 tons 235 tons 
Metacentric height .. 2.0ft. 1.9ft. 1. 9ft. 2.55 1.75ft. 3.8ft. 
Period of roll, sec... $5 4.75 4.0 5.0 13.0 8.0 4.1 
Roll without stabiliser --| 25 deg. each side | tea sie ~ - _ 
Roll with stabiliser... 2. 2.) eg. — —_ 
Total weight of stabiliser equipment. . 1.8 tons 3.7 tons } 3.7 tons 80 tons 4.75 tons 4.5 tons 
Number ofwheels .. .. .. .. .. One One e Two One One 
Diameter of wheels .. 3 3.0ft. 3. 5ft. 3. 5ft. 9. 0ft. 4. 25ft. 4. 25ft. 
Revolutions per minute .. . 2750 2750 3100 1150 2200 1900 

5 deg. 5.6 deg. 4.3 deg. 8 deg. 4.5 deg. 6 deg. 


Roll-quenching increment per impulse 


In view of the greatly increased comfort obtained by the 
prevention of rolling in passenger ships, and the great military 
advantages resulting from the elimination of roll in warships, 
we believe that the time is rapidly approaching when all impor- 
tant vessels will include stabilising machinery as part of their 
standard equipment. 

THE Sperry Gyroscope Company, LiwiTep. 
B. E. Frttmor, Managing Director. 
London, September Ist. 





THE METRIC SYSTEM. 


Srr,—The two letters in your current issue afford another 
proof that the chief obstacle to the adoption of the metric | 
system of weights and measures is our innate obstinacy. Even | 
the Decimal Association is inclined to hang on to the old 
prejudices, and I notice that Miss Merry prefers the word 
“decimal” to “metric,” presumably as being the less 
revolutionary. 

Neither of your correspondents, however, has advanced any | 
sound argument in favour of the status quo. The fact that | 
Parliament considered the voluntary use of the metric system | 
quite sufficient ten years ago is surely no argument against | 
compulsion at the present day. Are we stranded now in that | 
chaotic state recently predicted by the opponents of the Daylight | 
Saving Bill ? } 

Mr. Stormonth finds his strongest objection in the final and | 
penultimate letters of the metric unit. Surely this is an | 
argument fit for a political platform rather than a technical | 
journal. If the spelling of one word presents such difficulties | 
to the engineering mind, probably Mr. Stormonth is right in 
assuming that the vexations of the ‘‘ humbler classes ” would 
be enormous were the metric system adopted in toto. 

But what of the alleged system which your correspondents | 

are supporting ? What great advantages does this present over | 
the now almost universally adopted metric system? Mr. | 
Maclvor says that we, as engineers, are mainly concerned with 
lineal standards. To most of us the unit of length is the inch ; 
and, in a lecture at the Royal Society of Arts a few months ago, 
Sir Charles M. Watson pointed out that the inch is equal in length 
to three barley-corns set end on end, or the width of eight 
barley-corns set side by side. 
_ In most engineering shops we find steel rules still divided 
into 8ths of an inch, and in the boot industry the 3rd of an inch 
is still the unit most used. In many workshops drawings can 
be found with dimensions given in 64ths or 128ths of an inch, 
slight variations being adopted by plus or minus suffixes. 

Where accuracy is really essential, however, we are forced to 
abandon our cumbersome method in favour of the decimal 
system, even if it be only decimal sub-divisions of the inch on 
the micrometer or caliper gauge. Instrument work probably 
calls for greater accuracy than any other branch of engineering, 
and it is well known that in no other branch has the metric 
system been adopted so widely. True, in some cases a difficulty 
was presented by its adoption, but this was largely due to the 
attempt to effect the change by means of conversion tables, 
and the trouble quickly disappeared when only metric measure- 
ments were given. 

A great deal is being said and written at present about 
capturing foreign markets, but does anyone seriously consider 
it possible for us to capture foreign trade by issuing catalogues 


| that the general advertiser thinks his 
| speciality has unfitted him for anything else. This cannot be 


| prospects, and every other field of usefulness is 


apparently 
closed to him. For years I know he has answered ps meer 
ments for posts which he was well qualified to fill; but from 
seventy advertisers he has had only one reply, and that was 


from a man wanting to sell him a cheap lathe. It is apparent 
“experience ” with the 


a solitary case. Men like this will, I suppose, just have to wear 


| out wastefully where they are, and the country will be the poorer, 
| though their particular employers may be the richer. 


That there is much in my contention I think your leader 
proves. Its application isobvious. Ido not say that experience 
has not its value ; but I do maintain that with most employers 
ee ee 


the immediate previous occupation of an 
The frequent 


labelled experience—is woefully over valu 


| disappointments from a much be-testimonialled specialist also 
| witness this. 


I wonder if others of your readers share my 

opinions. I have purposely left a loophole or two in the struc- 

ture of my argument for those who do not, but hope that both 
M. B. 


| sorts will have something to say. } 


September 5th. 





STANDARD SIZE OF CATALOGUES. 
Sir,—Through the medium of your Journal, I shall be pleased 


| to learn if there is any tendency at present being shown by 


British manufacturers to standardise the size of the trade 


| catalogue. 


This is a subject too seldom discussed, and, when it is, it 
arouses no great interest, probably because, on the face of it, 
there is no great necessity for making the change. 

Many are content with things as they are, and others no doubt 
feel that to standardise our catalo would take away a 
certain amount of individuality, and the introduction of novelty 
in shape, which the present conditions offer. To suit the 
| buyer’s convenience, however, and to sell the goods, is the main 
| purpose of the catalogue. : 
| In offices of many firms at home and abroad the filing of trade 
| catalogues has been a problem for years, owing to the many 
| awkward and perfectly unpractical shapes which many manu- 


associations, If left to the individual firm, I am afraid headway 
will be slow. PRoGRess. 
September Ist. 





MARINE SALVAGE WORK. 


Str,—I quite agree with P. B. in the statements he makes 
in his letter to you of the 12th inst. I think it is highly essential 
that a strong salvage company should be at once formed to 
undertake the salvage of the numerous vessels sunk all round 
our coast, both warships and vessels of the Mercantile Marine, 
There is no doubt that with proper appliances fully 75 per cent, 
of these vessels could be ceadity raised, and put into work again, 
in a very few months. 

Iam aware of the difficulties of the methods of salving hitherto 
adopted when dealing with great depths. The bulk of the 

roposals that have both been in use and that have been brought 
Sorward by various inventors, rely upon lifting ropes for raising 
the wreck from the bottom of the sea up to the surface. The 
great difficulty in all casés where lifting ropes have been used, 
when by reason of the great weight of the wreck to be raised 
there are a large number of such lifting ropes, has been the 
question of taking up sudden shocks owing to the wave action 
on the floating pontoon or other surface vessel for carrying the 
weight, and also to ensure that no more than the maximum 
strain can at any time come upon any one of the lifting ropes 
In use. 

I am pleased to say that I appear to have successfully 
overcome this difficulty by quite a simple method. I have 
already put my plan before the Admiralty—with the usual 
stereotyped reply, that they are not interested in the scheme 
put forward. 5 

I am perfectly sure that if a company were formed with 
sufficient capital the s.s. Lusitania could be readily raised and 
brought to the surface, and the large amount of specie alone, on 
board this ship, would return a handsome dividend on the cost 
of the salvage, without reckoning upon the value of the salvaged 
vessel itself. J. Watwyn WHITE. 


Widnes, August 31st. 





THE DECIMAL ASSOCIATION, 


Srr,—Your correspondent, Mr. Maclvor, in his letter on the 
above subject, goes out of his way to cast a jibe at those he 
terms the “ anti-liquorists ” and “ first cousins "’ to the “ pro- 
metrists.”” As one of those whose name was included in that 
22-mile long petition presented to Parliament, to prohibit the 
sale of alcoholic liquor for the period of the war and for six months 
after, will you allow me to protest that this policy, which in 
principle has been supported by his Majesty the King and by 
many of our leading stat and tains of industry, as well 
as the rank and file, for weighty reasons which have been 
thoroughly debated on the platform and in the Press, is worthy 
of something more than a passing sneer even from one who 
finds himself unable to support it. 

In other respects I find myself entirely in accord with your 
correspondent’s letter, and more especially with that of 
Mr. Stormonth in the same issue, whose arguments appear to 


me to be entirely unanswerable. 
P. W. Perrer, M.I. Mech. E. 





Yeovil, September 2nd. 





AMERICAN TONS AND GALLONS. 





Srr,—As interesting to British eng ing and « cial 
interests, would it not be well to remind your readers from time 
to time that the United States of America avoirdupois measure 
of one ton, when quoted simply as a ton and not specifically 
as “a ton of 2240 Ib.,”’ is a ton of 2000 Ib. only. 

Also that the United States gallon is a wine measure gallon, 
having a cubic capacity of 23lin. only, against the British cubic 
capacity of 277.463in. per gallon. ; 

n commercial affairs, when quotations are received abroad 
from a British and an American house, each quoting “ per ton,” 
or giving, say, the capacity of a pump at so many gallons, the 
foreigner is unconsciously—so far as he is concerned—often 
deceived into placing his order with the United States on 
account of the apparently cheaper tonnage price or the 
apparently greater pumping capacity. . 
rom wide personal knowledge obtained whilst touring 
foreign countries, the writer knows that this point deserves 
more consideration than it generally receives in Great Britain. 
Therefore, if you are in agreement as to the desirability of 
bringing these points to prominent notice occasionally, perhaps 
the publication of this letter will serve that purpose at present. 

London, September 4th. C. T. EVENNETTE. 





SCREW v. PADDLE-WHEEL. 


Sm,—Your correspondent “ Beppo” wishes to know what 
bearing the results of the Alecto-Rattler trial has on the question 
of propulsive efficiency. I am not in possession of the particulars 
of either of the competing vessels, but, even were such informa- 
tion available, the result of a “tug-of-war” like the one 
described could only partially decide what would be the relative 
propulsive efficiencies of the p liers of the two ships when 
these were running free at their service spseds. The resistance 
of a ship at a given speed depends largely on the stern waves, 
bow waves, and echoes produced by motion ahead at that speed. 
During the “tug-of-war” these would be inconsiderable. 
Assuming that the centre of pressure of the propelling apparatus 
was considerably lower in the screw steamer than in the paddle 
steamer, this would go far to explain the victory of the former, 
but differences of pressure affecting the speed of replacement 
of displaced water are produced by the echo action of the bow 
and stern waves as well as by differences in depth of immersion 
of the propeller. Up to a certain point account may be taken 
of these by tank experiments with mddels driven by propellers, 
but the information thus obtained is still not quite complete. 

September 3rd. Arraur R. LIDDELL. 








ELECTRICITY IN ENGINEERING WORKSHOPS. 


Srm,—We should be glad if you could advise us as to what is 
the usual voltage of electric current used in large foundries and 
i ing works for cranes, lighting, and driving of machine 





| facturers and merchants issue. To introduce a standard size 
| would eliminate the vexing state of affairs which prevails on 
| many a shelf and bookcase, and by standardising the catalogue, 
| say.demy quarto, the recipient would receive a catalogue or 
pamphlet which he could stack on a shelf and refer to at a 
moment’snotice. It could be seen at a glance, and would not 
be lost among its competitors. This latter point is particularly 
desirable when the catalogue is sent abroad and where the 
buyer is dependent to a great extent on it. If our catalogues 
are not well printed and have not a certain amount of dignity, 
to command attention, our foreign competitors will not fail to 
profit by our negligence. 

When the war is over there will, of necessity, be a great demand 
for catalogues, price lists, &c., and surely the present is a most 
fitting time for having this matter adjusted and a standard 
arrived at. 

If I am not presuming too much on your space, I would suggest 
that if nothing is at present being done in this matter, perhaps 
the principal iron, steel, shipbuilding and engineering associa- 
tions om see their way to recommend the consideration of 
this subject to the various firms which constitute these 





tools? Also what advantage it is claimed for the usual voltage 
installed, e.g., freedom from breakdown and low manufactures 
costs? Is direct current usually preferred to alternating 
current, and in the case of the latter, what voltage is generally 
in use for the purpose indicated above ? J. A. 
September 5th. j ‘ 

[Our coi ndent will find answers to his questions in the 
series of articles entitled ‘‘ The Electrification of Isolated Fac- 
tories,’ recently concluded in our columns, but as we understand 
that he is anxious to have the opinions of our readers we publish 
his letter.—Ep. Tae E.] 








Exear ScxouarsniP, 1916.—The Elgar Scholarship has been 
awarded by the Council of the Institution of Naval Architects 
to Mr. Reginald John Shepherd, of H.M. Dockyard, Devonport. 
The scholarship is of the value of £100 per annum, and, subject 





to the regulations governing the same, is tenable for three years 








Sepr. 8, 1916 





THE ENGINEER 


213 





RAILWAY MATTERS. 





Tue jubilee of the opening of Cannon-street Station, 
South-Eastern and Chatham Railway, was celebrated 
last week. 

Tur Committee on Production has awarded the shop- 
men employed by the Lancashire and Yorkshire Railway 
an advance of Is. per week on time rates, and 2} per cent. 
on piece rates. 

Tue Rugby Divisional Engineer of the London and 
North-Western Railway, Mr. W. B. Farr, has recently, 
after 44 years’ service with the company, retired on the 
superannuation fund. 


Tue North-Eastern Railway Company has opened at 
Dairycoates, Hull, a mechanical coaling plant, supplied 
by Spencer and Co., Limited, Melksham. About 135 
engines per day are coaled there. 

“Or the 800 servants of the Pennsylvania Railroad called 
into service on the Mexican borders, 300 have families or 
other dependents who need assistance. This is being 
given gratuitously by the railway company, which also pays 
the dues of the voluntary relief fund. 

A CONFERENCE recently took place between the Pre- 
sident of the Board of Trade and representatives of the 
railway companies. The proceedings were private, but it 
is presumed that one of the subjects discussed was the 
demand of the men that their war bonus should be in- 
creased to 10s. per week. 

THE chairmanship of the Board of Referees, under the 
excess profits tax clauses of the Finance Act, was held by 
Mr. H. E. Duke, K.C. On his appointment as Chief 
Secretary for Ireland he has resigned the former position, 
and Sir Charles Bine Renshaw, the chairman of the Cale- 
donian Railway, succeeds him. 


Tue members of the committee who, as steted in this 
column of our issue of August 25th, are to investigate cases 
of alleged preference of active trades unionists on the 
railways, when selecting men for military service, are 
Mr. H. Courthorpe-Munroe, K.C. (chairman), Mr. F. W. 
Goldstone, M.P., and Mr. J. A. C. Ward. 


In 1913 the average monthly export of steel rails from 
the United States was 38,379 tons, in 1914 it was 14,556 
tons, and in 1915 32,624 tons. For the eleven months 
ended May 3Ist last the average was 44,730 tons. Of the 
total of 443,197 tons exported during the ten months ended 
April 30th 262,772 tons went to Russia. 


Nompsers of former servants of the Canadian Pacific 
Railway, who came over with the Canadian forces, have 
returned to Canada incapacitated from further military 
service. The railway company is re-employing these men 
in positions in which they will be useful, consistent with 
the injuries they have received, and in so far as such posi- 
tions.are available. 

Pustic notice has been given that on October Ist the 
new service of electric trains between Broad-street and 
Kew Bridge, and between Broad-street and Richmond, 
vid Willesden, High Level, will be brought into use. The 
journey is to take ten minutes less than by the present 
steam-worked trains. No second-class accommodation 
will be provided on the electric trains. 


Tue University of London has arranged a new curri- 
culum at the London School of Economics and Political 
Science, which is to lead up to the degree of ‘‘ B.Sc. (Oxon.) 
with honours in transport.” It is proposed, with the 
assistance of six of the leading railway companies, to have 
a complete course of instruction in the “‘ History, Theory, 
and Present Organisation of Transport.” 

A NEw Office, that of the Ministry of Maritime and Rail- 
way Transports, has been provided in the Italian Cabinet. 
The duties of the Minister cover the administration of 
the State railways, all motor and tramway traffic, and the 
mercantile marine, and will relieve the Ministry of Public 
Works of some of the additional burdens thrust upon him 
since the State resumed the operation of the railways 
in 1905. 

TxHE United States Government has ordered from the 
Pullman Company a hospital train of ten cars, designed 
by the Army Medical Department. Five of the cars are to 
be equipped with regular hospital beds, and have large 
side doors for loading and unloading stretchers ; two will 
be of the regulation sleeping car type, equipped with extra 
fans, medical cabinets, and ice tanks ; one will carry a com- 
plete operating room, and another a kitchen large enough 
to provide for 200 persons. 


“*T HAVE recently indeed had occasion to point out,” 
said Sir Arthur Evans, in his presidential address to the 
British Association, ‘‘ that the section of the great Roman 
road that connected the Valleys of the Po and Save across 
the lowest pass of the Julians, has only to be restored in 
railway shape to link together a system of not less value to 
ourselves and our Allies. For we should thus secure, vid 
the Simplon and Northern Italy, a new and shorter Over- 
land Route to the East, in friendly occupation throughout, 
which is to-day diverted by unnatural conditions past 
Vienna and Budapest.” 


On Saturday evening last the 10 p.m. Westbury to 
Salisbury local train shunted on to the opposite line to 
allow the 8.45 p.m. express from Bristol to Salisbury to 

it. Whilst the local train was standing on the up line 
it was run into by the 9.30 p.m. local train from Salisbury 
to Trowbridge. One passenger was killed. As the Board 
of Trade inquiry has not yet been held we will defer until 
next week any comments on the accident. The deputy- 
coroner opened his inquiry on Tuesday last, and after 
evidence as to identification the inquest was: adjourned 
until the 15th instant. 


Tue clause in what is known as the Clayton Act, which, 
as stated in this column on July 21st, is proposed to be used 
against the railway companies in the United States, to 
compel them to obtain competitive bids for all stores 
purchased, was to come into operation on October 15th. 
There is, however, every prospect of a postponement, so 
that the railways may show how unworkable and unreason- 
able the law would be. One effect of the Act would be 
that a parent company could not supply material to its 
subsidiary companies, and it would cost the Atchison, 
Topeka and Santa Fé alone 100,000 dols. a year. 





NOTES AND MEMORANDA. 





UNDERWATER coal storage has been successfully adopted 
by the Iowa Railway and Light Company, 

THE entire water supply (amounting to 7,500,000 gallons 
per day) of El Paso, Tex., a city of 100,000 population, 
is raised from 32 deep wells by an air-lift system. The 
wells are 8in, to 14in. in diameter and 500ft. to 600ft. deep. 


AttHovueH for long distance transmission iron is not 
suitable for the manufacture of telephone cables, by reason 
of its higher resistance and self-induction, which are 
50 per cent. higher than those of copper, for short distances 
it can be used quite effectively. 

AccorpDInéc to a bulletin on ‘‘ The Manufacture and Use 
of Alloys,” by Mr. Henry D. Hibbard, and issued by the 
United States Bureau of Mines, high-speed steel is being 
used for the exhaust valves of petrol motors and has given 
excellent results, owing to its heat-resigting quality. This 
bears out, to some extent, the experience of users of this 
kind of steel for cutting purposes, which shows that high- 
speed steel cuts best when hot. Y 


AT a recent meeting of the Acadenty of Sciences, Paris, 
M. Esclangon contributed a paper on “ The sound of 
gunfire and zones of silence.”” He said that the detonations 
arising from the sudden expansion of gas at the mouth 
of the gun and from the explosion of the shell, even of the 
largest calibre, are inaudible at about 30 kilometres, and 
the author concludes that the sounds heard at distances 
of 50 to 200 kiloms. from the front are due to the waves 
set up in the air by projectiles moving with initial velocities 
greater than the velocity of sound. 


AT one time there were twenty-five separate electric 
power generating stations in Chicago under many different 
managements. But the result of centralisation has been 
@ saving in coal, in the cost per kilowatt, in operating costs, 
and in the charges to the consumer. The characteristics 
of the peak load have also changed, and the maximum rail- 
way load is now about three times that of the lighting out- 
put. Larger units are likely in the future ;,30,000-kilowatt 
units will be installed next year, and larger ones the year 
after ; higher steam pressures are also likely, and are being 
used experimentally at the present moment to some 
extent. 

A METHOD of testing magneto apparatus was described 
recently in la Révue Electrique. The magneto to be tested 
is caused to produce sparks between Pt-points in an atmos- 
phere of nitrogen enclosed in a glass bulb, across which 
there also extends a resistance wire in an independent 
circuit. The expansion of the enclosed gas, due to the 
heat generated by the sparks, is measured by the movement 
of a mercury column in a U-tube, one end of which opens 
into the bulb at the bottom. The apparatus is calibrated 
by means of the resistance wire. The results of experi- 
ments are given, showing the variation in the energy per 
spark. This rises to a maximum and then decreases as 
the speed of rotation is increased. 


THE growth of the use of wireless telegraphy on vessels 
of small tonnage and the need of a moderate power 
installation for emergency uses on large vessels, has 
induced ‘the Marconi Company to introduce a } k.w. 
installation, in which the whole of the transmitting 
apparatus, including the motor alternator, is mounted 
compactly in a wooden cabinet, 27in. high, 26in. wide, and 
17in. deep when closed. The cabinet is divided into 
two portions, the larger portion containing the motor 
alternator and disc discharger and the upper and smaller 
portion serving to hold the condenser battery, primary 
inductance, aerial tuning inductance, earth arrester 
terminal, wave-shortening condenser, &c. 


AN instrument for determining the strains existing in 
a working engineering structure has been placed on the 
market by an American firm. It consists of two studs 
carrying rods which lie parallel to the axis of measurement. 
One of the rods carries a chamber communicating with 
a glass capillary tube. This chamber is closed by a 
flexible diaphragm, against the centre of which the second 
rod bears. A coloured liquid is run into the chamber until 
the level stands at a convenient height in the gauge tube. 
Special studs are supplied for attaching to various objects, 
and once the instrument is set up any motion between the 
two points of attachment is greatly magnified by the 
movement of the liquid in the tube. The standard 
instrument is said to measure to one. fifty-thousandth of an 
inch, and the readings are not affected by vibration. 


As the result of investigations recently carried out by 
Messrs. Wigg, Williams and Gates on concrete, it has been 
found that the compressive strength of concrete may be 
reduced by the use of an excess of water in mixing to a 
fractional part of that which it should attain with the 
same materials. Too much emphasis cannot be placed 
upon the injurious effect of the use of excessive quantities 
of water in mixing concrete. The compressive strength 
may be also greatly reduced if, after fabrication, it is 
exposed to the sun and wind or in any relatively dry 
atmosphere in which it loses its moisture rapidly. The 
results of the investigations would indicate that the 
compressive strength of most concretes, as commercially 
made, can be increased 25 to 100 per cent. or more by 
employing rigid inspection which will ensure proper 
methods of fabrication of the materials. 

TuE chief uses to which magnesium are put are as an 
alloy with other metals and for intense illuminations of 
short duration. When alloyed with aluminium or 
aluminium containing traces of one or more other metals, 
the crystallisation and other properties are modified. 
As a “scavenging” alloy, it clears up oxide of other 
metals, making dense, clean, strong and homogeneous 
alloys. Because of its intense avidity for both oxygen 
and nitrogen, it is valuable in aluminium, nickel, copper, 
brass, &c., and in special steels. In aluminium castings, 
for instance, less than 2 per cent. of magnesium cleans the 
metal and leaves } to 14 per cent. in the casting, about 
doubling its tensile strength, quadrupling its resistance to 
shock and jar, and producing a much more easily machined 
metal. As an illuminant for military uses, it is extensively 
employed for shrapnel trailers, star bombs, flare-lights, &c., 
and in photography for flash-lights. Large quantities are 
consumed in the manufacture of illuminating bombs and 
trailers for night firing. 





MISCELLANEA. 





OwInG to the cessation of the supply of rails by Germany, 
there is a dearth of light rails and mining trucks in South 
Africa. 


OysTER shells are being used extensively in the manu- 
facture of Portland cement along the coast of the Gulf of 
Mexico. 

THE death is announced of Mr. William Allday, of the 
firm of Alldays and Onions Pneumatic Engineering Com- 
pany, Limited. Mr. Allday came of a very old Birming- 
ham family, whose business as makers of bellows, forges, 
and tools dates back to the eighteenth century. Of late 
years the firm has been largely identified with the produc- 
tion of motor cars. 

Tue Gisborne Borough Council, New Zealand, is open 
to receive tenders for the supply, delivery, and erection 
at the municipal electric power station of a cooling tower 
for dealing with the circulating water necessary for con- 
densing 9000 lb. of steam per hour. The specification 
may be consulted at the Commercial Intelligence Branch 
of the Board of Trade. 


For paving the roadway of bascule bridges at Chicago, 
the Department of Public Works is now using hexagonal 
wood blocks 34in. thick, instead of 4in. rectangular blocks. 
One of the main reasons given for the use of the hexagonal 
blocks is that, being all heartwood, the expansion is radial 
instead of longitudinal, so that there is less trouble from 
expansion and contraction movements. 


THE Government restriction of the petrol supply has 
considerably affected railway companies, in common with 
all commercial users of the spirit, and it has been necessary 
to curtail the Great Western passenger road motor car 
services to the extent of about 50 per cent. This has been 
effected by entirely suspending the services on several of 
the less important routes, and reducing to a minimum 
the number of trips on the remaining routes. 


WE regret to see the announcement of the death of 
Captain William Henry Bourchier Savile, R.F.A., and 
formerly captain Ist Gloucestershire R.G.A. Volunteers, 
who fell in action on August 14th. He was the son of 
Colonel H. B. O. Savile, C.B., of Clifton, Bristol, and was 
educated at Clifton College. He was a member of the 
Institution of Civil Engineers, and when the war began 
was assistant engineer at Bristol Docks. He was forty-two 
years of age. 

AccorpiIne to the American Machinist, since the 
commencement of the war a number of American firms 
has taken up the manufacture of bayonet scabbards. It 
seemed a very easy problem, and offered a wide-open 
door “‘ to get rich quick.” After many experiments and 
a loss of much money all these would-be scabbard makers 
dropped the work, and either went back to their original 
lines of manufacture or took up other branches of munition 
making. 

WE understand that the Wanganni Harbour Board, 
New Zealand, has decided to complete a deep-water 
harbour scheme, which will enable eight liners to be 
berthed inside the river mouth. Another projected work 
in New Zealand is the augmentation of the water supply 
of the city of Dunedin. We understand that the necessary 
pipes and fittings will not be purchased until pre-war 
prices are restored, but that the necessary tunnelling will 
be proceeded with. 

THE Boletin Oficial, Buenos Aires, of June 12th, publishes 
a decree approving the expenditure of 67,050 pesos currency. 
(about £5900) on the construction of works necessary to 
prevent the overflowing of the Rio Negro at the town of 
Conesa, Territory of Rio Negro. The Boletin also publishes 
a decree authorising the Argentine Irrigation Department 
to carry out investigations and draw up a scheme of works 
for the development of irrigation in the Department of 
Met&n, Province of Salta, by the extended utilisation of 
the waters of the rivers Concha, Metén and Yatasto. 


A NEw law is in contemplation in the United States of 
America, which requires every ocean and coastwise 
sea-going merchant vessel of 1000 gross tons and over, 
propelled by machinery, to carry three licensed assistant 
engineers and one licensed chief engineer, irrespective of 
size of engines, quantity of machinery on board, or impor- 
tance of engineering work to be performed. The same type 
of vessel of over 200 gross tons and less than 1000, engaged 
in similar service, and a vessel of from 100 to 200 gross tons, 
engaged in trade at sea on routes of more than twenty-four 
hours, must have on board three licensed engineers. 


As the result of the Retrenchment Committee’s recom- 
mendations, the Government has decided to suspend the 
publication of all consular reports during the period of the 
war. In commercial circles this is a step which will not 
be generally commended. - At the present time we are 
being urged to capture the enemy’s trade, and one of the 
chief aids to this end should be the advice of our consular 
agents as to the requirements of their particular spheres 
of operation. If the reports of these officials are not at the 
present time worth the small expenditure on printing and 
paper, the need for reform, which has been advocated so 
often, is indeed great. We cannot think that things are 
as bad as that, and would like to see this decision re- 
considered. 

In the early days of the motor car a common source of 
trouble and falling off of power was the pitting of the 
exhaust valves and seatings, due to the heat of the spent 
gases. In modern petrol engines troubles on this account 
are rarely met with, and if they are the inlet valves are 
found to be the chief sufferers. An article in the Autocar 
suggests that the steel used for the valves on the best cars 
is now of a quality which is very little affected by heat, and 
that the exhaust valves have the dirt burnt offthem. The 
mere burning does not hurt them. Indeed, it is probable 
that the valves are improved by this form of heat treat- 
ment, and, as their faces are kept reasonably clean by the 
exhaust blast, they drop more or less true on their seats 
without any grit sticking to them. On the other hand, 
the inlet valves are comparatively cool; their faces are 
never subjected to the scouring effect of the exhaust blast, 
and consequently any abrasive material in the form of grit 
which passes into the engine sticks on their faces, and the 
valves pound this stuff into themselves and their seatings. 
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Mr. Gerald Stoneys Address. 


THE greater part of the energetic address which 
Mr. Gerald Stoney delivered before the Engineering 
Section of the British Association, on Wednesday, is 
devoted to labour questions. Hearing it, one could 
not avoid some regret that discourses of the kind are 
nearly always delivered by presidents, and hence that 
discussion on them at meetings is forbidden. In the 
near future some of our engineering societies may see 
that the biggest problems employers and works 
managers have to face are connected with labour 
economics and not with technical engineering and 
may decide that in spite of manifest objections it is 
as well to devote an evening now and then to their 
discussion. Mr. Gerald Stoney’s address would have 
made an excellent opening speech in a debate. He 
was impartial in the administration of the whip, he 
scourged the workman, but he did not spare the 
master, “for one side is as bad as the other at 
present.” He told the workmen that they were 
shirkers, but he trounced employers quite as roundly 
for their neglect of the welfare of their men—neglect 
which has necessitated the establishment of Factory 
Acts—and for a bad wage policy. Where he hit a 
man with his left, he got in a swing with his right on 
the master. 

Mr. Stoney is in a position to know what he spoke 
about. For many years he was connected with 
Parsons’ Works at Heaton, and he has had every 
opportunity of learning the ways of Northern labour 
and Northern employers. Hence, even when his 
assertions appear to be a little exaggerated, they must 
be listened to with attention. “ A fair bonus system,” 
he said, “is perhaps the ideal way of paying men, 
but here, again, although the times for a job are 
supposed to be fixed and unalterable, in too many 
cases they have been altered by various devices, and 
as a result the system is looked upon with suspicion 
by the workmen.” We are ready to admit that such 
suspicions exist, but that they are not the chief 
ground of the workman’s objection to premium bonus 
systems is shown by the fact that the Rowan system 
and others which get over the difficulty of excessive 
wages, and hence reduce any desire on the part of the 
employers to cut the rates, is as strongly opposed as 
the normal arrangement. The trade union objection 
is, we believe, rather one of principle than of detail. 
Workers with “ advanced views” hold that a work- 
man’s time is an absolute entity with a definite 
inherent value altogether apart from the output. It 
is a misfortune for which a man should not be held 
responsible, that he is not as nimble or as quick as 
another man ; if each gives an hour of his life to an 
employer, both should receive the same wages. 
Whilst the unions will not admit that they are 
swayed by a principle of the kind, many of their 
actions prove that it has weight with them. The 
general objection to piece-work, the reluctance of one 
man to exceed the output of another, the desire to 
level rates, the opposition to the premium system and 
so on, all show the same thing. The tendency is 
always to lower the capacity, to bring it down to the 
level of the slowest workmen. When that standard 
minimum is reached then all men are of equal value, 
and day-work, with the happy consciousness that 
reward is not dependent upon effort, takes the place of 
piece-work. Whether they admit it or not, it is for 
some such ideal that trades unions, and particularly 
those that are most flavoured with Socialism, strive. 
On the other hand, the employer desires the very 
opposite. He wants to pay the least wages for the 
greatest output. If it were not for the constant 
friction they entail, he would have never a word to 
say against piece-work and bonus systems. Payment 
by results is, Mr. Stoney admits, the “ ideal way.” 
To attain it is the object, either directly or 


indirectly, of all the labour schemes that have 
emanated from employers; 
only the same thing in disguise. 


even profit-sharing is 
But we doubt 





if it ever can be attained; it seems to us more 
probable, that with the increasing power of labour, in- 
centives to effort will be more and more discouraged, 
more and more opposed until perchance they 
disappear altogether ; there will be a minimum wage, 
but a minimum high enough to satisfy the needs of 
the workman without piece-work or bonus addition. 
Whether any country could progress, or even hold its 
position, under such economic conditions is a question 
which will hardly agitate labour, but it must exercise 
the brains of all thinking men. Labour would push 
its principles even as far as capital. It does not 
approve of big dividends, and its general objection to 
private capital is wellknown. This in face of the 
fact, very clearly put by Mr. Stoney, that every £200 
of capital invested in industry in this country “ means 
work and livelihood for one British working man.’ 
The workman says, according to Mr. Stoney: “ Put 
not thy trust in employers,” to which the employer 
retorts, ‘‘ Put not thy trust in workmen,” and the 
official who is between the master and the man adds, 
‘“ Put not thy trust in either.” 

For many years we have urged that the asperities 
and difficulties of the perennial labour trouble would 
be mitigated if this distrust could be removed, and 
we notice with satisfaction that there is nowadays 
an increasing recognition of that fact. In his address 
to the Trades Union Congress, Mr. Gosling, the 
president, asked if it would not be possible for workmen 
to be allowed to take some part in the management 
of works, and on the same occasion the Lord Mayor 
of Birmingham, Mr. Neville Chamberlain, said “ he 
thought sometimes that if trade union leaders could 
occasionally be admitted to the counsels of employers 
and could see a little more of the game from the 
inside, they might be able to give a little assistance in 
preventing recurring periods of unemployment.” 
Mr. Stoney, in his address, asserted that “ unless 
something can be done to bring master and man 
together and make both work for the common good, 
English trade must inevitably go down, and the 
supremacy that England has in the engineering of 
the world will come to an end.” Twenty or thirty 
years ago the employer knew his men well and was 
proud of the fact. Nowadays he knows little or 
nothing about them. On the other hand, the men 
used to work for a master, a personality ; now in most 
cases they work for a limited company, an abstraction. 
For both reasons the old human ties are weakened ; 
neither side understands the difficulties and trials of 
the other. We do not say it is possible ever to return 
to the old conditions, but at least the ignorance of 
both parties might be reduced. Employers, asa rule, 
have the means at hand of making themselves 
acquainted with the conditions under which their 
workpeople live, but the workpeople, as a rule, know 
nothing whatever about the business side and the - 
general management of the trades in which they are 
engaged. It is this ignorance that engenders much 
suspicion. If they could be let into some of the inner 
secrets of trading, if the mysteries of a balance sheet 
could be explained to them, if they could be made 
acquainted with the many difficulties and troubles 
connected with the factory that the employer has to 
face, some of them, at least, might take a new view of 
affairs. If, furthermore, the economics of a nation’s 
trade could be put before them in a simple and lucid 
form some of the errors that now obtain might be 
removed. To begin with, the elemental facts as that 
labour is as much dependent upon capital as capital 
is upon labour, and that whatever is bad for the 
trade of a country is bad also for labour, would be 
made clear. It will be seen that what we ask for is a 
wider education. A very great deal is being heard 
about the education of the leaders of industry ; the 
education of the workman in those branches of 
knowledge to which we have alluded is at least as 
important. For it is the workpeople who hold the 
casting vote in the welfare of the country. Unless 
they will agree to work under terms that make 
competition with other nations possible, then all the 
scientific progress in the world cannot save our export 
trade. Unless we can find the means of stopping the 
incessant struggle between capital and labour, we may 
fail to take advantage of the revival of commerce that 
is coming, and may even fail to recover from the blow 
which the war has given to our trade. 


Ships of War and Commerce. 


Ir is recognised, even in Scotland itself, that the 
Clyde was “ notoriously the most diffieult district in 
the United Kingdom to organise for the purposes of 
war work,” and the success of the efforts of the three 
Commissioners, Mr. Lynden Macassey, K.C., Sir 
Thomas Munro, and Mr. I. H. Mitchell, who were 
appointed in January last to effect Dilution of 
Labour in this area, is doubly worthy of praise. The 
Commissioners had to face tremendous obstacles, 
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An attempt had been made from London to force 
dilution on the Clyde, and the whole district— 
employers, it must be admitted, almost as much as 
men—were up in arms against it. Compulsion was, 
then, already discredited ; the Clyde could not be 
driven into the acceptance of a principle of which it 
disapproved. The Commissioners therefore set to 
work in another way. They held frequent inter- 
views with employers and workmen, and by sound 
argument convinced both parties that dilution was 
a necessity. Then, with the help of much tact and 
careful organisation, they began, step by step, to 
effect their purpose. In a little more than eight 
months their work has been finished, and they dissolve 
with the knowledge that labour dilution on the Clyde 
is now as thorough and complete as in any other part 
of the kingdom. 

It was appropriate that just when the work of the 
Commissioners was ended, the First Lord of the 
Admiralty should visit Clyde shipyards and engine 
works, and address the trades unions of the district. 
That he could not fail to be impressed by what he 
saw goes without saying, and he did no more than 
justice to our greatest shipbuilding centre when he 
asserted that the contribution it had made was 
“splendid” and “ magnificent.” He could have 
gone to no district in the United Kingdom that would 
have given him a greater or truer conception of the 
might and power of a country which owes its great- 
ness to the sea. The workshops and shipyards of the 
Clyde present a never-to-be-forgotten spectacle—a 
spectacle which we wish every one of our friends and 
Allies could see, for no argument that we can con- 
ceive would bring home to the mind the inexhaustible 
resources of our land, the power to resist to the last, 
and the capacity to win in the end. But the work of 
the Clyde is far from finished. The energy and 
intensity of purpose that are now evident on every 
hand has still to be continued on the building of 
warships of all kinds, but equal industry must be 
devoted to the construction of a new mercantile 
marine. Mr. Balfour told his audience that the 
Government had taken over for war purposes of one 
kind and another 42 per cent. of the shipping of 
Great Britain, and another 10 per cent. had been 
given to our Allies. Thus more than half of the 
nation’s ships had been taken away from the voca- 
tions for which they were built. Amongst these 
vessels, and amongst those still carrying on the sea- 
borne trade of the country, there have been losses to 
an extent which is at present but dimly known. 
That it is far less than our enemies deceive them- 
selves into believing is certain, but that it is great 
enough to handicap us in competition with neutral 
countries is certain, and every effort is needed, both 
on the Clyde and in all other shipbuilding centres, to 
make up the deficiency. Many merchant ships are 
already being built, but many more, very many more, 
must be laid down. We must run no risk of finding 
our great lead in the world’s shipping irretrievably 
lost when peace returns. ‘“‘ Men,” said Mr. Balfour, 
“are necessary, shells and guns are necessary, but 
the fundamental necessity underlying all these, and 
without which the most ample supply of all the other 
necessaries would be absolutely empty and useless, 
is the necessity to maintain that practical command 
of the seas which the British fighting ships and the 
British Mercantile Marine, acting in collaboration 
and co-operation for so many glorious generations of 
our history, have been able to maintain.” 

The appeal of the First Lord of the Admiralty was 
not addressed to deaf ears.. Although the Clyde was 
tardy in acceptance of dilution of labour, although it 
has been disfigured by labour troubles on which it 
must now look back with regret, it has never been 
lacking in loyalty. It has risen nobly to a mighty 
occasion, and that it will continue without abatement 
the great effort it has been making for months past 
no one doubts. It has done things in war shipbuild- 
ing which are hardly credible even by those who have 
witnessed them with their own eyes, even taken part 
in their accomplishment. Can anyone believe now 
that it will be less ardent, less ingenious, less indus- 
trious, in the building up of that mercantile navy 
upon which the future of our country depends, as 
much as upon the glorious fleets which protect our 
shores and keep open the highways of the sea ? 


Science for All. 


A LITTLE more than a year ago the Educational 
Science section of the British Association set up a 
committee to study the success and prospects of 
Popular Science Lectures. This committee has just 
presented its first report. It cannot be regarded as 
very encouraging. Careful inquiries have shown that 
the attendance at lectures of the kind is generally 
small and that only when great exertions are made, 





as in the case of Gilchrist Lectures, is a good attend- 
ance insured. There is clearly no general craving, 
such as existed some years ago, for light on scientific 
problems. People, as a rule, prefer the picture- 
palace or the music hall to the lecture theatre, and 
can only be induced to attend the latter by making the 
discourse as much like an entertainment as possible. 
The committee must not be discouraged by these 
facts. Indeed, their existence is the very thing that 
exhibits the need for the popularisation of science. 
If we had reached the position where every scientific 
lecture-room was crowded to the rafters, there would 
be no work for the committee. It is because the 
general public has not sufficient sympathy with 
science that popular lectures are needed. It is not 
necessary, not even desirable, that every man should 
be a scientist, but it is in the highest degree desirable, 
nay more, necessary, that every man should recognise 
that the continual progress of civilisation depends in 
a large measure upon natural and industrial science. 
The committee itself says : “‘ There is especial need at 
the present time of lectures showing the relation of 
science to many aspects of national life. Science and 
scientific method mean progress and efficiency, and 
the more this is recognised the greater will be the 
interest taken in the promotion of scientific study and 
investigation.” Precisely. We cannot expect every 
man to be a Darwin, a Pasteur, a Faraday, or a Huxley. 
But we can expect every man to know something of 
the work of such scientists and to show an intelligent 
interest in it. The future may bring that about by 
changes in school curricula, but for the present we 
have to deal with a great many people who have left 
school days long behind them, and as it is they and not 
the school-boys and girls who influence the welfare of 
the country at the moment, it is they who must be 
brought into sympathy with science. We are 
convinced that much can be done by popularising 
science, both by lectures and by books. A great 
effort may be needed, but a great effort is worth 
while. We must add, however, with regret, that to 
our minds the titles of lectures which the committee 
puts forward are, for a large part, more suited to 
debating societies than lecture theatres, and are more 
likely to breed social and political trouble than to 
generate that sympathy with science of which the 
country stands in need. It is inconceivable that a 
committee should regard as suitable matters for 
popular scientific lectures such subjects as ‘“ Un- 
scientific Ministers and their Muddles,” ‘“‘ Politics and 
Trade,” ‘“ What a Ministry of Commerce might do for 
the Empire,” “‘ The State as a Co-operative Society,” 
“Capital and Labour,” “ Nationalisation of the 
Highways,” “‘ Railways as State Services,” and so on. 
Important as such matters may be, they are not 
“Science,” and not one of them could be presented 
without stirring up those passions and animosities 
that it is one of the duties of pure science to allay. 


The American Railwaymen’s Demands. 


THE granting of the demands of the trainmen of 
the United States, rather than facing the conse- 
quences of what would undoubtedly have been a 
serious strike, isa victory for labour that may have 
very regrettable results. The companies had said 
that they could not afford to make the concessions 
asked for, but were willing to put the question to 
arbitration, and to abide by the award. But as the 
men would not abate their demands nor change from 
their attitude of obstinacy, President Woodrow 
Wilson sent a message to Congress asking for the 
immediate passage of a Bill granting an eight hours’ 
day to the trainmen, and for the Inter-State Com- 
merce Commission to investigate the question as to 
the effect of this upon the freight rates. The mer 
are to get the new arrangement from January Ist, 
and the Commission has to report within nine months. 
The companies will therefore have to start paying at 
the increased rate before the report on its effect on 
freight rates may be available. Possibly the opinion 
of the Inter-State Commerce Commission may be 
adverse to any increase in the railway charges, and if 
80, the companies will have to retrench, and business 
will suffer as a consequence. In either event, whether 
rates are increased or not, the public will have to pay. 
There are many who, remembering the size of American 
trains, and the heavy work trainmen have to per- 
form, consider that an eight hours’ day is quite long 
enough. But this is a misconception of the facts. 
The men do not ask for what is generally known as 
an eight hours’ day, but to be paid the same wages 
for eight hours that they now get for ten, and to be 
paid overtime at time and a-half rates for all time 
over eight hours. Whether the concession to the 
men has been influenced by politics it is difficult to 
say. Mr. Wilson is generally considered to have the 
courage of his convictions, and has in many questions 





pursued a course of policy that has not been universally 
popular. It is, however, hard to forget that he has 
just accepted his nomination for re-election as 
President next November. 
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The Panama Canal ;: An Engineering Treatise. Two 
volumes. New York and London. The McGraw- 


Hill Book Company. Price 3ls. 6d. net. 


AutTHouGH the name ‘“ Goethals” appears on the 
covers of this work, Major-General George W. Goe- 
thals, governor of the Canal zone, is not its author. 
The two volumes contain twenty-five papers, and 
of these but two, one of which is the introductory 
chapter, are contributed by General Goethals. The 
remaining chapters are each written by an engineer 
or other specialist who was in charge at the Canal 
of the branch of work covered in any one chapter. 
The individual papers were presented at the Inter- 
national Engineering Congress held last year at 
San Francisco. 

The introductory paper by General Goethals is a 
very matter-of-fact summary of the history of central 
American canal propositions from the time of Cortez, 
who seems to have been the first to discuss the matter, 
down to 1902. when the President of the United 
States was authorised by Congress to acquire the 
rights and property of the reconstructed ‘* Com- 
pagnie Universelle du Canal Interoceanique de 
Panama,” to give M. de Lesseps’ company its full 
title. The information in this chapter is as detailed 
as most will require, and what it lacks in the way of 
human interest is no doubt made up for by its 
accuracy. 

The second paper is written by the University of 
Pennsylvania’s Professor of Transportation and 
Commerce, and presents a study of the commercial 
and trade aspects of the Canal. Having indicated 
the effect of the opening of the Canal on shortening 
the trade routes between certain important ports, 
the author discusses the influence of the Canal upon 
the location and development of American industries 
and other matters of what may be called local interest. 
In his last few remarks he strikes a note of wider 
moment when dealing with the policy to be followed 
in managing the Canal. “ In the long run,” Protessor 
Johnson remarks, “the management of the Canal 
will probably test the ability of the Government as 
fully as did the constructon of the water-way.” 
Over the fixing of the tolls, as will be remembered, 
less discrimination than was desirable was at one time 
likely to be shown. But that has now been settled 
satisfactorily, and all vessels, American and others, 
are to be treated on an equal footing. The tolls to 
be charged are on the uniform basis of 1.20 dols. 
per net ton, with a reduction of 40 per cent. if the 
vessel passes through the Canal without passengers 
or cargo. The question of how the net tonnage is 
to be measured is no doubt a complex one. One 
net ton means a space of 100 cubic feet, so that the 
toll charges—it is at least so intended—are propor- 
tional to the earning capacity of the vessel. It may 
be assumed, however, that whatever method of 
tonnage measurement is used, shipbuilders will by 
special designs seek to turn the rule to the advantage 
of the shipowner. Professor Johnson does not tell 
us what tonnage rule has been adopted, merely: 
informing us that a scientific code is in force. It 
may be added that warships using the Canal have to 
pay a toll on the basis of 50 cents per ton of dis- 
placement. 

In the third paper an attempt is made to discuss 
the geology of the Canal zone. Little can be done 
in the space at. the author’s disposal except to 
convey an impression of the great complexity of the 
geological formation and of the instability of the land. 
On the latter subject Mr. MacDonald has one or two 
interesting remarks to make. It is his opinion that the 
Isthmus first appeared as an archipelago of islands in 
a shallow sea, and that it was not until comparatively 
recent times that the two continents were joined 
above water. Four times since then the connecting 
land seems to have sunk below sea level only to rise 
again. The last upward movement perhaps began less 
than a thousand years ago, and appears to be con- 
tinuing at the rate of something less than 3ft. in a 
hundred years. This rising tendency, the geologist 
concludes, will be well within the capacity of ordinary 
dredging operations to nullify. But how, the 
engineer may ask, will it affect the level of the lock 
sills ? On the vexed question of slides the author 
expresses himself with caution. He warns the 
general public, however, to expect a continuation 
of slides, which may require considerable dredging 
to overcome, during the first few years of operation 
of the Canal. After some period, so he seems to 
convey, such slides will cease. 

The fourth paper deals with the sanitation of the 
Canal zone. It is an interesting account of a great 
achievement. In 1880 the climate of Panama was 
described as embracing a wet season lasting from 
April 15th to December 15th, when people died of 
yellow fever in four or five days, and a dry season 
lasting from December 15th to April 15th, when 
people died of pernicious fever in less than 36 hours. 
Yellow fever and malaria were the chief curses. 
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During the eight years of the French company’s 
working, an average of over 2000 employees died 
each year, chiefly from yellow fever. This, out of 
an averageforce of 13,000 odd,demoralised the workers, 
and at times threatened to make the further prosecu- 
tion of the work impossible. To Colonel W. C 
Gorgas, of the United States Medical Corps, belongs 
the chief credit for eliminating yellow fever, malaria, 
and other diseases from the Canal zone. It was 
known beforehand that the first two diseases were 
transmitted each by a particular class of mosquito. 
How the pests were overcome is well known, and may 
be followed in Lieut.-Colonel Mason’s paper. It 
may be pointed out that in overcoming these and 
other diseases such as beri-beri, small-pox, typhoid, 
and plague, the Committee of Sanitary Experts 
not only made the construction of the Canal possible, 
but rendered its future existence innocuous from the 
sanitary point of view to all the peoples of the world 
whose ships would use it. 

The fifth paper—on preliminary municipal engin- 
eering at Panama City—and the sixth, on municipal 
engineering and domestic water supply in the Canal 
zone—are in part supplementary to Colonel Mason’s. 
They describe in detail the general work which was 
undertaken to “clean up the Isthmus of Panama 
and make it habitable to North Americans.” The 
papers deal with the construction of roads and 
streets, the creation of a satisfactory sewerage 
system, and the provision of a suitable water supply. 
Both are filled with considerable technical interest 
to engineers working in tropical climates, and at 
times, when dealing with the earlier days of the 
work, are relieved by humour and at least once by 
a note of pathos. 

In the seventh paper, dealing with the working 
force of the Canal, Major Wood gives us an excellent 
insight into the early difficulties of obtaining suitable 
labour to carry out the Canal work proper and all its 
incidental additions. The failure of the French 
company left about 20,000 West Indian labourers 
stranded at the Isthmus. The islands had to re- 
patriate them at Government expense after much 
suffering and hardship had occurred. Remembering 
this, the authorities at Jamaica, Barbados, Mar- 
tinique, and other islands opposed the emigration 
of their natives to Panama when the United States 
took up the work. In this opposition they were 
backed up by the planters, who feared a dearth of 
labour in the islands. Further, the reputation of the 
Isthmus as a pest hole had been well advertised 
during the French occupation, and until improved 
sanitary conditions prevailed, as they ultimately 
did, kept many from seeking work at the Canal. 
Regular labour recruiting offices were instituted in 
the States and the West Indian Islands, but by 
1908 the improved conditions, high wages, and fair 
treatment became sufficiently well known to attract 
labour without any other inducement. Indeed, we 
read that in the later years the Isthmus itself became 
a labour recruiting ground which was exploited by 
certain railway and other enterprises in the surround- 
ing countries. To recruit, transport, train, house, 
feed, and keep contented a force amounting at times 
to over 45,000 men was an undertaking the successful 
accomplishment of which reflects much credit on 
those responsible, particularly so when the nature 
of the climate and the diversity of types enrolled is 
borne in mind. 

The eighth paper deals with the purchase of 
construction supplies for the Canal, and is contributed 
by Major Boggs, the general purchasing officer 
resident at Washington. It contains a record of the 
system followed in requisitioning supplies from the 
Canal zone, in calling for bids, in awarding contracts, 
and in inspecting and passing the goods ordered. 
To some it may appear that the procedure followed 
savours of ‘‘red-tapeism.” We agree, however, 
on the whole, with Major Boggs that “‘red-tape is 
merely another name for method and system, and 
while undoubtedly exasperating in certain individual 
cases, is essential in carrying on a business of any 
importance.”” We also are in accordance with him 
when he says that, “‘ with some of the larger private 
corporations there is fully as much as with the 
Government and possibly more.” This remark, if 
particularly applicable to American business methods, 
is not without point in this country. A few years ago 
Major Boggs’ paper would have been one of the most 
impressive in the whole collection. To-day the work 
of ordering the supplies required in the construction 
of a canal costing all told some 90 million pounds— 
or 9 millions a year—seems almost paltry compared 
with the activities of our Ministry of Munitions of 
War. We are now in this country spending money 
on the war at a rate which would pay for a Panama 
Canal once every 18 days ! 

The ninth paper is the longest in the first volume, 
covering 112 pages, not counting its numerous inter- 
leaved charts and tables. It is devoted to the 
climatology and hydrology of the Canal zone. To 
one part of it—namely, that discussing the seismology 
of the district—we turn with particular interest, 
for, as is well known, the area of the Caribbean Sea 
1s one of the most earthquake-disturbed in the world, 
as witness the violent seismic activity in the West 
Indian Islands and in the States of Costa Rica and 
Nicaragua, immediately adjoining the Republic 
of Panama. According to Mr. Willson, the Canal 


lies outside the destructive earthquake belt. Shocks 





have occurred, but, or so it is stated, local history 
and the state of preservation of certain ancient ruins 
supports the belief that the Canal zone has not been 
visited by violently destructive earthquakes in modern 
times. Up to 1904 available records show the occur- 
ance of 28 earthquakes, but of these only one, namely, 
on September 7th, 1882, seems to have been at all 
serious. Since the beginning of January, 1909, 
modern seismographic records have been taken at 
Ancon on the Pacific coast. Over the six years from 
January, 1909, to December, 1914, these instruments 
have recorded 268 earthquakes, but of these, some 
related to quakes occurring as far distant as Alaska 
and Russian Turkestan. Only 19 were of sufficient 
intensity to be felt locally. We are told that the 
Canal works suffered “practically no damage” 
from any of these disturbances, although the new 
Administration Building at Balboa Heights was 
slightly damaged by a shock on May 28th, 1914. 
It is evident then, that although the Canal is situated 
in a part of the world known to be particularly liable 
to earthquake visitations, its exact site seems some- 
how to be sheltered from anything exceeding mild 
shocks. Nevertheless, it is apparent that some anxiety 
will always be felt as to the possible effect of future 
disturbances on the Canal works. 

With the tenth paper we reach the discussion of 
the engineering features proper associated with the 
construction and working of the Canal. It is from 
now onwards that the work really justifies its claim 
to being an engineering treatise. Much of the prin- 
cipal matter dealt with has already been covered 
in our pages by the accounts which we have published 
from time to time on the progress of the Canal works. 
The information given in papers ten to eighteen is 
very detailed, and is accompanied by numerous 
folding plate drawings and plans. These papers 
describe the dry excavation and dredging work per- 
formed in the course of constructing the Canal, the 
design and the construction of the locks, dams, 
spillways, regulating works, lock gates and valves, 
and so on. The seventeenth and eighteenth papers, 
it may be worth mentioning, describe certain of the 
precautions against accidents which have been taken 
at the locks. It may be recalled that the Canal 
includes two artificial lakes, the large Gatun Lake 
on the Atlantic side and the much smaller Miraflores 
lake on the Pacific side. Passing through from the 
Atlantic to the Pacific, a vessel first proceeds at sea 
level until it reaches the Gatun locks. Here three 
locks with a total lift of 85ft. raise the vessel to the 
level of the Gatun Lake. From this level it descends 
at Pedro Miguel through a single 30ft. lock to the level 
of lake Miraflores. At the other end of this lake it 
descends, at Miraflores itself, through a final 55ft. 
given in two lockings to the level of the Pacific. 
The lock gates at Gatun and Pedro Miguel thus hold 
up the large amount of water in lake Gatun, while 
those at Miraflores hold up the waters of the smaller 
lake. Should they fail through ‘accident, malice, 
or other cause, disaster to the locks and to the lower 
works of the Canal might well result from the outrush 
of the pent-up waters. To guard against such a 
disaster through the collision of ships with the lock 
gates, a chain made of 3in. round iron is stretched 
across the lock 70ft. in front of the gate to be pro- 
tected. Each end of this chain is connected to a 
hydraulic cylinder whereby it may be lowered to 
the bottom of the lock when a vessel is passing. and 
raised again afterwards. If a vessel out of hand 
strikes the raised chain the motion is- checked by 
the paying out of the chain against the resistance 
to the flow of water out of the hydraulic cylinder 
through a special valve It is stated that the fender 
can pull up a vessel of 5000 tons displacement moving 
at 5.5 knots before it reaches the gates. 

Should the gates give way in spite of the precau- 
tions taken against such an occurrence, means are 
provided at each lock for stemming the outflow of 
water. These means consist of emergency dams, 
and are fully described and illustrated in the eigh- 
teenth paper. They are interesting appliances. 
They may be described as consisting each of a bridge 
which can be swung out across the lock. From the 
bridge vertical arms can be swung down simulta- 
neously into the rushing current of the escaping water 
until their ends rest firmly on a sill at the foot of the 
lock. Down these girders are then slid in succession 
tier upon tier of wickets, so that the flow may be 
checked gradually. The whole structure is carried 
out in steel. It is to be hoped that these emergency 
dams will never have to be put into service. But 
it may be noted that if they have to be they will be 
called upon to stop a flow of water amounting to 
95,000 cubic feet per second, running at a speed of 
24ft. per second, or nearly half as much water as passes 
over the Horseshoe Falls at Niagara. A similar 
type of emergency dam has, it may be remarked, 
only once been called into service. This occurred 
in June, 1909, when the gates of the Sault Ste. 
Marie Canal were wrecked. 

The nineteenth paper is one which should be of 
more than usual value to those called upon to design 
canal locks. It is a more or less mathematical study 
of the hydraulics of the Panama Canal locks. It is 
a critical study, and in it the author, Mr. Whitehead, 
does not hesitate when necessary to point out where 
the designs adopted might, in the light of later 
knowledge, have been improved. Among several 
interesting and practically important phenomena 





which are discussed we can mention only one. On 
the Pacific side of the ower lock gate at Miraflores 
we have salt water. On the lake side of the upper 
lock gates we have, at present, fresh water. The 
relative densities of these waters are as 1.02 is to 1. 
Doubtless this ratio will, az years go on. become more 
nearly as one is to one, for with each locking, up or 
down, some salt water passes into lake Miraflores. 
It will never, however, become exactly unity, tor lake 
Miraflores is fed by the waters of lake Gatun, and 
both are fed by the precipitation over an extensive 
area. So long as the ratio is not unity it introduces 
a complication into the working of the locks at 
Mirafiores and, for certain reasons, to a lesser extent 
at the Gatun locks. Consider the locking down 
of a vessel from lake Miraflores to the Pacific. When 
in the lower lock she is floating in what is practically 
fresh water; on the other side of the lock gates 
is the salt Pacific water. The level in the lock is 
lowered until equilibrium is established. This stage 
is reached when the static pressures on both sides 
of the gates are equal. Owing to the difference of 
salinity this state of equilibrium may occur when the 
level of the fresh water is as much as 1.2ft. above that 
of the sea water. By suitably modifying the position 
of the culvert outlet which drains the lock to the 
sea, this difference at Miraflores has been brought 
down to 4in. to 8in. When the lock gates are opened 
this head—together with other effects—causes a 
current to set out from the lock to the sea, and as 
the ship has no steerage way upon her at the time, 
she may quite readily be carried by it against the 
lock structure. The value of these currents may on 
the surface be as high as 1.76ft. per second. They 
apparently take a considerable time—20 to 30 
minutes—to die down. How they effect vessels of 
different draught and how their effect is neutralised 
is explained in Mr. Whitehead’s paper. 

With the remaining six chapters we have no space 
left to deal. The two most important are the twenty- 
first, which describes the reconstruction of the Panama 
Railroad, and the twenty-third, which deals with the 
terminal works, dry docks and wharves of the Canal. 

Summing up, we find that the two volumes present 
as complete an account of the Panama Canal as 
it is well-nigh possible to conceive. The various 
writers having been responsible for the divisions 
of the work which they discuss, the information 
given can be accepted with complete trust as being 
authoritative. The illustrations, both photographs 
and line drawings, are numerous and well executed. 
In every respect, in fact, the volumes earn their 
subsidiary title “‘An Engineering Treatise,” and 
should become not only a standard account of the 
history and construction of the Panama Canal, but. 
even before this in importance, an accepted treatise 
on canal construction in general. 
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The Mechanical Handling and Storing of Material. By 
G. F. Zimmer. London: Crosby Lockwood and Son. 
Price 42s. net.—Those who are acquainted with the 
author’s previous work, ‘“‘The Mechanical Handling of 
Material,”’ published in 1905, will recognise in this volume 
an old friend in a new garb. Over 230 pages and 500 
illustrations have been added. The section devoted to 
the handling of material has been brought up to date and 
extended, and now includes chapters on coal face conveyors, 
the mechanical disposal of ashes from ships, mono-rails 
and telphers, the handling of coke at coke ovens, and the 
handling of coal by pneumatic and hydraulic means. The 
section on storing, a subject but lightly touched upon in 
the earlier volume, receives extended treatment, as does 
the recovery of stored material. If the previous work 
was useful, this one should be doubly so. There is still, 
perhaps, a tendency to devote too much attention to 
the methods and machines of foreign firms, but this, in a 
work aiming at a complete treatment of such a vast 
subject as is here covered, can hardly be avoided. The 
illustrations are clear and good and form a very important 
part of the book. 
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Tue Board of Trade, in response to a request that 
American electric motor chassis should be exempted from 
the new import restrictions, has promised that subject to 
the making of a statutory declaration to the effect that 
the vehicles are to be used solely for commercial purposes, 
the matter of their importation will receive consideration. 
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| by the rivers Thames or Waihou and Piako. The | made in the carrying out of the drainage operations, 
total area of the plains probably exceeds 500 square | there is, at least, a total of 200,000 acres on the 
miles, but the actual area which the Government | Hauraki Plains which, in the near future, will be 
SoME interesting and important civil engineering proposes at present to reclaim is 96,000 acres. Little rendered fit for settlement. It is considered highly 
works are being carried out at present in New Zealand, more than eight years ago all this area was a dismal, | probable that when this area has been fully improved, 
these being the draining and reclamation of the great impassable swamp, covered with jungles of manuka it will be worth an average of fully £20 per acre in 
swamp areas in the Auckland Province. The opera-| and raupo or dénse forests of white pine. Beyond | the open market, so that a district which eight years 
| ago was worth practically nothing, may soon reach a 
value of £4,000,000, and at the low estimate of £5 an 
acre may yield a return from farming alone of at 
Vise are : least £1,000,000 per annum. 
oro A method of unwatering the land which has been 
largely employed is the cutting of drainage canals 
by means of Priestman dredgers, which are capable of 
cutting their own floatation. On the Hauraki 
Plains two Priestman dredgers have been in service 
during the past year on various works. A total of 
176,196 cubic feet of spoil has been dredged up and 
deposited on the banks of the cuttings. The total 
: cost of this work has been £1962 16s. 3d., which works 
QMayor Id. out at 2.67d. per cubie yard, this figure including all 
: wages, running expenses and repairs, but not depre- 

eet oF Pee wr ciation. One of the dredgers did a little better than 
the other, both in the actual quantity of material 
handled and in the cost per cubic yard. Dredger 
No.l removed 85,746 cubic yards during the year 
at a total cost of £970 14s. 6d. This works out at 
nearly 2.72d. per cubic yard. Dredger No. 2, on the 
other hand, handled 90,450 cubic yards at a total 
cost of £992 1s. 9d., or just over 2. 63d. per cubic yard. 
The floating plant used for operating on these plains 
consists of the two floating dredgers above referred 
to, one steamer, four oil launches, six pontoons, and 
several small punts. Some of these craft are shown 
in Fig. 2. 
The Rangitaiki Plains abut on the Bay of Plenty, 
on the eastern side of the Province of Auckland- 
see map. Here the Government operations are to 
affect an area of 87,000 acres. As in the case of the 
Hauraki Plains the Rangitaiki country was, but a 
few years ago, practically useless. Yet, within five 
Siete sce owt years, the Government engineers, at a cost of a little 
7 1t5° 176° 177° gg ~\ he? ee over £61,000, have made it capable of becoming one 
“THE ENGINEER’ Swain Sc of the most productive areas in the whole of New 

Fig. 1—SWAMP AREAS IN THE AUCKLAND PROVINCE, N.Z. Zealand. Mr. James Mackenzie, late Under-Secretary 

| for Lands, in his report on this work, said ‘* With my 

tions are being performed by Government engineers, | yielding moderate returns from timber and flax, it was | previous knowledge of the country I was more than 
and the money is being found, in the first instance, | absolutely valueless, and in all its vast extent there | gratified to witness the transformation that has been 
by the State. We propose, in what follows, to refer | was neither a settler’s house nor a field of grass or | effected by the drainage operations. The bulk of 
briefiy to the improvements which have been effected | crop. To-day there are over three hundred farms | the land is now completely unwatered, and every- 
in the Hauraki Plains and in the Rangitaiki Plains. | held and worked by industrious settlers and a total | where there are to be seen active signs of farming. 


DRAINING GREAT SWAMPS IN NEW ZEALAND. 
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Fig. 2—UNLOADING GRAVEL AT KEREPEEHI _. Fig. 3-MANGOLDS GROWN ON RECLAIMED LAND 


The relative positions occupied by these areas will | population of fully 1000 people. Last season the | The area affected by the scheme amounts in round 
be observed on the accompanying sketch map— §| farms yielded £30,000 worth of butter, besides large | figures to 87,000 acres, and a low estimate of the rise 
Fig.1—which has been prepared from large scale | quantities of well-fed stock. These returns have been | in value of the land, over and above the costs of drain- 
map sheets which have been courteously placed at | obtained from partly improved farms on less than | age is at least £1,000,000.”” The soil of the Rangitaiki 
our disposal by the Agent-General for New Zealand. a third of the area within the boundaries of the ' Plains is reported to be amazingly rich, and the climate 

















Fig. 4-HOMESTEAD AT SHELLY BEACH Fig. 5—WORK ON KEREPEEHI-TURUA ROAD 


Taking first the Hauraki Plains, these lie about | Government drainage operations, and that they will | excellent. Maize and all classes of crops grow, it 
40 miles to the south-east of the City of Auckland | rapidly increase is regarded as an absolute certainty. | is said, with extraordinary vigour, and the pasturage 
in the North Island. They are practically a continua-|It is estimated that including private holdings is so luxuriant that dairying can be carried out 
tion of the Firth of Thames, which has been filled up | affected by the drainage works and lands outside the | successfully on smaller areas than in any other part 
to slightly above sea level by accumulations of marine | drainage area proper which, however, have benefited | of New Zealand. It is fully anticipated that in the 
marl and by detritus brought down through centuries | by the new outlets for flood waters which have been near future large sums will be contributed from the 
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district to the revenues of the country. Moreover, 
the drainage operations will do more than bring about 
a direct increase in agricultural production. The 
lowering of the water level over a great area of flat 
country, the turning of erratic rivers, and the control 
of floods, makes possible the immediate extension 
of the East Coast Railway, and this extension will 
stimulate close settlement and encourage intensive 
farming in a manner. undreamt of now. 

Within the aras of the Rangitaiki Plains proper, 
and including lands outside as well as those inside 
the drainage area, there are in the neighbourhood 
200,000 acres of level land, including some of the 
richest soil in the Dominion. Under quite primitive 
grass farming, it is stated that some of the land is 
to-day yielding over £10 an acre from butter alone. 
In the places where maize growing has been carried 
on yields of over 100 bushels per acre have been 
obtained, and crop after crop has been harvested 
without manure. 

Throughout the past year three dredgers have 
been busily engaged on the Rangitaiki swamp in 
completing the major works which are now well 
advanced. During the summer months double shifts 
were worked, and this, though slightly increasing the 
cost per cubic yard of material removed, was much 
more than compensated for by the time saved in 
bringing the country under cultivation and making 
it productive. During the year a total of 268,760 
cubic yards of spoil were excavated at a total cost, 
including all charges, wages, supplies, repairs, &¢c.— 
but not apparently depreciation—of £3901 10s. 6d. 
This works out at 3.48d. per cubic yard, and is, 
it will be noticed, just over 3d. per cubic yard more 
than in the Hauraki Plains. The increase is due 
partly, as explained above, to working double shifts, 
but no doubt something must be attributed to the 
fact that much of the dredging was done in difficult 
ground and necessitated the blasting and removing 
of a considerable amount of submerged timber and 
the dealing with an exceptional quantity of fine sandy 
deposit which was difficult to handle with grab 
dredgers. 

Some of the results of the improvements described 
in the foregoing may be observed from a study of 
Figs. 3 and 4. Both of these represent country 
which, four years ago, was covered with raupo, 12ft. 
high. In one case giant mangolds are being grown, 
while in the other the ground has been turned into 
excellent grazing land. Not only is the land being 
got under cultivation but good roads are being made. 
One of these may be seen under construction in 
Fig. 5. Four views showing the dredgers at work and 
the canals formed are given on page 214. These speak 
for themselves. 

Apparently there is some difficulty in obtaining 
water which does not contain mineral impurities. 
Up to date, 104 boreholes have been sunk by the 
Department plant. During the past year the number 
sunk was 22, the shallowest being 91ft. and the deepest 
465ft., the largest flow obtained being 114,000 
gallons per day, and the smallest 3840 gallons. In 
no instance, however, was the water absolutely free 
from mineralisation. In three casesthe water would 
not rise above the surface of the ground, and pumping 
by hand or windmill had to be resorted to. The 
cost of boring during the year was £573 lds. 4d., 
which brought the amount spent in this direction 
up to something over £2280. The money spent on 
boreholes is refunded by the settlers either by instal- 
ments or when the sections are transferred. 








SCIENTIFIC AND INDUSTRIAL RESEARCH. 





REPORT OF THE ADVISORY COUNCIL. 
(Continued from page 188.) 
THe Movement Towarps TRADE ASSOCIATION. 


Iv is.clear, we think, from these examples that we may 
expect in growing measure to have the help and sympathy 
of the manufacturers in the work that lies ahead. It is 
natural that those who have felt the fires of adversity 
should be the first to welcome the new movement, but there 
is growing evidence that many of the most enlightened 
firms engaged in prosperous industries are alive to the need 
for long views. The engineering trades have always been 
able to hold their own, yet they had become convinced 
before the war that association was necessary, especially 
in the markets of China and Russia, if they were to compete 
successfully with Germany. We understand that the 
British Engineers’ Association, like the British Electrical 
and Allied Manufacturers’ Association, intend to include 
the prosecution.of research among their activities. 
We believe that the so-called price associations are likely 
in many cases to extend their functions in this way. In 
other cases special organisation may be necessary. Repre- 
sentatives of over a hundred firms engaged in chemical 
industries, assembled in meeting at Burlington House the 
other day, resolved “‘ that it is desirable that British firms 
engaged in the chemical and allied trades should form an 
association to promote closer co-operation, and to place 
before the Government the views of the chemical trade 
generally ; to further industrial research, and to facilitate 
closer co-operation between chemical manufacturers and 
various universities and technical schools.’’ The associa- 
tion then established has since advertised for a secretary 
at a salary of £1000, and evidently intends to act ener- 
getically. A Council for organising the British engineering 
industry, formed in Manchester last year, has recently 
combined with the British Engineers’ Association. This 
Council appointed a Committee to consider Engineering 





Education and Research, which has put forth a stimulating 
and comprehensive review of the whole question. It is 
declared to be one of the functions of such an organisation 
as theirs ‘‘to develop co-operation between engineering 
firms, on the one hand, and universities and technical 
colleges on the other, so as to establish such ‘ schools of 
thought’ as exist in the research departments of great 
continental and American engineering firms, but cannot 
be fostered in the comparatively small establishments— 
and smaller research departments—of most British engi- 
neering concerns.” This sentence strikes a new note, for 
it bases the need for co-operation upon the comparatively 
small scale of British commercial enterprises. 

« The Council have found that many scientific industries 
are completely without any effective trade associations 
through which their common manufacturing interests 
and difficulties can be approached. Broadly speaking, 
it may be said that the functions of trade associations in 
this country are not as wide as those of similar associations 
in Germany. The movements going on around us make 
it evident, however, that the difficulties of tradition, trade 
organisation, and national temperament which stand in 
the way of combination, and which extend far beyond the 
actual sphere of the Council’s activities, must be squarely 
faced if progress is to be made, and must be dealt with as 
part of a comprehensive plan. 


BEGINNINGS OF RESEARCH BY TRADE ASSOCIATIONS. 


Even those trade associations which exist have hitherto 
shown but a moderate appreciation of the necessity for 
research as a means of keeping command of the market. 
So long as an industry was prosperous it was apt to take 
short views and feel little enthusiasm for systematic 
research, especially if the firms it comprised were small, or 
if the capital engaged had a speculative value on the Stock 
Exchange. But there are indications of a change of 
attitude. The Scottish shale oil manufacturers, who have 
hitherto been content with an individualistic policy, have, 
we understand, established a joint research committee, 
and are making arrangements for a combined research into 
some of the problems affecting their industry. The 
Federation of Master Printers have directed the attention 
of the Council to several substances used in their trade 
which the war had shown to be supplied solely by enemy 
countries, and which they urge should be investigated 
with a view to the creation of an independent source of 
supply. There are also significant movements among 
the textile manufacturers of both Lancashire and York- 
shire. We think a good deal of the inertia which British 
manufacturers have shown towards research may have 
been due to a realisation, partly instinctive, perhaps, but 
partly based on experience, that research on the small 
scale they could afford, was at best a doubtful proposition. 


IMPEDIMENTS TO INDUSTRIAL RESEARCH. 


Our experience up to the present leads us, indeed, to 
think that the small scale on which most British industrial 
firms have been planned is one of the principal impediments 
in the way of the organisation of research, with a view to 
the conduct of those long and complicated investigations 
which are necessary for the solution of the fundamental 
problems lying at the basis of our staple industries. 
What, for instance, is the exact nature and constitution 
of the cotton fibre, or of rubber, or of the resins ? How 
does the structure of an alloy depend on its chemical 
composition and on its mechanical and heat treatment, 
and what relation is there between its structure and the 
properties which determine its utility to the engineer ? 
‘These are questions which none but the greatest of indi- 
vidual firms or a big combination of firms could venture 
to attack. 

The Council are not unaware, however, that there are 
substantial considerations in the minds of many manu- 
facturers which lead them to hesitate in expending large 
sums for research of a comprehensive kind. They have 
complained to us that the recent substitution of the 
joint stock bank for private banks has hampered enter- 
prise, because the modern bank authorities are not 
acquainted with the personnel and policy of local firms, 
and are not prepared to finance new undertakings and 
developments in the same way that the private banks did. 

We have been told by other manufacturers that the 
rapid conversion of the businesses in their trade into 
limited liability companies has thrown the control into 
the hands of salaried works managers, whose training and 
experience have been confined to their own industry, and 
who are therefore apt to resist proposals for improvement. 

The Council have also repeatedly been told, when they 
have urged the necessity for expenditure upon research 
with a view to improvements and developments, that 
there is no security that new ventures will not be left, 
when peace comes, to shift for themselves as best they 
may in face of the highly organised competition of our 
enemies. We do not need to be convinced of the reality 
of the danger, but we are inclined to doubt the efficacy of 
any single device for removing it. Organisation can only 
be fought by counter organisation, and so long as the 
Englishman treats his business house as his business 
castle, adding to its original plan here and there as necessity 
or inclination directs, with his hand against the hand of 
every other baron in his trade, and no personal interest 
in the foreign politics of his industry as a whole, it will be 
as impossible for the State to save him, whether by research 
or other means, as it would have been for King Stephen 
to conduct a campaign abroad. In the main the State 
can only effectively help those who help themselves. 

It appears to be incontrovertible, however, that for 
those industries at least which are essential to the conduct 
of other important national activities, and which are both 
scientific in their character and relatively small in bulk, 
there is very little chance of survival unless special means 
are taken by the State to safeguardthem. Weare thinking 
of those scientific industries—sometimes called key, or 
pivotal or master industries—which can never employ a 
large proportion of the population, because the bulk of 
their products needed for the world trade is inconsiderable ; 
and yet without them many other trades would languish 
or die. Such industries are the magneto industry, the 
watchmakers’ lathe industry, the optical glass industry, the 
chemical glass and porcelain industries, the fine chemical 
industry, the dye-stuff, synthetic drug and high-explosive 
industries. This last group of industries is relatively 





large. Our annual consumption of dye-stufis before the 


war is said to have been about two millions sterling. But 
if this is compared with the two to three hundred million 
pounds’ worth of textiles produced annually in the United 
Kingdom, the dye-stuff industry is seen, after all, to fall 
within our definition. We do not necessarily endorse the 
view sometimes expressed that all key or pivotal industries 
should be artificially encouraged, by research grants or 
otherwise, to establish themselves in this country irrespec- 
tive altogether of the natural disadvantages under which 
they might be carried on. The question is one of balancing 
the various considerations that arise. If a particular 
product is essential to the national safety, the case for 
State action will be stronger than if it is not. If the trade 
to which the product is a “‘ key ”’ is relatively unimportant, 
the case will be relatively weak. On this principle the case 
for watchmaker’s lathe-making in this country is weaker 
than that for dye-stufis. On the other hand, the argument 
based on natural disadvantages must not be pressed too 
hard in dealing with the scientific industries, for these 
industries undoubtedly show a tendency to arise and 
flourish in those places in which the processes used in the 
industry were developed. Moreover, it is undoubtedly 
a misfortune for the industrial life of a country as a whole 
if a fair proportion of the most highly scientific trades is 
not included among its industries. The general tone and 
spirit of its manufacture is liable thereby to be lowered, for 
the best scientific men will not find openings in manufac- 
ture, and the status of the industrial man of science will 
tend to fall. We think, therefore, that it may be desirable 
for the State to take special pains to encourage those 
scientific industries which are recognised to be essential 
to the national well-being, and that accordingly the State 
may be well-advised to assume a greater responsibility 
for the cost of the necessary research for these industries 
than would in ordinary cases be admissible. 

Other industries, though not so-called ‘‘ key ”’ industries, 
may at the moment need special support or encouragement 
either because they are languishing or because they are 
struggling to establish themselves for the first time with a 
reasonable prospect of success, but the question of assisting 
these will in normal times undoubtedly raise considerations 
of some difficulty. 


THe NEED ror A NEw OUTLOOK. 


The Council are also persuaded that if a healthy con- 
dition of inquiry is to be fostered in the scientific industries, 
they must for some time to come expend a good deal of 
attention and money upon convincing the manufacturing 
world in general that scientific research is a paying pro- 
position. They believe that the shortest means to this end 
is an attack upon the pressing problems of manufacture 
which arise in the course of the ordinaryroutine—problems 
which the manufacturers ought, no doubt, to solve by 
means of their own scientific stafis, but which their present 
staffs are too small to undertake, often because the firms 
are too small to bear the necessary cost. It was in this 
way that the universities of the Middle States of America 
convinced the farmers that science was useful to agri- 
culture. 

Indeed, we recognise fully that unless the generality. of 
British firms can be induced to alter their present attitude 
we shall have failed profoundly in one of our appointed 
tasks. In the United States of America there has in 
certain industries been an earlier realisation than in this 
country of the large part which the systematic application 
of science has played in the rapid progress of German 
trade. Large American undertakings during the last 
twenty years have set up research laboratories in increasing 
numbers, and the Council hope that the first of the 
new series of pamphlets which they intend to issue 
under the title of “Science and Industry” will 
show their fellow-countrymen something of the pro- 
gress that America has. made, and give some indi- 
cation of the competition that awaits them in the future. 
Mr. A. P. M. Fleming, one of the technical staff of the 
British Westinghouse Company, collected the material 
for this pamphlet during a recent visit to the States, and 
by the courtesy of his directors has been enabled to prepare 
it for publication. Not less worthy of careful study is the 
description which is given in the second pamphlet of out 
series by Dr. C. E. K. Mees, director of the research 
laboratories of the Eastman Kodak Company, Rochester, 
New York State,of the organisation necessary for successful 
industrial research. In this paper Dr. Mees points our 
that three grades of laboratory are needed by every 
manufacturer who wishes to get the best results from the 
application of science to his business. First, he needs the 
ordinary routine or ‘‘ works”’ laboratory for controlling 
the quality of raw materials, finished products and pro- 
cesses. Next, he should have what Dr. Mees calls an “ in- 
dustrial” laboratory or, asit might perhaps be described, 
an “ efficiency ” laboratory, where “ improvements in pro- 
ducts and in processes tending to lessen cost of production 
and to introduce new products on the market ’’ are worked 
out. Valuable as this type of work is, it does not go to 
the root of things. The results it can give are strictly 
limited. ‘‘ Fundamental developments in the whele 
subject,”’ in which a firm is interested, require ‘‘ something 
very different from the usual works laboratory. . . . In 
every case where the effect of research work has been very 
marked that work has been directed, not towards the 
superficial processes of industry, but towards the funda- 
mental and underlying theory of the subject.” The 
function of the third type of laboratory—the true research 
laboratory—is to formulate this underlying theory. 
Without it Abbe’s work on lenses, Abbe’s and Schott’s 
work on glasses, or the establishment by a firm in this 
country of the three alkaloids that go to make up ergot 
and the synthetising of two of them, could never have 
been accomplished. This kind of research work involves, 
Dr. Mees tells us, ‘‘a laboratory very different from the 
usual works laboratory, and also investigators of a different 
type from those employed in a purely industrial laboratory. 
It means a large, elaborately equipped, and heavily staffed 
laboratory, engaged largely on work which for many 
years will be unremunerative and which, for a considerable 
time after its foundation, will obtain no results at all which 
can be applied by the manufacturer.” The shortest 
period in which any considerable results can be expected 
is five years, while results so considerable as to affect the 
whole industry “cannot be looked for in less than ten 
years’ consecutive work,” 
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If, then, in the early stages of the scheme, we are prepared 
to recommend assistance to certain industries for the 
solution of some of the pressing problems with which 
they are for the moment confronted, we do so under no 
misapprehensions. 

If a manufacturer has the necessary capital and has 
once realised the value of research, he needs no encourage- 
ment to continue. L’appetit vient en mangeant. But in 
other cases we believe the best procedure will be to demon- 
strate the value of research to industry by carefully selected 
object-lessons, and by the periodical issue of the pamphlets, 
which will contain accounts of what has actually been 
accomplished and what needs doing in this field. In 
course of time we may hope to be able to abandon these 
missionary efforts and leave more time and money available 
for the big national problems that lie ahead. 


AMERICAN AND GERMAN PRACTICE. 


It must not be supposed that all American industries 
or firms are as progressive as the Eastman Kodak Com- 
pany, the General Electric Company, or the National 
Electric Lamp Association, which purchased a park of 
over 70 acres in which to build a series of research institutes 
for the service of the twenty odd factories included in 
their combine. America is still in the stage of experiment 
in this matter, and the experiments are worth watching. 

Research undertaken exclusively for the benefit of one 
among a number of competing firms, either by a public 
institution or at the cost of the State, is indeed always 
likely to give rise to difficulties. Universities and public 
research institutes are maintained by endowments and 
public funds for the common good, and any arrangement 
which gives exclusive rights or benefits to a single firm 
as against others in the same industry is not easy to 
reconcile with the public advantage. Even more true is 
this, as a general principle, of the use of the rates and taxes 
for such a purpose. It is often said that other countries, 
and Germany in particular, have made grants to firms for 
research, but so far as we can ascertain there is only one 
authenticated instance of a grant from public funds in 
Germany to an individual manufacturer for research or 
any allied purpose. The Prussiari Government made a 
grant of, we believe, £10,000 to the firm of Schott, in Jena, 
to enable them to work out with Professor Abbe on a 
practical scale the researches he had initiated into optical 
glasses. ° But Schott was at that time the only firm in 
Germany which made optical glasses, i.e., it represented 
the whole industry, and this is a material point. The 
German Governments, no doubt, frequently assist a whole 
industry by suitable tariffs, preferential railway and 
canal rates, and harbour dues ; and, most important of all, 
the German States spend lavishly upon education, and 
especially upon their universities, their great technical 
and commercial high schools, and their national research 
laboratories, such as the Physikalisch - technische 
Reichsanstalt in Charlottenburg and the Chemische 
Reichsanstalt at Dahlem. They have not, however, save 
in the single case referred to, -used the taxes, either local 
or Imperial, to pay for research in the interest of a single 
firm; nor, so far as we are aware, have their universities 
and technical high schools ever given exclusive privileges 
to an individual manufacturer. 


Tue SPHERE OF THE UNIVERSITIES AND TECHNICAL 
COLLEGES. 


The question of the part which universities can and 
should take in the application of science to industry is 
extremely important, but also extremely difficult. We 
know that British universities have been criticised for not 
doing more for the industries, although in certain cases 
their technological departments have been of great service. 
We know that difficulties have arisen over the question 
of academic freedom when a firm has desired to retain 
@ professor and his researches for its own exclusive 
advantage. (It is this kind of difficulty, among others, 
that the Mellon Institute of the University of Pittsburg is 
intended to avoid.) We know that the universities and 
technical high schools of Germany, Austria, and Switzer- 
land have played a leading réle in the development of 
scientific industry on the Continent. Yet such an experi- 
enced observer as Dr. Mees is strongly of opinion that 
the fundamental theory of a subject upon which the 
development and maintenance of industry chiefly depend 
*‘cannot possibly be carried on to any large extent in 
collaboration with a university.” And he gives cogent 
reasons for his belief. What is the explanation of these 
seeming contradictions ? We think it very possible that 
an inquiry into the actual problems that have been dealt 
with by the Universities of Yale and Pittsburg would 
show that they have not been of the fundamental character 
which Dr. Mees has in mind. He lays stress on the 
necessity for “continuity of application by the same 
investigators over long periods with special apparatus and 
with the development of special methods,” and sees in 
this the chief difficulty in making use of the universities. 
German experience, when more closely examined, appears 
to point in the same direction. The special research 
institutes recently founded in Leipzig and Berlin with 
comparatively loose connections with the universities of 
those cities are intended in part, at least, “‘ to provide for 
special investigations of a longer and more elaborate kind 
than those which can be undertaken by university students 
or teachers.”* The fact is, that although the German 
universities and technical high schools have been able 
in the past to do much for the industries, because their 
professors have had little routine work to do in comparison 
with British standards, the increasing complexity and 
length of the research necessary for modern scientific 
manufacture is making it increasingly difficult for the 
professor or the university laboratory to take a dominating 
share inthe advance. The work of Abbe, in collaboration 
with the-firm of Schott thirty years ago at Jena, epoch- 
making as it was, fell far short both in time and complica- 
tion of the twenty-year long series of researches that were 
necessary to makesynthetic indigo a marketable product. 
In the past, no doubt, the freedom of the university 
professor to work for a manufacturer was of great impor- 
tance in building up the industries, but we suspect that in 
present-day circumstances, unless he is himself a patentee 
like Nernst, the professor of physical chemistry in the 





* Royal Commission on University Education in London, Final 
Report, page 30, section 73, 


University of Berlin, he is not usually more than a con- | 
sultant to the firms who are interested in his science. One 
important function which he has exercised throughout 
he is never likely to lose so long as he keeps in touch with 
the needs of the manufacturer, namely, that of training 
a sufficient number of young men for the service of the 
industrial laboratories in methods of scientific research— 
and not only in methods of research. The student must 
not only be taught how to master the literature of a 
subject and to attack some fresh point in the line, he 
must be trained no less in the practical routine uses of a 
laboratory and in the way to do things, such as the making 
of simple apparatus, for himself. 

The universities can and must be the main sources of 
research in pure science, the discoveries in which lie at 
the root of all practical and technical applications. Yet 
universities will not be able to do their fair share of this 
vital service unless they can attract more students and 
larger funds. But though some progress has been made 
in the foundation of universities and the number of pro- 
fessors has largely increased, the endowment of professor- 
ships, the one safe means in Huxley’s view of endowing 
research, has not kept pace with the number of, founda- 
tions. Until our universities are in the position to offer 
appointments which carry with them real freedom from 
financial anxiety, it is certain that their teachers will not, 
because they cannot, take the leading part which they 





should in the national contributions to knowledge. If the 
universities can do their full share of the new work in 
pure science they will do much, but they can do more. 
They can also with their existing organisation assist smaller 
firms and less important industries to solve the problems 
immediately in front of them, and they can, no doubt, | 
attack those fundamental problems of research in applied | 
science which are not too complex or too extended in 
their nature. The chemical constitution of the stilbene 
dyes was, for instance, worked out at the University of | 
Leeds ; research into the nature and constitution of cellu- 
lose fibres has recently been suggested for the School of 
Technology at Manchester; the de-gumming of silk is 
being investigated at the Imperial College of Science and 
Technology ; the design of steam nozzles for turbines has 
been the subject of research both at the Royal Technical 
College, Glasgow, and at the University of Manchester. 


(To be continued.) 








GAS TURBINE. 


A DESCRIPTION of a gas turbine of novel design, which 
has been introduced by the Detroit Gas Turbine Corpora- 
tion, of Detroit, Michigan, was given in a recent issue of 
our contemporary Power, from which we reproduce the 
accompanying engraving. In this turbine, which appa- 
rently works on petrol, though the fuel is not specifically 
mentioned in the description, there are eight compressor 
cylinders in which a charge of explosive mixture of air 
and gas is compressed. The carburetter is shown at A. 
On the downstroke of a compressor cylinder the mixture 








is drawn through the manifold intake B, the follower 
valve C, the intake port D into the cylinder E. The 
follower valve is driven by an excentric F, and when the 
compressor piston has reached the end of its stroke the | 
cylinder port is closed. On the upstroke the mixture is | 
compressed to about 90 lb. per square inch, and when this 
point has been reached the follower valve begins to un- | 
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The upward movement of the follower valve has by that 
time closed the eylinder port, and brought another port, 


turbine blades. The products of combustion, at high 
pressure, are made to impinge first upon a row of moving 
blades K, then upon a row of stationary blades L, and 
finally upon a second row of moving blades M. Leaving 
these they pass into an exhaust chamber N, the pressure 

being then, it is said, about 3lb. per square inch. The 
moving blades form part of the outer casing which revolves | 
with them on @ set of ball hearings, and transmits its 
motion through gear wheels O and P to a shaft Q, the 
reduction being 3 to 1, so that the original turbine speed 
of 9000 revolutions per mipute is reduced to 3000 at the 
shaft. There are 24,000 explosions per minute. The 


335 lb. or 1.675 1b. per horse-power, the effective motor | 





diameter of this sized machine being said to be 2lin. 





LIQUID FUEL, INTERNAL COMBUSTION 


cover the cylinder port, so that the compressed charge , £12 per ton. 
finds its way through a transfer port G into a firing chamber | there was not enough business about definitely to fix 


H, where it is fired by a spark from the sparking plug J. | prices. 
| £28 10s. to £29 per ton f.o.b. at outports, while plain black 


| sheets were £18 10s. to £19 for 24 w.g. material. 


termed the impulse port, opposite a passage leading to the | were £17 10s. for steel and £18 10s. for iron descriptions, 
and gas strip was £15 per ton as an average. 


PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Unemployment Insurance for Ironworkers, 


In accordance with the decision of Mr. Hender. 
son’s Committee of Inquiry, acting on behalf of the 
Government, independent arrangements are being made 
at the steel works in this district to afford some temporary 
relief to the workers who have missed their regular 
holidays. These arrangements depend upon the exigencies 
of individual works, more particularly as regards the 
need that may be found to exist for overhauling and 
repairing plant. The week-end rest which the munition 
workers are to get has been fixed by the Minister of Muni- 
tions for September 28th to October Ist, but whether these 
dates will also be chosen by the steel masters here for their 
operatives is not yet decided. A considerable number 
of skilled iron and steel workers who joined the Army 
earlier in the war have now been restored to the works 
by the authorities. Their return is heartily welcomed 
by the employers, who have been handicapped in attempt- 
ing adequately to respond to the demands of the Govern- 
ment departments, but, unfortunately, production still 
falls short of what it ought to be. An official intimation 
has been received by the organised iron and steel trades 
of the Midlands that all operative iron and steel workers 
will be included under Part 2 of the National Insurance 
(Munition Workers) Act, 1916. Contributions under the 
Act, it is noticeable, therefore, are payable *‘ in respect of 
workmen, including labourers, engaged in the manutacture 
of pig iron, wrought iron and steel, and the rolling thereof, 
and the forging of all descriptions, whether by hand or 
by machinery.” Since the main purpose of the measure 
is to mitigate the distress arising from the dislocation of 
labour after the war, no sensible fault can be found with 
the new regulation, inconvenient though it may be in 
some quarters at the moment. Local iron and steel 
masters, on the whole, are submitting to being included 
in the Government insurance without much grumbling. 


Manufactured Iron in Short Supply. 


The manufactured iron trade is disturbed by 
reason of no settlement having yet been arrived at upon 
the maximum price question in the dispute which has 
arisen between the Derbyshire pig iron makers and the 
Ministry of Munitions, and to which I made reference last 
week. New business hangs fire pending a clearer raw 
iron outlook. So far, however, prices of manufactured 
iron are unchanged. Supplies are becoming scarcer 
on the open market as the Government departments 
become more exacting, and consumers in search of deliveries 
are in the majority on Birmingham Exchange. Marked 
bars keep at £15 10s. per ton, Messrs. Jno. Bradley and 
Co.’s bars £16 10s., unmarked merchant bars £14 15s. to 
£15 delivered Birmingham or equal, and common bars 
£14 5s. to £14 10s. per ton—mostly the latter figure. 
Many offers of business made to the bar makers have 
to be rejected, and the stringency, instead of being 
relieved, is likely to grow worse. It is difficult to 
place orders for puddled bars at any price. Most 
of the makers this afternoon were off the market, but 
those who were selling quoted anything between £10 and 
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Hardly anything was done in sheets, and 


Galvanised corrugated sheets were nominal at 
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Mystifying the Pig Iron Trade. 


No material change has taken place in the extra- 
ordinary situation reported a week ago, affecting Derby- 


shire and Northampton pig iron prices. The market 
|remains mystified concerning whether prices of these 
| districts should be regarded as embracing the late 5s. 
|advance on the Government maximum for forge and 
| foundry irons, or as foregoing the same. Especially is 
this so in respect of Derbyshire brands. 
firing chamber has a water jacket R, the water inlet being | that the important Derbyshire firm which has declined 
at S and the outlet at T. The motor is not reversible. | to submit its books to the Munitions Ministry for examina- 
The weight of a 200 horse-power turbine is given as being | tion maintains a determined attitude, though the ;est 

of the trade speaks confidently of an amicable settlement 


It is understood 


within the next few days. Meanwhile negotiations to 
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this end are, it is believed, going on. Midland prices at 
date are quite nominal, though the Northampton 
makers are fully entitled to charge the 5s. advance. The 
difficulty which confronts these people, of course, is the 
impossibility at the moment of commanding it on the 
market, through consumers declining to pay the rise. 
Staffordshire pig iron prices are firm at 90s. for common 
cinder iron, 95s. for part-mine forge iron, 97s. 6d. for 
foundry, 115s. for all-mine forge iron, 120s. for all-mine 
foundry, and 145s. warm-air forge iron. 


Government Demands and the Steel Trade. 


The margin of manufactured steel remaining 
over for the market’s supply after official requirements 
have been met is very small. Some idea may be gathered 
of the progress which has been made in ‘concentrating 
production at the rolling mills and Bessemer furnaces on 
purely war material from the fact that orders indirectly 
connected with the campaign are now relegated to quite 
remote classes in the order of priority. It follows that 
orders received by makers on account of general trade 
are exceedingly difficult to execute. Business can only 
be done subject to war conditions, and there are a great 
many unforeseen delays to upset calculations. A fresh 
development which is accentuating the troubles of the 
steel makers is an elaboration of the system of priority 
certificates. Formerly, orders for steel and other material 
were endorsed by the Board of Trade under three certi- 
ficates, labelled A, B, C. The first class contained all the 
Government contracts for which the delivery was most 
urgent. Class B indicated contracts of secondary import- 
ance, aud so on. Now the order of precedence has been 
extended to about a dozen classes, indicated by numerals. 
The greatly increasing appropriation of industry to the 
military offensive may be gathered from the fact that 
some categories of. supplies required by our Allies are 
placed as low down as. Class 10. Makers’ quotations 
under present conditions keep very high, and Government 
maximums are no guide whatever to the prices attaching 
to civil orders. ‘* Controlled’’ works are protected by 
the official schedule of £11 2s. 6d. for joists and angles, 
£11 10s, common plates, and £12 10s. boiler plates. But 
it is easy to see that on domestic and export orders 
Staffordshire steel makers to-day are getting far different 
prices to the foregoing, bearing in mind that in the Lanca- 
shire district bridge and tank plates are commandi 
£12 15s., and that over the border and on the North-East 
Coast common plates are fetching for shipment £13 15s. 
to £14 5s. per ton, and boiler plates £14 5s. to £14 15s. per 
ton. Staffordshire makers would want all this money, 
and possibly more. Local finished steel bar prices for 
Government work are :—Rounds and squares, 3in. to 
5hin., £12 10s. to £13, while small sizes—say, gin. to 3in. 
rounds and squares, and 2in. to 5in. flats—are £16 10s. to 
£17 per ton. It may be convenient here to give, for 
comparison’s sake, the current prices of best Staffordshire 
manufactured iron plates. These are :—Boiler plates, 
£17 10s.; best boiler plates, £18 10s.; best best ditto, 
£19 10s.; and treble best plates, £20 10s.—all at makers’ 
works. I need scarcely add that rolled material at these 
prices is guaranteed pure iron. 


Raw Steel Supplies and Dear Freights. 


Consumers of semi-manufactured bars and 
billets hereabouts heartily welcome the settlement of the 
threatened American railway strike. Some local steel 
masters rely entirely upon supplies of raw material from 
the United States to keep their mills going. If this source 
fails them, there will be nothing for it but to close down. 
Hence their present gratification. For some time past 
deliveries have been precarious. Still, there are local 
contracts in progress which represent a considerable 
tonnage. In the gate Midland and other British 
orders for steel bars and billets on the books of American 
steel masters at date are estimated at some 115,000 tons, 
of which probably 100,000 tons are bars. It is a remark- 
able state of things that while the Government maximum 
for semi-manufactured bars and billets remains at the old 
figure of £10 7s. 6d. per ton, trade customers can get 
nothing under £14 or £15 per ton delivered Midlands, 
and selling prices on Birmingham Exchange still have a 
stiffening tendency. American supplies of 2in. billets, 
indeed, are quoted £14 c.i.f. Liverpool, which means some- 
thing like £15 5s. per ton delivered Birmingham. Trans- 
atlantic freights on this class of material have now 
approached the intense figure of £6 per ton. Can it be 
wondered at that under these circumstances Midland 
consumers, who are being so hard hit by the freight 
problem, should be loudly grumbling ? 








LANCASHIRE. 


(From our own Correspondenis.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals, 


THE general condition of the iron and steel 
markets is not greatly altered, but it is to be noticed that 
the trade in small lots is declining, partly because in regard 
to much of the material there is a difficulty in obtaining 
supplies, but more, I think, from the indifference of 
merchants who find that the limitation of profits renders 
this class of trade unworthy of attention. The trouble 
and risk of distributing 500 tons of material amongst 
50 customers cannot be compensated by 1} or even 24 per 
cent. Naturally the Government is occupied with big 
matters,and may not perhaps realise the importance of 
this smaller trade ; but it might perhaps be worth while 
to draw the attention of the authorities to the situation. 
A simple and easy remedy is well within reach, if one 
could persuade the Ministry of Munitions to adopt it, 
viz., to legalise a scale of profits, beginning at 1} per cent. 
for the large lots of material, say anything over 500 tons 
of crude iron, or 250 tons of finished iron or steel, and 
increasing by gradations of 4 per cent. as the quantity 
diminishes. It is clear that 1} per cent. cannot pay upon 
say 10 tons of pig iron at 90s. per ton; but 5 per cent. 
might pay a distributor, and 2} percent. might pay upon 
100 tons lots. I make the suggestion, but experience of 


the ways of authority leaves little hope that so common- 





sense a remedy will be adopted. The scarcity of hematite 
iron in this district is a minor inconvenience which will 
have to be borne, for at present there is no remedy for it ; 
but one may perhaps be permitted to express a regret that 
the “‘all-British ’’ invention of the basic process of steel- 
making was for so long a time neglected in this country. 
When the war is over we must see that this invention is 
properly developed, and supplies of suitable ores secured. 
That would be a “German industry” well worth the 
trouble of capturing. 


Foundry Iron. 


The market for ordinary foundry iron was in 
a state of suspense all last week and it was very difficult to 
get any business through ; but the position is now again 
in order, and people know what they are doing. The 
meeting of the blast-furnace owners belonging to what 
is generally known as the ‘‘ Derbyshire Group ”’ (although 
all the furnaces are not in Derbyshire) was able to come 
to a definite arrangement with the Ministry of Munitions, 
and on Saturday permission was obtained to charge for 
this class of iron on a basis of 92s. 6d. on trucks for No. 3, 
and 90s. for No. 4 forge. The decision is retrospective 
and affects all sales from July 19th, and it is to remain 
in force until September 30th. It is unlikely that any 
change will then be made, and probably one may be safe 
in reckoning that no alteration will take place this year. 
It is fairly obvious from what has taken place that the 
new limit is quite high enough to enable makers to obtain 
a good working profit; and there is not much chance of 
a slump in the iron market generally while the war lasts, 
and so many furnaces are employed upon steel making 
pig. A very fair amount of business has been done in 
foundry iron, generally at the full maximum, but 
occasionally at a little less where Derbyshire comes into 
competition with Cleveland. This is not the case now in 
Manchester, and as there is no Lincolnshire iron on offer, 
the only possible competitor is Staffordshire iron. 
Naturally makers of this iron will sell as much as possible 
in or around their own district, because there they can 
probably obtain their maximum price, whereas here, in 
competition with Derbyshire, they have to accept 4s. to 
5s. less. Derbyshire iron is now about the only foundry 
material which is fairly plentiful. In ordinary times 
a large proportion of the make was absorbed by the 
pipe-making plants, but this industry is neglected owing 
to the inability of municipalities to extend their gas and 
water concerns. Small lots of Scotch iron have been sold 
this week at 128s. for Summerlee and Glengarnock and 
126s. 6d. for Monkland. 


Semi-steel. 

There is now quite a good demand for American 
billets, and buyers here seem rather eager to secure lots 
at £15, but they have come up to the price rather too late. 
Recent advices from America show considerable further 
stiffening of steel values there, and importers here are 
afraid to do anything until they have secured the steel 
and are guaranteed in the matter of freight. It is not 
possible to say at what price business could*be done, but 
it is safe to say that fresh importations could not be 
arranged at £15. This does not mean that consumers 
would not be able to get any billets at £15, for there are 
some importers who have lots on the way not yet allocated, 
or if allocated, capable of being transferred to a new buyer, 
and in this way lots of 200 or 300 tons may be picked up. 
The general outlook for a supply of American steel is, 
however, rather precarious, and one would like to see 
something done about it. 


Scrap. 

The trade in steel scrap here seems to be in 
abeyance for the moment. Sheffield buyers still hold off 
unless they can get lots at 100s. delivered. The Govern- 
ment limit being 110s. plus 2} per cent., dealers naturally 
feel that they would be sacrificing material to sell at 100s. 
and pay carriage ; but it is probable that 100s. on trucks 
at a Lancashire station would be accepted in some cases. 
It is rather curious that the two big Lancashire works 
which used to buy a fair quantity of scrap keep out of the 
market. Wales is a long way off, but still some scrap 
manages to get there from this district. I do not hear 
anything of the better classes of old steel, and of course 
when dealers get hold of steel of this description they 
will not let it go at the price of common melting scrap. 
The demand for foundry scrap is not very good, although 
a better inquiry should soon result from the fegularisation 
of the position in foundry pig iron. At present the best 
textile machinery scrap is quoted at 97s. 6d. to 100s. per 
ton delivered, and ordinary good heavy cast scrap is 
worth about 93s. Forges in Lancashire are still offering 
only £6 for heavy wrought piling scrap and apparently 
are content with what they can get in at this figure; but 
dealers ask £6 10s. As there is no further demand here 
for forge pig iron it is to be presumed that the ironmakers 
are not putting out anything like their normal quantity 
of finished iron at present. 


Finished Material. 


The price of Lancashire bar iron is still £13 15s. 
net at the works, equal to about £14 10s. delivered on the 
usual terms. Steel bars are. very scarce and it is a little 
risky to quote a price. Prebably about £18 10s. to £19 
would be near the mark. It is rather curious to see 
American wire rods selling for more than British bar steel. 


Metals. 


There is very little change in the position of 
metals this week ; but it is said that a little more activity 
in buying is to be noted. Strong copper is quoted at 
£150 per ton; B.S. ingot £127 10s. and tough ingot at 
£125 10s. English tin delivered here £175. English soft 
lead £34 5s. Spelter in small lots £65. 


BaRRow-IN-FurRNEss, Thursday. 
Hematites. 


There is a very busy state of affairs to report in 
the hematite pig iron trade of this district. There arein 
all 30 furnaces in blast between Carnforth and Maryport, 
the latest addition being one at Millom last week, where 
four of the six furnaces are now in blast. At Barrow 





there are six blowing out of ten built. The whole of the 
iron made is going into prompt consumption and local 
users take a big proportion of the output, practically the 
whole of it from Barrow, from which place shipments 
have been really nil for some time past. The outside 
demand is strong and those who smelt for what was 
known as the outside market before the war are delivering 
iron as fast as they can. More furnaces are in preparation 
for lighting. Much more labour, however, is required. 
Prices are steady at the maximum rate of 127s. 6d. per ton 
f.o.t. for parcels of mixed numbers of Bessemer iron and, 
special brands are 140s. per ton, whilst warrants are idle 
at 115s. per ton net cash. The stores of warrant iron 
represent only 450 tons. 


Iron Ore. 

Iron ore is in big demand at 21s. to 30s. per ton net 
at mines, and best Hodbarrow ores are at 38s. per ton. 
For Spanish and Algerian ores there is a good steady 
demand at the old rate of 37s. 6d. per ten delivered to 
West Coast furnaces. 


Steel. 


In the steel trade there is marked activity at 
both centres, Barrow and Workington, and this is likely 
to be more marked as new plant in course of erection is 
completed and got under way. The whole of the activity 
has to do with munitions of war, and there is really no 
business being done in the usual steel sorts, trade in rails, 
plates, &c., going elsewhere for the time being. The rail 
mill at Barrow and also that at Workington are on 
billets, &c. Billets are quoted at £12 per ton. Steel 
rails of heavy section are at £10 17s. 6d. ; light sections 
£12 to £12 10s., and heavy tram rails at £12 5s. per ton, 
whilst ship plates are at £11 10s., and boiler plates at 
£12 10s. per ton. 


Shipbuilding and Engineering. 


These trades are busily employed, but will observe 
a full week’s holiday as from September 23rd. 


Fuel. 

There is a big demand for coal, and steam sorts 
are at 24s. 6d. per ton delivered, and house coal is at 
24s. 6d. to 36s. 8d. per ton delivered. The demand for 
coke is fuller, with East Coast qualities at 33s. to 35s. 6d., 
and Lancahire cokes are at 3ls. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron Trade in August. 

THE outstanding feature of the Cleveland pig 
iron trade during August has been a substantial increase 
in shipments. But while the export trade has been very 
heavy under contracts, the amount of new business has 
been comparatively small, and the home market generally 
has been rather on the quiet side. This has. not been due 
to any real diminution in the demand, but to the difficulty 
of obtaining iron. Makers are all but denuded of stocks, 
and are heavily committed forward, so that new business 
has been very difficult. The output is strictly allocated 
by the Control Committee, deliveries being made under 
its supervision solely in accordance with the needs of 
consumers, new contracts also being sanctioned or other- 
wise on the same principle. This policy haz not only 
resulted in the assurance of adequate supplies to all 
engaged upon war work, but has also led to rather easier 
conditions in relation to supplies. In the export 
trade the whole of the available output is required 
for our own use and that of the Allies, and while this 
continues to be the case there is no hope of raising the 
embargo upon shipments to neutrals. New business 
with France during the month has been pretty freely 
fixed up, but owing to the prevailing difficulties of supply, 
Italy is now getting her requirements from America. 
There has been a substantial decrease in the public store 
stocks during August. The total quantity held on 
August 31st was 16,035 tons, as compared with 23,800 
tons on July 31st, a reduction of 7765 tons. With the 
exception of a new furnace on hematite blown in at the 
Warrenby Works, there has been no addition to the number 
of furnaces in blast during August. The total number 
of furnaces in operation in the North-East of England is 
71, of which 28 are on Cleveland pig iron, 30 on hematite, 
and 13 on special kinds of iron. The shipments of pig 
iron from the Cleveland district during August amounted 
to 63,635 tons—coastwise 2065 tons and abroad 61,570 
tons—as compared with 54,311 tons in July, an increase 
of 9324 tons. This is the largest monthly total since the 
war began, with the exception of November, 1914, with 
66,013 tons, and May, 1916, 67,880 tons. The largest 
foreign importer was France, which took no less than 
54,180 tons, or 9745 tons more than in July. This is 
easily a record in exports to France. The United States 
received 3275 tons and Japan 960 tons. 


Current Business. 2 
The market for Cleveland pig iron shows but 

little change on the week. The pressure recently experi- 
enced is less acute, and though the conditions are, of 
course, still very far from easy, there is now no immediate 
difficulty in the matter of supply. Consumers all round 
are getting their supplies in a satisfactory manner, and 
steamers are being put on more freely, as far as the tonnage 
conditions will permit, for deliveries abroad. Any lots - 
of prompt iron that can be obtained to make up fuil 
cargoes are, however, very promptly bought up. An 
increase of output would be very welcome, and it is to be 
hoped that the decision to blow in more furnaces will not 
be long delayed. For home consumption No. 3 Cleveland 
pig iron is 87s. 6d., and that price also rules for No. 4 
foundry and No. 4 forge, whilst No. 1 is quoted at 91s. 6d. 
The general market price of No. 3 for export is 97s. 6d., 
No. 4 foundry being 96s. 6d., No. 4 forge 95s. 6d., and No. 1 


102s. 6d. 


Hematite Pig Iron. 
There is no sign of any slackening in the demand 
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for hematite pig iron, and the works continue to be 
employed at their full capacity. Makers are experiencing 
an extraordinary demand for their iron on local as well as 
general home account. The majority of the producers 
are sold out till the end of the year, and there being prac- 
tically no prompt iron obtainable, business of any kind 
has been all but impracticable, except in the case of 
renewal of essential contracts. Any odd lots coming to 
hand are eagerly snapped up, and realise as much as 
142s. 6d. for export. The home maximum price of East 
Coast mixed numbers remains at 122s. 6d., and French 
consumers are also able to purchase at that figure. The 
general foreign quotation is firm at around 140s., but very 
few licences are being granted for abroad. 


Iron-making Materials. 


There is no material change this week in the 
foreizn ore trade. Consumers are well stocked, and are 
still holding off the market. Sellers continue to quote 
38s. for best Bilbao Rubio on the official 17s. freight basis, 
and this is reported to have been paid for one or two odd 
cargoes. Consumers generally, however, decline to pay 
this figure. Coke is in better supply, with the quotations 
in accordance with the maximum prices. Good medium 
furnace kinds realise around 30.. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


Indications point to all kinds of work in finished 
iron and steel being prosecuted vigorously, and to the 
fact that an enormous tonnage in material is being turned 
out. Nearly every branch is more or less engaged in the 
manufacture of munitions of one kind or another for the 
home or Allied Governments. There is an abundance of 
orders on offer in the ordinary way of business, but in 
the majority of cases they cannot be entertained, though 
they are often most tempting, for anxious consumers do 
not quibble about prices. ‘the shipments of manufac- 
tured iron and steel from the Cleveland district during 
August amounted to 31,803 tons, of which 2504 tons— 
iron 1255 tons, steel 1249 tons—went coastwise, and 
29,299 tons—iron 1801 tons, steel 27;498 tons—were sent 
abroad. Of the total of 29,299 tons which went abroad, 
23,246 tons went to France, leaving only 6053 tons for all 
other destinations. The shipment to France represents 
an increase of 12,699 tons. India and Ceylon received 

- 1833 tons, as against 1663 tons, and Japan 1617 tons, as 
against 1755 tons. The following are home maximum 
prices :—Steel ship plates, £11 10s.; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15 7s. 6d.; double 
best bars, £15 15s.; treble best bars, £16 2s. 6d.; packing 
iron, £11; packing iron, tapered, £11 15s.; iron ship 
angles, £13 15s.; iron ship rivets, £17 to £18 10s.; steel 
bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel hoops, £16; steel joists, 
£11 2s. 6d.; steel strip, £17; heavy sections of steel rails, 
£12—all less 24 per cent., except ship plates, angles, and 
joists, packing iron, and iron bars. 


Shipbuilding and Engineering. 


In accordance with the terms of the agreement 
recently concluded between the shipbuilders and the 
representatives of the various trades unions, the shipyard 
workers in the Tees and, Hartlepools districts ceased 
work on Saturday, and will resume operations on Monday 
next. It was not because of any relaxation in the demand 
for new tonnage that the holiday was conceded. As a 
matter of fact, shipbuilders were never so full of work as 
they are at the present time. But experience has taught 
that, be the worker ever so eager “to do his bit,” long 
hours and heavy strain impair his efficiency. Moreover, 
machines as well as men require an occasional rest, and 
during the week shipbuilders have been able to overhaul 
their plant and execute repairs. Four new vessels, having 
an aggregate tonnage of 18,695 tons, were launched 
during August from the shipyards on the Wear. The 
total output for the eight months of the year now amounts 
to 23 vessels and 86,458 tons. 


The Coal Trade. 


There is nothing very noteworthy in the way 
of changes to record in the coal trade. The chief item 
of interest at the moment is the coming extension of the 
limitation scheme to Italy, at least, and, if rumour is to 
be credited, to Spain and Portugal also, and possibly to 
North Africa. There is understood to be some consider- 
able transactions taking place for next year’s business for 
France. One contract for Durham gas coals, amounting 
to about half a million tons at 25s., has been fixed at the 
limitation price, while others are in negotiation, and it 
has been stated that business in gas fuel of prime quality 
is being done for Italy at about 27s. 6d., also spread over 
next year. In view, however, of the imminent advent of 
the new maximum prices scheme, it is unlikely that much 
can have been done, although there can be no doubt that 
a large amount of business will be transacted immediately 
the new arrangements are completed and in working order. 
The coaling stations are in the Northern markets for their 
next year’s contracts, but so far there has not been any- 
thing of note reported, though it goes without saying that 
considerable advances upon this year’s figures will be 
demanded. The outlook for the Northumberland steam 
coals has brightened a little, so far as the forward market 
is concerned, but the spot position remains very weak and 
not a little uncertain. Second-hand holders undercut 
the collieries at times rather heavily. The Durham 
collieries are also experiencing difficulty in securing orders 
for their prompt supplies, but are also hopeful for a 
steadier market, with strengthening prices in the near 
future. Some of the gas collieries are being troubled with 
want of wagons, and are reported to be working short 
time. Coking coals are very flat, and while good classes 
have been done at about 24s., cheaper brands have passed 
at as low as 22s., which is much lower than the limitation 
figure of 25s. The coke market is a good one for best 
foundries, but patent oven coke is in good supply, and 
weak at about 37s. 6d., while gas coke is strong and rising 





in price. Quotations are as follows :—Northumber- 
lands :—Best Blyth steams, 37s. 6d. to,45s.; second Blyth 
steams, 30s. to 35s.; best smalls, 25s.; households, 40s. to 
45s.; bunkers, 25s. to 27s. 6d.; Tyne prime steams, 
37s. 6d. to 40s.; Tyne second steams, 30s. to 35s.; special 
Tyne smalls, 25s.; ordinary smalls, 22s. 6d. Durhams :— 
Best gas, 34s. to 35s.; second gas, 30s.; special Wear gas, 
37s. 6d.; smithy, 25s. to 30s.; coking unscreened, 25s. to 
27s. 6d.; coking smalls, 23s. to 25s.; ordinary unscreened 
bunkers, 24s.; best qualities, 25s. to 26s.; foundry coke, 
40s. to 45s.; furnace coke, 37s. 6d. to 40s.; gas coke, 33s. 
to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Trade with Russia. 


One of the features of the Sheftield steel industry, 
at the moment, is the enormous volume of business being 
done with Russia. From what one can gather this is by 
no means all on account of the Government. It may well 
be, of course, that a great deal of it is for war requirements 
in an indirect way ; in fact, it is plain that much of the 
tool steel and tools now going to our Allymust be connected 
with munitions manufacture in some form or other. Shef- 
field has for many years, even in normal times, done a 
large trade with Kussia, and quite a number of the firms 
here have important branches, and even works, in the 
Czar’s dominions. One firm has a very large establish- 
ment there—a most complete steel works, including shell 
making department, rolling mills, and twist drill and file 
making shops, the last named being the largest of the 
kind in Europe. But whatever Sheffield’s trade with 
Russia has been, or is now, a very large expansion is 
looked for, in anticipation of which, I happen to know, 
that preparations are being made here to open new 
branches. In some cases such steps will be taken forth- 
with, for it is fully realised that what it is intended to do 
in the way of capturing Russian markets, in which before 
the war Germany had entrenched herself, must be done 
before peace is declared. Im the interests of Sheffield 
trade I have recently had a long conversation with the 
Russian Consul-General, Baron Heyking, who views with 
much favour an expansion of British commercial activity 
in his country. I gained the very clear impression, how- 
ever, that we must not permit ourselves to fancy that we 
are just going to walk into those new markets without 
any effort on our part. The Germans cultivated them, 
studied their wants, took infinite pains to fulfil them, and 
if we are to step into their shoes we must learn to use some 
of their methods. 


The Consul-General’s Fear. 


I say ‘‘some,”’ because there are those that we 
could never adopt. For instance, they have ever sought to 
imitate Sheffield productions, but in very cheap grades of 
steel, so that an article that to the unwary looked exactly 
like a Sheffield production, could be put on the market at 
a half or a quarter of the price of the real thing. That is 
a direction in which we shall not copy them, even if we 
never capture the markets we desire. But everyone is 
not deceived by the German imitation. As an example, 
there are in Copenhagen two large establishments—one 
run in the interests of the Sheffield tool cutlery and silver- 
smiths industries, and the other a German concern, filled 
with plausible imitations at, of course, greatly reduced 
rates. Few ple, however, are deceived. The respec- 
tive characters of the establishments are now well known. 
If a customer wants something cheap, irrespective of 
quality, he goes to the German house. If he wants 
quality the Sheffield concern is chosen. Just in the same 
way as a general principle, Sheffield’s reputation must 
not be sacrificed even to gain new Russian markets. 
Nevertheless, as Baron Heyking pointed out, the require- 
ments of the Russian market is for something on the 
cheaper side rather than for the heavy substantial article 
that will never wear out, and it will be for the Sheffield 
manufacturer to discover the happy medium. In the 
Consul-General’s opinion we are able theoretically to 
supply anything which formerly reached Russia from 
Germany, but the doubt in his mind was as to whether 
we would exert ourselves sufficiently to secure an esta- 
blished position by the time the Germans recommence 
commercial operations. Throughout Russia there is an 
undoubted preference for British goods, but in any real 
market expansion the initiative will depend upon Britain. 


A Question of Long Credit. 


The head of a big steel concern here told me 
recently that one of the greatest difficulties manufacturers 
have to face in Russia is that of long credit, and I asked 
Baron Heyking if he thought there was any chance of the 
period of credit being shortened. His reply was so em- 
phatically in the negative that it seems quite certain our 
manufacturers will have to continue the system encouraged 
by the Germans, and discover some means of off-setting it. 
Ninety per cent. of the people in Russia live on the land, 
and so depend upon harvests, that they cannot possibly 
pay their bills on the short credit system in practice here. 
The only way to meet the difficulty is by a banking insti- 
tution stepping in. If British banks would buy foreign 
bills, instead of only collecting them, it would help matters 
very considerably, but they will not, and apparently the 
only means of settling the trouble of long credit is the 
establishment, by the existing principal banks, of a central 
institution on commercial lines. 


The New Steel Regulations. 


No sooner does the steel trade extricate itself 
from one dilemma than it seems to be in another. The 
latest trouble is exercising the minds of rolling mills and 
merchants very considerably, and there really seems good 
grounds for the complaint they make. The Ministry of 
Munitions has recently issued instructions according to 
which it appears that in new specifications it is necessary 
for the buyer to ascertain from the Priority Department 
of the Ministry whether the work can be placed in Priority 
1, 2, 3, or 4, and it must be declared on each specification 
that the steel ordered is to be used entirely in executing 
the orders covered by the reference numbers so quoted. 





Whatever may be the conditions in other districts—where 
the regulations may, perhaps, work smoothly—in Sheffield 
they are such that, unless the Ministry of Munitions 
speedily recognises the difficult position created, a hin- 
drance in the output of munitions seems inevitable. 
Under the regulations only certain qualities of steel may 
be sold under permit. That might be got over all right, 
but in the event of a slight breakdown in machinery plant 
or rolling stock used in connection with the making or the 
transport of munitions requiring a small quantity of stec! 
for repair work a permit has to be first obtained, even it 
it is for only a pound or so in weight. Some of the rolling 
mill people are up in arms about the matter, and merchants 
say the position created is an impossible one. It seems 
obvious that some modification will have to be made, sv 
far as Sheffield is concerned, and to this end a deputation 
has, I believe, waited upon the Minister of Munitions. 
What the result is has not been stated, but meetings arc 
being held of the interests concerned, and an early chang: 
is anticipated. ‘‘ Controlled” firms, it is understood, 
have a permit which will cover steel required for repairs, 
but that only appears to be a partial cure of the trouble. 
It would not be surprising if, under pressure, small quan- 
tities of steel were sold for repair work without permit, 
though the proper way is to have a thorough understand- 
ing on the matter, so that everything is done above-board, 
and without unnecessary inconvenience. The Ministry 
is not infallible, and may, perheps, see that in this case an 
error has been committed. 


Facilities for Trade. 


Reverting to the question of financial facilities 
for foreign trade, it is, of course, known that the Board 
of Trade has appointed a committee to deal with the 
subject. The Sheffield Chamber of Commerce has cir- 
cularised its members, at the suggestion of this committee, 
which has to consider the best means of meeting the needs 
of British firms after the war, as regards financial facilitics 
of trade, particularly with reference to the financing of 
large oversea contracts. The circular seeks to ascertain 
instances where trade with foreign countries has been 
lost to us by any shortcomings in our financial system, 
either banking or otherwise. 


Round the Works. 


There really seems little apparent slackening in 
the volume of oversea business being booked, and pre- 
sumably “ being booked’ means being undertaken, for, 
as more than once explained in these letters, permits to 
manufacture, as well as to export, are available now. 


Iron, Steel, and Coal. 


The position of the ‘ Derbyshire” group of 
foundry iron makers has provided quite a feature of the 
market for some weeks now, but at last a definite decision 
has been reached. Originally it was stated that sanction 
had been received from the Ministry of Munitions to raise 
the maximum prices of Derbyshire, Leicestershire, and 
Nottinghamshire pig 5s. per ton, along with other makes 
of Midland iron. Then it was announced that sanction 
had only been given on condition that cost sheets showed 
justification of the advance. Next the report was that 
it was given unconditionally, and then came the official 
statement, which left out the ‘‘ Derbyshire” group, 
whilst raising the maxima for Staffordshire and North- 
amptonshire. The rumour was that that had been done 
because the makers concerned had neglected to show their 
cost sheets, but whether that was so or not I do not 
know. At all events, whatever has since happened, 
sanction for the 5s. advance has now been granted to 
Derbyshire as from July 19th, and as all contracts entered 
into since then have been on the understanding that the 
price should be subject to any change sanctioned by the 
Government, it looks as if makers do not stand to lose 
much by the delay and misunderstanding. Except for 
basic, there is no great demand for Lincolnshire iron, 
though makers are not courting new business at the 
maximum price of 92s. 6d. for foundry and basic, and 90s. 
for forge. Derbyshire brands are not too brisk, but the 
call for hematite, especially best quality makes, is as 
insistent as ever. Steel billets are experiencing famine 
conditions, and dead soft basic now commands £12 10s. 
as a minimum—though how that figure ties up with the 
last officially declared maximum it is difficult to see. The 
steam coal market continues to show an_ irregular 
tendency. While values for export to neutrals are 
weaker, quotations for inland sales hold fairly firmly. 
Best South Yorkshire hards quote 17s. 3d. to 17s. 9d., 
best Derbyshire 16s. 9d. to 17s., second quality 16s. 3d. 
to 16s. 6d., steam cobbles 16s. 3d. to 16s. 9d. The market 
for slacks still shows a certain amount of weakness, and 
there is selling pressure in some cases, though prices are 
steadily held under market conditions. 








SCOTLAND. 
(From our own Correspondent.) 
Quieter Conditions Continue. 


WHILE many of the works and factories are again 
running at full speed, business during the past week was 
still under the influence of the holidays, owing to the fact 
that, as far as possible, sectional arrangements have been 
resorted to. The demands for munitions of war are 
unabated, and as insistent as ever, and everything possible 
is being done to increase outputs. Ordinary mercantile 
work is having a very meagre existence, while export 
business to neutral countries is practically out of the 
question. Almost every class of material is under 
regulations of some sort or another, which are becoming 
more and more stringent as time goes on. In any case, 
however, few of the works are in a position to name a date 
for delivery. Nevertheless, while the extent of the orders 
is diminished, a regular amount of overseas business is 
being done, and.in the meantime fair consignments of 
material, including bar iron, boiler material, sheets, 
galvanised sheets, cast iron pipes, and tubes, are on the 
move to India and the Plate. The amount of labour 
available is, unfortunately, still far from adequate, and 
the full equipment of the workshops cannot be taken 
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advantage of. Much has been accomplished by dilution 
of laboyr, but it is becoming increasingly evident that 
something further will require to be done in order to secure 
the best results. Markets all round are fairly firm. 
Freights are inclined to ease a little, but rates, so far, have 
not dropped to any great extent. 


Pig Iron, 


There is no change in the Scotch pig iron trade. 
The demand for hematite is fully maintained, and with the 
output reserved for our own Government and those of the 
Allies, there is practically nothing except war work being 
done. Other brands, also, are strong and No. 1 quality 
is distinctly scarce. Total shipments for the past week 
amounted to 1622 tons compared with 1683 tons in the 
corresponding week of last year. Pig iron warrant stores 
now amount to 17,134 tons compared with 116,098 tons 
at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 64d.; 
No. 3, 120s.; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


Steel makers report continued activity. The 
demand for steel for war purposes is still on a large scale, 
and shell bars in particular are very urgently wanted. 
Ordinary mercantile lines are quiet. In the export 
market a large volume of business is being done with the 
Allies, and orders for steel for shipment to Italy are coming 
freely to hand. Steel ship plates are quoted about £15, 
boiler plates £16, and angles £14 5s. per ton net, f.o.b. 
Gilasgow. There is great pressure in the sheet trade for 
supplies of war material. Permits to roll material for 
outside consumption are only granted with caution, and as 
this has to be followed by a licence for shipment which is 
even more jealously guarded, there is very little slipping 
through. The price is unchanged, about £18 10s. per ton 
net, f.o.b. Glasgow. The majority of the works in the 
malleable iron trade have resumed operations. Prices 
show a tendency to stiffen for export, but owing to the 
fact that makers are unable to give delivery except for a 
few sizes, no alteration is reported as yet. ‘* Crown”’ bars 
are quoted about £14 12s. 6d. per ton, less 5 per cent. 
for home consumption and £14 5s. to £14 10s. per ton net 
for export. Conditions in the shipbuilding trade have 
now settled down after the holidays. It is anticipated 
that more attention will now be given to the construction 
of mercantile tonnage very shortly. 


Coal. 


Conditions in the Scotch coal trade are quiet all 
round. In the West of Scotland district the position is 
unfavourable, and prospects are not promising. The 
price for ell coal is unchanged, but it is said the quotations 
could be shaded for prompt business as supplies, are very 
plentiful. Splints are firm and well booked to the middle 
of this month. Navigations, however, are dull and steams 
lifeless. Smalls are a trifle better, though the local demand 
is still somewhat curtailed. Best ells are quoted f.o.b. at 
Glasgow, 24s. to 25s.; splints, 30s. to 35s.; navigations, 
32s.; steams, 22s. to 25s.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. per ton. So far as prompt business is 
concerned, the position in Fifeshire is far from satisfactory. 
Tonnage is limited and quickly dealt with, and collieries 
are not overburdened. with orders. Screened navigations 
are weaker, and although first-class steams are said to be 
well sold for this month, prices for these are also inclined 
to ease off. Other qualities are plentiful, and while colliery 
quotations are fairly well maintained, the price is practically 
a matter of arrangement. Trade in the Lothians district 
is in much the same position. Inquiries are very slow, 
and collieries have been compelled to cut prices. Best 
screened navigation coal is quoted f.o.b. at Methil or 
Burntisland, 40s.; unscreened, 30s. to 35s.; first-class 
steams, 34s. to 35s. per ton. Best steams, f.o.b. Leith, are 
quoted 25s.; secondary qualities, 24s. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 174,613 tons, compared with 214,546 
in the preceding week and 246,563 tons in the corresponding 
week of last. year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Arrarrs in the coal trade bear a strong resem- 
blance to the conditions prevailing a week ago. There is 
very little business passing either for early loading or for 
forward positions. Conditions are altogether too difficult 
for exporters to venture upon operations of any extent, 
and although current prices are not as high as figures 
touched previously during the war, still the market is 
quite as firm as at any time during the past two years, and 
coals are on the border of being unobtainable. How long 
these conditions will continue it is impossible to say, but 
there is very little doubt that when the limitation scheme 
is extended to Italy, and other Mediterranean destinations, 
the supplies of coal for neutral countriés will be less, and 
opportunities for exporters to arrange business will be 
curtailed. The position at the present time is that the 
coalowners have agreed upon what they are prepared to 
do with regard to limiting the price of coal to Italy and 
Mediterranean ports, viz., 30s. for large, and 20s. for small, 
as in the case of northern French ports, but the shipowners 
have not come to an arrangement concerning freight rates. 
The rates that were suggested by shipowners were 65s. for 
Genoa, 62s. 6d. for Marseilles, and 50s, for Gibraltar, but 
since these figures were put forward freight rates have 
fallen away, and are now 63s. 6d. for Genoa, about 55s. 





for Marseilles, and 28s. to 30s. for Gibraltar. Coalowners, 
as a consequence, do not see why the freight rates should 
be fixed above current values, and urge that shipowners 
should modify their ideas. 


Foreign Coal Shipments. 


Shipments of coal to foreign destinations last 
week again showed a decrease. The total was only 
229,645 tons, as against 240,000 tons in the previous week, 
and 348,022 tons in the corresponding period of last year. 
The reduction shows not only that the requirements on 
Government account are very heavy, but that the pro- 
duction of coal is insufficient. This could be improved 
upon if absenteeism at the collieries were avoided, but as 
things are it is estimated that from this cause alone outputs 
are affected adversely at various collieries anything from 
10 per cent. to 20 per cent. Of the total quantity shipped 
88 per cent. went to Allied countries. 


Miners’ Wages. 


Lord Justice Sir William Pickford, the new 
independent chairman of the Conciliation Board, has given 
his decision upon the applications of the owners and the 
workmen for a variation of the wage rate in the coalfield. 
Sir William Pickford decided against both applications, 
and therefore the wage rate will remain at 40.83 per cent. 
above the new standard, or 111} per cent. above the old 
standard of 1879. The workmen’s leaders had applied 
for an increase of 12} per cent., and the owners for a reduc- 
tion of 15 per cent. Sir William Pickford’s decision rests 
entirely on the absence of any fixed relation between 
wages and coal prices. It seems only reasonable that the 
first step towards a solution of the difficulty arising periodi- 
cally on the wages question is for the owners and men to 
arrive at some agreement regarding the equivalent. There 
would then be some chance of the independent chairman, 
with a definite basis to work upon, giving a decision that 
would carry satisfaction with it to both parties. 


Current Business. 


Day-to-day operations have been reduced to a 
minimum so far as supplies for early loading are concerned. 
The pressure for coals has been so heavy that exporters 
have been quite unable to secure anything like an ordinary- 
sized cargo. It was generally expected last week that 
very strong conditions would prevail, as colliery salesmen 
were so fully booked that they were not prepared to 
accept fresh obligations of any material account. The 
Government requirements are very extensive, and little 
scope is afforded to ordinary exporters. Many of these 
have vessels in dock which have been waiting a week or 
two for coa's, which are being taken by the Admiralty. 
Any hope entertained of coals becoming a little freer 
were dissipated when it was seen how tonnage came to 
hand over last week-end, and from the number of vessels 
in dock there is no reason to suppose that there will be 
any relaxation in the pressure or in values next week. 
Here and there colliery salesmen have been able to squeeze 
out small lots of a hundred or two hundred tons, which 
have very quickly been snapped up, the competition 
being so keen that top figures have easily been obtained. 
Very little business is being arranged ahead, in the expec- 
tation that there may be some falling off in the Admiralty’s 
demands, and that the limitation scheme will be extended 
to the Mediterranean, but so far as can be ascertained 
it appears to be unlikely that the limitation scheme will be 
extended before October Ist. Operations, so far as 
neutral countries are concerned, are also restricted on 
account of the withholding of export licences, and alto- 
gether the difficulties attendant upon fresh business are 
so numerous and acute that few exporters are encouraged 
to do much. So far as values are concerned, they are 
really little more than nominal, but there is scarcely 
any large coal, excepting bituminous, which is now 
close up to 45s., and in some cases colliery salesmen 
are so heavily sold that they are emboldened to name 
47s. 6d. Ordinary second Admiralties, large steams, 
best drys, and best Monmouthshires are all practically 
off the market. Ordinary drys are worth 40s., and No. 3 
Rhondda large is quoted up to 42s. 6d., and No. 2 Rhondda 
large about 35s. to 36s. Nuts and peas are strong and 
scarce, the former being about 38s. to 40s. Small coals 
meet with a very steady demand, and are firm on the 
basis of 30s. to 31s. for best bunkers, 29s. to 30s. for seconds, 
and 20s. to 26s. for cargo sorts. Patent fuel is quiet and 
unaltered, makers being fully committed, but pitwood is 
barely steady at 45s. to 46s. Supplies are not extensive, 
but colliery owners aré fairly well off in the matter of 
stocks, and are not inquiring for wood. 


LATER. 


The market maintains its firmness for prompt coals, 
but there are indications that the second half of the 
month may see rather easier conditions. It is likely that 
there will be some diminution in activity on the part of 
the Admiralty authorities certainly at the end of this 
month, if not before, and already it is evident that stems 
are easier to arrange after the 15th inst. _ Buyers, however, 
are only seeking to secure coals to meet their most pressing 
obligations, and are acting with extreme caution as 
regards later business. Colliery owners name current 
figures for business ahead, but exporters are not disposed 
to do anything on their terms. The experience of a year 
ago is not overlooked. At this period last year coals were 
very tight and strong, but a sharp fall was seen in October 
and November; in fact, prices fell to below contract 
figures. Assuming that the Admiralty’s demands mark 
a substantial falling off, it will not be surprising to see 
coals come down to limitation levels, if not below them, 
and for this reason there is not much inclination to do 
anything forward. For prompt shipment the majority 
of large coals are still unobtainable. Some ordinary 
Eastern Valleys can be picked up in small lots, for which 
colliery salesmen ask 45s. Middlemen are ready to 
accept 2s. or 3s. less, but those on the look-out for 
parcels generally find that the middlemen are unable 
to stem, and therefore they have to go direct for supplies. 
Smalls remain very steady, and there is no movement in 
patent fuel or pitwood. 


Approximate Prices. 
Steam coal: Best Admiralty large, nominal ; 





best seconds, nominal; seconds, 44s. to 45s.; ordinaries, 
43s. to 44s.; best drys, 42s. 6d. to 45s.; ordinary drys, 
39s. to 41s.; best bunker smalls, 30s. to 31s.; best ordi- 
naries, 29s. to 30s.; cargo smalls, 23s. to 26s.; inferiors, 
20s. to 23s.; best Monmouthshire Black Vein large, 44s. to 
45s.; ordinary Western Valleys, 44s. to 45s:; best Eastern 
Valleys, 43s. to 45s.; seconds Eastern Valleys, 40s. to 42s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 40s. to 42s. 6d.; smalls, 33s. to 34s.; No. 2 Rhondda 
large, 35s. to 36s.; through, 30s. to 3ls.; smalls, 25s. to 
26s.; patent fuel, 45s. to 47s. 6d. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 
50s. to 55s. Pitwood, ex ship, 45s. to 46s. 


Newport. 


There is practically no change to record in Mon- 
mouthshire coals. All qualities are very firm, and collieries 
are well supplied with tonnage. Asall the leading steam 
coals are monopolised by the Admiralty, the demand 
falls chiefly on Newport coals, and as a consequence they 
are all very tight, and only odd lots are available, for 
which sellers can dictate their own terms. Approximate 
values :—Steam coal: Best Newport Black Vein large, 
44s. to 45s.; Western Valleys, 43s. to 45s.; Eastern 
Valleys, 43s. to 45s.; other sorts, 40s. to 42s.; best smalls, 
28s. to 29s.; seconds, 26s. to 28s. Bituminous coal : 
Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 
25s. 6d.; patent fuel, 45s. to 47s. 6d. Pitwood, ex ship, 
45s. to 46s. 


Swansea. 


Anthractite coals have displayed a rather firmer 
tone this week, tonnage supplies having improved. Ship- 
owners, finding that it was so difficult to secure orders 
for loading at Cardiff and Newport, and detention being 
suffered there to an abnormal extent, have shown more 
readiness to fix their steamers to load at Swansea, where 
there was the chance of their vessels getting a quicker 
turn. In one or two cases owners have accepted figures 
rather below limitation freight rates, as this was preferable 
to having their boats held up for coals for a week or two 
at other ports in the Channel. Large anthracite coals have 
not moved much, but machine-made descriptions have 
advanced a little. Approximate prices :—Anthracite : 
Best malting large, 31s. to 33s.; second malting large, 
29s. 6d. to 30s. 6d.; Big Vein large, 28s. ld. to 30s.; Red 
Vein large, 26s. 6d. to 28s.; machine-made cobbles, 39s. 6d. 
to 4Is.; French nuts, 38s. 6d. to 41s.; stove nuts, 38s. 6d. 
to 41s.; beans, 29s. to 30s. 6d.; machine-made large peas, 
20s. to 22s. 6d.; rubbly culm, 15s. 9d. to 16s. 3d.; duff, 
5s. 3d. to 5s. 9d. Steam coal: Best large, 35s. to 36s.; 
seconds, 30s. to 33s.; bunkers, 28s. to 3ls.; smalls, 20s. 
to 22s. Bituminous coal: No. 3 Rhondda large, 37s.. 3d. 
to 39s. 9d.; through and through, 31s. 6d. to 33s. 6d.; 
smalls, 25s. 6d. to 27s. 9d.; patent fuel, 45s. to 47s. 6d. 


Tin-plates, &c. 


There is no change of any note in the local iron 
and steel trades, but tin-plates are firmer on the week. 
Production last week was only about half that of normal 
times. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
sions: I.C., 20 x 14 x*112 sheets, 36s. 6d. to 37s. 6d.; 
LC., 28 x 20 x 56 sheets, 38s. 6d. to 39s. 6d.; I.C., 
28 x 20 x 112 sheets, 75s. to 76s.; I.C. ternes, 28 « 20 » 
112 sheets, 57s. 6d. to 60s.; galvanised sheets, 24 g., £29 
upwards per ton; block tin, £170 15s. per ton cash, 
£171 10s. per ton three months; copper, £109 per ton 
cash, £106 per ton three months. Lead: English, £32 10s. . 
per ton; Spanish, £30 10s. per ton ; spelter, £49 per ton. 








FORTHCOMING ENGAGEMENTS. 





THURSDAY, SEPTEMBER l4rs. 


Tue INSTITUTION OF MINING ENGINEERS.—The annual general 
meeting of the members will be held at the Royal Technical 
College, George-street, Glasgow, at 11 a.m. Presidential 
address. The following papers will be read or taken as read : 
“The Permeability of Coal to Air or Gas and the Solubilities 
of Different Gases in Coal,” by Mr. J. Ivon Graham. ‘The 
Formation of Water in the Oxidation of Coal,” by Mr. J. Ivon 


Graham. ‘‘ The Form and Structure of the Coalfields of Scot- 
land,” by Mr. David Ferguson. The following papers, which 
have already appeared in the “ Transactions,” will be open for 


discussion :—‘‘ The Health of Old Colliers,”’ by Mr. J. S. Haldane, 
F.R.S. ‘‘ The Estimation of Moisture in Coal,” by Mr. T. F. 
Winmill. ‘‘ The Absorption of Oxygen by Coal,”’ by Mr. T. F. 
Winmill. ‘‘ The Atmospheric Oxidation of Pyrites,’’ by Mr. T. 
F. Winmill. Friday, September 15th, River Clyde excur- 
sion. (Ladies are invited to take part in this excursion.) 
10.40a.m. The steamer Lord of the Isles will leave Broomielaw 
Pier, Glasgow, and proceed down the river Clyde, then enter 
Loch Long and go as far as Lochgoilhead. 


THURSDAY anv FRIDAY, SEPT. 21st anp 22ND. 
Tne Iron AND STEEL INstiTUTE.—At the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.—Autumn 
meeting. For programme see page 180, August 25th, 1916. 


SATURDAY, SEPTEMBER 30r8. 


Tue InstrruTion oF Locomotive ENGINEERS.—Caxton Hall, 
Westminster. Mr. V. E. G. Barnes (London and South-Western 
Railway, Eastleigh) will read a paper on ‘‘ Locomotive Smoke- 
boxes and Fittings.” At 2.30 p.m, 








Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—The first 
meeting of the session of the Institution of Automobile Engineers 
will be held on Wednesday, October 11th, 1916, in the Hall of 
the Royal Society of Arts, John-street, Adelphi, W.C., at 8 p.m., 
when the President, Mr. L. A. Legros, M. Inst. C.E., will deliver 
his presidential address. The address will contain, among other 
things, a valuable collection of data in reference to torque 
curves of internal combustion engines. Cards of invitation to 
the meeting may be obtained on application to the Secretary of 
the Institution, 28, Victoria-street, Westminster, S.W. It is 
hoped that this year it will be possible to arrange for the full 
number of meetings, but meantime the Institution is engaged on 
much important work in connection with research and standardi- 
sation, the results of which should be available for the members 
before the end of the session, 
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LIMIT GAUGES.* 
By Dr. R. T. GLAZEBROOK, F.R:S. 


Tue fundamental idea of limit gauging—that the dimensions 
of a piece of work should lie between certain definite values, and 
that the engineer should possess some means of measurement 
which would enable him readily to tell if this was the case—is 
probably, quite old. Its importance, owing to the growth of 
repetition work, and the demand for interchangeability, has 
nereased greatly of late ; during the past two years the growth 


inverse of the gauges they are employed to check, #.e., for a hole 
the check gauge is a plug and vice versd. 
thing about these various classes of 
missible limits of accuracy, and the methods of measuring or 


otherwise determining their dimensions ; but before proceeding | 
These | 


to this three other terms in common use need definition. 
are :— 

Tolerance.—A difference in dimensions prescribed in order to 
tolerate unavoidable imperfections of workmanship. 

Allowance.——A differenee of dimensions prescribed in order to 
allow of various qualities of fit. 

Cl .—A difference,jn dimension or in the shape of the 





as been enormous.. The work of the Engineering Stand 
Committee in this, as in many other branches of engineering 
industry, has been of the utmost value, and it is to the reports of 
that Committee we turn for much of the information on the 
subject. It is impossible to speak on this subject without refer- 
ence to the two men whom we have recently lost, whose labours 
did so much to promote the caus® of standardisation. Sir H. F 
Donaldson was Chairman of the Committee on Gauges from its 
commencement. He threw himseff into the work with all the 
energy of which he was capable ; his tact and experience steered 
the Committee over many shoals : his wide knowledge was of the 
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greatest value, and his fairness and courtesy endeared him to all 
his colleagues. In all he did he was most ably supported by Mr. 
Leslie Robertson. Only the men who have been intimately 
acquainted with Mr. Robertson’s work for the Standards Com- 
mittee can realise the greatness of his loss, and the difficulty of 
finding one to fill his place. 

Report No. 27, dated June, 1906, deals with British Standard 
Systems for,Limit Gauges (Running Fits), and was the result of 
much careful inquiry and discussion. From it is taken the 
following definition :— 

‘* Limat gauges.—Gauges for ensuring that any given dimension 


is within the tolerance laid down for the class of work to be pro- | 


duced. In the case of cylindrical work these gauges may be 


either double male gauges, one end of which must enter, and the | 
other end of which must not enter the hole to which it is applied, | 


or they may be either two-ring or two-gap gauges, one of which 
must pass over, arid one other of which must not pass over the 





Fig. 3 


plug or male piece to which they are applied.” And the report | 


continues :— 


“The Committee have in view three classes of limit gauges, | g 


Viz. > 
‘**(a) Standard limit gauges made in accordance with the re- 
commendations contained in this report, and with the greatest 
possible accuracy, for depositing with the National Physical 
Laboratory, for purposes of reference. 

“*(b) Reference limitgauges, being copies of theforegoing standard 


surface prescribed in order that two surfaces or parts of surfaces 
may be clear of one another. 

In dealing with gauges we may sub-divide them usefully into 
three groups :— 

(I.) Gauges for plain cylindrical work. 

(II.) Screw gauges. 

(IIT.) Form and position gauges. 

Years ago Sir Joseph Whitworth embarked on the standardi- 
sation of certain gauges for plain and screwed surfaces, and the 
use of Whitworth gauges has been of enormous value to engineer, 
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ing science ; but these gauges are not, and had not at the time 
the Committee began its work, been used as limit gauges in the 
true sense ; consequently interchangeability was not secured. 
Sir Joseph. aimed at standards which should be true dimensions, 
and he made no effort—at that time it did not appear necessary 
—to specify plus or minus limits for each class of work, Accord- 
ingly, at the outset, the Committee were faced with the necessity 
of inquiring what should be the limits on the work in order that 
interchangeability may be secured, and what gauges are required 
| for this purpose. 


I. CYLINDRICAL WORK AND GAUGES. 


In dealing with the work it is clear that the tolerances and 
allowances must depend on its nature and the class of fit aimed 
at ; different allo are ry for running fits, push fits, 
force fits, &c. In the year 1906 the data available to determine 
these were small, Accordingly arrangements were made by 
which Mr. Attwell, of the Na- 
tional Physical Laboratory, 
| visited the workshops of many 





T propose to say some- | 
gauges—their use, the per- | 
| tworings or snap gauges, as may be 
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second-class work, andfso on. ¥ ing now agreement. has 
been reached as to the allowances and tolerances on the work 
what as to the gauges? For a shaft we require two gauges 
ferred—one corresponding 
to the maximum or high dimension, the other to the minimum or 
low dimension, and, as perfect workmanship is impossible, these 
gauges must be subject to tolerances ; what is to be said asx to th» 
sign and amount of the tolerances ? And here a distinction ay 
to be noted. So long as the work is within the limits allowed 
interchangeability is secured, and it will pass inspection. [), 
fairness, however, to the manufacturer, all work up to the limits 
should pass ; the inspection gauges should not demand narrower 
limits than the production drawings. Accordingly the toler. 
ances on a high inspection gauge must be positive, those on a low 
inspection gauge negative. This is a point which the gauge 


maker should carefully attend to. He knows maybe that the 
nominal size of a certain high gauge is 2.000in., with @ tolerance 
of 0.0005in. ; he should try then to make his gauge 2.00025i:, 
in many cases the attempt is made to produce the gauges as 
nearly as possible 2.000in., and some are made a trifle too smal ; 
they are rejected necessarily : had their aim been to arrive at, 
2.00025in. probably all would have got through when tested, 
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So far, then, we have found that for an inspection gauge the 
tolerance is positive on the high gauge, negative on the low. But 
in the workshop gauge, as will be seen, the reverse is the case. 
These are given out by the manufacturer to the workman to 
enable him to make work which will pass the inspector. Clearly 
then, for safety he will arrange that the limits to which the man 
works are rather narrower than those’to which the work will be 
inspected. A high gauge will be a trifle too small, a low gauge 
slightly too large ; the tolerance on the high gauge is negative, 
that on the low gauge is positive. As to the tolerances per- 
missible, these depend on the class of work dealt with, and for 
inspection gauges amounts of the order of one-tenth of the toler- 
ances on the work are not unusual. Thus, for the 5in. shaft of 
first-class work already referred to, the high gauge would lie 
between 5.000in. and 5.0002in., the low gauge between 4.998in. 
and 4.9978in. These, of course, are close limits. For a work- 
shop gauge. the tolerances, as well as being of opposite sign, may 





of the leading manufacturers 
of the country, and by their 
kindness carried out the accu- 
rate measurement of plain cylin- 
drical shafts and holes from 


| 2in, to 12in. in diameter. The 
results are contained in the 


tables and plates of a long 
report (No. 25), dated July, 
1906. Figs. 1 and 2 are an 
illustration. Certain firms— 
notably Messrs. Armstrong, 
Whitworth—had already adopt- 
ed a system of limits for their 
own use, and information on 
these was also before the Com- 
mittee. Asa result the Com- 
mittee were able to draw up a 
definite series of recommenda- 
tions with regard to running 
fits, though, before reaching a 
final decision, another difficulty 
had to Are the 
dimensions of the shaft or of 
the hole to be made the basis 
of the work? With an inch 
shaft, for example, is the shaft 
to be made as nearly lin. as 
possible, with only the neces- 
sary tolerance and the whole of 
the allowance, to secure the 
running fit to be made in the 
| hole, which is therefore of neces- 
| sity larger than lin. by the 
| amount of this allowance, or 
|is the reverse course to 
| adopted? In the end the Com- 
| mittee adopted the view that 
| wherever possible the ~ shaft 
| should be the element more 
| nearly approaching the true dimension, and allowance be made 
on the hole, according to the kind of fit required. The tolerances 
on the shaft are negative, so that it may never exceed its nominal 
i ions. A minimu 
hole of larger than nominal size is specified, and this cannot be 
encroached upon by either element ; above this a positive toler- 
| ance is allowed on the hole, For example, in the case of a Sin. 








shaft and hole of first-class work, the tolerance on the shaft is | 


.002. Thus it must lie between 5.000in. and 4.998in. The 
| allowance is also .002, so that the minimum diameter of the hole 





allowance obtained by making the | 

















Fig.4—-LARGE MEASURING MACHINE 


wisely be large in amount ; the result of this is to contract some- 
what the limits within which the workman has to work, but to 
increase the chance that this work will pass. Moreover, the 
“go” gauges wear, and a ring or a plug may easily in time be- 
come too large or too small respectively if when new they are 
very close to their nominal sizes. 

In our original classification of gauges, reference gauges were 
mentioned. These clearly include both ref inspection 
gauges and reference shop gauges: they are retained for the 
purpose of standardising the other gauges. We turn now to the 





For the purpose 





measurement and testing of cylindrical gauges. 
of merely testing a gauge to see if it is correct, two check gauges 
| —a “go” and a “not go ”—may be used, and in some cases 


is 5.002in. On this there is a tolerance of .002 again, hence the | 
hole may have a maximum diameter of 5.004in. _ 
This system the Committee call the shaft basis; they note, 
however, that the system may be reversed, the hole being taken 
| as basis and the allowances applied to the shaft, the minimum 
| diameter of the hole being its nominal size. The results of this 
| part of the Committee’s work are shown in Fig. 3. It will be 
| noted that, with a view to reducing the number of gauges re- 
quired, the scheme has been arranged so that the maximum 
‘diameter of the hole for first-class work is the minimum for 


limit gauges for use by manufacturers and others for checking 
their own shop gauges. They should be verified, and their 
accuracy certified by the authority in whose custody the stan- 
dard limit gauges are deposited. 

“‘(e) Shop limit gauges.—The gauges actually used in the shop 
and checked against the reference limit gauges.” 

To this list it is desirable to add ‘‘ Check gauges,” 1.e., gauges 
designed to check readily the di ions of gauges in use either 
as reference gauges or as shop gauges. These are usually the 


* British Association, Newcastle Meeting, September, 1916. 


must be used. The difference between these will be equal to ithe 
tolerance on the gauge they are used to check, and their own 
tolerances will be much smaller, but for cylindrical gauges in 
most cases check gauges are not necessary, and ind are not 
desirable ; the difficulties arising from inaccuracy of manufacture 
and wear are too serious. Besides, rejection by a check gauge 
gives no intimation of the error to the manufacturer, and thus it 














Szupr. 8, 1916 


THE ENGINEER 


ard 








is unsatisfactory to him. Thus cylindrical plug gauges are pre- 

ferably checked by some form of accurate micrometer or measur- 

ing machine. ‘lo describe such machines in detail would fill a 

paper by itself ; it must suffice to mention one or two leading 
ints. 

The original Whitworth form depends on the use of a feeler, a 
bar which fad rae down between the jaw of the machine and 
the gauge er test, and while high accuracy can be attained by 
practice the results are slow and depend on the skill of the 
observer. In another form”the plunger presses against a spring 
and tilts a delicate level. The micrometer is turned until the 
bubble is central, thus securing that the pressure applied to the 
gauge 8 always the same ; the importance of this is very great. 
It has been found useful at the National Physical Laboratory to 
replace the level by a tilting mirror ; the machine is in adjust- 
ment when a ray of light reflected from the mirror occupies a 
definite position of @ suitably placed scale. Fig. 4 is a photo- 
graph of a large machine built to the Laboratory design by 
Messrs. Armstrong, Whitworth, in which this device is used. 
It is employed to measure large cylindrical gauges, and was 
built for the measurement of the coils of some of the standard 
electrical apparatus. Fig. 5 shows another instrument in 
regular ase for testing smaller cylindrical gauges. A vertical 

















Fig. 5—-THE MINIMETER 


plunger pressed downwards by a spring actuates a light lever 
moving overa scale ; below is a horizontal platform with a slow 
vertical motion. A standard gauge of the required dimension is 
placed on the platform which is raised until the upper end of the 
gauge pressing on the plunger brings the lever to the centré of 
the seale ; the standard is then removed and its place taken by 
the gauge under test. The difference between this and the stan- 
dard is given by the position of the pointer on the scaie. In 
another instrument of this class the motion of a diaphragm raises 
or depresses a column of liquid in a fine tube. All these methods 
demand the employment of accurate standards of a large variety 
of lengths. Such are afforded by the now well-known Johanssen 
gauges. By means of these length gauges differing in length by 
one or more thousandths of an inch can be built up with an 
accuracy amply sufficient for checking gauges to under the one 
ten-thousandths, and most of the test work at the National 
Physical Laboratory is now done by the aid of these gauges, To 
discuss the problem how the Joh gauges are checked 
would carry us too far into detailed consideration of such work, 
while how to make them is a secret many would wish to share 
with Mr. Johanssen. 

The checking of ring gauges or of snap gauges is a more difficult 
problem. For many purposes check gauges are used—a “‘ go ”’ 
and “not go” plug, the external: diameters of which can be 
accurately measured, and, indeed, for small rings this is the only 
method. For larger gauges there are various forms of internal 
callipers available, but these do not lend themselves readily to 
high accuracy. A method which has been found convenient at the 
Laboratory is to build up a“ go” and “not go ” internal diameter 
gauge by means of a series of Johanssen gauges with two plain 
cylinders of known diameter, one at each end of the series, 
When once such a diameter gauge has. been put together, the 
checking of a series of rings of the same diameter becomes a 


simple matter. be id 
(To be continued.) 











FIRST LONDON ENGINEER VOLUNTEERS. 
Headquarters, Chester House, Ecclestone-place, 8.W. 


ORDERS 
for September, 1916, by Lt.-Col. C.B. Clay, V.D., Commanding. 


General parade.—-A general parade will be held on Saturday, 
September 30th, at 2.45, at Headquarters. Uniform. 
_Lectures,—_Mr. W. Eyles (late R.E.) has kindly consented to 
give four lectures as follows :—-Wednesday, September 6th and 
13th, “ Bridging.”” Wednesday, September 20th and 27th, 
“ Demolitions.” Notice should be taken that the lectures 
during this month will be on Wednesdays and not Tuesdays. 

Drills.—Drills will be held under the Sgt.-Major on Tuesday 
evenings, as in August. 

_ Musketry.—The range will be open on Thursday evenings, as 
in August, 

Inst classes,—Instruction classes at Regency-street will 
be held as usual for Platoons 9 and 10. 

Entrenching.—Every Sunday at Victoria Station (S.E. and 
C.R.) Booking office at 8.45 a.m. Uniform, haversacks, and 
water bottles. Midday rations to be carried. The importance 
of @ steady continuance of this work cannot be over-estimated. 

Special note.—Ordinary drills will be resumed on and after 
September 18th, Supplementary orders will be issued later. 

r By order, 

Macitgrop Yerarsiey, Adjutant, 

August 31st, 1916. 





BRITISH PATENT SPECIFICATIONS. 


When an i; tion ia icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, South dings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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INTERNAL COMBUSTION ENGINES. 


11,543. August 10th, 1915.—Rorary Mot‘ - cyLINDER 
Enarnes, Joseph 8. Ruston, Aisthorpe Hall, Lincoln, and 
another. 

This is an aeronautical engine of the rotary type, operating on 
the six-stroke cycle, and provided with eight or more cylinders 
and a single-throw frank shaft. The cylinders and crank shaft 
revolve about a common axis and in opposite directions, gearing 
being interposed between a fixed member and the cylinders, on 
the one hand, and the crank shaft on the other, so that the 
speeds of rotatidn of the two parts are in a ratio of not less than 
two to one. The fixed member carries cams, from which the 
valves are operated, the number of the cams and their arrange- 
ment being such as to allow firing of the charges in the cylinders, 
not consecutively, but in ¢ylinders equally spaced apart, so as 
to give power from all the cylinders in successive continuity. 
Power is taken either off the cylinders or off the crank shaft. 
Fig. 1 is a longitudinal section through the crank shaft, and 
Fig. 2 is a diagrammatic section on the line 2-2 of Fig. 1. A are 
the cylinders mounted on B ; C is a bearing, which rotates on a 
fixed bearing member D, within which is the crank shaft E, with 
a single-throw crank F ; G is an internally toothed ring rigidly 





Fig.2. 





mounted within the casing, and H is an externally toothed ring 
fixed on the crank shaft E. At a suitable point on the member D is 
formed a flange, which carries a series of pinions. There 
are three pinions disposed equidistantly, as shown in Fig. 2, 
and these gear with the internally-toothed cylinder ring G, on 
the one hand, and with the externally-toothed crank shaft ring 
H on the other. The arrangement is such that as the cylinders, 
together with the member C, all rotate in one direction with 
relation to the fixed member D, so will the crank shaft E be caused 
to rotate in the opposite direction. The valve-operating cams 
are shown at L, and M are the valve rods sliding in sleeves 
carried in the cylinder casing. The valves are successively 
operated by the fixed cams as the cylinders and casing rotate 
about the fixed members D. With eight cams suitably formed 
and disposed on the fixed member, the firing of the charges will 
take place in the cylinders in the following order :—-1, 4, 7, 2, 5, 8, 
and so 4n, so as to give power from all the cylinders in successive 
continuity.—August 16th, 1916. 


DYNAMOS AND MOTORS. 


11,790, August 16th, 1915.—ALTERNATING-CURRENT Morors, 
The Lancashire Dynamo and Motor Company, Limited, 
Manchester, and others. 

The object of this invention is to provide an effective gear to 
short-circuit the conductors connecting the rotor windings to the 
slip rings and to lift the brushes from the slip rings, so as to 
provide self-cleaning contacts, freedom from friction in the 
running position, compactness, and ease of operation. In Figs. 
1 and 2 A is the motor shaft, and C the bush which carries the 
three slip rings P, Q, R, each ring being fitted with a pair of 
brushes B. The brushes are so carried from pins in the brackets 
E that the extensions of the fingers F overlap in elevation. The 
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brackets E are carried by but insulated from the brush-carrying 
bars G, and the two brushes of each pair are connected by a strip 
J and lugs shown in Fig. 1. Each slip ring is electrically con- 
nected to a pair of bars as shown, and the respective pairs of 
bars are connected at their inner ends by contact plates, and 
at the outer ends the three ends of the rotor windings are con- 
nected to one bar of each pair. The sleeve D slides on the shaft 
A, and is caused to rotate therewith by the key shown in Fig. 2, 
provision being made to hold the sleeve in one or other of its 
two limiting positions. The sleeve carries the three bushes E, 
and has a circumferential groove, in which a pin on the crank 
shaft engages. The latter is journalled in the casing through 
which it passes, and is provided with a hand wheel. The crank- 
pin is connected by a spiral spring 8 to a bracket in the casing, 
the position of the bracket being so located that the stretched 
spring tends to hold the crank on one or other of its two extreme 
positions, the line of action of the spring passing the dead centre 





of the crank between these positions. The slip-ring brushes are 
adapted to be lifted clear of the slip-rings by the tail-pin M, 
carried by the lever N, fulcrumed on the pivot 3. carried from the 
casing. The lever N is fitted with an adjustable stop-pin, and 
@ spring tends to maintain the lever in the limiting position 
determined by the stop. The lever also carries a second tail-pin 
which extends underneath the extensions of the slip-ring brusn 
fingers. The axes of the tail-pins R and N and the pivot pin © 
lie parallel with the axis of the motor shaft A. The inventors 
claim a brush-lifting device and a transversely-arranged crank 
shaft having an overhung crank-pin adapted, when angular 
movement in the one direction is imparted to the shaft, first to 
move the sleeve into the short-circuiting position and afterwards 
to operate the brush-lifting device, and when angular movement 
in the opposite direction is imparted to the shaft, to reverse 
these operations.—August 16th, 1916. 


TRANSFORMERS. 


11,568. August 10th, 1915.—Om-INSULATED TRANSFORMER’ 
Casinos, Alf. Schaaning, 97, Northumberland-road, Man- 
chester, and another. a 

This invention aims at producing a transformer casing, which 
may be readily adapted for use either as a self-cooled or as an 
air-blast transformer. The tank or casing which surrounds the 
transformer is made of sheet metal having corrugated sides, and 
has a base and top, preferably of cast. iron. tachable side 
plates are provided for surrounding the exterior of the corrugated 
casing, which may be attached to the, base and top by means of 
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bolts and wing nuts. The base and top are provided with a 
number of orifices to permit a current of air to be forced between 
the casing and the side plates. With the removable side plates 
in position the arrangement constitutes an air-blast transformer 
whilst should it be necessary to operate without forced air 
cooling the side plates may be removed, and the transformer is 
then converted into one of the self-cooling pattern. The 
general construction will be easily seen from the illustrations, 
Figs. 1 and 2.-August 16th, 1916. 


PUMPING AND BLOWING MACHINERY. 


101,071 (6265 of 1916). May 2nd, 1916,—REvERsIBLE Rotary 
Pump, Selson Engineeri Company, Limited, Queen 
Victoria-street, London, E.C., and another. 

This is a rotary pump for lubricants, and has been specially 
designed for use on machines which have reversible motion. 
As will be seen from the sectional drawing, it comprises a casing 
A, a rotor B, having sliding blades C controlled by a spring D. 
Between the rotor and the inside of the casing is a crescent- 
shaped space E, which is swept by the blades C. The rotor has, 
of course, a spindle, on which isa pulley fora belt. The outlet or 
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delivery side of the pump has ducts M N leading to openings O P 
adapted to be closed one at a time by the ballQ. These openings 
lead from opposite ends of the chamber E, whilst the inlet port J 
leads into about the centre or widest part of the said chamber. 
When the rotor is running in clockwise direction, according to 
the position shown, the ball covers the inlet port O, but imme- 
diately the rotation is reversed the pressure of the fluid shifts 
the ball from the port O to port P, and the supply is maintained 
through the port H.— August 16th, 1916. 


SHIPS AND BOATS. 


101,049 (2019 of 1916). August 13th, 1915.—-DraIn 
VALVES FoR Suips’ Houps, J. Stone and Co., Limited, 

. Deptford, and another. cies 
This is an arrangement for draining the holds of ships into the 
bilges, and is specially applicable to insulated ships engaged in 
the frozen meat trade. The object is normally to close the 
hold air-tight or water-tight against the bilges, while allow- 
ing any appreciable amount of water which may penetrate 
into the hold to be automatically passed into the bilge. _ One 
form of the apparatus comprises a casing A, furnished 
with a flange at the top, having perforations for receiving 
the screws or bolts, by which it is secured in position in the 
ceiling or floor of the hold. This casing A has a removable 
grating B and an internal casing or part C furnished with a valve 
seat D, a relatively light ball valve E, and a radial opening F for 
the water which has passed through the grating. The valve 
chamber H above the valve E is flanged, and rests on the inner 
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casing C. The valve chamber is suitably made in one with the 
grating, or, as shown, is furnished with a screw-threaded lug, 
which is adapted to be tightly screwed into a hole in the boss of 
the grating. In the construction shown the grating holds the 
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valve chamber H in place, and the removal of the grating 
discloses the valve resting on its seat, thereby permitting of the 
valve being easily removed and the interior of the casing being 
cleaned if required. L is the passage for the discharge of water 
into the bilge.— August 16th, 1916. 
14,260. October 8th, 1915.—PoWER-PROPELLED VESSELS, 
James A. L. Smith, 47, Leadenhall-street, London, E.C. 
A novel construction for the hulls of power-propelled vessels 
is provided in this invention, so as to cause the waves formed 
under the forward part of the vessel when in motion to be 
caught and seve 6 me at or near their place of origination, 
these wave bodies being entrapped into a tunnel under the vessel 
to form a supporting body or stream of water under the whole 
length of the vessel. The inventor contends that this method 
ef construction will promote stability and seaworthiness, 
lessen the tendency of the forward part to rise and of the after 
part to settle, whereby loss of speed and manceuvring qualities 
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result. A hull embodying the essential features of this inven- 
tion is shown in side elevation, plan, and transverse section in 
Figs. 1 to 3 herewith. The hull C is formed with a keel D, of 
which the projection is pronounced towards the forward part 
of the hull and diminished towards the stern, where the Kroel 
becomes substantially flush with the bottom of the hull. The 
hull of the vessel C is depicted as being shaped so as to form in 
the part near and below the water-line two tunnels E E, bounded 
at one side by the keel D and at the other side by the chines F F. 
Towards the stern of the vessel these tunnels E E merge into a 
substantially single tunnel G, the width of the tunnel G becoming 
constricted or narrowed towards the stern. As illustrated, the 
keel D has a flat and comparatively broad under-surface disposed 
horizontally in cross-section.— August 16th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


9990. July 9th, 1915.—Core-maxine Macutnes, John J. 
Warren, Alpha Cottage, Riverside, Preston, and others. 

The object of the core-making machine illustrated in Figs. 1, 
2 and 3 is to abolish hand ramming and facilitate the insertion 
and removal of the vent wire or rod, which forms the vent hole 
through the centre of the core. A B are the two portions of the 
core-box, C D the two ends, and E the vent wire or rod. The 
upper past of the box is made open at its ends, and the lower 
part of the box has a movable end C and a stationary end D, 
both of which fit into the upper part of the core-box when the 
two halves are brought together. The movable end is slid back 
and forwards and secured as required in the box by means of the 
serew mechanism F and clamping screw L, and the stationary 
end has a hole through which the wire E is passed through the 
core by means shown. In use the movable end is locked by the 
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clamping screw so as to make a box of the right length. The 
lower core-box is now filled with the moulding sand, and after 
the core-stiffening wires have been inserted a light iron frame is 
inserted above and around the lower. box, and the sand is filled 
in and swept off level with the top of the frame. The central 
wire or rod E is now inserted, the upper part of the core-box 
is brought centrally over the lower part, and the latter is raised 
by hand or power until the bevelled edges of the two boxes 
meet, whereupon the sand is compressed into the form of a core. 
After the compressing operation the central rod is withdrawn 
by the handle K, the upper half is swung clear, and the lower half 
of the box lowered. The clamping screw is then loosened, and 


the movable end drawn clear of the box, so that the latter can 
ew on its hinge to deposit the finished core.—August 16th, 
6. 


101,038 (347 of 1916). January 7th, 1916.—Larue, Wallace A. 

McCurd, “‘ Ditchling,”’ Dollis Hill-lane, Cricklewood, London. 
* An inexpensive lathe, suitable for munitions, and one that 
can be quickly constructed, is aimed at by the present inven- 
tion. Fig. 1 is a plan of the lathe, Fig. 2 is a transverse section, 
and Fig. 3 is a section through one of the tool carriers. Briefly, 
there is combined with two lathe bed members D, situated in 
the same plane as the axis of rotation of the work and on opposite 
sides of the work, a lead screw F centrally situated between 
them and beyond the work. The longitudinal axis of the 
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screw is coincident with the axis of rotation of the work in order 
to get the thrust of the screw in line with the work, to avoid 
racking thrusts and put the lathe under tension when taking a 
cut, so that the construction of the lathe bed may be of lighter 
form than is otherwise possible. The lead screw travels back- 
ward and forward through a nut M on the lathe bed. One or 
more tool carriers G, having side bearings to slide on the bed 
members D, are provided. The carriers are dropped at the 
centre, and are provided with transverse walls, in which a tool 
clamp is inserted as shown.—-August 16th, 1916, 


MOTOR CARS AND ROAD TRAFFIC. 


11,566. August 10th, 1915.—-Ligutinc DyNAMO AND MAGNETO, 
Société Anonyme des Etablissements L. Bleriot, Rue 
Duret, Paris. 

According to this invention the lighting dynamo is coupled 
to the engine shaft so as to run at a higher speed than the 
engine, and the magneto is coupled with the latter -through a 
speed-reducing gear and the dynamo shaft, whereby the speed 
of the magneto is maintained equal to that of the engine, while 
that of the dynamo may be double the speed of the engine, and 
a small dynamo may thus be employed. Fig. 1 shows the 
general arrangement of the invention, and Fig. 2 is a sectional 
view of the speed-reducing gearing interposed between the 
dynamo B and the magneto C. The device comprises a toothed 
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gear wheel D secured to the extremity of the shaft E of the 
dynamo B, a gear wheel N mounted similarly on the arenes seca 
ing end of the shaft F of the magneto C, a pair of integral gear 
wheels G and H, of which G is of double the diameter of D, and 
H has the same diameter as N, mounted on a common stub 
shaft K, which is journalled by means of ball bearings in a 
easing J secured to brackets forming part of the bearings of the 
shafts E and F. These bearings being cylindrical and bored 
co-axially for the shafts, it is possible to displace the casing J 
angularly with a view to permitting the correct timing of the 
magneto, and thereafter to fix it in proper position on the 
brackets by means of screws M.—August 16th, 1916, 


ORDNANCE AND ARMOUR. 


6875. May 7th, 1915.—Avtromatic Guns, Vickers Limited, 
Broadway, Westminster, and another. 
This invention relates to automatic guns in which the lock 
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is operated by toggle levers compressing a crank and connecting- 
rod. The cover of the gun mechanism casing is provided with 





a tripping piece, against which the tumbler comes during the 





rearward action of the lock to displ the tumbler and cock 
the striker, the tumbler i an arm by which it can also be 
displaced by the connecting-rod to cock the striker in the usual 
manner when the lock is operated by hand with the cover open. 
A is the lock, B the crank, and C the connecting-rod. D is the 
tumbler, E the striker, F the safety sear, and G the trigger sear. 
H is the casing cover, and J is the tripping piece, with which an 
extension K on the tumbler engages during the rearward move- 
ment of the lock to cock the striker. Fig. 1 shows the parts in 
—— they occupy when the barrel has partly recoiled, ani 

ig. 2 shows the position they oceupy when the barrel has full, 
recoiled._-August 16th, 1916, ; 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Act;, 
which empower the Board of Trade to confer wpon Britis), 
subjects the right to manufacture under enemy patents—wh ic), 
right when acquired can be retained after the war—and has bev), 
specially compiled for THE ENGINEER by Lewis Wm. Gooll/, 
Chartered Patent Agent, 5, Corporation-street, Birmingha). 
It is desirable in the first instance to obtain the latest pu: 
ticulars upon the Patents Register. If any patent listed his 
been assigned to, or is the property of, a non-enemy propriety 
the law does not apply. 


» 


On each of three of the patents given below £26 and on each, 
of the remainder £18 have been paid in renewal fees, 


No. 4900/09.—Affixing postage stamps. In machines fir 
affixing postage stamps, the reels for stamps of different values 
are detachably mounted in a frame, which is slidable to briny 
stamps of any desired value into engagement with the aflixiny 
mechanism, and carries a counter for each strip of stam). 
Isselhorst, H., and Angerstein, H., Germany. 

No. 4908/09,—-Internal combustion engines. In engines of 
the Diesel and Haselwander types and of the ‘Trinkler type, in 
order that the first part of a charge of fuel, when it is injected hy 
air under pressure, may be rich, a by-pass is provided for a small 
part of the fuel, such fuel being admitted to the valve nozzlu 
below the atomiser. Aust, K., Berlin. Dated March 2nd, 190s. 

No. 5175/09.—-Steam superheaters. In a superheater consist - 
ing of U-tubes placed in the smoke tubes of a boiler, two or more 
continuous U-loops are arranged in a tube in such a way that the 
loop containing the coolest stream is surrounded by the coolest 
furnace gases, and the loop containing the hottest steam | 
surrounded by the hottest furnace gases. Schmidt, W., (ier 
many. Dated March 4th, 1908. 

No. 5207/09.—-Steam engines; valve gear. In a cam gear, 
pairs of cams, arranged on a dise which rotates in a plane per 
pendicular to the direction of lift of the valves, are simultane 
ously caused to operate the valves. Riedel, F., Germany. 

No. 5293/09.—-Zine oxide. Sublimed zine oxide, for conveni- 
ence in reduction and transport, is subjected to a great heat 
until the oxide coagulates into dense solid lumps or pieces mixed 
with finer hard granules. Pape, H., Germany. 

No. 5313/09.—Electric motor control systems, In a control 
system for dynamo-electric machines, automatic switches for 
cutting out resistance sections are governed by overload devices 
which operate to re-insert resistance. Allegemeine Elektricitats- 
Ges., Berlin. Dated March 4th, 1908. 

No. 5420/09.—Shaft couplings. The driving or driven 
elements of shaft couplings are provided with bearing surfaces 
of a tough and moderately deformable material, such as will be 
quickly worn or crushed to the shape required by the particular 
deviation from ali ent, but afterwards suffers little abrasive 
wear. Renyi, A., Zborovszky, A., and Proszt, E., Hungary. 

No. 6138/09.—Soldering alumini In a method of solder- 
ing aluminium or alloys rich in aluminium, in which a solder ix 
used consisting of aluminium or an alloy rich in aluminium, and 
in which a flux is used consisting of salts capable of dissolving 
aluminium oxide, and having different points of fusion and lique- 
faction, the flux is fused by heat duction, instead of by the 
direct action of the blowpipe. Steinweg, C. E., Germany. 

No. 6276/09.—Electrolysis. Gold, obtaining; alternating 
currents, employing. In the process of refining gold or gold 
alloys, in which the electrolyte contains free hydrochloric acid, 
or a chloride, asymmetrical alternating currents are now used. 
These may be obtained by connecting direct and alternating 
current dynamos in series, or by commuting a direct current at 
small and unequal intervals of time, or by the use of a direct and 
alternating current in parallel. Norddeutsche Affinerie Atk.- 
Ges., Germany. Dated September 21st, 1908. 

No, 6424/09..Spark gaps. The electrodes or the sparking 
surface of the electrodes of parallel plate spark gaps used for the 
production of electric oscillations are made of a good heat-con- 
ducting material, such as copper, silver, or their alloys. Ges. fiir 
Drahtlose Telegraphie, Berlin. 

No. 6429/09.—Electric arcs, High-pressure ares, suitable for 
effecting reactions in gases, are connected in series to a supply 
circuit, and all the are gaps but one are bridged by a high 
pressure starting-circuit, which contains a resistance or induct- 
ance, and an independent g tor, or a transformer connected 
to the main circuit. Pauling, H., Germany. 




















PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. E. J. Fox is resigning the position of London manager of 
Stewarts and Lleyds, Limited, in order to take up the sition 
of general manager of the Stanton Ironworks Company, Limited, 
near Nottingham, with a seat on the board as managing director. 
Mr. Fox succeeds in March next Mr. J. A. Longden, whose 
services will, however, be available to the company, as he remains 
a member of the board of directors. 











Tue InstrruTe oF MetTAts.—The annual autumn meeting 
of the Institute of Metals will be held on Wednesday, September 
20th, commencing at 4 p.m., in the rooms of the hemical 
Society, Burlington House, Piccadilly, London, Sir George # 
Beilby, F.R.S., LL.D., will preside, and a number of important 
metallurgical _ will be p ted and d d. These 
include :—(1) ‘‘ The Allotropy of Silver,” by Dr. W. D. Helder- 
man (Utrecht University, Holland); (2) Note on ‘“ Cadmium 
in Spelter,” by W. R. alls (New York); (3) “‘ The 
Annealing of Arsenical Brass Containing 61 and 62.5 per cent. 
of Copper: A Study of the Structure and Properties Developed 
by Varying the Rate of Cooling within the Transformation 
Range,” by C. H. Mathewson and E. M. Thalheimer (Yale 
University, U.S.A.); (4) ‘The Development of the Spelter 
Industry,” by Ernest A, Smith, A.R.S.M. (Sheffield). 
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UNIVERSITY OF DURHAM. 
Armstrong een Newcastle- 


Parwncira.: W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17, 
Commencing September 25th, 1916, 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 
Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 
Armstrong College, Newcastle-upon-Tyne. 2021 


UNIVERSITY OF LONDON. 

oldsmiths’ College, New Cross, 

THE NEW SESSION COMMENCES MONDAY, 
SEPTEMBER 


Enrolment commences September “Special termns to 
those enrolling before 
ENGIN BERING : DEPARTMENT. 
me J. LINEHAM, thse, M. {cE. oa LME, a 


MPLETE COURSES are provided in MECHANICAL, 
ELPOTRICAL, and CONSTRUCTIONAL et ay 
BUILDING and ARCHITECTURE; or the 
Examinations for London University’ ners B. ty tee 

Institution of Civil Na and Guilds of 

Machining, Pesern isting, # Supply. Metal etal Plate Sey 
Gas y, 

Land Plum bing” Fok By Practice, Tracing, 


and W: 
The COURSE Met ititere College is granted after 


tisf study, and the DIPLO 
* hactelion ae and all 





peteeeee may be obtained at the 
College Office, or upon application to 
THE Aine WARDEN, 
472 Goldsmiths’ Colloge, New Cross, 8.E. 





UNIVERSITY OF LONDON. 
Kine’s College. 
FACULTY OF ENGINEERING 
Complete gg toga of * dye Civil, Mee ANIC either <n | 


or four armpged = 
ELECTRIC. ENGIN ERING vite 3 
pAb yy of London and for the 


cate of 
aa 


oma coring De Certifi- 





Ing, opportunity fo for Practical trataing in WORKS.” 
tra ¥ for * 
ear DEPARTM 
Professor D. 8. pAPess, M.A., M. Inst.c.k. { pochanical 


Professor A. H. JAMESON, M.So., M. Inst. Civil 
Professor E. WILSON, M. Inst. C.E, M.LE.E., Mifectrical® 
Professor $A F. WHITE, M.A., Professor Mathematics 


Prof ort JACKSON, Pig. Professor A.W. 
essor i. essor 
Cc Y, D.Sc, F.B: Chemistry 














ROSSLE 
Professor O. W. RICHARDSON, D.Sc. ERS Physics 
Professor A. K. H USTINOTON. M.LM.M. Metallurgy 

r. W. T. GORI F.RSE... 1 Geology 


echanical and Civil Enginee: De 
includ 


Telegraph. f the Electrical ek 
, for 
Department. There are five 4 laboratories, well equi) wit 
plant and apparatus for the purpose of teaching 
Next TERM BEGINS on WEDNESDAY, OCTOBER 4th. 
For information apply to the DEAN, or the SECRE- 
TARY, King's College, d. . 385 


THE MANCHESTER MUNICIPAL 
SCHOOL OF TECHNOLOGY 


(UNIVERSITY OF MANCHESTER). 
Paivorras: J. C. M. Gannett, M.A. (late Fellow of Trinity 





outh - Western wut olytechnic 


EOHNICAS ELSEA. 
UNIVERSITY and 1 THOR CAL DAY and EVENING 
MECHANICAL AND ELECTRICAL 


Wanted, by Chartered Patent 


al i A nag Sean 
ex) en e 
porta, be. 71, Engineer Office, 33, Norfol-street, 





Design Wanted, _ Well- “up 
Hammons fe No mer Drs Chipping, | Riveting, ad Oaalking 
will = em: ———— ex 


ence, salary req 
and a # —_ a le to ae to 0 Oth nearest 
Trade Lal “The E 














SCHOOL OF ENGINEERING. 
Head of Depectment: 
Hewry J. Spoower, M.I. Mech. E., A.M. Inst. C.E., 
MLA-E,, F.G.S. 
it, par DEPARTMENT RE-OPENS on SEPTEMBER 
2 ber 16th, at 10 o'clock. 


Entrance Examination Se 
Three-year DIPLOMA CO 

M ICAL NGIN EERING. 

MOTOR cae NGINEERIN 

RICAL ENGIN TERING. 
CIVIL ENGIN EERLNG. 

potion in the Laboratories, Drawing-office, Workshopr and 
e 
Fees £18 186 
By EVENT 7 ‘DEPARTMENT RE-OPENS on OCTO- 
Students enrolled from eon appli 25th to 29th, 7to9 o'clock. 
Full Prospectus, &., free on ication to 
502 The ECTOR of of EDUCATION. 





Must be thorou; if ex 
and eine. (ent. oa 

and times fro ie, 3 

£300 per annum. ~ah M T., a7} Piccadilly 


W anted, inthe North of England, 
a MAN to take FULL CHARGE of a Stamping 
Plant. Must be thoroughly conversant e Die trade 

— ahi ee generally.—Write, PLANT, = - eur” 9 a 


eo in Begg wom! ices 
Salary off chtered 








A; Leading En ae Insur- 
CANCY in its Boiler De 
ment rs ng rer oval ENGIN NEE e CONTRO 


the Re = staff. hy tg had a thorough 
scientific ractical og with wide experience in the 


desi; ua working of steam boiler p Salary to commence 
perannum. State an ape aay ot oes 
distinctions and scientific on oi 


Office, 33, Norfolk-street, Staed 








[ihe University of Sheffield. 


SESSION 1916-17. 
FACULTY OF APPLIED SCIENCE, 


mp 
DEPARTMENTS OF ENGINEERING METALLURGY, 
COAL MINING, AND GL GLASS TECHNOLOGY. 


Vice-Chancellor : A. L. FISHE MLA., LL.D., F.B.A. 
Dean: W RIPPER, D.Eng. D.S8c., M. Inst. C.E. 


rao ud ta Ry FACULTY. 








al -. We REP Megs M. Inst. C.E. 
Motaliures ‘. J... ARNOLD, D. Met., F.R.S. 
F. E. ARMSTRONG. it be., A.M. Inst.C.E. 
p ted Chernistry L. T. OSH M.Sc. 
A. 8. LI M.A. 
Physics .. .. .. W.M. HI Sc.D., F.R.8. 
Chemistry .. .. W. P. WYNNE, D.Sc., 2 
Geology .. .. W. G. FEARN IDES M. 
Glass Technology W. E. 8. TU! 


TURNER, D.Sc. (Lecturer-in- 


The Courses in in Engineering and and in Metall 
three y a seavedtne vely for 
Bachelor of en ie 
be 
Mone 
cal, B 


ae Ge Universit; he Dogres ot 
Electrical, an: 


F ENGL EERING includes Civil, 
Jhemical branches, and 


pent over 
of 
elor of 


Sheffield, or six months’ study at 
the University and six months’ at the Works each 
The aca mel OF METALLURGY includes (a) 
Iron ae Steel and (b wd re of the 

jp ne Stale oo ii erecta hae 


an exce; —e,' wnt ical 
a "work of complete ENT OF MINING pene Ae 
’ Diploma Course, con: 
at the vi four yours and six months ata C Colli Bie: 
The DEPARTMENT OF APPLIED CHEMISTRY deals 
i Se Sees es aes Wendeas of 
aaa the Coal and Industri 
a) nie ENT OF a erstomati study fora rio = 
a Diploma Course study fora 
“ite Lac TUMe COURSES Special Courses, 
tv we ge ee uae cata are sup- 
se of advanced 
for sadn» who desire to 
CE OC OCTOBER 4th, 
the gf BcECaL LABORATORY COURSES COM- 
MENCE SEPTEMBER am. 1 1916. 
For haatien giving further particulars and details of 
courses, apply to 
W. M. GIBBONS, 


The DI 





enders are Invited from Firms 

to SUPPLY and FIX TX geickiy main STEAM 

PIPING | a idan ition Works nu .—Address, 
628, Engineer Office, 33, Norfolk-street, Strand, W.C. 6291 


[ihe 


on Directors are 
8 yi 8 of the folle 
pe ae nd 





Great Indian 


Peninsula 
RAILWAY ayes Ash c 


receive TENDERS for the 
namely :— 
LES for Wagons. ~ 
an ‘ay 
TIRE BL TIRES be RINGS, BOLTS, and NUTS. 





College, Cambridge). 

The pm Fedas ne free = ves . 
ticulars of ~~ “ rity 
degrees in the Faculty of hnology, in the following de- 
partments :— 


MECHANICAL ENGINEERING. 
ELECTRICAL ENGINEERING. 
ee. ENGINEERING (including Municipal Engi- 


THE 5 CHEMICAL INDUSTRIES (including General 
Lcd Printing, 
——Hng — and M 
ras seaeLa | INDUSTRIES, 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MINING. 
ARCHITECTURE. 
During the Session 1916-1917, First Year Courses will be 


specially adapted to the requirements of students who may 
Wish to take Commissions in H.M. Forces. 769 


[he Royal Technical College, | & 
GLASGOW. 


SESSION 1916-17 BEGINS ON SEPTEMBER 26ru. 


The Diploma f 
Dep mets: ne ot te Satine to ped jm the ollowing 


Naval 
Cems, i iaite 7; Building, Textile Manufact 
veing, sad Some anufacture. A gl for a Joint 
Diploma in itecture has been 
With the Glasgow School of Art. er 
The Diploma Course extends over either three or four 


—— and tee averane foo session is £12 
ne ‘Go the University of Chenew, 








mp 
the Degas ed ete University in Enginessing snd *Applied 
( homey are 77 to its students 
hl courses instruction Sise promided - the Schools 
of Navigation, Wireless Tel lgraphy. and 


The Calendar 1s., | Prospectus 
(free) will be be pants —~ oppitinclon to to the e DIRECTO ro 


and forms of Tender may be obtained at this 

office yment of the feo for the specification, which pay- 
ment wil not be returned. 

‘Tenders pas be delivered in a oepeene envelopes, sealed and 

d to th ed “Tender for Wheels and 

ay be, not later than 11 o'clock a.m. on 





Axles,” or as the case ma, 


— the 21st Se Saber, 1916. 
Difectors do not bind themselves to accept the lowest or 
#.. "fonder 
R. H. WALPOLF, 
Company's Offices, 
P48. Co li-avenue, E.C., 
ndon, 13th September, 1916. 680 





VCH Government, Australia. 


att yg iy one invited pe Stake Ship ualified t 
ER of ear Stal es and 
Dockyard, Applicants will be 
— to hi eering training with 


experience of Shi, ing, Dredge Constructi 

yi pte, ional wi work, also to fiave a capacity for organisa: 

tion, to be conversant with usiness meth and 

Dating on, three mon notice, 

renewed, He past not not for the term of appo! ent engage in 

Belay d lo’ — as regards the duties of his 
stated in 


annum. 

e ce, &c., to be 
ch” os ofeach the for 
W.C., not later 


which regs An 





oo pxouEEG as Finca : ia 
EPT: E 
SCHOLARSHIPS ae, ane SE SEPTEMBER, = Gictues sist-c ed Buyer in amber 68. 
Apprenticestt eme for Engineers,— us on appli- Rotary Engines; near London. Controlled establishment. rau htsman with Construc- 
= a lly to e Bee ETARY (Room 2). elephone, "0 | 33, ood par to experienced man. eas > os 39 we Solas experience preferred, WANTED Immediatel 
a apply.—Give Tallest particu cman Bo gg 
[he Poly technic, Regent-street, ee fot ma. or gh War Exchange, quoting “‘The Engineer” and number 675. 
Ww. Manufacture Riecame plant 


(j00d Mechanical Draughtsman 


uired for Engineering Works in Lincoln. State 
pm and salary required. No one on Government work 
need apply. a Write * or apply to your nearest Board of Trade 
ee mentioning “The Engineer” and 
0. 3 


Lady Tracers Required by 

Controlled Firm in S.W. London. Those ex il “ 
Deening Sa pons Sketches Le ay C56, Panioees 
Ofoe: Meg een a Strand, oc . ro 


Lady, Tracers Required for Im- 


LATE Government work. Several years’ experi- 
—_ essential, —— ly in engineers office. Good 








d prospects ; id for. No one on Government 
sere can be ei re ite or F apply, in t in the first instance, to 
your ni Trade La’ Exchange, mentioning 
“The "and No. A2309. 





Assistant Wanted in Machine 


i me aes London Office, Sonne: dotting = Lem 
and preferably w: 
and book- 








Plant Draughtsmen Required 


for immediate Government work. Good ex! ages of 








Apply to your nearest _ Exc mentio: 
Bh hange, ning 


Engineer” and No. 
Superintendent ( Assistant) for 
achine Shop; also FOR! N and TOOL SETTERS 
_ ——— owen oe J ems — for large Munitions Factory 
no Birming! prospects for a men. 
Day and — Pry eo must not be e on 
Gover.ment work.—Send full details to your netbeat jbour 
Exchange, and quote * The Engineer” and No. A2295. 


Te. Disabled Officers.— Wanted, 


a GENTLEMAN, under 27 years. disqualified for military 
service, single, with public school education and three years’ 
— — yee as ENGINEER ASSISTANT MANA- 

R in Assam, to qualify for tea-planter’s 
career. eae to officers returned from the front unfit for 
oon se service.—Address, ASSAM, Wm. Porteous and 

P3808 a 











Y oung Engineer, with Workshop 

training and science degree, WANTED for Technical 
Work in large Instrument-making Factory. State experi- 
ence, and sal: aired. No one already on Government 
work need apply -S pply, your nearest Labour Exchange, 
mentioning ‘ e Engineer” ai and No. A2325. 


anted, Leading Draughtsman, | 


thorough! Bhan areagnc m in sae Ropeways, Cranes. 
or similar work. on Greerament 
work will be 2 employe Write or call Taree Board of Trade 
Labour Exchai = Nr ord “The Engineer” and number 
616, and stating iculars and experience. 








thorough] gy tegen with either 
ay Works 


Works on the. N -West Coast. edo mpg 
suitable men.—Applications should be forwarded to 
nearest Labour quoting “The — one 
No. A232¢. iy already engaged on Government 
work cannot be engaged. 


ughtsmen and Designers.— 
fargo Provins al —— POSITIONS are VAC in the works 
and Motor Car. Manufact 


an 
oie are especially desired from inca; 
le pre-war ¢: pn, No pacen oni 
Governmen engaged. anne enous not om war 
lework are also “invited to ap ly, stating ex) 


ence, 
req and date when able to pore Om ssh ly your 
coe Lanes ie Exchange, quoting “The nonce — APD 3 No. 








[raughtsmen (Senior and Junior) 
for urgent Government AERONAUTICAL Work. Must 
have had tyoveel ears’ shop work and D.O. experience, also 
some technical training; men used to am sageerl work pre 
ferred. salary and prospects; overtime paid for. No 
man on Government work can engaged. eck og prapply, in 
first instance, to thes hearest Board of Trad ur Ex- 

ge, “The Eng “and No. “AgsI0. 








[Prazg ghtsman Wanted Imme- 


DIATELY, with general Engineering experience, i 
Westminster Offices of Ochetructiona! op pea ig Firm. 


person already on Government work will be engaged, or pis, 
with full particulars, to nearest Board of 
“The Engineer” and wikis) 








-office Chief, Manches- 


Hoe —A Mechanical ‘ond. Electri 
T a First-class MAN 


rawin 


caring Firm De Engi- 
Dr fae 2 Specaics letzte aes CHARGE 

of raving ice. ities, el cranes an ing 
Good ion. No person 
siteeres emplo’ on Golecken an work Ewart will bac —Write 
or ooany in first instance to Laon Mer nearest, . of Trade 
a Exchange, mentioning “The Engineer” and num- 





Dranghteman (Senior), Accus- 
and Tools. Must have good 
overnment work need spply; iy. 


Mell Lond i sta malifications, s 
than 11 a.m. on Wednesday, Seren MSBRID aetna commence, to vour nearest Board of 
452 ‘Agent-General for Victoria. wo ee mentioning “The Engineer” and 





anted, Assistant, with Sho hop 
in the Midisute Beings ena ron nny m4 


essential. No y on Government work 
will be employed. —Apply your nearest 





Labour Exchange, mentioning ‘The Engineer” an 
number 658. 





aughtsman, Used to (o Preparing 


Denwings for — 
WANTED. by Firm m int thn ep aaiealty Sen Was War 
—- ork. State experience ani uired. No one 
on Government work need apply.— a = reply to 





yor nearest. Labour Exchange, mentioning ** The Engineer” 
and No. A2331, 


Wanted, Three Drau ughtsmen, 





some ee in fo neha business, | ermeandeen engineering and structural work essential. No man on 
toate it work can be engaged.—Write or apply in first 
pte na capes ~~ Ya, = Oo aadonen, gi giving f “gy — sm instance > othe nearest Board of Trade Labour Exchange, 
ce, 38, Norfolk-street, Strand, W.C. oof 4 “The E “and No. A220. 1t3 
Rege uired, Machine Shop| Wanted by a_ Lar ge ae 
— tee ssive neeri Firm in idlands, a 

ae So orn sop engaged i general repair ©] ueap MACHINE SHOP FOREMAN. Good and 

—— acy — and steel works, on war work. be lg meee for ee reliable man. A liberal 
should state experience, saJary req and when AP iter hiberty, on Government work os 
No person already Ae war work should a oe emploned .— Apply tothe e nearest Labour Bxchanee, mentioning 

ingineer” and 





Wenn Several Capable Fore- 


a accustomed to Shop Organisation, Machine 
d Repetition work. No person already engaged on 
Government work will be Rm To at the nearest 


mgineer” and 
number 643. 


Wanted, - Under-Foreman for 


— dry. a already engaged on Government 
work will be emple:ed.—Apply to your nearest Board of 
a Exchange, mentioning “*The Engineer” and 
number 


Chare Hand, for Gear- -eutting 


Plant of — 20 machines, omageeine Fellows, Brown 
and ae = Universal Millers, Thread M iNlers, Tooth 
Rounder, Rack. ttine. a be —— of f producing higheat 
class work and A 5 Gog Ng person already e on 
Government work will be employed. — Apply to your nearest 
Board of Trade Labour Ex: , mentioning “ The Engi- 
neer” and number 528, 


foreman (Under) Wanted, One 


pg Dopincerie Take Charge of Machine and Fitting Shop in 

Engineering Works in Edinburgh district, at present 

on Munition work. Applicant must be thoroughly 

gpergetic “sod capable ; permanent situation for suitable man. 

No perso! — he giving - on an ype work will be em- 

10} —Apply, parts — as experience, age, 

ate eae f Trade Labour Exchange, 
mentioning “ The Engineer” wad: number 631. 














Foundry Foreman Wanted at 


East Ham district. Must be first-class man, with 
experience ‘in Non-ferrous Metals and used to control of men. 
Very attractive proposition a be made to suitable man ; 
oeeaes pant Pa ome ; good salary and bonus; removing ex- 
penses 

No person residing more than 10 miles away, or already en 
gaged on a Government work will be employed. 
pply, giving full particulars by letter of past experience, to 
a Willi ng 
1D: 





P802 a 
cere as ene 





ecretary. Tguaen and 
, rerenpendance experience. a moe 6, 
Eegineer Office, 33, Norfolk-street, Strand, WO. 655 4 


W anted, Clerk for Foundry 

Office. State experience. No person already engaged 
on Government work be employed. —Apply to your nearest 
Board of Trade Labour Exchange, mentioning “ The Engineer ” 
and number 651. 


Lead es uired, a 
med to the L. 


MAN thoroughly acc “a of STEEL 














ee chet eee ee eS 
or Attendant Wanted, 
ante for duration of war. Wages 30s. week, war 
plant “% use. aes a om SOROUGH ELECTRICAL 
NGINEER, St. 's bers, Glebe-street, Stoke-on- 
‘Trent. 524 a 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 


WHEATLEY KIRK, PRICE AND OO., 
% Watling-strest. t. LONDON, E.G. 


ester 
26, See cine, Newcastle-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c. 
Pagxs IL, II., LXXIV. 


Numerical Index to Advertisements, 
Paes LXXIII, 


Oe ag ae a ee « 
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A® iiiibieed Engineer, Resi- 


DEN« 1 Suemeld, with | — Wes, wn : a! 
shi oudders, coluery owners, é! ma 
in the sor ha d Midlands, is @ EN to ABPO" NEMENT as 
SOLE REPKESENTATIVE to an established fi ery: 
P800, Eagineer Office, 33, Norfolk-street, Sucand, P80 8 





As Gen. ral or Works Manager 

or other Responsible POSITION by M.I. Mech. E. (44); 
28 years’ experience (14 years m«nagement) ; practical. u,-to- 
date man i all departments, includi mandry, with com- 
mercial and t& oe = te erg capable oe strict 
but tactful d ot approx. 
£500.—Address full beruieuan to “Pod, RH 
Norfolk-street, Stran B 


Engineer, Age 44,Smart, 4ct ve, 


wide experience, expert Tool Mater, u 
— in repetition work, fu-es, &., W. 138 ES toda. shop 


intendent or Shop Foreman. —Write, ENGIN EER. & 
Belte Vue- oad, Leeds. 











ngineer, -0 Yeas’ Exper en ence 
e' Commer ig. Technical and Practical wo & ; first-c’ 


refereuces as Man = ae ane paul work. ge ble : 
the ‘Army. —Address, = ar, Ra Nortlf sitet 
St Wc. & 


rand, 
ngineer (4! 2), A-M.T. Mech. E., 


fitting, 
Wormugh a munitions, Arsenal and USA. tate 
Ss. Moderate remuneration during meh ‘and 
p> an = gaereme, P80l, Engineer Office, 3. Norfolk street, 
Strand, W.C. P80l 











entleman, over Military Age, 
DESIRES Ad nin stcative FO3T with Ra lw.y Bngineers 
or Manuf cturers of Railway and Tramway Rolling Stock, for 


= 


Fellows Gear Spepin Machines 


ond- —SE¥: 4 
aitisa goad "fall paste & Robuc iid Se 
RTM ant. The Austin — Motor Pon. Lid, N 
Birminghs one 





J's Crane, 15 or 20: Ton, Hand- 
RATED. im WORKS ENGINSER, Austin in Moto 


fangs 
,N orthtield. Birmingham 





Locomotive Tank En gine Re- 


about ta to te Bt ke ale inden fr a to ceca 


f Uthiee, 83, Norfo! 
Twe or Three Good Second-hand 


Brann = ao scotch type, suitable for 80 Ib. 
=p.-aet te altog, ther 250u gallons of water per 


‘ 4 ak An ROTARY TRANSFORMER, either new or 
gpeendipand, to eonvent 4.6. af 6.00, Sphaie, 28 periods, to 


alt be made of above, with prices, where imspection 


waTional ‘SURE <-memenoraaa 
mt fashwood Best. 





_677 ¥ 


oilers, Laneashire, Soft, we 


7ft. Gin. ha for oe Ib. Aan Tae aoe .) deli ois) ‘cheep 
for quick ce) —RA’ and SOAS, 


| Fes.ad Hie, Pumps and Wall 








home or abroad specialist in costing, estimating and desi Deep Wells, $e. Se 
Very high f Address, E20, Off and OO., Upper 
Norfolkestr. et, Brand, Wa c. Engineer Office, %S, | 2 St cadon, BE Telephone No o76 Hop S26 
ractic -al Ganger or In-pector, | p or ‘Sale _ 
mechanical rien + SEEKS ustble 


wit 
APPOTSTMEAT. Disen references. Pe iis 
Address, P81I, Engiveer Office, 3, Norfokk-street, Strap . W.C. 


Thoroughly Capable . Engineer 
(ineligible), wide + helices in tech 
affairs, works, office and sales management 
ractice, progressi¥ ne ideas. 
enees ;m derate salary At Libert we Tropes 
, 33, Nerfulk-street, Strand, W.C. 


it 2 











Te Iron Manufacturers and 
MERCHANTS.—An FRON MERCHANT, whose 
po es stopped by the War and who 
——. —_ will be glad to take u 
SubLoY for the duration of the 
Senbenteor D manadnactnere business. State ca anbeay 
Address, 589, Engineer Office, 33, Norfolk-street, strand, W- é 





Position as Blast furnace | ¥ ore- 
N or pi a Die 
Sein Ce 
Experienced Male Tracer Re- 


QUIRES SITUATION. re gm 38. Single. inotigible.— 
Address, A., 19s, Latchmere-road, Battersea, Londo: 








raveller, in Touch for Sell nag 
Steam Fittings, offers to REPRESENT a FIRM op ay 
manufacture ar esare> of ins. a and tron 
War Material, Class 4 eran, =F , Evgineer Othce 33 
Norfolk-street, geen Ww. P767 8 


PARSONS. STEAM TURBO 


pecatg te yee 0 2B eg erg 


Pp. 
TWO_WELSTINGHOUSE MuTOR GENERAT- 


telte ; Generators, 200 a bie 
RIZONTAL CROSS. COREE 
HQ Valve. ENGL Ed Be ia mS = 
OCQ, sa cae “¥ pale 
chan ies SSE wc 
quapled, 1305 
L000, 5 cs cine wheels coupled, 
R. H. LONGBOTHAM & CO., Ltd., 
& AT winioiat TARE! Se N-EYNE. 
Tel: 44 Wakefield ; 867 
Add. : “ Engineer, Wak eo Bize 





Fez: Sale, a 30 K.W. Generating 
volt Dynaino.— Holi Rnging, direct and Sones, Queen Viera 


street, Lo. 





[st C.E., Inst. Mech. E., B.Se., 


and all ENGINEERING EXAMINATIONS —Mr. G FP. 
ENOWLES, B-Sc., A M.inst.C.E.; &., personaliy PREPARES 


‘or Sale, Blowers—7in., 5in., and 





CANDIDAIEs, either orally or by 
of successes during ot it twelve years. Courses can be 
commenced at any time. Victoria-street, W wae 


ker e Firm of 





eers in 


Norfolk-street, Strand, W. 





Eagineering 


VACANCY; varied classes of 2 affording ¢: 
opportunities; a moderate.—Address, 2000, 
2, 33, Norfolk-street, Strand, W.C. Ez 


Agents Required in England, 


scothind, Wa es, and Ireland, by Machine nf Makerd 
and Founders. Government controled establishment. Good 
commision to suitable applicants.Address, 047, Kogincer 
Office, 35, Norfolk-street, Strand, W.C. D> 


n Old-established Firm cf 


Engineers in Westminster, with exvelle.t offices and con- 
ne.tions, are PREPARED t. REPRESENT Midland and 
Northern Firms in London.—. 327, Engineer 
33, Norfolk-street, Strand, W.C. 327 » 














rance.— Well Introduced 
AGENTS, established in Paris, SEEK AGENCIES of 
leading british Forgings, Steel Works and Ro!ling Mills. High 
credentials and reierences.—M. de la CRULX and A. MOKI- 
Sut, 58, Faubourg Poissonniére, Paris. P774 p> 


Representatives Required by 

Machine Tool Makers. Must have good connection aud 

State salary and full par- 

Norfolk-street, 
O48 b 





service. 


be imeligivle for mulita: 
Engineer Office, 33, 


t.culars.—Address, 64<, 
Strand, W.C. 


r Sale, Ble 
ee ee 


For Sale, Cold Drawn Weldless 


STEEL TUBE, 238 x 1 15Aéand x 1706. Imme- 
diate ae —HARKER, CabLe CO., 110, Cannon 


or Sale, Double 


_ Diagonal 
ENGINE, Shin. cylinders, 10in. stro! 
Double Cylina < DIAGONAL ENGINE, Sin. ve | 








lin. 
HORIZON AL 1 AEE, § 8in. ¢ i, crtiades 
One iéal a LAUNCH EN ENGINE, 


chlingery’ and 7 ng see Se 

One 16 “H.LP. P: GINE,  Gasaner” type, with 
ropelléf corti Mae 

- bbb DEL and UU., ®, St. Enoch-square, Glasgow. 672 q 





Fez Sale, Excellent Planin laning 


eee 
ong Sal x it bee et fn pening 
—— 43, tit. pe A a SE 6684 


Prose iter 


need, ¢ 
fron, Sale, Sale, One Belliss Engine, 
Seat Geom cles, 2200 some, alternator.—THOMAS JOHNSON, Preseott- 











ee Sale, Steel Lathe Tools, 


ig clear natty about 7 2 Noah -PUGSLEY and and O., ut 





or dale, Super, ior High-class 


P metpontal driven AIR CUMPRESSOR, 
ail Ki ES ae fk 40, as Hnoeh-oquare, Glasgow. 667 « 


"| For Sale, Superior 100 K.W. 


ghee “ Balancer” 
260/300 volts. 
RIDDEL and CO., 40, St. Enoch-square, Glaagow. am @ 


eS Dale, ‘Lheoduiives, 
~anLane eee 


For Sale, Levels, 


DRAWING agg ey SECOND-HAND 
CLARKSON’S, 338, High Holborn, W.C. 
renposic Gray's lon- road} she 


For Sale, 65 N.H P. Locotype 


BOILER (Robey), 140 steam. Also Two 40 N.H 
steam, or hire —A. UNDERWUUD, 5, Queen-street, + has 


Fer Sale, 3 Ton Electric Gantey 


Chan b 4 leby ; S4fb. sattice ib, 40 H.P. motor, 
hie ‘i ar STon BL iid Loooee ORANES, 
4 = mgt A hof meet 
AUS DER 


TSeotdioke deliver an 
vub, 3, Queen-street, E.C. oe 
TO MACHINE TOOL MAKERS 
ENGINEERING FIRM 
with offices and showrooma in the 
City of London, possessing excellent 


facilities for the handling of machine 
tools of british manufacture are 


’ OPEN FOR REPRESENTATION 
on behalf of progressive 
MAKERS OF LATHES, MILLING 
MACHINES, SHAPERS, SMALL 
TOOLS, &c., 
who desire to extend business in Allied 
markets, particularly Russia and 
Italy. 
Address, 531, Eeqaem Office, 33, Norfolk- 
street, Strand, W.6 ma 
D 























EV Ww. Willans: -Parsons 


TURBO ALTERNATOR SET 


750 


GAS ENGINE, by ited. y= he 
tion of amt k at our works, and for immediate delivery. 
—HAR H. GARDAM and ©U., Lim. Ka 





PATTERNS. 
GEO. WAILES and CO. 


of 38, EUSTON ROAD, N.W., 
prepared to EB ALL CLASSES of PATTERNS 
piain os cased to drawings or sketches. 
Work can be carried out under customers’ personal super- 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 16 


TWO 40-ton CRANES 


Titan). By Srormzrt & Prrt, Ltd., Bath. 

= age 40 tons at Svuft. racius and 14 tons-at 

at ome in anes Aft Wheel Base, au 
Brocted Exeellent Condition.—Apply, 8. 
PEARSON 4 & Son, Ltd, of 10, Victoria-street. 
Westminster, 8. W. 386 @ 








STOCK BOILERS. 


Sue A. by ae Se 
SS 
De ia in. by w 
Your by oft Sf. Sin. by 18 
Pakp by 7fc. 6in. by 100 wip. 

ty other sives and pressures. 


JOHN THOMPSON 


WOLVERHAMPTUN. 


TILTING FU a 








e and General Casting. . 
MONOMETER ACTURING CO....LTD., 











Win. x_1in- piinders, with 70 K.W. single phase, % 
4 e 
or Sale, One 


PRODU 
CLEANSING PosNt 


r, practically new.—Fuil 
¥ ited, I 


AYRSHIKE DUCKY ARD CO., Lim P7636 





‘ . 

Te Engineers and Manufacturers. 

—An éxperienced Engi.eer, with nection in 
North Wales district, is =o to AOL EP SOLE aGENUIES 
of high-class Firms. 8 : Electrica! ; osives 
for Biasting, 4 a TOR at i Steel Tubes ‘and Fi & — » High- 
pressure S Ma é Crushing oe _— 
2. T. %, c/o Deacon’s, s Leadouball: street, E.C, 


Wanted, an Oil Engine, About 


6 H.P., New or Second-hand. + sagt be in 





good co 
PUMP, suitable 


dition. Please state maker’s name. 
for well about 200ft. deep. Tefn: ty or — and any 
tackle. Please state priee for inmmediate cash. Also Quantity 


pr 
of LRON RAI. ING, from 3ft. Gin, to. oft. nigh hadron 
Z. Y. 131, care of Deaoon’s, Leadenhall-street, E.c. 660 F 





W anted Immediately for 


Munitions Work, New i a ~~ — cere a E, 


y Mt. X 3/16in. Automatii 
Full particular toSfERLING TELEP Sean and i WCTRIC 
, Ltd., Dagenham, Eesex. 676 F 


Wanted, Second-hand Sand 

BLAST ROOM, or PLANT suitable for 6in. shells. 
Give full pai lars. — Address, 636, Enginee: & Ooe, 33, Bor- 
folk-street, FStrand, W.C. 








Wanted, Two Second-hand 
Scotch MARINE BOILERS, for a working pressure of 
10) ib. per sq mech, two dues, wet O»ck tye, avout iit. 


diameter, complete with smoke- bones —Adiirees, 64, Eogineer 
Office, 33, Norfolk-street, Stranu, W. Oo F 


F or Sale, One Set Second-hand 
Shipyard Masting PLATE BENDING 9ft. 6in, 
long ; steei rollers Sin, diameter. with swing end ; bélt-driven. 

RIDDEL and CO., 40, St. Enoch-square, @iaagow. 5a 





aie LIMITED, 


Eldon Street House, Seuth Place, London, E.C. 


See Illustrated Advertisement e ery third week. K1 








Fer. Sale, One Shaping Machine, 


by Buckton, 12in- — ke 


One Flay er’s Coppersin FLAN BEG HAMMER, 


One No. 2 EMn. at GRIND MA 

One HOKIZONTAL ee ACHIN in. spindle. 

One “ Valor” a ares with p mm Reape 
STEAM PUMP, by Hatt, Sin, x 9in. 


aon New Vertical D.A. STEA. 
£0) 
“One 3-Cwt. Dest self-acting Single Standard STEAM 
Two Double Werticat i Pillar EDRTAL Ee MACHINES, 
‘Spindles 2in. aid on diam 
ended. PUNCHING MACHINE, to_punich ln. 
Piontiet zi PUNCHING. and, SHEABIN 
Oe ete and G0", 40, Be Kaloo 18in.-“deep, ° 
RIDD. ni ise y Glaagom. m4 
For 


Sale, One. 3- Ton Loco. 
RIDDEL and 00, 40, 8t. Enoch-square, Glasgow. 666 & 


STEAM he rh by Salih, Soft. jib. 
or Sale or Hire, Peciric 
ENGINE . 











terms, imm 
» Quéen Victor 





G. WILKINSON & SONS, 
KEIGHLEY. 
sre OPEN to. UNDERTAKE 


SPUR GEAR CUTTING, 
din, to. l4in. pitch, end up to 4ft diam N20 
Also IRON CASTINGS. Buowiric soliiied 


wo0D WOOL 


FOR WATER FILTERING 
and for General 
PACKING PURPOSES. | 


W™. OLSEN, ste HULL. 











GENERATING SET, ; 





CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, nean SHEFFIELD, 
Manufacturers of 
Gvery Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 

Wagons Built for Cash or for Deferred Payments. 

Prices and Specifications on application. 487 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘7° 


GOWAN, GLAsGow. 
London Office :—12, VICTORIA STREET, S.w, 
MANUPACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLEs, 
CABRIAGE AND WAGON IRONWORK, also CAST 
SPEEL AXLE-ROXES 492 


BSTABLISHKD ise. 


HARRISON & CAMM, Ld. 
Works and Offices: ROTHERHAM, 
Manufacturers of 


WHEELS & AxLES 
With Cast or Hydraulic Forged Naves, 


Wagon iron Castings, RAILWAY WAGONS 
fin Steel or Timber) 











THE GLASGOW ROLLING STOCK & PLANT WORK ; 


HURST, NELSON & CO., LTD. 


Bauder of RAILWAY eM ne 
ELECTRIC CARS other di D Lw 
and TRAMWA ROLLING STOC = 


i 
Lng _Sneet. 


Adut lot oe pase st 80507 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD, 


ave in stock, or in advanced state of progress 
“California W Works, ‘“Stoke-on- “trent, 21 a large Seer 
wy earey tebe oe 
from 6in. to Sateen ast maive) for all 
to eae “tla to J. 
and CO., Brood’ Be Place. re gl 





with 
gauges 





P. & W. mice LTD., 


CLUTHA WORKS, GLASGOW, 





"Chiat Ofess—190, Trongate, Glasgow. 











R. Y. PICKERING & C0., LTD. 


Builders of R: s and Wagons. 
Makers of Wheels and ‘Axles of all kinds. 
Chief Works and Offices 
WISHAW, ngaR GLASGOW. 


London Office RC 
8, Vicrorntra Sreeet, Westminsesr, S.W. 








G. R. TURNER, LP 
Pu hepy how 
IRON AND woop FRAME WAGONS 


For Home, Sth Railways. 
ae WAY MATERIALS, &c. 


Elevators, Structural W eet 
Ghat Worked Ofc LANGLEY Mit. gr. SOHINCTLAM 
imster 
See Illustrated Advt. first issue in each morth on page 8. 











FLEXIBLE COUPLINGS. 
Apply for Details, Plans and Estimates to 
BOVING AND CO., LTD., 


Imperial Buildings, 5¢, Kingsway, London, W.C. 
Te). Holborn 6490 (3 lines}. -T-A.: Jenerten. Retrand, London 



















Capstan Lathes “ianes. 
eo See Last and Next Week’s Issues. 


ADAMS LT». YORK 
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MODERN ELECTRIC SEARCHLIGHT 
PROJECTORS. 
By J. H. JOHNSON, M.I.E E. 
‘ No. L. 

Tr is remarkable that there is practically no infor- 
mation available from which to determine the basis 
of comparison between various searchlight projectors 
or to obtain the correct size for a given duty. The 
reason is, no doubt, that, although numerous scientific 
tests of projectors operating under all possible con- 
ditions have been carried out by various investigators 
in different countries, there has been no serious 
attempt at collaboration or to publish full details 
of the experimental data. It would appear that 
the principal manufacturers of searchlight projectors 
both in this country and abroad possess certain 
empirical rules for determining the approximate 
size of an apparatus to meet, specified working 
conditions, but it is not the usual practice to impart 
this information to others, owing possibly to com- 
mercial and competitive reasons. 

The scientific investigation of the fundamental 
rules relating to the power and range of projectors 
is by no means a simple problem, owing to the many 
assumptions that have to be made and the variable 
nature of the atmosphere through which the light 
beam is transmitted. 

As a result of the war, there is a tendency to increase 
the number, size and efficiency of*projectors for naval 
and military purposes above what had previously 
been accepted by competent authorities as meeting 
the requirements of all possible demands for a given 
class of duty. This increasing demand for more 
numerous and larger projectors has necessitated 
that careful attention should be given to the efficiency 
for a given work, in order to reduce the power con- 
sumption to a minimum and to avoid overloading 
the plants supplying the electric current. The 
arc-type searchlight projectors with which we propose 
to deal belong to the highest class of heavy work 
construction. We shall not consider the so-called 
small projectors, such as are often employed on small 
yachts or river steamers, for stage work or for 
advertising purposes. With this light class of 
apparatus, even if fitted with automatically-operated 
carbon lamps or metallic filament lamps, there is 
no serious attémpt to obtain a high degree of efficiency. 

The requirements of a searchlight projector is to 
project a beam of light to a distance and to illuminate 
a given object with a specified intensity of light with 
a minimum consumption of power. In _ practice, 
however, manufacturers are seldom called upon to 
tender to a definite specification for range and 
illumination or to demonstrate that the specified 
tests have been complied with. This is due to the 
serious natural difficulties which are often met with 
in endeavouring to reproduce the conditions of tests 
which shall comply with those originally specified. 

The data and formule given in what follows must 
be considered as being approximate, although based 
on observations obtained from numerous tests 
carried out under various conditions of service. 

Manufacturers are frequently asked to state the 
candle-power of a projector with a given size of 
mirror, but owing to large light intensity and the 
rapidly-changing conditions of light emitted from 
the lamp it is practically impossible to compare the 
relative merits of a searchlight projector on the 
basis of candle-power. For various reasons values 
in candle-power are given by some manufacturers, 
but they should not be accepted as guarantees of 
performance or as being representative of a size of 
projector with a given diameter of mirror. The 
range of searchlight projectors and the intensity of 
illumination at a given position are dependent upon 
various factors of a changeable character. These 
include the power absorbed, the type, size and 
quality of electrodes, mirror and lens, the atmospheric 
conditions, the nature, size, colour and reflecting 
power of the object to be illuminated, and. the 
visual acuity and relative position of the observer 
to the beam of light. 

The distance which the beam from a searchlight 
projector will carry is not entirely a question of clear- 
ness of atmosphere, but it is also very largely a 
question of humidity. The distance which the eye 
can see does not altogether depend upon the distance 
which the beam carries, but is governed to a large 
extent by the screening effect of the haze of light 
which is formed round the béim. The amount of 
this depends upon the distribution of light which 
takes place in the beam, which, again, is dependent 
on the humidity of the atmosphere at the time of 
test. The total light flux of an ordinary electric 
are is directly proportional to the power absorbed 
by the are. The maximum source of light is the 
crater of the positive carbon, the light obtained from 
the are itself and the negative carbon, or from the 
centre of the mirror representing a negligible quantity. 

The exact measurement of light flux by calculation 
of the intrinsic brilliancy of a crater is frequently 
unreliable owing to wide differences in the results 
obtained by various observers. It is also very 
difficult to measure the intrinsic brilliancy of large 
ares Owing to the instability of the latter, brought 
about by the are wandering around the edge and sides 
of the crater. The maximum brilliancy is not at the 
centre—the core not being of pure carbon—or at the 


crater edge where it is cooler, but at the sides of the 
crater. The mean intrinsic brilliancy of the crater 
depends upon the diameter of the positive carbon 
and the current and voltage of the arc. 

_ With ordinary carbon ares of medium size :— 


The area of crater A = .093 C x D, where C is | 


the normal current and D the diameter of the positive 
carbon. 

The intensity of illumination I = A x B, where 
B is the intrinsic brilliancy of the crater. The 
maximum light flux in* lumens ¢ = 9.7 -- (18 x P), 


where P = watts absorbed by medium and large 


arcs. 

The current density in the are crater = 
.15 ampéres per square mm. for low-voltage arcs 
and .2 to .22 ampéres per square mm. for high- 
voltage arcs. 

The efficiency of the are is higher with small 
positive carbons than with large ones, this being very 
noticeable with arcs of about 5040 60 ampéres. The 
difference in efficiency is due to the large carbons 


not being so homogeneous as the small carbons, | 


which results in irregularity in burning and in the 
formation of the crater. 
or the ratio of the total theoretical flux to the power 


absorbed is approximately 21 per cent. with an arc of | 
60 ampéres 60 volts and 18.5 per cent. with an arc. 


of 200 ampéres 75 volts. 


The focal length of the mirror has a considerable | 


effect on the resultant illumination from the projector, 
especially when working at a maximum current 
density and with high-voltage carbons. The usual 
focal length of mirror is about 50 per cent. of the mirror 
diameter, but it varies from 40 per cent. to 60 per 
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Fig. 1—STANDARD 


cent. in actual practice. Assuming a focal length 
of 40 per cent. of mirror diameter, and with a high- 


voltage arc, the illumination will be increased by | 
about 15 per cent. and 30 per cent.,if the focal lengths | 


were increased by 25 per cent. and 50 per cent. 
respectively. 
slightly reduced with a low-voltage arc. 


The total light emitted is largely influenced by the | 


degree of divergence of the mirror. In the ordinary 
parabolic mirror the single divergence angle would 


be about 1.75 to 2.5 deg., but assuming a mean | 


value of 2 deg. and a focal length of 50 per cent. of 


the mirror diameter, the value of the factor of inten- | 


sification or the number of times T, the candle-power 
of the lamp is multiplied to represent an illuminating 
value, is :— 
T on 1 — 908 40-006. 00, 
1 — cos 2 deg. 

In other words, a lamp of 30,000 candle-power 
would have an illuminating power of 30,000 x 500 
= 15,000,000 candle-power. The -value T is con- 
siderably increased with the same conditions of 
burning as regards size of arc crater and of same focal 
length, power absorbed, &c. If a more accurate 


mirror were used, such as a Mangin mirror, where the | 
total divergence or spread is approximately 2 deg., | 
or a single divergence of 1 deg., the value of T under | 


these conditions would be :— 
__ 1 — cos 45 deg. 
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1 — cos 1 deg. 





* The lumen is the quantity of light flux which produces an average 





bd sere illumination of one foot-candle over an area of one square 
‘oot. 
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The efficiency of the arc | 


This increase in efficiency would be) 


| ; 
| To calculate the degree of illumination in luxf at 
| a given distance the following formula by Monsieur 
| J. Rey is often employed :— 
Cc 
E. = 1,273 f % 
tae” 108 
| where E is the light in lumens at a given distance e 
| from the are, 


pie the ratio of the focal length to the diameter 


d 


of the crater in the same units. 
c¢ = the normal current in ampéres. 


The result represents the theoretical value, assuming 
no losses in the mirror, front glass, or atmosphere. 
The losses in the different parts of a projector of high- 
class construction may be taken as follows :—A 
silvered glass mirror accurately ground would have 
a mean practical efficiency of about 88 per cent. It 
is well known, however, that the coefficient of reflec- 
tion varies with ‘the different wave lengths of the 
spectrum, the highest values being obtained with red - 
rays. The front glass can be taken as having an 
efficiency of approximately 92 per cent. There is 
also a small loss due to the position of the positive and 
negative carbon holders of the lamp, the value 
varying with the size of the projector; the efficiency 
can be taken as 95 per cent. for a 42in. projector. 
When flashing and signalling shutters of the ““ Louvre” 
| type are fitted a loss of light will occur, owing to the 
‘light absorption by the shutters, and the efficiency 
can be taken as 90 cent. for a 42in.” projector. the 
efficiency being reduced with the smaller projectors. 
The atmospheric losses are of an extremely variable 
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| nature and cannot be compared on a common basis 
| owing to the necessity of depending upon the observer 
to determine the degree of atmospheric transparency 
or the density of fog or mist prevailing. The degree 
| of transparency varies in different parts of the world 
and depends upon the dryness and the amount of dust 
or moisture in suspension. The coefficient is found 
to vary from about 50 to 95 per cent., the latter 
value being obtained at high altitudes in Southern 
Europe. 
CONSTRUCTION. 


In its usual form an electrical searchlight pro- 
jector consists of a horizontal carbon lamp, and a 
mirror, lens or reflector, supported in a cylindrical 
barrel mounted on trunnion arms attached to a turn- 
table on which is mounted the gearing for operating 
the elevating and training motions of the barrel. 
| The general form of construction is the same for all 

sizes, with mirror diameters from lft. to 7ft., depend- 
ing upon the class of work desired of the projectors, 
‘the principal modifications being the method of 
control and whether they are to be of the portable 
or stationary type. 

A general view of a projector of 24in. diameter is 
shown in Fig. 1. The principal parts are named, 
and a detailed description is therefore unnecessary. 

In the smaller sizes of projectors from about Ift. 
| to 2ft. diameter the base supporting the turntable 
/or arms on which the barrel is mounted is often of a 
| cast iron or gun-metal pillar construction, or a form 
| of tripod if required to be portable. The principal 
| modification in construction with the larger sizes 





t One international lux = 10.76 international foot-candles. 
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from 3ft. to 7it. diameter is in the method of support- 
ing the barrel and the system of controlling the two 
motions. The barrel-supporting arms attached to 
the turntable may be single-arm castings of chan- 
nel section, or of double-arm tubular, double-arm 
tee iron, or single-arm box construction, the latter 
being built up of sheet steel plates riveted to angle 
iron supporting arms. 

The barrel is supported in the trunnions by ball 
bearings, and means are provided for balancing by a 
hand wheel and screw gear fitted to each side of the 
barrel. To ensure a similar movement of each 
adjusting screw when altering the balance, some 
manufacturers gear the two adjusting screws together 
by a chain and wheels or by bevel gear and a series 
of short shafts so arranged as to clear the barrel when 
working at the maximum elevation or depression. 


u 


“THe Encincer” 


The most usual method is to provide an indicator and | 


pointer on the trunnions marked in degrees, and 
after the barrel has once been adjusted from the 
zero line it is a simple matter to adjust each side 
evenly. The actual method of construction depends 
upon the designer and whether minimum weight is of 
great importance, and whether or not the projector 
is to have a 90 deg. elevation for anti-aircraft purposes. 


The turntable which revolves for the training | 


motion is usually of gun-metal or cast iron. In the 


smaller sizes of projectors the turntable is a simple, | 


single-arm base which revolves on an ordinary foot- 


step bearing, but in the larger sizes where the weights | 


to be moved are considerable, steel or phosphor 
bronze ball bearings or rollers are employed, depending 
upon whether the turntable is supported near the 
centre or at the periphery. 


CONTROL. 
The control of a searchlight projector, 7.e., the 


control of the elevating and training motions, is 
carried out either (1) by hand and with or without the 





wheel. In such cases a brake or locking device is 
necessary to prevent the projector from accidentally 
driving the pinion and hand wheel if on board ship 
or in other similar position. 
not necessary when worm gearing is fitted and designed 


arrangement of disengaging the worm when rapid 





designed for a 90 deg. elevation and operating with- 
out gearing, a large hand wheel is often fitted at one 
side of the barrel to facilitate control. It is possible 
to control projectors up to about 36in. diameter 


satisfactorily with these hand wheels provided that | 


the brake or locking gear is also used for steadying 
purposes. In these circumstances suitable springs, 





rubber buffers or dashpots should be provided to take 


The locking device is | 
so that the turntable cannot drive the worm. An) 


motions are desired is usually provided, as in the | 
case of the elevating motion, and when the projector is | 


| for land purposes in which the distance between the 
controller and projector is 1000ft. or,more, while the 
distance between the projector and the generating 
plant or supply point may also be 1000ft. or so. It is, 
therefore, possible for the controller to be 2000ft. or 
more away from the generating set if placed in line 
with the projector. The limiting factors in control 
distance, are the weight of cable and the voltage drop ; 
these items are largely influenced by the system of 
| control employed. If the control distances are large, 
separate lengths of cable can be wound on different 
| drums and connected by plugs when required. The 
cost of the control equipment largely depends upon 
the system of control, 7.e., whether speed regulation 
is to be provided for or not. It is obvious that the 
necessity for speed regulation tends to complicate the 
general design of the controller and the multicore 


















































Fig. 2—MOTORS IN BASE OF PROJECTOR 


up any shock at each limit of travel of the two | 


motions, especially in the larger sizes, where the weight 
and momentum may reach a considerable value. 

In large projectors in which the current is often 
conducted from the base to the lamp by means of 
slip rings, limiting stops are not necessary for the 


training motions, and the barrel can revolve con- | 


tinuously in either direction. If flexible connecting 
cables are used between the base and the lamp, it is 


== as dow 
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control cable, as well as to increase the cost of the 
| equipment. 

| When the control motors are of the variable speed 
| type with fine regulation, they are usually compound 
| wound, the shunt windings being excited at the 
| normal voltage of the projector and the regulation 
in speed obtained either by resistance in the 
| shunt field circuit or by a resistance in the armature 
|cireuit. As the regulating resistance should be 


necessary for the training motion not to exceed a travel | arranged with the controller, which must be portable 
of 360 deg. to avoid twisting the cables, and limit | for field purposes, the weight and dimensions must be 
stops must be fitted. | reduced to a minimun. A diagram of connections of 

For marine work, all projectors should have facilities | a system often employed is shown in Fig. 3, and 
for disengaging the worm gearing so that after it it will be seen that the shunt fields of the motors 
searching the horizon in one direction with a slow | are always excited at the normal volts at the projector 
motion, the projector can be rapidly revolved back- | and that the two armatures are connected across a 


| horizon. 


use of gearing; (2) electrically, by means of one or | 


two motors actuating the two motions through 
suitable gearing and clutches; (3) mechanically, 


with compressed air or hydraulic cylinders and 
piping. 
HAND CONTROL. 


This method of control without the use of gearing | 
|and cost as compared with mechanically controlled | 


represents the simplest form of projector construction, 


wards and the gear re-engaged again to sweep the 


tunities of discovering the object of search than with | 
alternate slow forward and backward movements. 
ELECTRIC CONTROL. | 

The distant control of projectors was for many | 
years practically always carried out electrically, | 


; i 2 ; ) nically, | especially when the point of control was beyond about | 
with flexible wire cords, and possibly in combination | 


50ft. from the projector. The important advantage | 


| with this method of control is that the observer can | 
| be placed quite out of the influence of the light beam | 


and although principally used in sizes of 12in. to 18in. | 
or 20in. diameter, it is sometimes employed for land | 


purposes in sizes up to 36in. diameter. 


With the | 


larger sizes, however, it is necessary for an efficient | 
locking device to be fitted on the elevating motion, | 
so that the light beam may be projected in any direc- | 


tion for any length of time without the attention of 
the operator. 
projectors larger than 20in. diameter on board ship 
or for mobile work without gearing control owing to 
the danger of the projector becoming unmanageable 


during rough weather when at sea or when the mobile | 


projector is in operation and travelling over uneven 
ground. 


It is not the usual practice to employ | 
| operated clutches which engage the two motions 
| either separately or simultaneously as desired. Each 


The usual arrangement of gearing control | slipping clutches. The latter are of simple con- 


and also be able to operate the projector. The | 
principal disadvantages are :—The increased weight | 


projectors assuming control distances up to about | 
100ft. For land purposes such as field service work 
and surface mining where the control distances are 
large, electrical control is the only practical method. 

The usual arrangement is to provide two motors— 
one for each motion—which are either fitted inside 
the base of the projector or outside on the turntable. 
In certain cases a single motor is used with relay 


motor is of the totally enclosed type with compound 
or series wound field magnets. They are coupled to 
the projector through spur and worm gearing and 


for the elevating motion is an ordinary hand wheel | struction and prevent damage to the gearing should 
and worm engaging with worm-threaded quadrant | the motors overrun the travel limit stops or when 


attached to one side of the projector barrel. Limit | rapidly reversing. In Fig. 2 a general view is given |_ 


stops are fitted at each end of the quadrant to prevent | of the arrangement of two motors in the base of the 
“* over-travel ”’ when elevating or depressing. In all | projector. The electrical method of control is 
modern projectors the worm is arranged to disengage | adopted on 36in. projectors and upwards and in a few 
or engage with the quadrant when desired to operate | cases on 24in. sizes, although with the latter the space 
as a simple hand or gear control. | available for the motors is limited and the weight is 


The control of the training motion by gearing is | rather heavy compared with that required with other 
often obtained through a-toothed rack fitted to the | methods of control. 


| potentiometer resistance. This method gives a wide 


With this method there are greater oppor- | range of speed, but a special multicore cable is 


necessary, the resistance of which has to be carefully 
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Fig. 3—DIAGRAM OF CONNECTIONS, WITH SPEED CONTROL 


. 


considered when determining the permissible drop 
and the cable cost. It will be obvious that the use of 
this method is limited with long distances owing to the 
heavy weight and high cost of the cable necessary to 
avoid an excessive voltage drop. All separate leads 
on the control cable should have coverings in different 
colours to facilitate connections and repairs being 
made in emergency. The cable should also be 
protected with an open spiral wire armouring. There 
are other methods employed for speed control equip- 
ments, i.e., the ordinary series resistance method, and 
by variable voltage on the Crompton and Ward-Leo- 
nard systems or a modification of them. The former 
method is used for comparatively short distances of 
control up to, say, 150ft. to 200ft., and the latter for 
long distances. 

When it is not desired to control the speeds of the 
motors, the connections are very simple. A system 





There are many projector equipments constructed 


turntable, which is engaged by a pinion and hand | 


largely employed by the firm of Galileo of Florence 
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is shown in Fig. 4, where it will be seen that the 
controller consists of an arrangement of four push- 
buttons corresponding to the two motions of each 
motor. The push-buttons operate relay switches 
fitted to the base of the projector which close the 
circuits of each motor for any desired direction of 
rotation. The motors revolve only while the relay 
switches are closed and as soon as the push-buttons are 
released the relays open the circuits. The control is, 
therefore, a series of momentary speed movements, 
and should the projector beam travel too far in one 
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Fig. 4—DIAGRAM OF CONNECTIONS, WITHOUT SPEED 
CONTROL 


direction, the reverse push is operated until the correct 
position is obtained. The control cable necessary 
for this system is very small and the cost is the lowest 
of all systems, especially with long distances. 








THE BRITISH ASSOCIATION. 
No. I. 

THE annual meeting of the British Association 
was held last week at Newcastle-on-Tyne. The 
general president was Sir Arthur Evans, who delivered 
an address on Archeology. The president of the 
Engineering Section was Mr. Gerald Stoney, whose 
address we reprinted in full in our last issue. 

The first paper considered was one by Dr. R. T. 
Glazebrook, on “‘ Limit Gauges,” of which part was 
printed in THE ENGINEER of last week and part is 
given to-day. 

In opening the discussion, Professor T. E. Petavel 
said that the National Physical Laboratory had done 
great service not only in the arrangement made for 
the checking and testing of gauges, such as were 
employed in munitions work, but by assisting in other 
ways to redress the lack of reliable gauges. A very 
large number of gauges were handled at the Labora- 
tory, and not only was a record made of their charac- 
teristics, but the gauges were stocked, checked and 
taken back into stock in absolute accordance with 
the special requirements of manufacturers. That 
called for something more than scientific skill, but 
the task had been satisfactorily accomplished. 

Mr. Brackenbury commented on the magnitude of 
the task undertaken and the need for working out 
a reliable method of testing the gauges and in deter- 
mining what tolerances should be permitted. He had 
been much impressed by the simplicity of the optical 
projection method employed for comparing the 
gauges, and inquired if the apparatus for this kind 
of work had been put on the market. 

Professor Henry Louis wanted information as to the 
use of limit gauges in connection: with the Brinell 
hardness test. He believed that this method resulted 
in a great saving of time, and provided an adequate 
test of the hardness of the steel within the necessary 
limits. 

Mr. C. E. Stromeyer referred to the ill-treatment 
of gauges by inspectors, and suggested that the value 
of the paper would be much enhanced if there could 
be added to it information as to how the gauges 
should be used. 

Professor C. W. Howe wished to know who was 
responsible for fixing the tolerances in the case of 
steel manufacture. 

Dr. Glazebrook, in a brief reply to the questions 
asked, said that the tolerances.were fixed by the Chief 
Inspector at Woolwich. He was in complete 
sympathy with what had been said as to thé improper 
use of gauges, and it was necessary that inspectors 
should be taught how the gauges should be employed. 
No firm had yet undertaken the manufacture of the 
optical apparatus to which reference had been made, 





owing to the prior claims of munition work pure and 
simple, but he hoped that arrangements would shortly 
be completed which would enable the apparatus to 
be put on sale. Dr. Stanton would be much interested 
in what had been said as to the Brinell test of limit 
gauges. 

Mr. C. le Maistre presented a paper dealing with 
standardisation and its influence on the engineering 
industries. The paper makes a general review of the 
work of the Engineering Standards Committee, and 
the following is a brief abstract of the points raised :— 

It was pointed out that those responsible for the initiation 
of the standardisation movement in Great Britain m 
the first that in order to avoid undesirable stereotyping of the 
practice it would be necessary from time to time to revise 
standards, and this has become recognised as an essential =_ 


been said as to supply of the specifications cheaply, 
and expressed the hope that it might be possible to 
make the necessary arrangements for the benefit. of 
foreign customers of Great Britain. The American 
Society for Testing Materials, through the Bureau 
of Standards, was arrangements for the 
translation of the whole of its specifications into 
Spanish, and for their distribution throughout South 
America. 

A paper was read by Mr. H. B. Newbiggin on 
‘* Pressure Oil Film Lubrication,’ of which the 
following is an abstract :— 

The action of a lubricant is twofold ; it first of all alters the 
nature of the rubbing surfaces, thereby reducing friction—and 


this is the commonly accepted justification for its use—but 
under favourable conditions it goes much further than this and 





of any standardisation work, which never can be r 
final. In this way the community of interest of buyer and aiine 
was, and is, realised through the acceptance by both of an agreed 
yet flexible standard. Satisfactory results have been arrived 
at not by one section of the community imposing its opinions 
on the other, but rather as the result of co-operative action, 
mutual concession, and ultimate agreement between all the 
interests concerned. The adoption of standards agreed on in 
this way undoubtedly promotes uniformity of practice, 
avoidance of waste, elimination of harsh and unnecessary con- 
ditions, reduction of manufacturing costs, and last, but by no 
means least, engenders a feeling of mutual confidence between 
user and producer such as could not be secured by isolated 
action on the part of either. Experience, moreover, has shown 
clearly that such procedure does not lower the standard of 
quality, but tends rather to raise it, for standardisation carried 
out along these lines reflects, in effect, the consensus of opinion 
as to what constitutes best modern practice. Successful 
standardisation can only be arrived at by common consent of 
all those who take full part in the initiation and working out 
of the actual details of the various specifications which are 
intended to be recommended ultimately for public use. The 
realisation of this guiding principle by the founders of the 
Engineering Standards Committee is probably one of the chief 
reasons for the wide adoption of the British Standard Specifica- 
tions, which have no authority other than that of public opinion. 
From a single Committee, consisting originally of seven members, 
appointed to discuss the advisability of standardising rolled 
sections and rails, has grown the present far-reaching organisation 
with its 64 Committees and Sub-Committees, as well as numerous 
panels, including, in all, well over 500 members freely giving 
their time and experience, often at great personal inconvenience, 
and dealing with subjects embracing practically the whole of 
engineering practice. 

Mr. Gerald Stoney commented on the excellent 
work which the Committee had varried out, and which 
now emerged as being of great importance from the 
point of view of foreign trade. The need for making 
interchangeable parts was now more urgent than ever 
before. 

Mr. C. Hillery agreed as to the importance of 
interchangeability from the point of view of foreign 
trade, not only from the standpoint of the user, but 
for the reduction in production costs which must 
follow in the wake of standardisation. With regard 
to the work of the Committee, all who used the stan- 
dard specifications knew how greatly they facilitated 
the ordering of apparatus. The specifications were 
clearly going to prove of increasing use in the 
Dominions and in foreign countries, and, indeed, it was 
not too much to say that if the specifications could 
be widely distributed abroad they would have an 
effect quite comparable to any aid to British trade 
that could be rendered by the Consular services, and 
be a most useful adjunct in the development of 
British trade. He hoped that the main Committee 
would take steps to render the specifications, not 
merely available to foreign buyers, but available at 
the lowest possible price. As regarded the electrical 
industry, with which he was more closely identified, 
it was not possible to exaggerate the importance of 
the work which had been, and was being, done by the 
Standards Committee. The electrical trade had 
suffered a great deal, and its development had been 
seriously retarded by the lack of standardisation. 
It was not true that standardisation stopped pro- 
gress; the converse was the case in the English 
electrical trades, and he hoped it would result in the 
manufacturing processes being divided instead of a 
large number of firms making many different types 
of apparatus. It was ridiculous that forty or fifty 
standard sizes of electric motor were required for 
equipping the different works on the Tyne for elec- 
trical operations, and that a number of firms should 
be engaged in making one or two motors of the 
different types. It increased the cost of manufacture 
to an extent which proved a great handicap to trade 
development. He would like to refer to the good 
work done by Mr. Wordingham, who, in his position 
as head of a large department at the Admiralty, had 
fallen in with standard specifications in a way which 
might with advantage be imitated by others. Dr. 
Glazebrook had alsv given invaluable service to the 
industry. 

Sir Charles Parsons drew attention to the connec- 
tion between the work of commercial banks and the 
progress of standardisation. Banks of that type 
would not lend money to firms unless they were 
likely to succeed, and as a result, they brought great 
pressure to bear on business men to form combines 
in which each works was delegated to make the 
things its equipment and experience best suited it to 
manufacture. Both in the United States and in 
France progress was being made through the opera- 
tion of commercial banks. In the old days of the 
private banks in England, when the banker was in 
personal touch with his customers, it was easy for 
business men to obtain financial-assistance, but with 
the amalgamation and absorption of the private banks 
by the great joint stock banks these facilities had 
been greatly curtailed. 

Mr. le Maistre referred in a brief reply to what had 





tically generates a high-pressure oil film between the 
surfaces, entirely eliminating metallic contact and thereby 
enormously reducing the friction. This is what is now called 
“pressure oil film lubrication.” It occurs to a limited extent 
in most journal bearings, but does not occur in ordinary collar 
thrust bearings. 

An Australian engi and math tici Mr. A. G. M. 
Michell, of Melbourne, had, however, shown that a rectangular 
block pivoted at its point of resultant pressure will automatically 
assume an angle to an opposing lubricated surface, depending on 
the speed of rubbing, viscosity of the oil, and pressure. On 
this principle he founded his now well- known thrust bearing. 
The essential feature of the Michell bearings is the subdivision 
of the stationary surface into a number of Ficeks or pads, each 
pivoted at its back, and so free to assume a slight angle with 
its contacting surface. The Michell thrust bearing differs from 
the older type in having only one collar, the multiplicity of 
collars in the older type ha been necessitated by the low 
carrying capacity of parallel rubbi surfaces, as distinguished 
from the high carrying capacit; those in which the fixed 
surface is subdivided and made ee to assume the angle to the 
opposing collar necessary for the formation of oil pressure within 
the film. 

The Michell thrust bearing, which goes to the root of the 
matter and is designed from the point of view of the action of 
the lubricant in automatically generating a pressure oil film 
between the surfaces, has a coefficient of friction of about 0.0015 
as against 0.03, and carries 200-300 Ib. per square inch with a 
much greater factor of safety than the primitive form has at 
50 Ib. The subdivision of the fixed surfaces into a number of 
segmental tipping blocks or pads is the essential feature of all 
thrust bearings made on this principle, but there are many 
variations in the design of the housing and method of carrying 
the tipping blocks, depending on the particular use to which 
the bearing is to be put. Upwards of 800 Michell thrust bearings 
are now running in this country alone, in sizes varying from 
lin. to 15in. diameter of shaft, and larger sizes are in the course 
of construction. The use of them is rapidly becoming the 
standard practice in steam turbine work. The same principle 
is now being applied to journal bearings. 

Mr. Gerald Stoney referred to the existence of 
pressures on bearings within his experience up to 
4000 lb. per square inch. In America pressures of 
9000 Ib. per square inch had been reached, and the 
limit was not the failure of the oil film, but of the 
white metal. Enormous pressures could now be 
carried, and the construction of journal bearings 
was being revolutionised, as that of thrust bearings 
had been revolutionised in turbine construction. 
This had enabled the thrust to be carried with much 
greater ease than before. In the case of the turbine, 
with its ever turning moment, the difficulty was 
greater than in the case of the reciprocating engine, 
where the uneven turning moment allowed the oil 
to get in to some extent. Sir Charles Parsons referred 
to the Michell bearing and the improvements its use 
had effected as compared with the old days of the 
collar thrust system, and the great loss of power with 
which its use was associated. At the same time 
there were one or two points in which he did not quite 
agree with the author. 

Mr. C. H. Merz said that it would be very interest- 
ing if the author could give some information as to 
whether any Michell high-speed journal bearing for 
turbines were in use. 

Mr. Newbiggin, in reply, said some journal bearings 
had been made and fitted on vertical shafts in Aus- 
tralia, and some were being made now for marine 
shafting. Tests on bearings were being carried out 
at Cammell Laird’s yard. It was intended to run 
them up to very high speeds, approximating 12,000ft. 
per minute. In the experiments which had so far 
been made there had been no difficulty in obtaining a 
proper distribution of the load. A specimen of the 
bearing was on view in the Hall, and was inspected * 
with interest by those present. 

A paper read by Dr. W. M. Thornton described the 
influence of pressure on the electrical ignition of 
methane. The author referred to the influence of 
small changes of gas pressure upon electrical ignition, 
which is important in coal mining. Apart from the 
effect of pressure on the presence of gas or the dryness 
of the mine, a change from a low barometer of 28in. 
to a normal 30in. somewhat increases inflammability 
by impulsive sparks, but has little effect on that by 
condenser or circuit-break sparks. The compression 
of an explosive mixture increases its inammability 
by condenser sparks, and lowers it when the sparks 
are impulsive. Circuit-break sparks have the same 
igniting power over a low range of pressure. In 
every case there are mixtures in which ignition is 
abnormal, giving rise to steps or sudden changes in 
the form of the curves of observations. The present 
work had been carried out by the aid of a Government 
Royal Society grant. ; 

An interim report of the Gaseous Explosion Com- 
mittee was brought up by Dr. Dugald Clerk. 

The.report stated that as most of the members of 
the Committee had been engaged on work. in connec- 
tion with the war, no notes were submitted for con- 
sideration. The Committee recommended that they 
should be reappointed, and that a grant of £50 should 
be made, so that should the war come to an end 











230 


THE ENGINEER 





Sepr. 15, 1916 








during the coming year the work could be resumed 
without delay. 

A paper by Dr. G. W.-O. Howe dealt with “‘ The 
Calculation of the Capacity of  Radio-telegraph 
Antenne, including the Effects of Masts and Build- 
ings.” The author pointed out that until quite 
recently the calculation of the capacity of radio- 
telegraph antennz, except in the simplest cases, was 
looked upon as an impossibility. This is no longer 
the case, however, and it is shown in this paper that 
even for aerials of complicated design it is a relatively 
simple matter to pre-determine the capacity and to 
calculate the effects of the earth, the masts, and 
anything else in close proximity to the aerial. The 
accuracy obtainable is more than sufficient for all 
practical purposes. The principle of the Jmethod 
employed by the author has already been described 
in previous communications, and in this paper the 
method is extended and applied to a number of 
concrete examples. Some tests are also described, 
the results of which indicate the accuracy of the cal- 
culated values. The principle of the method is 
briefly as follows: It is assumed that the charge is 
uniformly distributed over the surface of the whole 
antenna, and the average potential of the antenna 
under this fictitious condition is then calculated. 
Formule have been worked out by means of which 
the average potential can be easily determined, even 
in the case of complicated antennz. The assumption 
is then made that this average potential differs but 
little from the actual potential, which the antenna 
would have at every point if the same total charge 
were no longer uniformly distributed, but allowed 
to have its own natural distribution. 








THE PAST AND FUTURE OF INDUSTRIAL 
CHEMISTRY. 
No. V.* 


Tuts article concludes the small series which we 
have published. The earlier were concerned with a 
sketch of how industrial chemistry, as we know it now, 
has arisen, and how its course was interrupted and 
impeded by material prosperity, which decided to 
ignore the dictates of science, and by the isolation 
which then happened of the scientist from the activi- 
ties of the manufacturer. Then came the more 
congenial theme of the growing understanding 
between these two factors in national life, and espe- 
cially it should be reiterated that just as war has 
broken down class distinctions, and that Mary Jane is 
ordering Lady Cholmondeley to wash the plates, so 
the nexus between the maker of things and the person 
who never made anything in his life except an experi- 
ment has automatically come about, with the 
additional advantage that, in the future, they will be 
such efficient comrades that small differences of view 
will be sunk in the common good. 

But if this is to come about effectively good will 
alone, and even understanding alone, are not enough. 
In his eloquent address to the British Association 
Sir Arthur Evans, who is a celebrated archeologist, 
stated in terms this, which is too good not to quote: 
“‘Tt is a lamentable fact that- beyond any nation in 
the West, the bulk of our people remain sunk not in 
comparative ignorance only—for that is less difficult 
to overcome—but in intellectual apathy. The dull 
incuria of the parents is reflected in the children, and 
the desire for the acquirement of knowledge in our 
schools and colleges is appreciably less than else- 
where. So, too, with the scientific side of education ; 
it is not so much the actual amount of science taught 
that is in question, insufficient as that is, as the 
instillation of the scientific spirit itself, the perception 
of method, the sacred thirst for investigation.”” No 
text could be more admirable, and mind you, it is 
written by a man whose life-work has been concerned 
with ancient history, and who has realised in the 
course of his studies that this fundamental need for 
the scientific method has to be applied to his own 
investigations. It is necessary to get that same 
liberal spirit into the heads of all people directing 
the education of this country. From the great public 
schools and the universities which are fed by them, 
there should go into the nation’s treasury of brains 
men thoroughly equipped, not merely with know- 
ledge, but with that desire and thirst for further 
knowledge which are the antithesis of the mental 
apathy duly and neatly damned by Sir Arthur Evans. 

It is quite conceivable that many people with a 
proper respect for tradition may say that in insisting 
on the scientific method of thought, and therefore on 
a real training of every person claiming to be educated 
in some branches of physical science, we regard 
education as entirely a matter of learning so many 
facts which are included in the general term natural 
science. We say nothing of the kind. As long as 
the world goes on the knowledge of human history 
and current human life is essential to. every person 
who is not merely a machine, and the well educated 
man of the near future must have at.his disposal 
sufficient of this sort of knowledge to enable him to 
understand something pf the conditions in which he 
lives ; but most emphatically, we add, that the man 
who ‘has this and nothing more, and has not the 
faintest idea what happens when light goes through 
@ prism, or why a washerwoman puts soda in the water 
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for her laundry work, or why coal burns quite nicely 
in a grate but is scarcely a suitable propulsive explo- 
sive, is equally half baked. 

We do not suppose that any person who has the 
double advantage of some literary, historical, and 
general human knowledge, and at the same time some 
knowledge of the little we understand of the physical 
and chemical laws which govern this small globule 
on which we happen to be sitting, will for an instant 
doubt-ér dispute the soundness of this dictum, but 
the number of people who comply with both require- 
ments is not nearly so large as it should be. 

The future of industrial chemistry is linked in the 
closest way ,with this necessity of sound general 
scientific and human education, and as of the two 
modes of education the scientific demands the more 
rigorous. discipline, and appeals to the higher and 
more idealistic kind of mind, it follows that those who 
have a natural faculty for receiving such instruction, 
and profiting by it, should be in command of mundane 
matters. It is not too much to say that had they 
been in command clear dispassionate thinking would 
have held in check the passions of those nebulous 
opportunists who have poured blood over Europe. 

In addition to this idea of the controlling power 
which should be properly transferred from the 


rnebulous opportunists aforesaid, there are many 


practical questions of great national value. Let us 
for a moment assume that at the outbreak of the war 
there had been supreme a body of scientific and tech- 
nical men, fully trained and with a broad outlook on 
the issues which were patent to everyone who cared 
to think in August, 1914. Is it to be supposed that 
such a body of men would have regarded chemical 
industry as a minor matter? They would at once 
have grasped the fact that it was the root of the whole 
affair, and they would have set themselves to the 
task of making industrial chemistry, through its best 


“| trained directors, the deciding feature which it has 


shown itself to be—and that would have been done 
at once. On account of the neglect first of all of 
brains of the very best, excelled by none in any other 
country, and the substitution for them of some sort 
of “ grey matter ’’—which is “‘not quite the same 
article, madam, but just as good,” a sort of muddling 
through is in process, and here we make no apology 
for quoting a few sentences from a very able leading 
article which recently appeared in the Morning Pust. 
Much of it is written in a spirit of delicate irony, which 
our readers will appreciate. ‘‘ Within a month of 
the outbreak ‘of war our Government appointed a 
Committee under the Chairmanship of that great 
scientific expert, Lord Haldane” .. .“‘and this 
Committee gave birth to many sub-Committees 
under that other great scientific man, Lord Moulton, 
and attacked the problem of dye-stuffs, besides other 
important questions.” ‘In this hopeful way our 
Government, which is wholly composed of men of 
science, began to lead our manufacturers by the 
hand.” “‘It happens, by the way, that we have in 
our possession a letter from a man of science who, by 
some odd chance, was not in the Government ; we 
refer to the late Sir William Ramsay. This gentle- 
man, who was not an amateur but a real man of 
science, whose death was a loss not to a party but to 
England and-the world, threw himself with dis- 
interested and whole-hearted patriotism into the 
work of stopping cotton going into Germany. He 
first approached that eminent scientist, Mr. Runci- 
man; ‘I have seen Mr. Runciman three times,’ he 
wrote afterwards, ‘and got no satisfaction whatever 
from him. He said that cotton was being excluded 
as effectively as if it were made contraband. Besides 
showing @ most appalling ignorance as to what ammu- 
nition is he thought wool served as ammunition, that 
is doubtless why it is made contraband.’”’’ The 
history is so recent that the quotation alone will 
suffice, and the only comment necessary to make is 
that the future of industrial chemistry is bound up 
with the expulsiom of the mere amateurs and igno- 
ramuses, who are not merely obstructive but destruc- 
tive: ° 








A NEw substitute for celluloid in which ‘yeast plays a 
prominent part is referred to in a recent issue of the 
American. It is stated that not only can 

valuable extracts: be obtained from yeast, but it contains 
a relatively. large percentage of albuminous matter. 
Finally cellulose, its remaining constituent, is capable of 
various reactions with other* substances. This latter 
property has been taken advantage of for the formation 
of plastic masses by combination with aldehydes. When 
these masses are subjected to heat under pressure, a hard 
solid, known- as ‘“ Ernolith,” is obtained. This is said 
to make an’ excellent substitute for celluloid ebonite. Two 
chemists, Messrs. H. B. Bliicher and E. Krause, have been 
able to vary the hardness and elasticity of this product 
within- certain limits. The colour can be varied by the 
ineorporation of mineral.or vegetable dyes, so that many 
shades of colour, as well as marble or veined effects, can 
be obtained. To the fundamental components of Ernolith, 
yeast and aldéhyde—pérticularly formaldehyde—are 


‘added, which cause-a modification of the-chemical and 


mechanical -properties. The process - of. manufacture 


‘consists of two phases : First, the ty of the yeast and 


aldehyde—with various “fillers” subsidiary. reac- 
tions. The mass thus obtained is dried and ground, and 
in this form is tly durable. The next step is 
its compression in heated hydraulic presses. LErnolith 
is said to machine well and: has an exceedingly close, 
dense structure: - 





SCIENTIFIC AND INDUSTRIAL RESEARCH. 


REPORT OF THE ADVISORY COUNCIL. 
(Concluded from page 220.) 


Tue PosstBLe SPHERE or SPECIAL ResEaARCH INstt- 
TUTES. 

Many other examples might be given of the kind of work 
we mean; but when the scientific bases of a whole trade 
are in question some other machinery must be devised. 
Dr. Mees in his pamphlet expresses the view that at this 
point the university ceases vo be a suitable agent. 1t 
may be that in America this is so, though there is no 
country, we imagine, in regard to which it is less safe to 
generalise, and certainly German practice tends to confirm 
nis doubts. Yet we are not sure that under the conditions 
prevailing in the United Kingdom a place may not be 
‘ound for the universities in some at least of these more 
comprehensive and complicated researches. We must not 
forget how much they have done already by means of 
separate technological departments closely related to the 
industries. ‘Ihe metallurgical department at Shettield, 
the departments of tinctorial chemistry and of leather at 
Leeds, the engineering departments.of the Royal ‘echnical 
College, Glasgow, the departments of economic botany 
and of engineering at the imperial Uellege, the departments 
of mining and of brewing at Birmingham, are obvious 
examples. But we believe that the present organisation 
of such departments will need modincation ana develop- 
ment if they are successfully to carry the burden that wil 
be puton them. But the advantages are obvious, especi- 
ally at the present stage of our scientitic development. 
in the tirst piace, it will be easier to attract the support 
of the trades if provision is tnade for training their higher 
start as well as ior investigating their difticuiues. 1n the 
next place, it ensures the continued contact of the research 
worker with advanced students—an inestimable benefit 
in the opinion of all the best authorities. inally, it 
enables us to use to the utmost advantage the very limited 
number of original workers available either for research 
or for teaching. ‘Ihis is a consideration of very practical 
importance, for if research institutes were in all cases to 
be established independently of our universities and 
colleges we should be in grave danger of depleting our 
educational institutions before they have had time to 
produce the number of workers which the industries will 
need if progress is to be made. At the same time, we are 
far from thinking that thé university connection will 
always be either practicable or to be desired. in some 
cases now beture us it will probably be the best way of 
proceeding—in other cases where a powerful industry 
and very complicated problems are concerned, it may not. 
We shall approach eacn case with an open mind, and so far 
as possible reserve to ourselves the opportunity of recon- 
sidering at suitable intervals any arrangements that we 
recommend to the Committee of Council. 





RESEARCH AND GOVERNMENT DEPARTMENTS. 


We have confined our remarks'so far to those aspects of 
our work which are specially emphasised in the White 
Paper, and which are undoubtedly the most urgent ; but 
scarcely less important than the encouragement of research 
in our educational institutions and our factories is a due 
correlation of the research activities of the Government, 
or—as we should rather say—of the Governments of the 
Empire. We believe this can best be achieved by the 
free exchange of information given in a spirit of hearty 
co-operation. Accordingly Mr. Henderson, realising 
that the activities of the Committee of the Privy Council 
and its Advisory Council might create serious confusion 
and overlapping—especially at the present time—if they 
proceeded in ignorance or neglect of the work done by 
the departments of State in the same field, announced 
in the White Paper that arrangements would be made 
by which the Council would ‘‘ keep in close touch with 
all Government Departments concerned with or inter- 
ested in scientific research.’ "The means adopted to this 
end has been of the greatest assistance to our labours, 
and we hope has been convenient to the departments 
concerned. 

RESEARCH AND THE EMPIRE. 


The Secretary of State for the Colonies who appoints 
an Assessor on our Council was in practice responsible for 
the administration of the Imperial Institute under an 
arrangement with the Board of ‘Trade, to whom the 
management had been entrusted under the Act of 1902. 
This arrangement has since received legislative sanction 
in the Imperial Institute (Management) Act, 1916, and 
an Executive Council of twenty-five members has taken 
the place of the Advisory Committee set up by the Act 
o 1902. Among the members of the new ixecutive 
Council of the Institute is Mr. Richard Threlfall, a 
member of our Council, and formerly Professor of Physics 
in-the University of Sydney, who has been appointed 
by the Secretary of State for the Colonies, on the nomi- 
nation of the Lord President of the Council. There is 
now accordingly a dotble link between the Imperial 
Institute and ourselves, which, in itself, has opened up 
at least the possibility of relations with the Dominions 
over the seas. Almost simultaneously the Imperial 
College of Science and Technology applied for and was 
granted an amendment-of its Charter in order to enable 
the Overseas Dominions to be represerited on its Govern- 
ing Body. But the needs which led the Mother Country 
to formulate a scheme for the organisation and develop- 
ment of scientific and industrial research had been 
realised with equal conviction in other parts of the 
Empire. The Victorian Government, in a despatch 
dated 5th October, 1915, to the Secretary of State for 
the Colonies stated that they were desirous that the 
scheme described in the White Paper [Cd. 8005] should 
be ‘‘ extended to the Dominions, in order that. the State 
of Victoria on receive the benefit of this most i rtant 
movement,” a proposal which was endorsed by. the 
Premier of New South Wales, and the Commonwealth 
Government at a later date decided to work out a plan 
for the whole of Australia. A strong committee, 
appointed by the Commonwealth Government, reported 
in favour of the establishment of a national Researcr 
Institute under the charge of three directors, with an 
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Advisory Council, and the Government accepted the 
,roposal in its main outlines. Meantime the Committee 
of Council had submitted a memorandum to the Colonial- 
office for communication to the Dominions, containing 
suggestions as to the various ways in which the home 
organisation might co-operate with similar organisations 
in other parts of the Empire. During his recent visit to 
this country, Mr. Hughes, the Prime Minister of Australia, 
honoured the Advisory Council by attending one of our 
meetings and explaining the intentions of his Government 
and their desire for a free exchange of views with the 
Council and its officers. On that occasion the great 
importance of the establishment of a central clearing 
house of information as to research was urged upon us, 
and it will be clear from what we have said already that, 
subject to the approval of the Committee of Council, we 
are prepared to do what we can to supply this need. 

In Canada a similar movement has begun, and an 
Order in Council was issued on June 6th establishing 
machinery similar to that in this country for the encour- 
agement of scientific and industrial research, Sir 
George Foster, the Canadian Minister of Trade and Com- 
merce, kindly attended a recent meeting of the Council 
and explained the proposals of his Government, which 
are based on their conviction that each part of the Empire 
should organise its present machinery for research before 
attempting collaboration with the Mother Country. 
The Canadian Pacific Railway has also recently set up a 
department for the scientific investigation of the mineral 
wealth, and the hydro-electric and chemical resources 
of the Dominion, especially in those districts served by 
the railway. It proposes to encourage-the utilisation 
for industrial purposes of minerals which “have hitherto 
been neglected or exported to foreign countries for 
manufacture, and to investigate the by-products in 
existing industries heretofore wasted or insufficiently 
utilised. This company has resources adequate for the 
conduct of research on a fundamental scale, and we shall 
watch with interest the development of its plans. The 
New Zealand Government also have the matter under 
consideration, for they have referred the memorandum 
of the Committee of Council to a board constituted under 
the Science and Art Act, 1913, ‘‘ for opinion and advice.” 
We have not yet had an opportunity of considering in 
detail the possibility of co-operation with the Indian 
Government, but the Messrs. Tata, the generous founders 
of the Indian Institute of Science at Bangalore, have 
assured us of their desire to co-operate in any researches 
which we may wish to initiate in India. The organisa- 
tion of research within the Empire must inevitably be a 
plant of slow growth, yet we think it augurs well for the 
future, that thought should move in parallel lines in 
places so remote and under conditions so various. It is 
obvious that the existence of such organisations through- 
out the Empire would immensely facilitate oyr own task 
by enabling us to enlist the best brains for the attack on 
problems of Imperial significance irrespective of the 
researcher's domicile. 

It seems probable that one of the first and most neces- 
sary preliminaries to joint research in the stricter sense 
will be found to be the making of a systematic survey of 
the mineral and other resources of the Empire. Our 
attention has already been drawn to this need from many 
sides. The right organisation for the purpose is not 
easy to devise, and it is not yet clear where the responsi- 
bility should rest for co-ordinating the work of the 
several Government surveys, and for collecting unofficial 
information which may often be of great value. We are 
disposed to think that no machinery less independent 
than that of a Government office would suffice, but the 
whole question will doubtless be considered by the 
Committee under the chairmanship of Lord Balfour of 
Burleigh, appointed by the Prime Minister to consider 
the commercial and industrial policy to be adopted after 
the war, with special reference to the conclusions 
reached at the Economic Conference of the Allies, and 
to a number of other questions among which are :—To 
what extent, and by what means, the resources of the 
Empire should and can be developed; and to what 
extent and by what means the sources of supply within 
the Empire can be prevented from falling under foreign 
control. 


CONCLUSIONS. 


We have not attempted in this report to describe or 
even to make reference to all the various researches 
which we have recommended the Committee of Council 
to aid, still less to detail the larger and more comprehen- 
sive plans which are under consideration, for it seemed 
to us more important in this, our first report, to explain 
the principles which have guided us in our work, to call 
attention to some of the difficulties which will have to be 
overcome, and to record the spirit of goodwill and co- 
operation with which we have been met. A full list of 
the researches aided up to the present, with the names 
of the bodies responsible for them, and the places at 
which they are being conducted, will be found in an 
Appendix. The experience we have already gained in 
dealing with these researches, and othér applications 
and proposals now before us, enables us to trace the 
main directions in which the work of the Committee and 
the Advisory Council will probably lie during the coming 
years, and to foresee some of the more important con- 
ditions which will need to be secured if the object for 
which the Committee of Council was established is to be 
attained. It may be useful in conclusion to summarise 
= that appear to us necessary for the success of our 
work. 

If we were asked to state these conditions in the 
shortest possible terms we should reply : First, a largely 
increased supply of competent researchers ; secondly, a 
hearty spirit of co-operation among all concerned, men 
of science, men of business, working men, professional 
and scientific societies, universities and technical 
colleges, local authorities, and Government Depart- 
ments. And neither condition will be effective without 
the other. 5 

The first condition of success cannot be secured tapidly 
at any time, and for the moment is, out of thé question. 
Before the war the output of the universities wag alto- 
gether insufficient to meet even a moderate expansion 
in the demand for research. The annual number of 
students graduating with first and second-class honours 
in science and technology (including mathematics) in 





the Universities of England and Wales before the war 
was only about 530, and of these but a small proportion 
will have received any serious training in research. We 
have frequently found on inquiry that the number of 
workers of any scientific standing on a given subject of 
industrial importance is very limited. : 

It is in our view certain that the number of trained 
research workers who will be available at the end of the 
war will not suffice for the demand that we hope will 
then exist. We are too apt to forget in this country that 
with industry as with war, a brilliant group of field 
officers, and even a well organised general staff, needs 
armies of well trained men in order to produce satisfac- 
tory results. Our people have no reason to fear or env 
the scientific pioneers of other races. They have had, 
and will probably continue to have, their full share of the 
outstanding minds to which ewch century gives birth, 
but as time goes on the sphere of the solitary worker 
tends to. become relatively, if not absolutely, smaller. 
Effective research, particularly in its industrial applica- 
tions, calls increasingly for the support and impetus that 
come from the systematised delving of a corps of sappers 
working intelligently, but under orders. We have not 
yet learned how to make the most of mediocre ability— 
particularly in things of the mind—yet without the 
scientific rank and file it will be impossible to staff the 
industrial research laboratories which are coming, as to 
fight a European war with seven divisions. There is as 
much place and need for plodding labour in scientific 
research as in other kinds ot work. 

The responsibility for dealing with the grave situation 
which we anticipate rests with the education depart- 
ments of the United Kingdom. We shall be able to do 
something to encourage a longer period of training by 
the offer of research studentships and the like ; but that 
will not suffice. It is useless to offer scholarships if 
competent candidates are not forthcoming, and they 
cannot be forthcoming in sufficient numbers until a 
larger number of weil educated students enter the 
universities. That is the problem which the education 
departments have to solve, and on the solution of 
which the success of the present movement, in our 
opinion, largely depends. 

As regards the second condition of success, progress in 
co-operative effort is undoubtedly being made in many 
directions, and we have mentioned some instances of it. 
But we wish to point out that there are specially strong 
reasons for more co-operation between the various 
British firms in each industry, and between the industries 
and the State, in the furtherance of research. The par- 
ticular difficulties encountered in the day-to-day routine 
of manufacture, the possibility of improving a process, 
of diminishing cost of working, enlarging output or 
enhancing the quality of a product, are matters which we 
may expect the individual firm to attack directly it 
begins to believe at-all in the application of scienée to its 
own trade. But this is not enough. We are looking to 
the growth of a demand for fundamental research, and 
fundamental research, as we have seen, requires a very 
large expenditure on brains and equipment. It also 
requires continuous effort. The firm that starts out 
upon this quest must either be very powerful or it must 
find the necessary strength in association with others. 
If the general level of manufacture can be rapidly raised 
by co-operative effort in the exchange of information 
between firms, and in the support of national trade 
institutes for research, as well as in the improvement of 
the conditions and efficiency of labour, this country will 
have gone far towards establishing its industrial pros- 
perity on a firm basis. 

The economic problem lies outside our province, but 
it is an important aspect of the great issue with which we 
are concerned, and we do not believe that issue can be 
met effectively unless a co-ordinated advance is made 
simultaneously on the whole front. We think it possible 
that the voluntary efforts of manufacturers in friendly 
union which enabled the problem of munitions to be 
rapidly solved, may lead to a new kind of reciprocity 
between firms which will avoid the evils both of mono- 
poly and of individualism. We think that as people 
have learned to combine against the risk of fire or ship- 
wreck without losing either initiative or freedom, so 
firms may come to look upon expenditure for research as 
a necessary kind of insurance. It is certain that the 
costs to be met will, on any adequate estimate, have to 
be counted not by tens of thousands, nor even by hun- 
dreds of thousands. 

We have repeatedly spoken in the pages of this report 
about the initiation of particular researches and the 
solution of particular problems. It hasbeen the inevit- 
able concomitant of the line of procedure we have 
advisedly selected. But if it is supposed that modern 
industry can be developed or even: maintained by a 
process of detailed investigations, a series of particular 
inquiries, however careful, the time, trouble, and expense 
involved will be largely wasted. Such a supposition: is 
based on fallacious conceptions of the manner in which 
scientific research proceeds, and of the way in which the 
great scientific industries have bé@n built up. It is 
impossible for the most acute investigator to be sure that 
a particular line of research will lead to a positive result ; 
on the other hand, it will often suggest a diverging 
inquiry that, if followed up,*may produce results even 
more valuable than the original question. Such Joose 
ends litter the laboratories of firms which confine them- 
selves to questions of the-moment. They lead straight 
to the basic theory of a subject, to the roots that strike 
down into pure science. They are infinite in number, 
and interminable, as the man of pure science knows well ; 
but they also often yield results that revolutionise those 
industries which are empirical in their methods—as what 
industry is not ?—and give that ¢@mtrol over nature 
which it is the object of all science, whether pure or 
applied, to secure. The discovery of the stfucture of the 
indigo molecule led not merely to the sytithetic manu- 
facture of this blue dye, but has enabled the chemist 
to produce a number of new substances of analogous 
structure and different shades of colour. 

Research of this order does not cease when a problem— 
even if it be as complicated as synthetic indigo—has been 
solved. It must be continuous in its operation, and its 
ramifications will spread as knowledge grows. It will 
inevitably tend to bring industries into intimate relation, 





which are at present independent of each other, to trans- 
form what has hitherto been crafts into scientific indus- 
tries, and to require co-operation not only between 
different firms in the same industry, but between groups 
of industries in a continuously widening series of inter- 
related trades. The forces which are-at work in this 
direction have elsewhere found their expression in con- 
nection with the trust and the combine ; but we believe, 
if the real nature of these forces is clearly grasped, that it 
will be possible to organise them for the benefit not only 
of the industries but of the nation as a whole. 


APPENDiX.—LIST OF AIDED RESEARCHES. 





Institution or Body | Institutions, Laboratories, 
responsible for the | &c., at which the Research 
Research. | is, or will be, conducted. 


Research. 





(1) RESEARCHES WHICH WERE ALREADY IN PROGRESS. 





Laboratory Glass ..'Institute of Chem-|Laboratory of the Institute 

| istry. of Chemistry, King’s Col- 
lege, London, and Pro- 
fessor Jackson’s private 


laboratory. 
Optical Glass .. Ditto. Ditto. 
Refractory [Institution of ' Gas|Stoke-on-Trent Central 
Materials. | . Engineers. | School of Science and 
| Technology. 
Hardness ‘est. forInstitution of Me-National Physical Labora- 
J and Pins.| chanical Engi-- tory. Certain firms are 
| neers. | eo-operating. 
Properties and Com-| Ditto. \National Physical Labora- 
position of Allogs.| tory. 
Flow of Steam Ditto. {University of Manchester 
through Nozzles. and Glasgow Royal Tech- 


nical College. Certain 
firms are co-operating. 


of Elec- National Physical Labora- 

| tory and University of 
Liverpool. Certain firms 
and public electricity sup- 
ply undertakings are co- 


Heating of Buried Institution 
Cables. trical Engineers. | 


operating. 
Properties of Insu- Ditto. chester 2 Municipal 
lating Oils. School of Technology. 
Certain firms are co- 

operating. 
Tool Municipal 


Steel Experi-|Manchester Associa- Manchester 
ments. | tion of Engineers. School of Technology. 


Methods-of Notched Engineering Stan-|National Physical Labora- 
Bar‘Impact Test-| dards Committee. | tory. 
ing. 
Corrosion of Non-\Institute of Metals|University of Liverpool. 
ferrous Metals. | From October Ist, 1916, 
the research will be trans- 
ferred to the Royal Svhool 
of Mines (imperial College 
of Science and Techno- 
logy). and the Brighton 
Corporation Electric 
Power Station. : 





| Institution or Body Institutions, Laboratories, 
Research 


hich the 











Research. | responsible for the &c., at w 
} Research. is, or will be, conducted. 
(2) NEW RESEARCHES. 
Optical Glass . National Physical|National Physical Labora- 
Laboratory. | tory. 


Sheffield University |Research Institute attached 
Delegacy forGiass|) to the University of 
Researeh. | Sheffield. 


.. Joint Research Com- Research Institute attached 
mittee of the! to the Central School of 
Stoke Central| Science and Technology, 
School of Science’ Stoke-on-Trent. 
and. Technology) 
and the $tafford-| 
shire Potteries Ma-| 
nufacturers’ Asso-| 
ciation. 


Glass Technology .. 


Hard Porcelain 


eee 
Setting and Disinte-/ Faraday Society 
gration of Salts) 
and Crystalline 
Substances. 


De-gumming of Silk Silk Association 


..|\Guy’s Hospital Medical 
School and Mr. Bousfield’s 
private laboratory. 


.. Imperial College of Science 
| and Technology. Certain 
firms are co-operating. 


Tin and Tungsten . .|Institution of Mining) Royal School of Mines 
|} and Metallurgy. (Imperial College of 
Science and Technology), 
privately-owned labora- 
tories and concentration 
works of certain com- 
panies owning mines in 
Cornwall. 


peentn of} 

for research) 
in Iron and Steel. 

Rate of Heat Traus-National Physical|National Physical Labora- 
mission from Hot} Laboratory. tory. 
Surfaces to Fluids) 


Statistical Work in|Iron and Steel Insti-|Offices of the Institute. 
| tute | 


over them, 

Deterioration of Institution of Civil/Various Ports throughout 
Structures of Tim-| Engineers. the Empire, and labora- 
ber, » and tories (for special investi- 
Concrete in Sea gations) as may 
Water. required. 











WHEN the president of the Southern Railways of Spain 
died last year the British Government purchased his 
interest in the railways in order ta keep the line, which 
serves important British mining interests, ‘from falling 
into hands. ._By agreement with the French 
Government, the shares so’ purchased have been trans- 
ferred to the Andalusian Railway Company, a French 
concern, which has long. wanted to get control of the 
Southern Railway, which must not be confused with 
the Great Southern of Spain Railway, in order to secure 
a monopoly of the south-western corner of Spain. 
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THE NEW QUEBEC BRIDGE 











VIEWS SHOWING JACKING GIRDERS, 


THE QUEBEC BRIDGE ACCIDENT. 





THE news received from Canada regarding the 
accident at the Quebec Bridge on Monday, the 
llth inst., has created a painful impression among 
the engineers of this country. The history of this 
enterprise is well known to our readers, for we have 
kept them fully informed as to the progress of the 
work by a series of intermittent but authoritative 
articles. The last of these articles appeared on 
June 16th last, and dealt with the programme of 
work to be done during the current season. At the 
close of the 1915 season the north anchor and canti- 
lever arms and the south anchor arm had been 
completed, and preparations had been made for 
building the suspended span on staging erected in 
shallow water at Victoria Cove, three miles or so 
below the bridge site, on the north bank of the 
river. During the 1916 working season the south 
cantilever arm was to have been erected. Simul- 
taneously work was to be proceeding at Victoria 
Cove on the suspended span. Whengthis span in 
its main details was ready it was to be floated up the 
river on six scows to the bridge site, and then hoisted 
into place between the two cantilever arms by 
means of hydraulic jacks. 

As will be shown in a fully illustrated article 
which we shall publish within a few weeks, work on 
the south cantilever arm was commenced on April Ist 
of this year, and between that date and July 28th, 
when it was finished, some 13,000 tons of steel were 
placed in position. The programme date for the 
completion of this arm was September 5th, so that 
the builders had got well ahead of schedule time. 
erection of the suspended span proceeded equally 
satisfactorily. On page 236 will be found a view of 
it, nearly completed, taken at Victoria Cove on 
July 21st. This span is 640ft. long and 88ft. wide. 
Its completed weight would have been in the neigh- 
bourhood of 6000 tons. The greater part of its 
floor steel was, however, left off, and was to have 
been placed in position when the span was duly 
suspended. As a result, the actual floating-in weight 
of the span was about 5000 tons. 

From the engraving—Fig. 1—reproduced from our 
issue of June 16th, a general idea of how the span 
At each 


was to be raised may be gathered. 
corner of the two cantilever arms two “ jacking 
girders”’ were suspended. Between these were 


disposed two 1000-ton hydraulic jacks, so that to 
raise the 5000 tons of the suspended span a total 
hydraulic force of 8000 tons was provided. The 
jacks were tested to a hydraulic pressure of 6300 Ib. 
per square inch. Above we give a view showing two 
of the jacking girders with their two jacks between 
them, while in the second view, in the foreground, 
will be seen the pumps, operated by compressed air, 


The | 











JACKS, 


which supply the jacks with hydraulic power. In 
Fig. 2 is shown a view of the structure on the north 
shore, taken on May 10th last, and in this the jacking 
girders, suspended from the corners, are clearly 
visible. 

As shown in Fig. 1 and in one of the views on 
page 236, a hanging truss was suspended from the 
































AND PUMPS FOR RAISING SUSPENDED SPAN 


girders, carrying steel castings, on which the suspended 
span rested. At their upper ends the hangers were 
swung on 12in. pins passing into the upper jacking 
girders. The lower jacking girders were fixed in 
position, and by means of the hydraulic jacks the 
upper girders could be elevated by 2ft. at a time. 
When this was accomplished, 12in. pins were driven 
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Fig. 1—LIFTIAG TACKLE FOR CENTRAL SPAN 


| corners of each cantilever arm. When the suspended 
| Span reached the site it was anchored to these four 
| trusses, so that it might be adjusted to its correct 
| position and prevented from swinging under the 
|influence either of wind or current. The hanging 
| trusses and connections were designed to take a 
transverse pull from the suspended span of 300,000 Ib. 

The plate hangers shown in Fig. 1 were at their 
lower ends coupled up to transverse supporting 


through the plate hangers into the lower jacking 
girders, and while the weight was thus transferred, the 
upper jacking girders were lowered ready for another 
stroke. The holes for the pins in the plate hangers 
were 6ft. apart. Those in the ends o fthe jacking 
girders were 2ft. apart. Each cycle in the lifting 
operations was calculated to occupy 15 minutes, 
while from the initial coupling up of the plate hangers 
to the final permanent suspension of the span was 
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expected to occupy a period of about twenty hours. 
The suspended span had been safely floated into 
position, and on Monday the hoisting operations 


were commenced in the presence of numerous guests. | 


It was an occasion of great interest, for it represented 
the closing of the last link in a chain of railway 
stretching from the Atlantic to the Pacific freeboards 
of Canada. At eight o’clock in the morning the 


TWO MORE TYPES OF DREDGERS. 





THE temporary interruption of our series of articles 
on “‘ Typical Ships;”’ owing to the war, enables us to 


' add a sort of postseript to the last article which we 


suspended span_had been floated into place on its | 


scows, and the hoisting connections made. 


By nine | 


o’clock the tide had fallen, and the span was hanging | 


freely with the scows cut loose. The hoisting opera- 
tions were begun, and by ten minutes past eleven, 
according to one account, 30ft. of the total 150ft. 


happened was, we understand from official sources, 
the failure of one of the bearing castings on the 
supporting girder beneath the south-west corner of 
the suspended span. The span had, it may be 
remarked, rested on this and the three other similar 
castings for six weeks previously at its building 
berth in Victoria Cove. The remaining connections 
followed suit, and the whole span appears to have 
dropped to the bottom of the river. Fifteen men, it 
is stated, were working on the suspended span at the 
time. Of these eight are reported to be missing. 

It is, perhaps, scarcely necessary for us to correct 
for the benefit of our readers a mistake which has 
been made by more than one British newspaper 
when reporting the accident. Monday’s mishap 
is not the second disaster to this bridge. The disaster 
of August 29th, 1907, involving the loss of some 
70 lives, occurred to an earlier bridge, at the same 
site, it is true, but of quite a different design, and 
under the charge of quite different constructors. 
The contractors were the Phcenix Bridge Company, 
of Pheenixville, U.S.A. The disaster originated in 
the failure of the lower chords in the anchor arm 


had the opportunity of presenting to our readers, 
though the interval is, perhaps, somewhat long to 
justify our calling it a postscript. In that last article 
we dealt with the bucket type, the suction type, and 
the suction cutter type of dredger, and it is interesting 
to note that there are still others. If a distinction is 


| required to be drawn it might be stated, though with- 
| out absolute accuracy, that those already dealt with 
lift had been satisfactorily effected. What then | 

while those yet remaining must be used in still water ; 


are for use in open or comparatively open waters, 


in the first of the types to be described the accuracy 
of the definition will be appreciated. 

This type might well be termed the steam navvy of 
the seas, or rather of inland waters, though technically 
it is known as the Dipper type. Those who know the 
steam navvy will at once realise what the dipper 
dredger is, and it is quite curious to note how far the 
similarity extends. 

Following our usual line of argument, we will 
examine into the conditions which call for the use of 
an additional type, and these are two in number. We 
will take first that which controlled the selection of 
the particular example which we are going to describe 
—‘* The Walrus.” It happens to be a special case, 
but one which must from. time to time occur in the 
experience of a consulting engineer. A dredger was 
required by the Port Trust of Bombay, primarily to 
remove an embankment which had been built round 
the Alexandra Dock to serve as a cofferdam during the 
construction of the latter, while keeping in view its 
service as a general purpose dredger after the comple- 
tion of that particular job. This cofferdam_consisted 








Fig. 2--NORTH SHORE STRUCTURE, 


near the south main pier. 








The £, 
Thelogrgeer 


MAY 10th, 1916 


The southern portion of | of hard material containing stones and blasted rock 


the bridge was practically complete at the time. | in pieces up to over 10 tons in weight, which would, of 


The disaster resulted in the fall of the anchor and 


cantilever arms and those portions of the suspended | 
| only a bucket of very large size, and with considerable 


span which had been so far erected. The suspended 
span, it may be remarked, was in this design to have 
been cantilevered out half from each cantilever arm. 
The new bridge, so far as the superstructure is con- 
cerned, has been constructed by the St. Lawrence 
Bridge Company, an amalgamation for the purposes 
of this contract of the Dominion Bridge Company, 
of Montreal, and the Canadian Bridge Company, of 
Walkerville, Canada. 

The removal of the wreckage of the old bridge was 
in itself a task of great magnitude, for it involved the 


clearing away of some 10,000 tons of steel, twisted | 


into most complex forms, and in considerable part 


submerged beneath the waters of the St. Lawrence. | 


This work was accomplished by a Quebec firm between 
December, 1909, and May, 1911. The masonry 
substructure was very slightly damaged by the 
disaster, and for a time it was thought probable that 
it would. be possible to utilise it for the new bridge. 
It was decided, however, that the new bridge should 
be 21ft. or so wider than the old one. This, and the 
fact that the new design called for nearly twice the 
weight of steel incorporated in the old, resulted in 
little or none of the old substructure being utilised. 
In the end, all of the old bridge incorporated in the 
design of the new one was part of the north and south 
abutments and the foundations of the old south pier. 

We learn officially that the cantilevers of the new 
bridge are uninjured. 








THE depths at which coal has been reached in the various 
new coal pits around Doncaster are :—Brodsworth, 595 
yards ; Bentley, 625 ; Askern, 568 ; Bullcroft, 662 ; York- 
Shire Main, at Edlington, 905; Rossington, 872; and 
Hatfield, 852 yards. 








course, be much too large to lift by means of an ordi- 
nary bucket dredger. These big stones require not 


power behind it, but also one that can devote its 
whole attention to any individual “brick”? which 
may be found in the rubble. This example then 
illustrates one of the purposes of the dipper dredger ; 
the other is more difficult to define concisely, and can 
probably best be summed up by imagining the work 
of a steam navvy with water replacing the rails. A 
steam navvy is most generally used for digging out a 
cutting and similarly the ‘“‘ dipper ’’ dredges a canal 
for purposes of navigation or irrigation. The simi- 
larity between the two is even closer when it is realised 
that the dipper does not wholly float whilst at work, for 
reasons which will be explained later. The reason 
that a dipper dredger has to be called on for such a 
purpose instead of a bucket dredger is that the former 
can slew round so as to cover the full width of the hull 
or the channel, whereas the latter can only cover a 
central channel, and must have some water each side 
of the dredged part to float in. . 

So much for the raison @étre. The dredger Walrus 
consists of a rectangular steel pontoon 110ft. long by 
38ft. beam and 10ft. deep, and is clearly shown in the 
top left-hand view in our Supplement. The essence 
of the thing is best shown in the two bottom views. 
This consists of a jib supported on a sheer legs and 
swivelled at the foot. Down the centre of the jib is a 
slot, as shown, in which the bucket arm works. The 
bucket arm is lowered sharply to the bottom by means 
of a wire rope, and then pulled through the bottom 
material by means of the ropes running over the big 
pulleys on the head of the jib and so the material is 
raised to the surface. The jib is then slewed and the 
spoil deposited alongside the canal in order to form 
the banks, or into a barge alongside if in open waters, 





the bottom of the bucket being let drop as shown in 
the complete view of the dredger. It may here be 
noted that the bucket is larger at the bottom than at 
the top, in order to facilitate the clearance of the spoil, 
and to prevent the latter sticking as it might do if the 
bucket had parallel sides. The bucket arm is of steel, 
and has the bucket so fitted that it can easily be 
replaced by a larger or smaller one according to the 
nature of the material in which it is working. The 
depth of the feed can, of course, be regulated according 
to the depth to which the arm is lowered, whilst the 
slewing of the arm allows the whole width of the 
channel to be covered. The hoisting of the bucket, the 
regulation of the depth of cut, and the slewing are all 
controlled from a central platform through balanced 
valves and steam-operated friction clutches, and so 
perfect is this control that a skilled man can put a 
bucket through a complete cycle of operations at a 
speed of thirty to forty seconds per bucket load, 
giving an output of about 10 cubic yards per minute 
when working on ordinary material. The arm is 
arranged to dredge to a depth of 40ft. and to deliver 
at a radius of 60ft. on either side to a height of 
16ft. 6in. above water, making a cut 31ft. wide at the 
bottom and 130ft. at the water level. 

It. may have occurred to: the reader that a vessel 
of 38ft. beam would be heeled very badly by a weight 
of something over six tons at a radius of 60ft. broad 
on the beam, but this is provided against in a special 
manner, fo which reference has already been indirectly 
made. When at work the dredger is not actually 
afloat at all, but is supported on the bottom on two 
“ spuds,”’ as they are called. These spuds are simply 
steel box girders closely fitted in vertical slides 
strongly built into the hull and having broad 
feet to prevent them sinking too deeply into the mud. 
When the dredger has been got into position the 
spuds are forced down by means of wire ropes till 
the hull ceases to be fully water-borne, and thus the 
hull cannot list even with the bucket at full radius 
on the beam. These spuds also act as moorings to 
resist the dredging stresses, and in dead still water 
would seem to be ideal for the purpose, as they can 
be quickly made fast or released, and they do not 
block the fairway, if there is one, as chains would do. 

When tho dredger is required to move forward 
the bucket arm is dropped on the bottom, the spuds 
lifted, the arm pulled backwards, and the spuds 
reset, and the whole change of position can be effected 
in about one minute. Thus, though she is not 
strictly speaking a self-propelled dredger, the Walrus 
can take up any position by pivoting round one spud, 
all without any chains or moorings. All that is 
required in the way of machinery is a boiler and the 
winch engines, winches, and clutches necessary for 
hauling in the wire ropes. 

She would appear to be a very desirable type of 
vessel, as there are few working parts to wear out, the 
cutting edges of the dipper being the principal one, and 
the wire ropes are subject to renewal from time to 
time, so that the maintenance charges should be 
very small. The work done is very fine, and we are 
informed that a barge holding 200 tons has been 
loaded in fifteen minutes with a small dipper, while 
boulders weighing as much as 13 tons have been 
lifted. 

In the right-hand top view in our Supplement 
we illustrate a dredger of another type, built to 
supplement the work of the Walrus in unloading 
barges and depositing the spoil on the shore for 
back-filling, in places where the waterway is too 
wide for the bucket arm. This grab dredger is 
simply a development from the crude grab used in 
some parts for picking up gravel or sand from a river 
bottom. This particular boat is 100ft. long by 32ft. 
beam, and has a radius of arm of 60ft., the bucket 
holding three cubic yards, which can be delivered 
once per minute. In our illustration she is shown 
unloading a barge, and the spuds are very clearly 
indicated. She has a still further use in that the 
grab can be removed and the jib used as a floating 
crane for setting blocks, &c., so that the Flamingo, 
as she is called, is a very useful craft to have about 
a harbour. 

Both these boats were built by Messrs Lobnitz 
and Co., Limited, Renfrew, under designs and patents 
of Mr. A. W. Robinson, M. Inst. C.E., and under the 
supervision of the engineers of the Port Trust of 
Bombay, the consulting engineers being Sir. John 
Wolfe Barry, K.C.B., A. J. Barry, Sir Walter Hughes, 
C.LE., and K. A. Wolfe Barry, and the chief engineer 
being Mr. P. G. Messent, C.I.E., M. Inst. C.E. 








THE MINISTRY OF MUNITIONS. 


Iris announced that the following changes have recently 
taken place in the office organisation of the Ministry of 
Munitions :—Sir Glynn West will in future be directly 
responsible to the Minister for the conduct of his depart- 
ment, which deals with the manufacture of shells and their 
components. His title will be Controller of Shell Manufac- 
ture. Mr. H. Fowler will accordingly be designated 
Deputy Controller. 

The branches dealing respectively -with the supply of 
metals, coal, and other materials, and with machine 
tools, will work immediately under the Director-General 
of Munitions Supply. Mr. Leonard Llewellyn and Mr. 
Alfred Herbert thus become Deputy Directors-General. 
Mr. John Hunter has become responsible for the branch 
which deals with the production of steel. 
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STEAM STORAGE LOCOMOTIVES. 


THE steam storage, or fireless, locomotive is now a 
well-known hauling machine, and is.in considerable use 
in works, such as powder factories, where the elimination 
of all fire risks is essential. Such a locomotive, of course, 
has in place of the ordinary boiler with its open fire 
simply a cylindrical storage vessel, which, as required, is 
charged from a boiler outside the-danger zone with a 
supply of water and steam under a pressure of, say, three 
times that desired to be developed in the cylinders. As 
the steam is used up the pressure inside the reservoir falls | 
and in consequence some of the hot water evaporates. 
This proceeds until all or nearly all the useful heat in the 
water and steam has disappeared. The engine is then 
recharged in a simple manner through a suitable coupling 
on the reservoir. The recharging coupling is usually 
situated at the bottom of the reservoir, so that the steam 
from the boiler has to pass through the water remaining 
in the reservoir, thereby reheating it and increasing its | 
amount. 

Two types of steam storage locomotives recently con- | 
structed by the Baldwin Locomotive Works, of Phila- 
delphia, are illustrated herewith. That shown in Fig. 1 
was built for the French Government, and is of the 
standard French gauge. It is carried on four coupled 
wheels of 30in. diameter. The cylinders, in view of the 
low pressure of the steam used in them, are large for 
the size of the engine, being 15in. in diameter by 16in. 
in stroke. The reservoir has a diameter of 5ft. 4in. 
and a length of 13ft. It is charged with water and | 
steam at a pressure of about 170 lb. per square inch. 





The working pressure in the cylinders is 50 Ib. The steam |. 


distribution is effected through ordinary slide valves | 
operated by Stephenson link motion. In working order | 
the engine weighs about 20 tons. The equipment includes | 
hand and steam brakes, and an electric headlight supplied | 
with energy from a storage battery of sufficient size to | 
keep the light burning for ten hours consecutively. 

A locomotive similar in all leading particulars to the | 
above one, except in so far as its reservoir pressure is | 
10 1b. less, has recently been supplied for plantation | 
service in Cuba by the same works. This engine is | 
designed to haul a ioad of 176 tons a distance of 8 miles | | 
on one charge of steam and water. It may be added | 
that the wheel base, 5ft. 6in., is such that the engine | 
can pass round curves of 100ft. radius. | 

The locomotive illustrated in Fig. 2 has also been built | 
for plantation work in Cuba, but it is designed for the | 
narrow 2ft. 6in. gauge. The four coupled wheels have | 
each a diameter of 28in., and are acted upon by a hand | 
brake. The cylinders are 13in. in diameter by 12in. | 





FOR CUBA 


in stroke. In the reservoir the charging pressure is 
100 lb. per square inch, while the working pressure in 
the cylinders is 40 Ib. The total weight of the engine is 


just over 12} tons. 








A FRENCH SCREW GAUGE. 


made by.the French Minister for 
War, enforcing the adoption of the S.I. screw thread, 
directs attention to the ‘“‘instructions”’ on the nature 
and measurement of this thread which were circulated 
amongst French manufacturers in 1913. In these instrue- 
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SCREW GAUGES 

tions a d@scription is given of a simple form of screw 
gauge devised by M. Marre, which is worth recalling at 
| the present moment. 

The gauge proper is the ‘‘ crocodile’? shown in the 
annexed sketch. The hole in the jaws is tapped to fit 
a standard screw. It is obvious that any screw which 
fits the jaws approximately, but is yet incorrect in pitch 
or diameter, will either cause movement of the jaws or 
will jam when screwed in. The extremities of the jaws 
are cut away as shown, and the section of the thread, which 
is thus made, when engaged with a screw presented to the 
jaws shows roughly the nature of any obvious defects. 


The ‘“‘crocodile’’ is used in conjuncton with the 
gauge shown below in the same figure. A master screw 
being put in the jaws, the crocodile’ is placed on the 
anvil G, and the screw I is brought down till delicate 
contact is made. -The surfaces-M and N of the crocodile 
jaws are truly cylindrical. The micrometer screw can 
then be turned back to give the maximum reading. A 
similar adjustment, but for minimum diameter, is made 
with the screw J. Further explanation is unnecessary. 
Any serew that is too small will allow the crocodile to pass 
the <‘not-go” gauge; any screw that is too large or 
defective in pitch, &c., will not revolve in the hole, and 
will open the jaws so that they will not pass the *‘ go” 


gauge. 








OXY-ACETYLENE WELDING. 


Ar the present time, when so many of our engineering 
works are employed exclusively pn munitions of war, it 
is frequently a matter of great difficulty to replace worn 
yut or broken parts of machinery by new ones, and resort 
must therefore be had to repairs.’ ‘ In this connection the 
»xy-acetylene process of welding has made great strides 
in recent years, and has solved many difficult problems. 
Chere is not much secrecy about this kind of work now- 
a-days, but on the skill and thoroughness of the operator 
much depends if delicate operations are to be successfully 
carried out. Practically all the metals of commerce 
can now be effectively dealt with by the oxy-acetylene 
process, but it should not be lost sight of that while the 
repaired article will scarcely be adversely affected as 
regards tensile strength, the weld, being a casting, will not 
be as ductile as, say, the other parts of a repaired steel 
bar or plate. For remedying foundry faults and repairing 
fractures in cast iron articles the oxy-acetylene process is 
particularly useful, a thorough union of the neighbouring 
parts being comparatively easy, without “‘ burning.” If, 
however, the part repaired has to be subsequently 
machined, excessive working, resulting in a white iron of 
great hardness, must be studiously avoided. Care must 
also be taken to heat up and expand the casting prior to 
welding, i in order to prevent ¢xcegsive contract ion stresses 
from being set up, which may result in cracking. 

Copper and its alloys, aluminium, and malleable iron 
can, of course, ell be similarly treated, but the last-named 
metal is the most troublesome to deal with. Formerly 
cast iron was used for welding malleable articles, but of 
late years this has given way to a bronze mixture, the 











LINER 


REPAIR OF A CAST-IRON 


operation being very similar to brazing. Welds carried 
out in this way have proved quite effective as regards 
strength, and the only drawback to the use of the bronze 
mixture is the difference in colour between the weld and 
the other portions of the article. 

We recently had an opportunity of inspecting the 
works of Barimar Limited, Poland-street, London, W’-, 
where the oxy-acetylene process of welding is uted on 
a very large scale for all kinds of repairs, and were 
much impressed by some of the work which we saw 
carried out there. A specimen of this firm’s repairs is 
shown in the illustrations above. These represent a 
cast iron liner of a 150 horse-power gas engine, which 
appears to have been badly broken by contact with the 
connecting-rod, owing probably to the fracture of the 
crank shaft. To procure a new liner would have involved 
considerable expense, and, in the existing circumstances, 
possibly great delay. The oxy-acetylene process was 
resorted to with good effect, as is seen in the second 
photograph. In a very short space of time the fracture 
was repaired, the liner was machined, ground, and cleaned 
up, and was to all intents and purposes made equal to new 
at the above-named firm’s works. 








Tue Sydney Office of H.M. Trade Commissioner in 
Australia reports that a Sydney company, which has been 
formed for the purpose of carrying stocks and securing 
agencies for trading in engineering supplies, desires to 
get into touch with United Kingdom manufacturers of 
power plant and machinery of every description, and also 
of engineering supplies and accessories, with a view to 
obtaining agencies for Australia. The principal share- 
holders are understood to be associated with various 
local industries for which engineering supplies are required, 
and the prospective manager has been engaged for some 
years in the engineering trade in Sydney, and has a good 
knowledge of local requirements. Manufacturers of 
plant, &c., desirous of appointing representatives in 
Australia may obtain the name and address of the company 
referred to on application to the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, 





London, E.C. 
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RAILWAY MATTERS. 





Tue North-Eastern Railway shopmen are the latest 
to have an award from the Committee on Productions. 
The award gives the customary Is. per week increase on 
time rates, and 2} per cent. on piece rates. 


Aut bridge structures owned by railway companies in 
New York City-are to be inspected by competent officials 
of the companies, and reports thereon filed with the Public 
Service Commission within the first thirty days of every 
year. 

On Monday, the 11th instant, a goods train was derailed 
at Wallneuk Junction, between Glasgow and Paisley, on 
the Glasgow and Paisley Joint Line, and into the wreckage 
@ passenger train ran. _ Nineteen passengers were hurt, 
but none seriously. 

A sTRIKE occurred on the Elevated Railroad of New 
York in the early days of last month, which was settled by 
the railway company recognising the men’s union. Now 
a second strike has been declared on the ground that the 
company is going behind its agreement. The second 
strike also affected the Subway and tramway men. 


As might be expected, the railway companies of the 
United States consider the legislation enacted by the 
recent Eight Hours Act to be unconstitutional. They 
claim that the wages to be paid by private corporations 
cannot be fixed by law. The Atchison, Topeka, and 
Santa Fé intends to test the matter in the Supreme Court. 


THE operation of the provisions of the United States 
Clayton Act, as to the purchase of stores by railway 
companies, referred to in the last paragraph of this 
column in our issue of September 8th, has been post- 
poned until April 15th next, so as to furnish an oppor- 
tunity for the railway companies to show how unworkable 
and unreasonable the enactment is. 


CoLoNEL PrinGte, on Tuesday last, held the Board of 
Trade inquiry into the Warminster collision of the 2nd 
instant, in which one passenger was killed. As we are 
precluded from giving the evidence tendered by one im- 
portant witness, we are holding over our report of the 
proceedings until after the inquest has been held to-day 
(Friday), when it is expected that the whole story will 
be told in public. 


As a result of the meeting on the 30th ultimo, between 
the President of the Board of Trade and representatives of 
the railway companies, the committee of general managers 
has arranged a meetiug with the men’s delegates as to the 
proposed increasein the railwaymen’s war bonus from 5s. to 
10s. per week. On Wednesday the first of what is expected 
to be a series of meetings was held between representa- 
tives of the companies and the men. 


Ir is three years since the last train accident on the 
Great Western Railway in which a passenger was killed. 
Since the Slough accident of 1900 there have only been 
four train accidents on that line in which passengers have 
been killed, viz., Loughor (3 killed) in 1914, Taunton (1 
killed) in 1907, Westbourne Park (1 killed) in 1911, and 
Yeovil (3 killed) in 1913. In the year 1913 the Great 
Western carried 109 million passengers, the highest num- 
ber of passengers of anyrailway in the United Kingdom. 

AccorDING to the Board of Trade export tables, during 
the eight months ended August 31st, 37,562 tons of rails, 
of the value of £397,598, were exported, as compared with 
198,133 tons, valuing £1,446,647, in the corresponding 
eight months of 1915 ; chairs and steel sleepers, 9231 tons, 
of the value of £84,735, as against 45,283 tons and 
£338,805 ; locomotives to the value of £826,687, as com- 
pared with £1,788,221 ; carriages of the value of £295,039, 
asagainst £353,890 ; and wagons tothe value of £465,467 
as compared with £790,078. 


AccorDING to the Great Western Railway Maguzine for 
September, 17,558, or 22.6 per cent., of the staff of that 
company have joined the colours. These are as 22.84 per 
cent. of the weekly paid, and 32.67 per cent. of the salaried 
staff. There are still 26,000 men of military age employed 
by the company whose services it has been found necessary 
to retain. The total staff is now about 10,000 less than in 
normal times. Of those who have joined the colours 620 
have lost their lives, 930 have been wounded, are sick or 
prisoners, and 79 are missing. 


THE management af the Nigerian Railways was 
handicapped last year by the high price of stores, material, 
and by an actual shortage of coal. The proportion of 
expenses to receipts, therefore, rose from 58.77 per cent. 
in 1914 to 70.08 per cent. in 1915. Wood fuel had to be 
burnt, and consequently the train loads had to be reduced. 
The results of working were, however, better than were 
expected. This was, no doubt, due to the remarkable rise 
in prices obtainable for produce in the European markets, 
ask, to a small extent; to inquiries from America. The 
railway will shortly be independent of imported coal, 
owing to the development of the Udi coalfield. . 


On account of the high-cost for imported coal and fuel 
cil in Brazil, and the coal, on its arrival there, being in a 
condition averaging from 30 to 60 per cent. fine dust and 
slack, the Mexican Government has béen investigating the 
use of domestic bituminous coal found -in the southern 
part of Mexico, but which has, as yet; been little mined 
owing to its relatively inferior quality as compared with 
Cardiff and West Virginian coal. The Chief of Traction 
has been in the United States investigating ‘the use of 
Brazilian domestic coals in pulverised form as well as in 
gas producers, and as a result the Central Railway of 
Brazil is installing a fuel-preparing and coaling plant, 
with a capacity of 15 tons per hour, according to the plans 
and specifications of the International Pulverised Fuel 
Corporation, who will install the plant. The railway com- 
pany has also ordered from the American Locomotive 
Company twelve ten-wheel type passenger engines, fitted 
for burning pulverised fuel. The Central Railway Com- 
pany, as a result of the tests made with the Mallet arti- 
culated compound locomotive by the Baltimore and Ohio 
Company at the time of the International Railway Con- 
gress at Washington in 1905, ordered three Mallet com- 
pounds, and now possesses 29. The line has a considerable 
quantity of 1 in 50 and 1 in 100 gradients, with a relatively 
high degree of curvature, and these engines are found to 
give great satisfaction. 


*Meurthe-et-Moselle, and the Vosges. 





NOTES AND MEMORANDA. 





TEsts recently carried out in America-on milling cutters 
seem to demonstrate that the wear of the cutter with the 
wide spaced teeth is just about one-half of that of the old 
style stock cutter, and that it is much more uniform. The 
tests also showed that the best life of the cutter is obtained 
when the linear feed per tooth is at least 0.002in. 


No fewer than 312 enemy businesses in the United 
Kingdom have had winding-up orders issued against them 
between the date of the passing of the Act on January 
27th last, and August 10th. Many of these firms dealt 
in dye-stufis, chemicals, and engineering products, and they 
had been registered in this country as English limited 
liability companies, in which enemy capital predominated. 


By the use of the cementation shaft sinking process the 
Barnsley seam has recently been reached at, the new 
Hatfield Main Colliery, near Doncaster. “bout 1200 
tons of cement were injected into the No. 1 shaft in the 
process. A pressure of 1000lb. per. square«inch was 
employed, and no cast iron tubbing was used in the per- 
manent lining of the shaft. In the: watérbearing ground 
the tubbing consists of ferro-concrete, and in the dry 
ground plain concrete suffices. 


THE exports of American motor vehicles for the fiscal 
year ended June 30th last reached a total of 77,496 
machines, valued at £19,700,000, compared with 
£12,000,000 in the preceding year. The number of 
eC rcial vehicles wes 21,265, and passenger cars 56,231. 
It is noteworthy, that comparing the months of June, 





1916 and 1915, there was a decrease in this year’s exports’ 


amounting to £1.000,000, due no doubt in large measure 
to the import restrictions imposed by Great Britain on 
motor vehicles. 


THE phenomenon of radio-activity is not confined to 
radium. A product of thorium, known as radio-thorium, 
is intensely radio-active, but it has a much shorter life 
than radium, its half period of existence being «stimated 
at only three or four years. Meso-thorium,ifrom which 
radio-thorium is evolved, is a by-product of the incan- 
descent gas mantle industry, and on account of its relative 
cheapness as compared with radium it is now being used 
extensively, either by itself or combined with radium, in 
the production of self-luminous paints. 


THE catalytic property of platinum was discovered in 
1831 by Peregrine Phillips, an Englishman. Germans in 
recent years seized upon the idea of utilising it in sulphuric 
acid manufacture, and built up an immense and extremely 
profitable business. To-day the contact process is known 
and used in all countries. It consists in passing a mixture 
of SO, gas and air over finely divided platinum heated to 
about 450 deg. Cent. In contact with this hot platinum 
the oxygen of the air unites with the SO,, forming SQ, in 
long crystalline fibres, which dissolve in water, forming 
sulphuric acid. s 

PERPETUAL motion again! An ‘American paper 
announces that a motor car repairer and a telegraph 
operator have completed a ‘‘ model of perpetual movement, 
after five years of hard and constant study.” It is stated 
that this piece of mechanism is made entirely of cypress 
lumber and shows mechanical skill throughout. The 
machine will develop one-half horse-power “‘it is expected,” 
and the main fly-wheel has a speed of 100 revolutions 
per minute ‘of constant speed.’’ They have taken the 
matter up with a well-known lawyer of Washington, to 
secure patent rights, which they expect in the near future. 


Ir is reported that a liquid that resists the action of fire 
and water, and renders all inflammable materials abso- 
lutely fireproof, has been perfected in the pharmaceutical 
laboratorics of the University of Iowa. When wood, 
cloth, or paper are saturated with the liquid, and then 
dried, an insoluble mineral material is left in the cells of the 
fibre, which makes combustion impossible. The drying 
may be spontaneous, or in the case of wood may be carried 
out inakiln. As atest, a block of wood which had been 
soaked in the new preparation and afterwards dried re- 
sisted the flame of a Bunsen burner for one hour, whereas 
a similar block of untreated wood was burned to ashes in 
exactly nine minutes. 


Tue following heat treatment of gearing for motor 
vehicles is given in the American Machinist. The gearing 
is made of chrome-nickel steel containing not more than 
0.25 per cent. of carbon. They are carbonised and allowed 
to cool, then reheated to 1600 deg. Fah. and quenched in oil, 
which refines the core, reheated again to 1400 deg. Fah., 
and quenched in oil to harden and refine the case. Some- 
times the hardness is let down in an oil bath after this by 
heating in the bath to from 300 to 400 deg. Fah., to 
toughen the case. The wood-charcoal-barium-carbonate 
mixture is the best to use for nickel and chrome-nickel 
steel carbonising. A mixture of 60 parts of wood charcoal 
and 40 parts of barium carbonate is the best for this 
purpose. - The material should be pulverised into grains 


“the size of a pea. 


» A VIvip idea of the amount of damage caused in modern 
warfare is obtainable from the report on the destruction 
of buildings in 754 communes in France, by M. Malvy, 
French Ministre de l’Interieur, an abstract of which is 
published in the Architect. This report does not include 
2554 communes still occupied by the enemy. The depart- 
ments comprised in the report are the Nord, Pas-de-Calais, 
Somme, Oise, Seine-et-Marne, Aisne, Marne, Aube, Meuse, 
The number of com- 
munes which have suffered by the war as regards the 
destruction of buildings is in the above departments 754, 
divided up as follows: Nord, 23; Pas-de-Calais, 71; 
Somme, 34; Oise, 59; Seine-et-Marne, 35; Aisne, 51; 
Marne, 258; Aube, 2; Meuse, 59; Meurthe-et-Moselle, 
109 ; Vosges, 53. As regards the 754 communes in which 
the buildings have been totally or partially destroyed, the 
number of buildings which have suffered by the war is 
42,263, of which 16,669 are completely destroyed, and 
25,594 partially only. Among the departments which 
have most suffered may be mentioned the Marne, with a 


‘total of 15,106 houses destroyed, of which number 3500 


completely ; the Pas-de-Calais, with a total of 13,450 
houses destroyed, of which 6660 entirely ; the Meurthe-et- 
Moselle, with 4930 houses destroyed, of which 1690 
antirely. 





MISCELLANEA. 





In America there are not wanting critics of the Navy 
Department’s action in ordering battle cruisers with 16in. 
guns. They say that the verdict of the Jutland Bank 
battle is against this type of vessel. 

A CAMPAIGN against the cutting of retail selling prices 
in the United States has culminated in the introduction 
in Congress of a Bill to legalise the fixing of a minimum 
selling priée for branded articles of merchandise. by the 
manufacturers. 


Ar the recent. meeting of the Grimsby Corporation 
Destructor Committee the engineer reported that there 
was a large accumulation of old tins at the works which 
could not be disposed of. Before the war a German firm 
bought all the Committee could supply. 

ALTHOUGH concrete roads in America are a great and 
ever increasing success, yet if an engineer or road surveyor 
in England to-day talks of or recommends them he is, 
according to Mr. W. Matthews-Jones, in Concrete, looked 
upon as a crank or a fool by a great many, if not the 
majority, of his professional brethren. 


Wirs regard to a paragraph on the dearth of light rails 
and mining trucks in South Africa, which appeared in 
this column on September 8th, and which was derived 
from a source which we believed to be trustworthy, a 
correspondent who has a large South African connection, 
informs us that practically all mines in that country are 
carrying stocks of rails and mining trucks from 25 per cent. 
to 40 per cent. above normal. 


In order to develop the tastes of civilians for a naval 
career, the United States Government has recently taken 
some 2000 men for a month’s cruise on battleships. They 
will have target: practice with small-arms, boat drill, and 
will be instructed in the usual ship routine. Later the 
training fleet will steam to Lynnhaven Bay and give the 
students an opportunity to handle the 1-pounders mounted 
in ships’ boats. Among the civilian crews are college 
professors, undergraduates, high-salaried engineers, clerks 
and rich men and poor men. 

OvrR note of August 18th (page 153) as to the removal 
of the scaffolding used for the cleaning and painting of the 
great hall at Euston Station, has ‘apparently awakened 
interest in that fine work of P. C. Hardwick, R-A., as 
several London and provincial papers have since referred 
to it. Our contemporary, Railway News, in its issue of 
the 9th instant, has an interesting fully illustrated article 
descriptive of the eight bas-reliefs sculptured by Jchn 
Thomas, and devoted to Northampton, Lancashire, Bir- 
mingham, London, Chester,..Carlisle, Manchester, and 
Liverpool. : a 

SPEAKING at the annual meeting of John Hetherington 
and Sons, Limited, Manchester, a few days ago, Mr. W. H. 
Whitby, the chairman, said it might be news to the 
proprietors to know that some of the contracts they had 
missed because of the difficulty of delivery had been 
placed with German firms. In sueh countries as Sweden 
and Switzerland, the chairman said, the Germans were 
delivering machinery which had hitherto come from 
England. With regard to Scandinavia, for the first time 
in the history of that country, Germanswere sending cotton- 
spinning machinery there. He said the firm had lost 
orders in Switzerland from the same cause. 


BETWEEN 1,000,000 and 1,500,000 wage earners of the 
30,000,000 engaged in gainful occupations in the United 
States work eight hours a day, according to John B. 
Andrews, secretary of thé American Association for 
Labour Legislation, New York City. He says that 
about 10 per cent. of the wage earners are organised, and 
of these about 2,500,000 are identified with the American 
Federation of Labour. His estimates are based upon 
information from various sources. None of these, says 
the Iron Age, placed the number of persons working eight 
hours a day at more than half of the total membership of 
the labour organisations, and most of them considered it 
less. than half. 

Ir is not believed that plans for the new battle cruisers, 
provided for in the United States Naval Appropriation Bill, 
will be completed much before October. The production 
of a 35-knot ship is one of the most difficult tasks that has 
been set before the steam engineers of the navy, and one that 
will require considerable time to work out in connection 
with the other bureaus. The Army and Navy Journal 
says it would be next to impossible to build a 35-knot coal 
burner. Such a ship would consume from 150 to 200 tons 
per hour to make the required speed. It is doubted 
whether this amount of coal could be handled on board 
such a warship. With the ship’s entire company working 
not more than 150 to 200 tons of coal can be taken on 
board in an hour. With liquid fuel the problem is simplified. 
Even with oil fuel it is doubtful whether 35 knots can be 
obtained in much less than a 900ft. ship. 

In order to be prepared for unfair German competition 
after the war, a bill has recently been introduced in the 
United States House of Representatives, which provides 
‘“‘that- it shall be unlawful for any person importing or 
assisting in importing any articles from any foreign 
country into the United States to commonly and 
systematically sell or cause to be sold such articles within 
the United States at a price substantially less than the 
actual market value or wholesale price of such articles, 
at the time of exportation to the United States, in the 
principal markets of the country of their production or of 
other foreign countries to which they are commonly 
exported, after adding to such market value or wholesale 
price freight, duty and other charges and expenses 
necessarily incident to the importation and sale thereof 
in the United States: Provided, that such act or acts be 
done with the intent of destroying or injuring an industry 
in the United States or preventing the establishment of 
any industry in the United States or of restraining or 
monopolising any part of trade and commerce in such 
articles in the United States. Any ‘person who violates 
or combines or conspires with any other person to violate 
this.section is guilty of a misdemeanour, and on conviction 
thereof shall be punished by a fine not exceeding £1000, 
or imprisonment not exceeding one year, or both, in the 
discretion of the court,’’ This appears to be very effective 
** preparedness.” 
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INQUIRIES. 


BARREL STRAINING MACHINES. 

Dear Siz,— Can any of your readers inform us whether barrel straining 
machines, as in the manufacture of barrels and casks, are now being 
made in this country, and, if so, by whom ? 

September 13th. 
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American Shipbuilding. 


THERE were two factors of great importance to 
2 in America which came into operation in 
1915, and have effected a momentous change in the 
position of shipyards there. The first was the opera- 
tion of the Ship Registry Act of 1914, by which 106 
foreign built vessels were transferred to.the American 
flag—this addition of 376,135 tons caused an intense 
depression in business ; the second was the tremendous 
demand for ocean-going shipping which developed 
towards the end of the year, and this had the opposite 
effect, stimulating business to an unexampled degree, 
and producing what may reasonably be called a boom 
in American shipbuilding. For the first time in its 
history the range of prices for shipbuilding materials 
was lower in the United States than in Great Britain, 
and for the first time orders. for merchant tonnage 
were received from Norway, Sweden, and other 
n utral countries. Shipyards became congested with 
repair work, largely because such work, which would 
normally have gone to British shipyards, was placed 
in America, the acceptance of it being an impossibility 
in Britain. It was even difficult to get necessary 
repairs carried out in America, and many shippers 

omplained that their cargoes were being damaged 
by leaky steamers, especially by those of the ocean 
tramp class. As pressure relaxed, American yards 
were able to accept many lucrative orders, and at the 
present time most of them have contracts for some 
years ahead. Whether this state of matters will be 
continued after the war it. is impossible to say, but 
there can be no doubt that shipbuilders of all neutral 
countries have an opportunity afforded them—by 
the engagement of Britain and Germany in a destruc- 
tive war—such as no one could possibly have anti- 
cipated. 

It is interesting to examine the history and present, 
condition of American shipbuilding, and to note the 
factors which have had a bearing upon its develop- 
ment. In the early days of the Union, until the 
middle of the eighteenth century, America had no 
shipping, except a few privateers, but under Washing- 
ton wise laws were passed, which fostered a budding 
shipbuilding trade; American forests supplied any 
quantity of the best timber required for ships, naval 
architects appeared with the necessity for them, and 
soon the American merchant marine had grown to 
such proportions that American shipbuilders were not 
only able to supply the ships required by their own 
country, but were entering into the ‘competition for 
building ships owned by other nations. Britain at 
this time was in danger of being outstripped at her 
own special business, largely because of the abundant 
supply of American timber, but, fortunately or 
unfortunately, as viewed from one side or the other, 
the march of events saw the introduction first of iron 
and then of steel in shipbuilding ; from that time 
onward Britain’s supremacy was never again in 
question. America was still able to supply ships for 
her own requirements, however, and carried at least 
90 per cent. of her exports to all parts of the world up 
to the middle of the nineteenth century. Then came 
the American Civil War, many ships were transferred 
to other flags, many others were destroyed, and at 
the end of the conflict American shipping as a force 
to be considered was practically non-existent. The 
start she had so brilliantly made was apparently lost 
for ever. Before the Civil War, America had in the 
foreign trade 24 million tons of shipping ; in 1898 she 
had only 1? millions, and in 1912 rather less than one 
million, while all the efforts made by those who see a 
decided weakness in this state of things have been 
nullified by opposition from the people of the middle 
west and other parts of the great Continent remote 





from the coast-line, who apparently do not think it to 
be to their interest to expend money upon the encour- 
agement of shipbuilding. The necessity for an ample 
supply of American merchant ships in peace time may 
be debatable, but it has been sufficiently demonstrated 
in the present war that when there comes a demand 
for transport of large numbers of troops to foreign 
soil, the lack of such ships is fatal ; America herself 
experienced a little of this in the Spanish- -American 
war, when she found it to be exceedingly difficult to 
convey 23,000 men to Cuba. This was done by means 
of forty-seven small steamers, but the men suffered 
much from overcrowding, and the appliances of these 
ships proved inadequate for the efficient landing of 
the army. After the Civil War, America set herself 
to develop her internal economy by establishment of 
huge railways and industrial businesses, with colla- 
teral farming development and expansion, but ship- 
ping was neglected. In 1873 a fresh attempt was 
made to re-establish the flag in the Atlantic trade 
by the formation of the American Line of steamers, 
soon after amalgamated with the Red Star Line ; 

this fleet finally consisted of about thirty ships, of which 
only six bore the American flag, the remainder flying 
British or Belgian colours. The combination continued 
until the formation of a much greater amalgamation 
by J. Pierpoint Morgan, which brought 112 ships of 
many flags into the International Mercantile Marine, 
but even then only six flew the American flag, two 
of the six being British built It will be seen, then, 
how great an effect the Civil War had upon the 
existence and future of American shipping ; it re- 
mains to be discovered what will be the effect upon 
British and German maritime trade of the present 
conflict. The water-borne commerce of the world is, 
or was, before the war, roughly valued at 18 thousand 
million pounds—-an immense sum which will in all 
probability go on increasing; the proportion of it 
comprised under imports and exports of the United 
States is about 937 million pounds, and of this the 
amount carried in American bottoms is only 9 per 
cent ; it was even lower than this in 1914, when the 
value of American exports so carried was only 7} per 
cent. of the total, and that of imports about 10 
per cent. 

It is clear, then, that there are possibilities for the 
future of American shipbuilding in her own require- 
ments alone, to say nothing of the new construction 
which will be required by other nations. The ques- 
tion becomes one of price in normal conditions. 
Hitherto American shipbuilders have not been able 
to compete with European yards for cost of produc- 
tion, and the unwonted activity now being experienced 
is, of course, phenomenal. All the energies of British 
shipbuilders have been concentrated on the output of 
war vessels, or vessels of the merchant marine which 
have been commandeered for Government purposes, 
and many hundreds of ships have been diverted from 
their usual occupations. It is important to remember 
also that shipowners of neutral countries have 
amassed much wealth in the carrying of goods at 
phenomenal rates, and are anxious to use their new 
capital in building new ships for the trades they have 
recently entered. Captain Randle, of the New York 
Shipbuilding Company, read a paper last April in 
which he warmly advocated the view that a portion 
of America’s wealth should be applied to the 
building of a navy, and to the advancement of 
the interests of a great. mercantile fleet, because 
one cannot do without the other. The new naval 
programme secures the former, but it remains 
to be seen whether America will do the other; 
there are precedents in plenty for such subsidising. 
France pays about 2} millions annually in subsidy to 
her merchant marine, Japan nearly 1} millions, 
Austria about } million, German a postal subvention 
of £365,000, while Britain made an arrangement 
with the Cunard Company on account of the Lusi- 
tania and Mauretania, paying about £82,000 for their 
right to use these ships in time of war. If such a 
course should be adopted it will add another compe- 
titor to the market ; but British shipyards are capable 
of an immense output, and will be able to hold their 
own. In the ten years. prior to 1892 the number of 
steamers built by Britain reached an annual average 
of 711, with an annual average tonnage of 1,309,953, 
whereas the total output of Germany, Japan, and the 
United States was only 248 ships with a tonnage of 
472,474. Germany’s output has been increasing year 
by year, and it is too early to forecast the result of 
this war upon her shipbuilding, but it is probable that 
America will be a factor in the general readjustment 
which is inevitable. 


Resistance of Submapines and Airships. 


We had occasion in a recent issue to present some 
considerations dealing with the effect of depth of 
immersion upon efficiency of propellers, and showed 
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that, from the point of view of immersion alone, no| ballast tanks, that the density of water does not 
advantage was to be gained from mere depth of sub-| change with depth, and that there is a consequent 
mergence, because water being practically incom. | balance of buoyancy against weight and hydroplane 
pressible, there is no change of density for varying | effects at all depths, with no change of resistance, 
depth, and therefore the weight of a fixed volume | although the hydrostatic pressures increase rapidly 
of the liquid remains constant, and the reaction | with increase of.depth. | 
obtamed by imparting a definite motion to such a{ Compare this now with the airship, which is similar 
fixed volume of liquid is also a constant quantity. | to the submarine in that it is totally submerged in, 
This is not absolutely true from an academic point| and supported by the buoyancy of the surrounding 
of view, as there would be an increase of density at| fluid, which in this case, however, is air. Air is a 
about one mile of depth in sea water, amounting to | gas and differs from water in being both elastic and 
rather less than one per cent., but for all practical | compressible ; if we neglect the effect of wind and 
purposes water may be considered incompressible | other disturbing influences, we may consider the 
and of constant density. It was pointed out that| atmosphere as a fluid sea of fixed depth and small 
surface friction was also independent of depth of| density. The essential difference is that air is com- 
immersion, as would be expected, and as was ex-| pressible, while water is not, and the volume of a 
per mentally corroborated by the elder Froude. given quantity of air is inversely proportional to the 
Tt will now be of some interest to consider the effect | pressure it sustains, or, stating it in a more con- 
of depth upon hull resistance; does it suffer any| venient form, the density of air is directly propor- 
material change from change of depth ! For ordinary | tional to the pressure, and hence the buoyancy 
ships floating on the surface there are no considerable | obtainable from the displacement of a fixed volume 
changes of depth, the only variations are those due | of atmospheric air is a variable depending upon the 
to alteration of draught and trim ; but for submarines | height of the superincumbent column. It is clear then 
where great changes of immersion may be expe-| that an airship of fixed volume will not move easily 
rienced, the question becomes more important.|from one depth to any other by small changes of 
Here again the principle of constant density at varying | weight as a submarine does, but that considerable 
depths is the controlling factor, and, in spiteof rapidly | adjustment of ballast. must be made in order to 
increasing hydrostatic pressure upon the hull of aj obtain equilibrium at a desired depth. The practical 
diving submarine, there is no increase of resistance. | means by which this is accomplished vary, but in all 
Beaufoy made some classical experiments with| the principle is the same. The question for us is, 
submerged planes, moving them in a line of advance | How is the resistance and speed affected by these 
normal to their surfaces, that is to say, the force | changes of depth? If we assume that the volume 
exerted to keep them in motion was pure head resis- | of the airship, so far as outward shape is concerned, 
tance; he found that for all depths which were] is unchanged by, expansion of the envelope to any 
sufficient to ensure that there was no surface dis-| serious extent by its rise to a higher altitude, then 
turbance caused by the passage of the planes, the] there is no increase of resistance due to increase of 
resistance was unchanged by variations of immer-| bulk. There being no question of surface disturb- 
sion. It follows from this that the resistance of a| ance in this case, we may take it that the resistance 
submarine, the effect of its steering rudders, diving|is made up of surface friction and eddy-making, 
rudders and hydroplanes, and also of its propellers, | the latter being more or less, as the form is more or 
is constant for all depths so long as there is no surface | less a stream-line one; both of these components 
disturbance, or friction of the fluid in the stream| vary directly with density of the air, which varies 
lines along the sea bottom. If the vessel be run at| directly with pressure and therefore with the height 
a small immersion even though completely submerged, | of the air column. It is apparent therefore that for 
and there is a wave formed at the surface above her, | long flights with airships there is a considerable gain 
there will be a certain amount of wave-making resis- | to be obtained by travelling at as great a height as 
tance; if, on the other hand, the vessel be run close | possible, so far at least as resistance of the body of 
to the bottom there may be interference with the|the ship is concerned. There is also an incidental 
stream line flow, and frictional resistance between | advantage from steadier motion of the air at greater 
the fluid and the sea floor will result; but for all} heights. What effect will this change of density 
depths between these two conditions the resistances| have upon propeller efficiency? The weight of a 
are equal for all depths of submergence. Resistance | fixed volume of air is certainly less at high altitudes, 
and propeller efficiency being both unaffected by|and the reaction from imparting to this volume a 
variations in depth, we may infer that the submerged | certain definite velocity is correspondingly less, but 
speed of a submarine is constant for all depths when | against this must be set the fact that the engines will 
there is no wave making, so long as power is constant. | drive the propellers at a greater number of revolu- 
It is often stated that the airship problem is prac- tions per minute in the lighter medium ; it may even 
tically a repetition of that of the submarine, but thereis| be the case that a greater power will be developed 
a very essential and importantdifference between them; | by the engines at the higher revolutions attained, 
the submarine floats in a fluid which is incompressible, | nd although there may possibly be a small loss of 
and the conditions of equilibrium are practically efficiency at the propellers due to higher speed of 
the same for all depths, that is to say, if a submarine | Tevolutions, a net overall gain in thrust, or propul- 
floating on the surface be loaded by admitting water Sive power available to drive the ship may result. 
ballast until she is just submerged, she will sink with | Against this gain, however, must be set some loss 
the slightest further addition of weight, and will,| of efficiency, and possibly of power, due to the 
unless stopped, descend gradually to dangerous | fact that the initial compression will be less because 
depths, at which the rapidly increasing hydrostatic | less weight of charge is containable in the cylin- 
pressure will eventually overcome the strength of|ders. Other conditions remaining the same, a 
the structure or valves, and the vessel will be flooded. | given cylinder will not give the same power at a 
It is for this reason that all modern submarines are | high altitude as at a low one. When it is con- 
now of what has been called the dynamic type, that | sidered that a greater degree of invisibility from 
is to say, they have a surplus of buoyancy when in| the enemy below, and of greater safety from 
the submerged run ing condition, and are maintained | his anti-aircraft guns is also obtained by travelling 
at the required depth by using the horizontal rudders | at great heights, there is little to wonder at in the 
and hydroplanes, which are inclined to the line of | extreme altitude adopted for making long flights, 
advance, and produce a submerging force from their | OT that airships do not descend until they have reached 
forward motion, capable of balancing the reserve | their destination, and must get within view of their 
buoyancy, the motion following a more or less sinuous | quarry to drop their bombs. The problems of the 
line vertically, the degree of waviness depending upon submarine and the airship are therefore essentially 
skilful manipulation of the diving rudders and | different ; the submarine has nothing but concealment 
hydroplanes. It would be very difficult to maintain | to gain by going to great depths ; the airship, on the 
a definite amount of submergence by other means | contrary, by going to great altitudes can attain greater 
because the vessel would be too sensitive to small | speed, a wider range of vision, greater invisibility, 
forces, such as changes of head resistance, of weight, | and a much greater degree of immunity from anti- 
or even of weight distribution. A submarine has | aircraft guns. 
been built in which propellers on vertical shafts were 
adopted for overcoming reserve buoyancy, but 
difficulty was ioveas in sishiniiatan ‘amaby aie 
depth of running even in this case, where the revo-| Our plans for capturing trade and re-establishing 
lutions of the submerging propellers were under com-| our economic position after the war will not be 
plete control.; the vertical oscillatory trouble was complete without-some practical scheme for settling, 
always apparent. That submarines have reserve | or avoiding, strikes. In the last ten years before the 
buoyancy when submerged does not mean that they | war 100,000,000 separate, individual working days 
cannot be so ballasted as to lie quiescent on a shallow | were lost by strikes and lock-outs. Besides that, 
bottom, but only that when so weighted they are} we had constant restriction of output. Employers 
not in the condition for submerged running. The | took little or no sympathetic interest in their workmen; 
essential features then of this phase of the submarine | grievances were often left unremedied until they 





between labour and capital. The conflict between 
employers and workmen resulted in considerable loss 
of trade, employment, and wages. In the future we 
shall need active co-operation between both sides, 
How is this to be brought about ? 

It can be laid down definitely that most of our 
labour troubles are due to ignorance. The employer 
is badly informed regarding the conditions under 
which the workers live, especially concerning small 
grievances that irritate the men and put them in 
a bad temper. The men lack knowledge of the 
principles of industrial finance, of the relative shares 
taken by capital and labour, and especially of the 
conditions of international competition. As a result 
of false socialistic doctrines the working classes have 
come to believe that something like two-thirds of the 
proceeds of industry are taken by the small capitalist 
class, or the “ idle rich,” and thus they smart under 
a sense of great injustice. We need to remove this 
sense of injustice by spreading knowledge of the 
facts, we need to get the employers and workmen 
to understand each other, and to settle more 
satisfactorily such strikes, or disputes, as do occur. 
We must adopt a new industrial policy. Unless 
we are careful, we shall find State arbitration 
firmly established after the war, in spite of its inherent 
defects and many proved failures. State arbitration, 
or intervention, in labour disputes had already become 
too common before the war. It is remarkable that 
the direct connection between the growth of arbitra- 
tion and the concurrent increase of strikes passed 
practically unnoticed. As a matter of fact, strikes 
increased just as the State intervened increasingly 
between capital and labour with a view to promoting 
industrial peace. For example, the passing of the 
Mines Eight Hours Act was followed by a great 
increase of discontent among the miners, while the 
more recent Minimum Wage Act led to more 
agitation and dissatisfaction among the men, to say 
nothing of the increased cost of coal production which 
has to be borne by the community. It may seem 
quite right, on the face of it, for the Government to 
step in and arbitrate between employer and workmen, 
inasmuch as the general community suffers by strikes : 
but the policy of intervention too often defeats its 
own object. In the expectation that if negotiations 
break down the State will intervene, arbitrate, and 
relieve the negotiators of responsibility, the extremists 
on both sides practically gamble on the arbitration 
award giving them more than they can hope to gain 
by voluntary bargaining. There is a disposition to 
advance unjustifiable.demands, or to refuse justifiable 
concessions. Negotiations are protracted, the State 
is eventually called in, and then one side or the other 
feels that the award is unfair and tries to “ get round ”’ 
it, with the result that there is more friction. If the 
two parties were invariably left to settle on their own 
accounts, they would feel full responsibility, and make 
more earnest efforts to arrive at fair agreements. 
Goodwill is the supreme point in the problem of 
industrial peace, but when the State steps in between 
capital.and labour goodwill is placed at a discount. 
The greatest hope of avoiding strikes‘and promoting 
co-operation between employers and workmen lies in 
the principle of voluntary conciliation, and we trust 
that our employers’ associations will make a real move 
in the direction of enlisting the support of the trade 
unions for the establishment of some mutual and 
permanent system of settling, or avoiding, disputes 
without State intervention, and for cultivating 
understanding, sympathy, and co-operation between 
capital and labour. We would like to see a general 
scheme of industrial councils, local and national, 
jointly composed of representatives of the trade 
unions on the one side and the employers’ associations 
and chambers of commerce on the other, these 
councils to meet regularly and debate trade and 
labour problems, conduct inquiries and issue reports, 
and, when necessary, settle disputes. If, by means 
of such councils, we could promote knowledge and 
mutual understanding, there would not be many 
disputes to settle. It is not sufficient that the 
representatives of capital and labour should only come 
together for the purpose of settling disputes in time 
of disturbance. It would be better to have them 
constantly working together in order to prevent 
disputes and to cultivate goodwill. 

Co-partnership, or profit-sharing, is a principle 
widely recommended as a remedy for industrial 
troubles ; but attractive as it seems, we fear it is as 
impracticable as State arbitration. A recent Board 
of Trade Report showed that out of nearly 300 
co-partnery, or profit-sharing, or bonus schemes 
started in this. country, 150 were known to have 
failed. When it is noted that most of these schemes 
have been tried in comparatively small industries, 
not at all typical of the big trades that are specially 
liable to strikes, it will be seen that the co-partnership 
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discontent, for the principle would be much more 
difficult to work in the mining, iron, steel, engineering, 
and shipbuilding industries than in such enterprises 
as soap making, gasworks, chemical trades, &c. In 
the big trades the capitalist and the workman stand 
in two such fundamentally different positions that 
we venture to say that it is not possible to establish 
any really fair and workable scheme of profit-sharing 
between them. For instance, the capitalist can 
invest in a number of separate concerns, and can 
balance the profits of some against the losses of 
others ; but the workman can only draw wages from 
one firm. Under co-partnership we should have some 
men receiving comparatively low wages because their 
firms were making no profits, while other men, doing 
the same class of work, were drawing high earnings, 
wages and bonuses together, because their companies 
were making good profits. The difference, most likely, 
would be in no way due to labour, but to contracts, 
management, or equipment. A scheme that gave 
some workers abnormal wages while others in the 
same trade received only low wages, would not lead 
to industrial peace. It is, we repeat, through 
voluntary conciliation, and not State arbitration or 
artificial co-partnership, that the labour problem can 
best be solved. If we can get the representatives of 
capital and labour to meet regularly and work together 
and get employers and workmen to understand each 
other's difficulties, we shall soon enter a new era of 
industrial peace, progress, and prosperity. 


The Quebec Bridge Accident. 


As is usual.in cases of the kind, the first reports 
of the accident at the Quebec Bridge were greatly 
exaggerated. They suggested that some sixty or 
seventy lives were lost, that the ill-fated central span 
was destroyed, and that traffic on the St. Lawrence 
was interrupted. The latest advices indicate that 
not in a single respect are these particulars correct. 
It is now officially reported that the deaths do not 
exceed ten—probably less—and that traffic is not 
affected. The St. Lawrence Bridge Company, further- 
more, states that investigation has shown that 
the fallen span is intact, and it is possible that efforts 
may be made-to raise it. Whilst we are still in the 
dark here as to the cause of the accident, we must 
depreeate the use of the word “ disaster ”’ in connec- 
tion with it. It is, as far as we can see at present, 
in no way comparable with the fall of the first bridge, 
which was indeed a disaster, for it revealed an actual 
defect in the design, and led to the rejection of the 
whole structure... There is no suggestion of anything 
of the kind in the present instance, for the accident 
appears to be on all fours with the failure of a crane 
hook or chain. The design of the bridge is not 
brought into question by the mishap, and in all 
probability the two great cantilevers are but little 
damaged. The only thing to be feared is that one 
of them may have been strained in some measure by 
the sudden relief of the load imposed by the central 
span, and the other by the imposition of the falling 
load. This remains to be seen. The amount of 
strain will depend in some measure upon the con- 
ditions, and about these little is known as yet in 
this country. It appears that the central span was 
being lifted into place in a manner described on 
other pages of this issue, and that whilst it had some 
distance yet to be raised—in this respect the first 
reports were misleading—part of the lifting tackle 
at one end gave way. The part that failed is, we are 
informed, a casting placed on top of a short steel 
girder. There were four of these castings and 
girders, and on them the span had rested during its 
erection in Victoria Cove for six weeks or so. Two 
of them can be seen in the bottom right-hand view 
given on page 236. Lifting tackle was connected 
to each end of these four short girders in the manner 
described on page 232. Careful. investigation will 
probably reveal the cause of this failure, and’ the 
tackle will be replaced by something better. The span 
has in all probability féllen more or less in position, 
and if it is found on inspection to be indeed worth 
salving, it is not impossible that the arms of the 
cantilevers may serve as cranes to raise it from the 
bottom. Deeply as the accident is to be. regretted, 
we must be careful not to exaggerate its importance, 
and not to ascribe it to faultiness of design. 








LITERATURE. 
Trade as a Science. By Ernest J. P. Benn. London : 

Jarrold and Sons. 2s. 6d. net. 
WE fear that the reader who is attracted by the title 
of this little book will suffer some disappointment on 
turning over its pages. It is now generally admitted 
that trade has a science—in other words, that it is 
subject to so-called laws, and there is a belief that 





if those laws could be expressed as concisely as, for 
example, the laws of falling bodies, the violent 
oscillations of trade could be avoided. But Mr. 
Benn does not attempt to throw any light on such 
matters, he is frankly concerned with the defects 
of British trading methods before the war, and 
with the possibility of removing them by the setting 
up of new machinery. - He believes a great improve- 
ment can be effected by organisation, and by organisa- 
tion only. It is because there has been a lack of 
cohesion between traders that they have been power- 
less to effect desirable changes. ‘‘ Nothing will 
ever be done with. British trade,’’ he writes, ‘ until 
it is properly organised. The greatest difficulty 
which the organiser has to face is the personality 
of the Britisher, but there is ample room for hoping 
that this is an obstacle which, when it is properly 
understood, will disappear.” 

Mr. Benn’s propose machinery is of a dual kind. 
It is to be composed of a Ministry of Commerce and 
Trade Associations. He sketches in clear outline the 
constitution of both bodies. The Ministry of Com- 
merce, of course, looks after the general interests 
of all trades, whilst the Trade Associations are 
concerned only with their own particular ‘industries. 
Both things are probably coming. There are already 
hints that the Ministry of Munitions, when its present 
work is done, will turn the vast experience that it has 
gained into more economically valuable channels, 
and become a Ministry of Commerce. On the other 
hand, efforts are being made in various directions 
to establish trade associations. Whether a Ministry 
of Commerce is needed cr not is a point about which 
much debate surges, and will continue to surge, 
but there ean be no question that, in spite of manifest 
dangers and objections, more co-ordination in trades 
themselves -has become essential, and the practical 
scheme which our author puts forward will be studied 
with interest. Whether or not such associations 
could do without Government help, those things 
which must be done, is a matter about which great 
difference of opinion exists. For our own part, we 
are inclined to think that Government interference 
is in the end likely to become irksome. It is difficult 
to conceive of any Government work being done 
wholly free from party politics, but if party politics 
once gain admission, the cleanness of purpose of the 
trade organisations will be destroyed, and they will 
be engaged in political wire-pulling instead of in the 
functions for which they were created. For this 
reason we are disposed to look with more sanguine 
hopes to the results which may be achieved by the 
trades of the country putting reliance in themselves 
than to anything that may be achieved by Govern- 
ment. Mr. Benn szems to recognise this point him- 
self, for in one place he writes, ‘“‘ The real powers in 
connection with trade must remain with the trades 
themselves, expressed and exercised through the 
trade association.” 

It will be observed that in the first quotation 
given above Mr. Benn speaks of the “ personality 
of the Britisher *’ as a serious obstacle to organisation. 
But can we afford to do without that personality, 
and is not our present magnificent position due to 
that personality ? It leads, no doubt, to many 
features which appear at first sight to be objection- 
able, but, on the other hand, it has advantages, the 
value of which, in the absence of a real science of 
trade, we are unable to compute. The German was 
largely without this personality; he worked in 
communities instead of in individuals. His trade 
appeared to be flourishing, but there are reasons for 
believing, as M. Millioud has shown, that it was, in 
fact, rotten, and that Germany was as near being 
bankrupt as any nation could be. We must avoid 
falling into the same mistakes, and whatever form 
our trade associations may take, they must allow 
liberty for the assertion of individuality. 

It is perhaps as well that we should remember, 
when reading this thoughtful little volume, and 
much other literature of the same kind, that a country 
does not live—we use the word in its big sense—by 
trade alone. There are a great many other things 
that are worth while, and for ourselves, we cannot 
share the author’s condemnation of the man who 
desires to make no more than a decent living out of 


his work, and looks forward to being able. to retire | 


at. an age-when he has still energy enough, and his 
mind is still. elastic enough, to give himself up to 
other, pursuits. “A nation which measures its progress 
only by its trade will never be a great nation in the 
best sense of the word. : 








BOOKS OF REFERENCE. 


Ir must have been a difficult. business preparing his 
year’s issue of the ‘‘ Navy Le gue Annual,”’ but its editor, 
Mr. Robert Yerburgh, and his assistants, Mr. Archibald 
Hurd and Mr. Gerard Fiennes, have made an exceedingly 
good job of it. It was rather late ina pearing, owing to 
unforeseen difficulties, and in a way, it is a pity that these 
difficulties did not delay it still longer, for then the results 
of the Battle of Jutland might have been embodied in it. 
Even without the details of this triumph of our Navy, 
however, the volume has much in it which is of interest. 
It is divided into three parts. ‘The first cont ins a series 
of general articles, among which may be mentioned ‘‘ The 
Tri mph cf Gun Power,” by Archibald Hurd; ‘“‘ The 
Influence of the British Navy on the Course of the War,” 
by Lord Sydenham ; ‘‘ Foreign Navies and the War,” by 





Gerard Fiennes; ‘ The French Navy in the War, 1914-15,” 

repared by direction of the French Naval War S‘aff ; 
‘The Russians in the War,” by an officer of the Imperial 
Russian Navy; ‘The Italian Navy and its Attitude 
towards the War,” by Rear-Admiral R. Mazzinghi; ‘A 
Brief Outline of the Imperial Japanese Naval Operations 
in the War,” by an Officer of the Japanese cag? “ The 
Collapse of German Naval Speculation,”’ by Heetor C. 
Bywater; and ‘‘Sea-marches of Empire,” which is 
anonymous, being simply signed X. It is rather a pity 
that the author should thus have hidden his li_ht under a 
bushel, for the article is a powerful piece cf writing, par- 
ticularly in its scathing criticism of German “ Fright ul- 
ness’’! Part II. contains reprints of various documents 
relating to the Royal Navy, while in Part 111. are given 
tables showing the 1 sse in warships of Allied and enemy 
navies and various other tables. There are numerous 
excellent half-tone engravings, showing British and other 
warships. The ‘‘ Annual” is published by John Murray, 
and the price is 5s. net. : 





Tue ‘Mercantile Year Book and Directory of Ex- 
porters’ appears this year in its thirticth issue. It has, 
in spite of great difficulties, been carefully revised and 
brought up to date. Numerous names have been added 
to the list of overseas buyers in Part II.,; which, it may be 
remarked, provides the names of a large number of im- 

rters in more than 1100 business centres throughout the 
world. What is claimed to be the utst: nding feature in 
this year’s issue is the inclusion of the Black List of enemy 
firms abroad, and the list of traders in Chiha and Siam 
with whom trade is permissible. We notice also the names 
and addresses of Belgian firms temporarily established in 
this country, and lists of Italian and Swiss exporters. The 
Year Book is edited by Mr. Walter Lindley Jones, the 
editor of the ‘‘ Mercantile Guardian,”’ and is published by 
Lindley Jones and Brothers, 16, St. Helen’s-place, Bishops- 
gate, London, E.C., at 10s. : 





THE present issue of the ‘‘ Universa] Directory of Rail 
way Officials,” is the twenty-second annual edition of this 
useful book of reference. It is obtainable -from the 
Directory Publishing Company, Limited, of 15, — arring- 
don-avenue, London, E.C., at the price of ten*ghillings. 
Naturally enough the present volume does not’ contain 
sections relating to Austria, Belgium, Bulgaria, Germany, 
Hungary, Serbia, or Turkey, and the sections relating to 
railways in certain parts of France and Russia have-not 
been corrected, but otherwise the book appears very, much 
in its usual form. It has Leen carefully revised and 
brought up to date, and several additions have been made. 
Practically all the tramways in the United Kingdom, which 
are worked by power, are now included. : : 








‘RADIO-TELEGRAPHIC INVESTIGATIONS. 





TuE observational work done for the British Association 
Committee on Radio-Telegraphy during the past year has, 
it is reported, been carried out at about 24 .stations 
distributed in Australia, the United States of America, 
Canada, New Zealand, Ceylon, Trinidad, Dutch East 
Indies, Fiji, and the Gold Coast. . 

Of the four kinds of forms issued by the committee for 
the collection of statistics, the first, relating to the number 
and strength of the strays at 1] a.m: and 11] p.m. Greenwich 
mean time, has been in most regular use and the-stock is 
almost exhausted. No further edition of this form will 
be issued during the war, and thus the collection of 
statistics will come gradually to an end. The difficulty 
of obtaining clerical assistance for the work of reducing 
the forms has greatly impeded progress; but a certain 
amount of work has been accomplished and has yielded 
results of interest. So soon as the several sections of the 
work are rounded off the results will be published. 

The reduction of Form I. is proceeding by the collation 
of records and reports of excessive atmospheric disturbance 
since August, 1914, in North America and Australia, and 
by their examination in conjunction with meteorological 
data from the co responding daily weather charts. 

The reduction of Form II. is proceeding by the correla- 
tion of instances of exceptionally good or bad transmissicn 
with meteorological data, and by analysis of statistics 
from Cocos, Fiji, Lagos, Malta, and Sierra Leone. 

Several important exceptional phenomena have been 
reported which will, after discussion, be published, These 
include reports of :—Aurora, Strays and Signals in Alaska 
and Hudson Bay; Severe atmospheric disturbances in 
Malta ; Simultaneous Strays on both sides of the Atlantic ; 
and Effect of Tropical Storm in the Gulf of Mexico, Sep- 
tember 30th, 1915. 








THE SINKING OF THE LEONARDO DA VINCI. 





A FEw days ago. an official report of the sinking of the 
Italian Dreadnought Leonardo da Vinci, on August 2nd, 
was published. This vessel, which was ecmpleted in 


‘1913, was almost the latest type of Italian battleship. 


She was over 575ft. long, and carried thirteen twelve-inch 
guns, nine in three triple gun turrets, and four in two 
double gun superposed turrets. Her two sisters are the 
Conte di Cavour and the Giulio Cesare. At the time of 
the disaster she was moored in a position where she was 
sheltered from any possibility of attack. A fire broke 
out near the aft magazine, and in spite of the prempt 
flooding of the compartment en explosion took place, and 
the vessel settled to the bottcm in about 38ft. of water. 
A large portion of the crew was saved, but. twenty-one 
officers and 227 men lost their lives. Two committees 
have been appointed to deal with the matter. One under 
the chairmanship of Admiral Carrevaro will endeavour 
to find out the cause of the explosion, which there is a 
tendency to regard as due to enemy machinaticns, whilst 
the other, on which many eminent engineers will serve, 
will consider means for refloating the vessel, and making 
her fit again for service. The fact that she is in shallow 
water, and in a sheltered position, makes it not improbable 
that her salvage will be effected. 
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LIMIT GAUGES.* 
By Dr, R. T. GLAZEBROOK, F.R.S. 


225.) 


(Concluded from page 
Il, SCREW GAUGES. 

Tue problem of the standardisation of screw limit gauges is a 
very difficult one ; a screw surface is a complex form, and to 
satisfy oneself that in all its dimensions it lies within certain 
limits involves much careful work. The question is fully dis- 
cussed in the E.S.C. Report No. 38, February, 1913, on British 
Standard Systems for Limit Gauges for Screw Threads, and the 
following definitions are taken from the report :— 

Effective diameter.—The effective diameter of a screw having a 
single thread is the length of a line drawn through the axis and 
at right angles to it, measured between the points where the line 








cuts the slopes of the thread—Fig. 3a. 
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Core diameter.—The core diameter is twice the minimum radius 
of a screw, measured at right angles to the axis—Fig. 6a. 

Full diameter.—The full diameter is twice the maximum radius | 
of a screw, measured at right angles to the axis—Fig. 6a. | 

Crest.—The crest is the prominent part of the thread, whether | 
of the male screw or of the female screw—Fig. 6b. 

Root.—The root is the bottom of the groove of the thread, 
whether of the male screw or of the female screw—Fig. 6b. 

Slope of thread.—The slope of thread is the straight part of the 
thread which connects the crests and roots—Fig. 60. 

Angle of thread.—The angle of thread is the angle between the 
slopes, measured in the axial plane—Fig. 6b. 

Note.—From Fig. 6a it will be seen that the “ core diameter ” 
of the male thread is measured between the roots of the threads ; 
it should be borne in mind, however, that the “‘ core diameter ” 


‘ 


| reductions in the full and core diameters are also required, but 
| in consequence of the curves at crest and root these are small, 
and need only rarely be taken into consideration. Reducing the 
effective diameter of a plug, or increasing that of a ring screw, 
has the effect of reducing the thickness of the corresponding 
thread at that point ; the thread is made thin. Thus, in order to 
compensate pitch errors, makers have a tendency to make their 


serews thin; they claim an allowance on effective diameter | 
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| which makes up for the error tolerated on pitch. The Engi- 
| neering Standards Committee, in their Report No. 38, stated 
that they have had two separate matters to decide upon :— 
““(1) To lay down tolerances on full, core, and effective 
diameters to cover the wear of tools and unavoidable imperfec- 
| tion of workmanship, and to prescribe minimum allowances in 
| order that bolts and nuts may be assembled freely. 
| (2) To decide what errors in pitch could be permitted in 
| ordinary practice, having regard to the allowances, in effective 
| diameter which they entail.” 
And as a result they recommend a series of tolerances for the two 


| threads considered—British Standard Whitworth, and British 











Fig. 7 


of the female thread, being approximately the same dimension, is 
measured between the crests of the thread. 

Pitch—tThe pitch is the distance in inches measured along a 
line parallel to the axis of the screw between the point where it 
cuts any thread of the screw and the point at which it next meets 


the corresponding part of the same thread—Fig. 66. The recip- | 


rocal of the pitch measures the number of turns per inch or 
millimetre, as the case may be. 

In the Whitworth thread standardised by the committee 
there are seven elements, and error in any one of these may be 
sufficient to cause a gauge to reject work which ought to pass, or 
vice verséd. These elements are as defined already :—Full (or 
major) diameter ; core (or minor) diameter ; effective (or pitch) 
diameter ; pitch ; angle ; form at crest ; form at root. Of these 
the most important and the most difficult to control are the 
Pitch and the effective diameter. In the Whitworth thread the 
attempt is made to obtain contact over the whole surface of the 
screw ; while possibly for some purposes this is desirable, it adds 
greatly to the difficulties of both construction and gauging, and 
there is much to be said for a system which allows definice clear- 
ances at crest and root. Four of the above seven elements—the 
two first and the two last—then become unimportant, and we 
are left to concentrate on the effective diameter, the pitch, and 
the angle of the thread. If the screw bears along its slopes it is 
doing its work satisfactorily, and in most cases the fact that 
there is clearance at crest and root is immaterial. Before pro- 
ceeding further it is important to notice that errors in pitch and 
effective diameter are closely connected—see Fig 7. 

Suppose the full and dotted outline to represent a ring and a 


Figs. 9, 10, and 11 


Standard Fine—given by the following formule taken from 
| Report No. 38 of February, 1913. 


B.S.W. Threads. 

















1 2 3 4 
Bolt. Tol Bolt. Tol All Nut. Tolerance 
on full on core (on the nut). on full and 
diameter. diameter. . core diameters. 
in. in. 2 in. in. 
— 0.0085 v D —-0.0045 1D | +0.01 yD + 0.0085 + D 
(above allowance) 
B.S.F. Threads. 
Tol | : N Tol 
Belt. Tolerance Bolt. Tolerance | s Nut. Tolerance 
on ful on core Bang gonl on full and 
diameter. diameter. } é core diameters. 
in a in. in. in. 
— 0.0025 v D - 0.0035 + D + 0.001 v D + 0.0025 v D 


| (above allowance) 





D = nominal diameter of thread in inches 

The positive and negative signs refer to the nominal dimensions of 
the bolt. 

The report also gives formulz for the tolerances on pitch,-and 
the allowances on effective diameter required to compensate 
them, and tables setting out the tolerances on the various 


| 
| We shall see shortly what is meant by the “ Taylor ”* type of 
For bolts the three ‘‘ go ’’ gauges recommended may be, 


| 
| gauge. rf 
and usually are, re by a single “ go “ ring gauge, a ring 
screw of correct form and dimensions. Such a gauge is difficu|; 
| to construct and verify with accuracy ; hence » Taylor suy. 


gested for pitch and effective diameter a three-point gauve 
shown in Fig. 8. 

The three conical points, accurately ground to an angle of 
55 deg., and truncated so as to clear the root of the thread, ary 
distributed as follows :—({¢.) Two are fixed on the lower jaw .f 
| the gauge, so that the distance between them is an exact num). 
| of threads, representing twice the length of screw contained in 
| standard nut of corresponding diameter. (i#,) The third is fixe: 

on the a jaw midway between the two points on the lower 
| jaw, and the three points are set to a standard male gauge having 
| correct pitch, and the maximum effective diameter allowed, 
| Opposite the single point is fixed the flat face a, which is 
| oases so that the small cylinder c—of such a diameter that 
it will touch the thread about half way down its depth—wil| 
just enter the thread of a bolt made to the minimum effective 
diameter allowed. 
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Fig. 13 


Then, in testing, if the bolt enters the gauge and the 

| “not go” cylinder refuses to enter the thread, the bolt is with- 
in the limits for pitch and effective diameter laid down in the 
tables, while any error in pitch which may be present will be duly 
compensated by a reduction in the effective diameter. With 
this gauge a “ go” and “ not go” ring gauge is used for the full 
diameter, and a “ go”’ and “not go” snap gauge for the core 
diameter. With a complete ring gauge for the “go” gauge 
““not go ” gauges are required if the checking is to be complete 
for the full, core, and effective diameters. In practice it is 
generally considered sufficient to use a “ go”’ ring and a “ not 
go ”’ full diameter gauge, though this opens the door to the em- 
ployment of thin threads. It should remarked here that a 
‘not go” screw ring is a useless and misleading gauge ; it is 
difficult and costly to construct ; it may tell you no doubt that 
the screw is wrong and ought to be rejected, but it affords no 

| information as to what element in its form causes the rejection. 

Up to the present no firm has undertaken the manufacture of 
the three-point pitch and effective diameter gauges, and they 
have not come into general use ; they suffer also from the dis- 
advantage that the wear is taken on the points, and even if these 
are properly hardened the life cannot be long. It is easier to 
































plug serew of similar form, but of slightly different pitch. Let 
the maximum relative displacement of any two threads engaged 
be 2a. Then the extreme threads will be displaced axially by 

+ a@and -- arespectively. A glance at the diagram shows that 
in this case the parts will not go together unless the axial dis. 
placement is accompanied by a radial displacement which, 
allowing for the angle of the thread, is about equal to 2a. This 
is doubled on the diameter, so that as a rough rule it may be 
taken that any error in pitch has to be compensated by an error 
of twice the amount in effective diameter. Thus we can com- 
p2nsate for an error p in pitch on a thread of which ¢ inches are 
engaged by allowing a uction of effective diameter of 2 pt in 
the plug, or an increase of the same amount in the ring. Some 





Figs. 12 and 12a—N.P.L. CORE DIAMETER MACHINE 


elements. Turning now to the question of providing limit gauges 
for such threads, we are met with many difficulties. The com- 
mittee, after a discussion of these, summarised their recommen- 
dations thus :— 
For Bolts. 

1. “Go” and ‘“ Not go” 
gauge of the “ Taylor” type | 
for pitch and effective dia- 


For Nuts. 
1. Lid Go ” 
correct in all particulars, and 


meters allowable, 








* British Association, Newcastle Meeting, September, 1916. 


diameter. gauge for core diameter. 


standard bolt, | 


made to the minimum dia- | 


meter. 

2. “Go” and “Not go” 2. “ Not go”’ single thread 
double gap gauge for full gauge forfulldiameter. . 
diameter. 3. “ Not go” single thread | 

3. “Go” and “Not go” gauge for effective diameter. 
double gap gauge for core 4. ““Not go” cylindrical | 


gauge a hole, for in this ‘case the gauges are plug. A complete 
plug gauge is required as a ‘“‘ go ’’ gauge, and, to be strict, three 
“not go” gauges for the core, full, and effective diameters. 
For the core the “‘ not go ”’ gauge is a simple plain plug of appro- 
priate size. For the full and effective diameters we use two 
screw gauges, each having a single turn of the thread ; the first 
has a very thin deep thread, cut away on the slopes and at the 
toot, so as to bear only on its crest, while the second is cut away 
| at the crest and root, and bears on the slopes ; the diameters are 
| in each case of appropriate size, and the screw is rejected if either 

gauge enters appreciably. If a ‘‘ not go’ core diameter gauge 





* The Committee and the engineer industry owe much to Mr. 
w. — of Messrs. Taylor, Taylor and Hobson, for his work in this 
' connection. 
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only is used, holes with thin threads, in which the effective 
diameter and probably the full diameters are too large, will be 
acce * 

We pass next to the tolerances on the gauges and the means 
of detecting these ; the last is closely connected with the methods 
of production, and has recently been discussed in a memorandum 
“* Notes on Screw Gauges,”’f issued in February, 1916, from the 
National Physical Laboratory. In the case of a plug gauge if a 
satisfactory ring check is available, the first step will normally 





be to try it with this. If it fails to enter it is usually rejected, 
but further examination is made to see to what particular the 
failure is due. If it enters examination is still necessary to | 
determine whether it is up to size in all its elements ; it may 
have an excessive pitch error which is compensated for by a | 
large reduction in its effective diameter, and in this case it is 
useless as a gauge. Thus, in nearly all cases measurement is 
required. For the full diameter a micrometer, or some simple | 





micrometer A. The difference in readings of A then gives 
directly the error in the full diameter of the screw. The dia- 
meters of most of the screw gauges tested at the Laboratory are 
thus measured. 

Turning now to the measurement of pitch, we notice first that 
pitch error may be of two kinds—{a) a progressive error, in- 
creasing regularly as we go along the screw, and (b) superposed 
in many cases on this @ periodic error depending frequently 
on some want of adjustment in the leading screw of the lathe on 
which the thread was cut. Examples of these errors will be 
given later. In measuring the pitch of a screw it is mounted on 
centres on a stiff bed, which carries a saddle parallel to the line 
of centres. This saddle is moved by a screw which has been 
carefully calibrated, and the motion is read on a large micro- 
meter head. In its simplest form the saddle carries a pointer 
accurately ground to an angle of 55 deg., with its axis at right 
angles to that of the screw. 


The pointer can slide in the’ 


| serew to be examined, and for focussing, are required, and care 

must be taken that the light which enters the microscope may 
| come along the rake of the thread. The axis of the microscope 
| is set at right angles to that of the screw. Fig. 15 shows a simple 
| apparatus devised at the Laboratory for this measurement. ‘To 
| make a measurement of the angle, the microscope is first focussed 
on one of the centres which carry the screw ; it is then moved 
| aside, and the screw is put in position and traversed by means of 
| the adjustments until in the field of view. This method of 

focussing ensures that an axial section of the screw is under 

examination. The microscope is then rotated about its axis 
| until the cross wire is along the flank of one of the threads and a 
reading is taken ; the tube is turned and the screw traversed until 
| the cross wire lies along the opposite flank, and a reading is 

again taken ; the difference between these gives the angle of the 
| screw. By setting the cross wire to run along the crests of the 
thread, and taking a reading, the squareness{of the threads to the 























Fig. 14—PITCH MEASURING 


form of measuring machine, is all that is needed. The principle | 
involved in the measurement of the effective and core diameters 
is shown in Figs. 9, 10, 11. 

For the effective diameter three small circular cylinders— 
three carefully selected needles of known diameter—are inserted, 
as shown, in the thread, and a micrometer reading is taken over 
these ; the mean diameter of the needles is determined by mea- 
suring them when suspended against a cylinder of known dimen- | 
sions, and from these two readii the effective diameter can be 
calculated. Instead of a plain cylinder we may employ a 
cylinder having a circular V groove with an angle of 55 deg. cut | 
init toasuitabledepth. This is tested by means of two accurate 
cylinders, and its effective diameter is found as though it were | 
part of a screw thread ; the method of using it as a reference bar | 
is obvious. For the core diameter the circular needles are | 
replaced by three bars of triangular’ section, the angle at the 
apex being considerably less than that of the screw ; measure- | 
ments are taken with the micrometer (1) with the bars against a | 


MACHINE 


direction of its own length of ‘the saddle. The pointer is set 


by the micrometer with its two edges in contact with the sides | 


of a thread, and a reading taken. It is then withdrawn, the 
micrometer is turned until the pointer is opposite the next 
thread, when it is again adjusted, and soon. A series of readings 
taken thus give the distances between the consecutive roots of the 


thread, i.e., the pitch, and from these the pitch error is calcu- | 
The method is clearly slow and not very accurate ; it is | 


lated. 
difficult to set the pointer. 
is as follows :— 

The screw is mounted as before, but the feeler carried by the 
saddle takes the form of a small spherical ball at the end of a 
bent lever. The ball is held pressed into the threads of the 
screw by a light spring, and as the saddle is traversed along the 
ball moves to and fro, always remaining in contact with the 
screw. The ball is too large in diameter to reach the bottom of 
the thread. In its motion it slides down one flank of the thread 
until it is arrested by contact with the opposite flank, when it 


The method in use at the Laboratory 
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Fig. 15—MICROSCOPE FOR sTUDYING 


cylinder of known diameter, (2) with the bars in the thread, and 
the core diameter is thus found. To carry out these measurements 
rapidly at the Laboratory an instrument is employed, as shown 
in Figs. 12 and 12a. The screw to be measured is held between 
suitable centres. A light carriage supporting two micrometers 
can move on balls either llel to or at right angles to the axis 
of the screw ; the axis of the micrometer are in the same plane 
as and at right angles to that of the screw. To measure the full 
diameter a standard screw is placed between the centre, and one 
micrometer A is set to some convenient mark ; the other B is 
then adjusted until the standard screw is just held between the 
mi ters ; the p quired for this should be very light, 
as the screw is easily deformed. Micrometer A is then with- 
drawn, the standard screw removed, and the screw to be ex- 
amined put in place. The screw is then measured, using 











+ To be obtained from Mr.W. F. Parrott, The Causeway, Teddington, 
T through the Engineering Standards Committee. 
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Swain Sc. 


ANGLE AND FORM OF THREAD 


immediately begins to move up this flank ; this change of motion 


is very sharply defined. By noting on the micrometer screw the 

positions of the slider at which these changes of motion take | 
place we clearly have a means of measuring the pitch of the | 
screw. ‘To effect this a mirror is attached to the arm carrying 
the small sphere, and rotates backward and forwards asthe arm 
moves. A spot of light reflected from the mirror on to a scale 
moves in one direction, then stops and moves back ; after a time 
jts motion is again reversed,.and so on. The sharp reversals 
caused by the point of contact of the sphere passing from — 








Fig. 16—€.S.I. CO.’"8 INSTRUMENT FOR MEASURING DIAMETER AND PITCH 


axis can be verified, while the general shape of the thread is 

obvious to the eye. By attaching the part carrying the screw 

to two slides at right angles, one parallel to and the other at 

right angles to the axis of the serew, fitted with accurate micro- 

| meters, measurements of the diameters and pitch of a small 
screw may be made. Fig. 16 shows such an instrument. 

In many cases, however, ohservations on angle and form can 

be made most readily by a projection apparatus. The screw is 

| suitably mounted and illumin ed‘by the aid of a small arc lamp 

| and condenser. Carefully arranged lenses throw a magnified 





| 
| 








| Figs. 17 and 17a 


image on a screen, and observations are made on this image. 
The lenses may be chosen to produce uniform magnification 
over the field, and there must be absence of distortion, At the 
Laboratory lenses to secure this have been obtained, and the 
method has proved rapid and of great value. A magnification 
of 50 has been selected ; the screw carries an accurate drawing 
of a section of the screw fifty times actual size. It is easy to 
compare the image formed with this correct profile. The screen 
carries adjustments which serve to bring the image and the 
drawing readily into coincidence. Another method of compari- 
son is to project simultaneously the i of an accurate screw 
placed alongside the one under examination ; the differences are 





| 

















Fig. 18 


readily apparent. Fig. 17 gives some drawings of screw gauge 

threads sent for examination taken in this manner. ) 
The checking of screwed ring gauges is more difficult. Direct 

meas t is only possible if they are of considerable diameter. 





flank of the screw to the opposite flank are clearly defined, 

by their means an accurate measure of the pitch is obtained. 
Fig. 13 gives some curves actually obtained at the Laboratory in 
this way, while the instrument itself is shown in Fig. 14. 

To measure the angle and form of a thread, a microscope is 
most conveniently used. The microscope is fitted with cross 
wires, and can rotate about its axis. Some means of measuring 
this rotation is required. Means also for bringing the part of the 


Means have been devised, provided the ring is not too small, 
and, where the information is specially required, are employed 
for ing the di ters by the aid of small spheres, fitting 
into the threads and internal micrometers. In general, however, 
check gauges are resorted to, the Taylor system being employed 
whenever real accuracy is desired. This in itself does not give 
@ measurement of the diameter, but it is generally possible by 














242 


THE ENGINEER 





Spr. 15, 1916 








the use of a sufficient number of checks of slightly different sizes 
to form a close estimate of the limits within which it lies. A 
sim) and rapid method of measuring internal diameters, 
specially of small screws, is much to be desired. 


IiI.—FORM AND POSITION GAUGES. 


These, which are often extremely difficult to make, to measure, 
and to check, perhaps hardly come within the category of limit 
gauges. In the case of plate form gauges the examination can 
sometimes be done readily by measurement, but check gauges 
are usually necessary, and the observation is made by bringing 
the two into contact on a plate of glass and holding them up to 
the light. The eye can readily detect a want of fit: to say 
exactly what is wrong is more difficult, e.g., in the case of an 
elaborate band gauge for a shell. Wehave found the difficulty 
best met by the supply to the maker of an accurate check in 
addition to the drawing. More recently the projection employed 
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for checking the form of a screw thread has been freely used, and 
has given good results. Figs. 18 and 184 show some examples 
of such profile gauges. 

Position gauges, again, need checks for their verification, and 
the design and manufacture of these often presents difficulties. 
The check is clearly an accurate replica of the part which it is 
intended to gauge, made, however, in a form which lends itself 
to exact measurement, so that its accuracy may be secured. 
The details of measurement will differ for each gauge, and no 
general account can be given. 

Limit gauging is a wide field to discuss, and in this hasty 
survey. the fringe has only been touched. The experience of the 
past year has shown its importance, and when once this was 
realised, and the fact that accuracy was essential was grasped, 
British manufacturers have risen to the occasion, and may be 
proud of the output of beautiful gauges now being passed into 
munition works. 





= 
THE WELLAND SHIP CANAL, CANADA. 


In spite of shortage of labour and material the work 
of constructing the new Welland Ship Canal, connecting 
the lakes Erie and Ontario, is proceeding steadily. The 
work was started in 1913, and it is hoped to complete this 
great engineering undertaking by 1919. The canal will 
be 25 miles long, with seven locks, each having a lift of 
46}ft., and large enough to accommodate vessels up to 
800ft. long, with a draught of 25ft. It will form the 
third connecting link between the lakes named, and 
will afford greater and more up-to-date accommodation 
for vessels than exists on the present waterway, which 
it will replace. The latter was reconstructed in 1872, 
and is 26? miles long. To overcome the difference in 
level of 327ft. 25 locks, with a length of 270ft., breadth 
45ft., and depth of 14ft. on the sills, are employed. 

The plan of the new canal involves an entire reconstruc- 
tion and partial re-alignment. It follows the course of 
the present canal from Port Colborne, on Lake Erie, to 
Allanburg, half way aéross the peninsula. From this 
point an entirely new cut is to be made, crossing the 
present canal just below lock 25, the water level at this 
point being the same, namely, 568ft. above sea level. 
The new canal again crosses the present one below lock 
No. 11, the water of both canals at this point being at an 
elevation of 382ft. above the sea. The canal will enter 
Lake Ontario at the mouth of Ten Mile Creek, about three 
miles east of Port Dalhousie. The width of the canal at 
the bottom will be 200ft., and for the present the depth 
will be 25ft., but all structural work will be sunk to a 
depth of 30ft., so that the canal can be deepened at some 
future time by dredging. The locks will be 80ft. in width 
in the clear, and will give a depth of water of 30ft. over 
the mitre sills. The portion of the new waterway between 
Thorold and Lake Ontario contains all the locks, and 
will be entirely new. A description of this part of the 
work recently appeared -in the Contract Record and Engi- 
neering Review, to which we are indebted for the following 
particulars :— 

The locks throughout are being constructed of concrete 
set on bedrock, the walls rising 82ft. above the top of 
the lower gate sill, and including the necessary foundation 
work below this level, two of the locks have walls 100ft. 
or higher. The lock gates will be of the single-leaf type, 
and constructed so as to swing on a hinge at one side of 
the lock, resting when open in a recess cut in the wall. 
The gate at the foot of each lock will measure 83ft. high 
by 90ft. long, and will weigh 1125 tons. The upper gate 
will only be about half this height, as it will be placed 
on top of the breast wall. 

The arrangement of the Lake Ontario entrance is 
noteworthy. To obtain a channel from the lake to the 
canal necessitated dredging the lake bottom for 14 miles 
from shore; where the depth of water is 30ft. The method 
adopted for constructing the Lake Ontario harbour 
was to run out two parallel earth embankments, extending 
from the original shore line to a point 14 miles out, and 
dredge a shipway between them. By this “fill” a large 
area of land was reclaimed, which will be used as industrial 
sites. At the same time a splendid harbour will be 
provided, “1000ft. wide, with the mouth narrowing to 
400ft. The earth fill on each side will be 500ft. wide. 
These embankments will be protected by rough rip-rap 
for the greater portion of their length, but some portions 











are being protected on the inside with reinforced concrete 
cribs. ‘These will provide vertical faces for the mooring 
of ships, and, at the outer end, where the embankments 
converge, will give a navigating channel for the full 
width between embankments. 

Concrete protection is being applied to the banks of 
the canal. This consists of a 9in. slab of concrete laid 
on a layer of broken stone, and will extend from 5ft. 
below to Sft. above water-level. All the excavated 
slopes above water-level are being sodded. In order to 
hold the sods in places, pegs are driven through them 
into the slope, and the results obtained are said to have 
been very successful. The slopes of the embankments 
are allowed to settle for a year before trimming and 
sodding. 

The engineer to the canal is Mr. J. L. Weller, and the 
work is being carried out by contract. The total cost 
of the work is estimated at £10.000,000. 








LETTERS TO THE EDITOR. 
(We do not hold Ives responsible for the opinions of our 
Correspondents. ) 


RATTLER v. ALECTO. 


Srr,—Your correspondent, in replying to my letter, admits 
that, to account for the screw’s superiority, the depth of water 
in which the pegs instruments revolved must have been 
different. This destroys the equal conditions, which would 
otherwise have meant no motion for either of the ships, and 
opens up the very point I intended to raise, viz., that, as the 
Rattler hauled the Alecto 2.8 knots per hour, the condition 
between screw and paddle wheel must be considered separately. 
The indicated thrust includes the effect of the Alecto developing 
141 horse-power. Therefore, as part of the Rattler’s 300 horse- 
power was neutralised by 141 horse-power of the Alecto, the 
difference is the power to be considered, or 159 horse-power, 
Thus, as the indicated thrust was noted, 159 horse-power was 
employed to overcome it, at the speed. Besides, the indicated 
thrust x by V? is overcome by 90 horse-power, so the efficiency 
is 56.6 per cent. of the indicated power. Therefore the screw 
must act efficiently, with less loss than the idle-wheel. 

If your correspondent starts thinking, and avoids what he has 
been taught, probably some light may dawn on his capable 
mind that will lead him to pursue the subject until he arrives at 
a reasonable conclusion. The importance of the matter is 
beyond question, and a definite determination of the cause that 
made the screw better than the paddle-wheel will standardise 
a rule different to that which refers to the paddle float. 











September 13th. Beppo. 
STANDARD SIZE OF CATALOGUES. 
Sir,— Your correspondent “ Progress ’’ is mistaken in thinking 


that the diversity of sizes of catalogues causes any difficulty 
in filing or reference. There is a small collection of about 
500 catalogues in this Laboratory, contained in 22 pigeon- 
holes, with from 6 to 30 catalogues in each. Each pigeon- 
hole contains catalogues of about the same height. Each 
mca agg is lettered : each catalogue is lettered and numbered. 

ere is a card index of names and one of subjects. On each 
name-card reference is given to different catalogues of the 
same firm, and on each subject card reference is given to each 
of the catalogues dealing with that subject. The method is 
due to the suggestion of Mr. James Swinburne, F.R.S., and has 
been in use for ten years or more. About once in five years the 
obsolete catalogues are combed out and destroyed, with their 
ecards. I can generally find any catalogue in from 14 to 16 
seconds. : A. P. Trorrer. 

Electrical Standards Laboratory, Board of Trade, 

London, 8.W., September llth, 1916. 





MASTERS AND MEN. 

Sir,—Your thoughtful commentary on Mr. Gerald Stoney’s 
address touches the crux of the situation. Twenty or thirty 
years ago a master not only knew his workmen, but fre- 
quently worked shoulder to shoulder with them, sharing difficul- 
ties, both official and mechanical. What has this given place 
to? More often than not a limited company, with a works 
manager, who looks upon highly skilled men as automatons to 
be ed up, the end in: view being big dividends and “so 
much to the reserve.”” What is the remedy ? Let the manager 
include with busi morality the qualities of humanism, with 
plenty of width, breadth, and largeness in his outlook, and if 
workmen will respond in a sportsmanlike spirit trades unionism 
will not be necessary. 





Amy E.izaBetH KersHaw. 
Manchester, September 14th. 


THE COOLGARDIE PIPE LINE. 


Sir,—In Tue Enoineer for August 18th you publish some 
interesting particulars of the condition of the locking bar pipe 
line, from the corrosion of the plates. Is there any reason 
why this pipe should not have been galvanised when manu- 
factured ? If there is none, would it not have prolonged the 
life of the pipe and reduced the cost of upkeep ? 

September 7th. Acuas CORRIENTES. 








INVENTORS AND THE WAR. 


A sPECIAL supplement to the London Gazette, issued on 
Wednesday, contains. additions to the regulations under the 
Defence of the n Act. Among them are the following :— 

It shall be lawful for the Admiralty or Army Council or 
Minister of Munitions, with a view to the more efficient or 
i d production of war material, to require any person 
to communicate to a person nominated for that purpose by the 
Admiralty, Army Council, or Minister of Munitions, alj such 
particulars as may be in his possession of any invention, or 
process or method of manufacture, or of any article manufactured 
or proposed to be manufactured, and to furnish drawings, 
models, or plans thereof, and to explain and demonstrate the 
same to such person, in all or any of its uses and workings ; and 
if any person fails or neglects to comply with any such require- 
ment he shall be guilty of an offence against these regulations ; 
and if the requirement is addressed to a company, every director, 
manager, or officer of the company who fails or neglects to 
comply with such requirement shall also be guilty of an offence 
against these regulations. ; 

If any person, except as authorised by the Admiralty or 
Army Council or Minister of Munitions, discloses or makes use 
of any information obtained in consequence of eny requirement 
made under this regulation, or communicated to him ‘by the 
person by whom it was so obtained, he shall be guilty of an 
offence against these regulations. 

No communication of an invention made in consequence of 
any requirement under his regulation, or the use thereof by 
any person authorised unger this regulation to use it, shall 
prejudice any right of the inventor or owner thereof subsequently 
to apply for or obtain a patent for the invention, 








‘bility of outside transactions. r 
‘ordinary commercial customers have largely given up 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


End of Pig Iron Maximum Impasse. 


We have now reached an end to the pig iron 
maximum impasse, and very glad everyone is. _ The strony 
pressure brought to bear upon the Derbyshire firm o! 
smelters which previously declined to submit its books tv 
the Ministry of Munitions for examination has had th: 
desired effect. It has fallen into line with its confréres. A 
conference of Derbyshire makers has been able to satisfy 
the requirements of the Government authorities, and now 
peace once more prevails between smelters and the 
Department. It is wholly satisfactory, and evidences a 
desire on both sides to come to terms, that within a few 
hours of the departure from Whitehall of a deputation of 
the producers which waited upon the Ministry, a Govern. 
ment telegram was received to the effect that the 5s. 
advance authorised on July 19th in the previous maximum 
was now finally confirmed, and might be charged upon 
contracts made since that date. The effect of the con- 
cession has been entirely favourable. The clearing up of 
the situation has set free a certain, amount of orders whic 
had been held up, and which consumers were anxious tv 
place. But the market has not ‘entirely recovered the 
stability which characterised it previous to the Derbyshire 
dispute. Sellers are endeavouring to get the full advantage 
of the new terms, but it is very suggestive of the injury 
which has been done to the market that Derbyshire makers 
who are not prepared to make some abatement are not 
booking as many orders as they otherwise might. A 
substantial amount of businéss was put through on Change 
to-day (Thursday) in Birmingham in Northamptonshire 
irons at 6d. to Ils. below maximum rates. While the 
dispute has been on some business has been put through, 
subject to the official prices subsequently to be laid down. 
Consumers, however, were strongly averse to conducting 
business on this basis, and they are therefore exceedingly 
glad that all uncertainty is now once more at an end. 
Some buyers to-day were found still to demur to maximum 
rates as uncalled for, and no disposition was shown to 
indulge in speculation. It will be remembered that the 
July Government maximum advance of 5s. was under- 
stood to be a settlement until the end of September, but 
it is now thought extremely unlikely that any rearrange- 
ment of prices will be made during the autumn. 


The New Official Pig Iron Prices. 


The announcement by the Ministry of Munitions 
that the Derbyshire pig iron makers are now fully entitled 
with other Midland firms to participate in the late advance 
of 5s. per ton in the Government maximum now places 
Derbyshire brands supplied to “‘ controlled”? works on 
the following basis :—No. 4 forge, 90s.; No. 3 foundry, 
92s. 6d. ; No. 2 foundry, 94s. 6d.; No. | foundry, 96s. ; 
and basic iron, 97s. 6d. As already intimated, it is only 
with some amount of difficulty that buyers are this week 
persuaded to concede the whole amount now sanctioned, 
but it should be understeod that makers are now fully 
entitled to charge these rates, and I may add they declare 
their intention strictly to do so. Northamptonshire 
makers, who have been involved in almost as complete an 
impasse as their Derbyshire neighbours, since the anomaly 
of paying more for Northamptonshire than for Derbyshire 
brands was more than the market would stand, were 
to-day visibly relieved. Their iron was in brisk demand 
at the maxima, viz., 87s. 6d. for forge, and 89s. to 94s. 
for foundry, according to grade, with, 97s. 6d. for basic. 
The higher maximum now. made absolute presumably 
applies to business done from July 19th, when the advance 
was first reported to have been sanctidned. That at any 
rate is the way in which sellers on ’Change to-day in 
Birmingham interpreted the situation. Staffordshire 
makers are stiff in demanding the maxima, so that their 
quotations stand at-: Common, 90s.; part-mine, forge, 
95s. ; foundry, 97s. 6d.; all-mine, forge, 115s. ; foundry 
120s.; warm air forge, 145s.; foundry, 155s.; special 
quality (Lord Dudley’s cylinder), 167s. 6d. ; cold blast, 
182s. 6d. ; North Staffordshire No. 4 forge, 95s. ; foundry, 
numbers, 97s. 6d.; basic, 97s. 6d. A change has come 
over the relative positions of forge and foundry pig. The 
best results cannot be got from some of the furnaces, 
owing to the inferior quality of the coke supplied, and the 
output of good foundry grades has suffered. On the 
other hand there has been,and there is, a run on foundry 
iron, owing to the greater freedom allowed in regard to 
shipment to France. Consequently market activity has 
shifted from forge to foundry sorts. South Staffordshire 
makers, in common with those of other districts, are finding 
increased openings for foundry pig. 


Manufactured Iron Trade. 


The nfanufactured iron market is benefited to 
the extent of a settlement having been arrived at in the 
pig iron trade, so that there is now less uncertainty regard- 
ing raw material costs, never a more important concern 
to ironmasters than to-day. Buyers who for the past 
two or three weeks had shown hesitancy in entering into 
new pig iron contracts have now no further excuse for 
delay in placing orders, and on ’Change this (Thursday) 
afternoon more business was put through of this class 
than recently. Manufactured iron consumers found 
themselves in a very awkward situation in respect of 
deliveries of finished iron, and their dilemma indeed was 
such as entitled them to pity. The explanation commonly 
given for the extreme shortness of supplies of mill pro- 
ducts is that the numerous regulations imposed by the 
Ministry of Munitions to ensure preferential supplics to 
the Government—which are each week becoming increas- 
ingly stringent—are effectually shutting down the possi- 
In these circumstances 


their attempts to obtain finished iron supplies, and are 
indeed stopping away from the markets, finding it useless 
to attend. Bar makers have booked the bulk of their 
output for months ahead. It is pledged mainly for 
Government requirements. Orders are offered by manu- 
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facturers and merchants in connection with civil engage- 
ments, but it is difficult to make deliveries. Maximum 
prices rule, viz., marked bars, £15 10s., less 24 per cent. ; 
unmarked bars of merchant quality, £13 10s., net f.0.t. at 
makers’ works in both cases. Bars unspecified in the 
schedule of maxima are on about the same basis. Gas 
tube strip is quoted £14 15s. to £15 and hoops (iron and 
steel) £17 10s. to £18 10s, per ton. North Statfordshire 
bars, common sorts, are“£13°15s. net at makers’ works. 
Puddled bars remain in very short supply. No improve- 
ment is to be discerned in the sheet branch. Few of the 
mills are able to keep going. Nearly all the output is 
required for war purposes. Galvanised sheets are 
quoted £28 10s, to £29 for 24-gauge corrugated, and black 
sheets £18 10s. 


The Steel Trade. 


The stringency in respect of deliveries of finished 
steel and steel semi-products is as acute as ever. A heavy 
tonnage of finished steel bars is being taken by the 
Admiralty, and steelmakers have all they can do, and more 
than they can do, to satisfy the demands of this Depart- 
ment. On all hands the scarcity of steel is spoken of as 
increasingly serious, and consumers are at an absolute 
loss to know what to do, respecting alike rolled steel and 
semi-products classed under the generic term of “raw 
steel.’ Almost the only American supplies which are on 
offer in any large quantity are what are called ‘‘ discards ”’ 
in respect of Bessemer bars and billets. The price of this 
material is £1 per ton less than primes, but the uncertain 
character of the material discourages buying in many 
instances. Perfect billets’ are still quoted at £14 c.i.f. 
Liverpool, “‘ discards” being £13 c.i.f. Steel wire rods 
remain in as short supply as semis, and the Birmingham 
wire mills are still finding it quite impossible to make more 
than half their customary output, wanting the necessary 
material. Maximum prices for rolled steel to controlled 
works continue at £11 2s. 6d. for joists and sections (in- 
cluding angles), £11 10s. for common plates, and £12 10s. 
for boiler ditto. 

Coal. Be aS 

It is stated that the experiment of setting up pit 
committees on which the management of the collieries 
and the miners unite with the object of improving the 
timekeeping of the colliers and increasing the production 
of coal, has not proved as effectual in some of the colliery 
districts hereabouts as had been ho Meanwhile 
the output continues below the demand alike for works 
and house coal, and prices are very high in both depart- 
ments. The outlook for the winter, especially should we 
get severe weather, is not a happy one. 


Wages, 


The Government Committee on Production has 
examined the claim of the men employed in the brass and 
copper metal wire and tube trades of Birmingham for an 
advance of 5s. a week, and 12} per cent. in piece prices. 
As a result, an advance of 3s. per week has been granted 
to day workers, but the application for the increased piece 
prices is disallowed. The National Flint Glass Makers’ 
Society has secured from the employers at a conference 
in Birmingham the following concession : ‘* That in con- 
sideration of the increased cost of living the employers 
agree to substitute for the present war bonus of 3s. per 
week a war bonus of 10} per cent. per turn, the bonus to 
be subject to revision after the war.’ The concession 
means an increase in the men’s wages of 3s. to 7s. per week. 


Iron Trade Productive Costs and Government Contracts. 


Much attention has during the past fortnight been 
attracted in trade circles to the sentiments which are enter- 
tained regarding the probable future of productive cost 
in the iron and steel trades by so well-informed a local 
authority as Mr. Arthur T. Keen, the new chairman of 
Guest, Keen and Nettlefolds, of Birmingham and Newport 
(Mon.). He expresses himself that costs of production 
have gone up ‘enormously ”’ in every department of the 
iron and steel trades owing to the increased prices 
attaching to raw materials, freights, and wages. He is 
unable to discern any prospect of costs coming down ; 
‘on the contrary, there is every. prospect of their continu- 
ing to augment.” After-war problems, Mr. Keen believes, 
will be numerous, and the greatest of all, he thinks, will 
be, ‘‘ How to increase trade.” Happily enough, no doubt, 
the chairman of Messrs. Guest, Keen entertains the view 
that the convictions of labour need not be opposed to 
those of the employers in this matter, but I cannot find 
from any inquiries that the majority of iron and steel 
masters in this district are equally hopeful. In all 
sincerity, I only wish I could. While upon the question 
of Government contracts, I may mention that complaints 
are beginning to be heard from Midland manufacturers 
that competitive methods are just now being unreasonably 
resorted to by both the Admiralty and Army Departments 
in order to bring down contract prices. This is a new 
thing, considering the urgency which some while ago 
attached to Government buying. It is now stated that 
when some of the buying departments invite tenders they 
adopt the lowest tender received as the standard of cost, 
plus a fair profit. The complaint is that such methods are 
unreasonable, when perhaps it may turn out that the 
bottom price has been sent in by @ firm or firms inexperi- 
enced, and incapable of fulfilling a large contract. There 
is also a feeling in some quarters that sometimes uncon- 
trolled firms are what is termed “‘ played off” against 
controlled firms, the fact being ignored that the latter are 
compelled to pay the highest standard of wages. The 
attention of Mr. Montagu is invited to the situation, with 
& view to securing some redress. 








LANCASHIRE. 
(From our own Correspondenis.) 
MaNncHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue question arises whether some kind of creeping 
paralysis is now coming over the iron and steel markets, 
as @ result of the regulations which have been adopted. 





No doubt there is a sincere desire underlying the pro- 
ceedings of the authorities, but, unfortunately, the desire 
to do well is not of itself sufficient when divorced from 
knowledge and understanding. The hampering restrictions 
put upon the merchant trade of the country are particu- 
larly injurious ; and the cessation of legitimate speculation 
has a distinctly bad effect, especially upon the interests of 
the small consumer. There are now no means of attacking 
prices when they become extravagant; for the one 
effective way of doing this, viz., by selling ahead at less 
than makers’ quotations is barred. There is practically 
only one free market now, and that is in America; and 
the Americans see clearly that merchants here are bound 
hand and foot, and take advantage of this position. The 
bi-weekly trade meetings on the Manchester Exchange 
are dull and inactive, and, indeed, there is no scope either 
for activity or for initiative. As a general rule, prices are 
now probably at the top, but merchants cannot make any 
use of the conviction that this is the case as they would 
undoubtedly do, to the great advantage of the consumer, 
in ordinary times. The belief that the entry of Roumania 
into the war would lead to a rapid collapse in the East, 
and the prompt opening of the Dardanelles, has now 
subsided, and the market has come to the conclusion that 
no very drastic alteration of the conditions of trade is 
probable this year. 
~ 


Foundry Iron, 


The market for foundry iron is quiet, but there 
is still some business being done. It is noticeable that 
neither buyers nor sellers are at all anxious to do anything, 
and as a result there is very little competition and no 
disposition to make concessions. Buyers feel that they 
are safe in any case up to the end of the year, as there is 
no probability of any change in October, although 
ostensibly the prices fixed from July 19th are valid only 
until the end of September. Sellers are anxious not to 
have much iron on their books for delivery after the great 
war demand has ceased, and very few are willing to make 
contracts for delivery after December. There is thus 
very little business yet for the new year, and those 
consumers of foundry iron who take engagements involving 
the delivery of the raw material in 1917, have to run the 
risk of the market. However, the risk of higher prices is 
small, and, moreover, there are but few firms now entering 
into long engagements. Most of them are too busy on 
war work. Derbyshire iron is being sold ator near the 
maximum, viz., 97s. 6d. delivered here, but Staffordshire 
iron when offered here has to be sold at 5s. or nearly that 
below the maximum, so as to compete with Derbyshire. 
I do not hear that any Lincolnshire iron is now being 
offered by makers or the direct agents of makers; and 
the small quantity left in merchants’ hands can be disposed 
of here and there at the maximum plus 1} per cent. This 
makes the price equal to about 99s. 6d. delivered in 
Manchester, and, of course, i really does not compete 
with Derbyshire, which is for general purposes a better 
liked foundry iron ai a lower price ; but there are a few 
founders who will have a little Lincolnshire for mixing, and 
the absence of any regular supply enables merchants to 
obtain the price mentioned. Scotch iron is selling in 
small lots at 126s. 6d. for Monkland and 128s. for Glen- 
garnock and Summerlee, for delivery free by rail in this 
district ; but founders find it difficult to get any hematite, 
even although they may be on Government work, which 
requires a proportion of this iron. 


Semi-steel. 


The position as regards billets is not improved, 
and it is not easy to say at what price they could be 
bought. Some 4in. material actually lying here was 
sold recently at under £14 10s., but nothing could be done 
at this figure for new importations even for such heavy 
stuff. In fact, I think it improbable that £15 would now 
buy any new lots of 4in. billets,and it is certain that 
2in. billets could not be obtained unless they happen to 
be near arrival, unsold, and shipped under previous 
conditions. It is possible that pressure of necessity will 
force consumers to pay yet higher prices in order to 
secure some American steel, but in that case the finished 
steel resulting will have to be sold at more than the current 
value; and,of course, the official rates for finished steel 
are absurd, when compared with such rates for the semi- 
material. 


Serap. 


The market for all kinds of scrap seems now very 
dull and there is no inquiry for any of the four principal 
classes. Heavy wrought scrap of the best quality is held 
by dealers for £6 10s., and although in other disrticts 
consumers are paying this, and even £6 15s., the Lancashire 
forges will not do so. It is said that some of these 
consumers are obtaining small lots of wrought scrap from 
bolt and nut makers and smiths in their own districts 
and that they pay only £5 10s. for this material. If so, 
they are doing well, provided they can get enough of it, 
but this is the question. In the end, no doubt, they will 
have to come to the dealers and pay £6 10s., provided the 
latter can hold out longenough. With bars at £13 15s. net 
the dealers’ price is not extravagant. Cast scrap is quite 
neglected at the moment, and the position is weak. This 
class of metal comes in more freely and is more difficult 
to hold during a period of cessation of buying. Dealers 
are asking 97s. 6d. for best broken textile machinery, and 
from 93s. to 94s. for good ordinary heavy material, and 
in comparison with the price of pig iron the, quotations 
are reasonable, if not low, but it seems now to be a question 
whether it will be possible to maintain them. . Steel scrap 
is not being bought now in this district for the Sheffield 
market, and any that is sold has to go to Wales, where 
the full maximum, even if obtainable, would leave an 
unsatisfactory price on trucks here; and I understand 
that Welsh buyers are now trying to buy at less than the 
maximum... The position of dealers is therefore difficult, 
but most of.them seem inclined to hold until Sheffield 
buyerscomeinagain. The glut of steel turnings continues, 
and I understand that the utmost now being given for 
them in the district is only 30s. per ton. 


Finished Iron and Steel. 


There is no alteration in the position. Merchants 
are terribly hampered by the regulations preventing them 





from making the smallest deliveries without the sanction 
of the authorities; and one leading merchant here told 
me that practically there was now no private trade. The 
nominal price of bar steel is £18 10s. Stock holders are 
obliged to furnish a return of what they have, and I am 
told that they are urged to keep up a good stock. This 
is all very well, but who will compensate the stock holder 
who is caught with three or four thousand tons when the 
market drops 50 per cent.—as it is quite capable of doing at 
some time ? 


Metals. 


There is very little change in metals. Strong 
copper sheets are still at £150. Best select ingots are 
quoted at £127, and tough ingots at £124. Spelter in 
small lots £66, and it is said that prompt metal is very hard 
to get. English tin, £175, and English pig lead, £33 15s. 
These are merchants’ prices for delivery in Manchester. 


BaRRow-1n-FuRNEsS, ‘‘hursday. 
Hematites. 


There is marked activity throughout this district 
in the hematite pig iron trade, and whilst there are no 
additions to report as to the output, preparations are well 
in hand for further furnaces to put into operation. 
Some of these furnaces have not worked for years and the 
task of putting them into order to make iron under modern 
conditions is not a light one. As to the consumption of 
iron, most of the make from the Barrow furnaces is 
absorbed at the Barrow Steel Works, and the same remark 
applies to the furnaces at Workington. Outside these 
concerns the production is regulated to certain places as 
required, and is worked under a proper system of control. 
Prices are steady at the maximum rates, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. and special 
brands at 140s. per ton net f.o.t. There is nothing being 
done in warrant iron, and the quotation of 115s. per ton 
net cash still holds good. Only some 450 tons of iron are 
held in warrant stores. 


Iron Ore. 

The iron ore trade is particularly well employed 
and likely to remain so. There is, however, a labour 
difficulty, for many more men could readily be found room 
for at Furness and Cumberland pits. On local account 
the demand for ore is heavy, and on general account good 
deliveries are wanted. 


Steel. 


In the steel trade the mills and foundries at 
Barrow and at Workington are working at full pressure 
on manufactured munitions of war, and billets are being 
largely rolled for various purposes. This class of steel is 
quoted at £12 per ton. At Barrow there is still nothing 
being done in the plate mills, and prospects of a resumption 
of employment are remote, for labour in sufficient 
quantities cannot be obtained. In the meantime, local 
requirements are being satisfied from outside the district. 
In the ordinary sorts of commercial steel nothing is being 
done. Heavy rails are at £10 17s. 6d. to £11 10s. ; light 
rails £12 to £12 10s.,and heavy tram rails are at £12 5s. 
per ton. Ship plates are quoted at £11 10s. and boiler 
plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


There is a state of great activity in the engineering 
and shipbuilding trades, and all on Government account, ~ 
there being no private contracts held at present. More 
and more hands have been started, and of late the number 
of females employed has been largely increased. 


Fuel. 

For coal there is a very full demand, and good 
steam sorts are quoted at 24s. 6d. per ton delivered. 
House coal is quoted at 25s. to 36s. 8d. per ton delivered. 
For coke the inquiry continues to be heavy, and East 
Coast qualities are at 33s. to 35s. 6d. per ton, with 
Lancashire cokes at 31s. per ton delivered to West Coast 
furnaces. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


BusINEss in the Cleveland pig iron trade just 
now is comparatively quiet. So complete is the control 
of the trade that every transaction comes under official 
scrutiny, and whilst the effect has undoubtedly been to 
ensure that legitimate home requirements are adequately 
met, leaving also a surplus for Allied countries, traders, 
not unnaturally, find their fetters irksome. Experience 
has on the whole justified the action of the Control 
Committee in limiting deliveries to Scotland, where 
considerable stocks had accumulated, but it was never 
the intention to check the fulfilment of the legitimate 
requirements of the Scotch foundries, and consequently 
it is expected that within the next few days the embargo 
with regard to Scotland will be so far removed as to permit 
the arrangement of contracts for October delivery. in 
that event, considerably increased activity in the Cleveland 
iron trade may be anticipated. Regarding the issue of 
licences for the shipment of Cleveland iron to Russia via 
Norway, it appears that difficulties have arisen in 
connection with the transport of the iron, and consequently 
the shipments have been delayed. At this period of the 
year such a delay would, in normal times, be most serious, 
as the northern ports become icebound, but special 
measures now enable these ports to remain open to traffic 
to a much later date,.and.consequently thére is no imme- 
diate reason to fear that the delay will entirely prevent 
the shipment of iron.. A moderate business has been 
done this week in the home trade section on the basis of 
the official maximum of 87s. 6d. for No. 3 Cleveland pig 
iron, No. 4 foundry and No. 4 forge and 91s. 6d. for No. 1. 
The makers have made fairly substantial sales to France 
recently at 95s. and business with Italy at the same 
figure is reported, but any other foundry iron available 
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for export readily commands 97s. 6d., and for named 
brands 98s. 6d. has been paid. 


Hematite Pig Iron. 

The general * boom * conditions in the hematite 
pig iron trade continues. Producers are working at high 
pressure, but are unable entirely to satisfy the needs of 
customers, the destination of their output being determined 
by national considerations. There is practically no iron 
available for early delivery, most makers having disposed 
of the whole of their output until the end of the year, and 
many are disinclined to book orders further ahead. For 
home consumption mixed numbers of hematite remain 
unchanged at 122s. 6d. and for general export 140s. and 
upward is named. 


Manufactured Iron and Steel. 


The position of the manufactured iron and steel 
trade has not undergone any material change during the 
past week. The new regulations for the control of steel 
supplies continue to attract a good deal of attention, and 
it is reported that an effort is to be made ‘to get them 
amended. It is stated that in several directions the 
regulations are seriously delaying manufacture and trade, 
and that in their present form they will have the effect 
of hindering rather than promoting the output of 
munitions. No one is permitted to sell steel other than 
erucible steel unless the orders are accompanied by the 
permit reference number, the priority classification and 
a statement as to the purpose for which the materials are 
to be used. In short, no steel can now be bought without 
a permit obtained from the Ministry of Munitions. So far 
as the manufactured iron trade is concerned, producers 
find their resources unequal to the demands made 
upon them. The following are home maximum prices :— 
Steel ship plates, £11 10s. ; steel boiler plates, £12 10s. ; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d. ; 
heavy steel rails, £10 17s. 6d. ; common iron bars, £13 15s. ; 
best bars, £14 5s. ; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s. 6d.; 
best bars, £15 7s. 6d. ; double best bars, £15 15s. ; treble 
best bars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s. ; steel bars, Siemens, £16 10s. to £17 10s. ; steel 
hoops, £16; steel joists, £11 2s. 6d.; steel strip, £17; 
heavy sections of steel rails, £12—all less 24 per cent., 
except ship plates, angles and joists, packing iron, and 
iron bars. 


Shipbuilding. 

There is much less pressure on Admiralty work 
at many of the shipyards on the North-East Coast. Some 
of the yards are reported to have been freed from further 
Government contracts and are now able to concentrate 
their energies on the accumulation of merchant ships on 
the stocks. Most builders have already more than 
sufficient work for present and future needs, and some are 
booked up for two years to come. 


The Coal Trade. 

The coal market manifests all the weak features 
which have lately been experienced. It was hoped that 
with the advent of October the values would rise to 
something like the July-August levels, but so far such 
hopes have not been realised, and the prospect at the 
moment seems a further retrogression rather than a 
recovery. Whatever may have been the intention of the 
Government in instituting a system of licences, the fact 
is that that policy, together with the operation of the 
Coal Prices Limitation Act, have between them lowered 
the prices of coal considerably, and in some cases in the 
open market below the French maximum prices scale. 
As for instance, Northumberland unscreened, which is 
now about 21s. to 22s. 6d., and also the Durham unscreened 
except gas coals, can be had at from 20s., which is 5s. 
below the maximum scale for France. It is not surprising, 
therefore, that quantities are offering of all classes for the 
French market, and also, it is asserted, for the Italian and 
other markets-at French scheduled prices. The inquiries 
circulating now are chiefly on the small side. The 
collieries for the most part assert that the weakness is 
merely passing and temporary, and consequently refuse 
to lower their list of quotations to any great extent, but 
the prices quoted are for the present at least purely 
nominal and subject to bargaining, which is at times 
very keen, and often productive of surprising results. 
Best Northumberland steams and Tyne primes are easy, 
seconds are also flat and easily discounted. Small steams 
of both Blyths and Tyne bests are less steady than they 
have been, and are quoted lower by about a shilling. 
Northumberland unscreened steams for bunkers are 
dragging on the market, and receding in price. The 
Durham market is very slow, and owing to surplus stocks 
the pits are working short time. Steams are quiet. 
Best gas has fallen and seconds are easier. Coking coals 
are as low as 20s., while the Durham bunkers are equally 
depressed for prompts, with lower prices possible, 20s. 
being quoted for some brands of ordinaries, while the 
better qualities are also shaded easier. The coke market 
is steady, the demand being well maintained. Coal 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 35s. to 40s.; second Blyth steams, 30s. to 
35s.; best smalls, 22s. 6d.; unsereened, 25s. to 30s. ; 
households, 40s. to 45s. ; bunkers, 24s. to 27s. 6d.; Tyne 
prime steams, 35s. to 40s.; Tyne second steams, 30s. to 
35s. ; special Tyne smalls, 22s. 6d.; ordinary smalls, 20s. 
Durhams: Best gas coal, 32s. to 34s. ; second gas, 25s. to 
27s. 6d.; special Wear gas, 35s. to 37s.; smithy, 25s. ; 
coking unscreened, 22s. 6d. to 25s.; coking smalls, 20s. 
to 22s. 6d.; ordinary unscreened bunkers, 20s. to 22s. ; 
best bunkers, 24s. to 25s.; foundry coke, 40s. to 45s. ; 
furnace coke, 37s. 6d. to 40s. ; gas coke, 33s. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Unemployment Insurance. 


Tur new Act extending the provisions of the 
unemployment insurance measure to all munition workers, 


and a great many otner people also, came into operation 
on Monday of last week. A good-deal of attention was 
drawn to the matter in the Press generally, and it may 
be remembered that the position was explained in one of 
my previous letters. There was really no excuse for any 
employer to plead ignorance, for, of course, the onus of 
seeing that the Act was complied with, so far as his em- 
ployees were concerned, fell upon the employer as usual. 
The amount of unremunerative work which an employer 
does to-day, for the Government downwards, is quite 
amazing. But that is beside the point, which is that 
ample notice had been given of the measure coming into 
force, and that it devolved upon employers to see that 
their workpeople were provided with insurance books, 
which were to have been stamped on Saturday last for 
the first time. Clerical staff, foremen who do no manual 
work, and indentured apprentices were about the only 
persons exempted from the provisions of the Act, and a 
rough estimate showed that insurance books should have 
been taken out on behalf of about 140,000 wage-earners. 
That is to say, that something like 90,000 names had been 
added to the list of persons entitled to be insured against 
unemployment. On the eve of the day, however, when 
the whole thing should have been in operation—that is 
the day before the books should have been stamped—no 
fewer than 60,000 workers were unaccounted for. What 
has happened since then I do not precisely know, but the 
firms by whom those 60,000 are employed have all com- 
mitted a technical offence, and continue doing so until 
they have procured the proper books for stamping. In 
some instances legitimate delays had been caused through 
a difficulty in interpreting the Act in the case of certain 
warehouse employees, who seemed to be neither clerks in 
the strict sense of the term, nor *‘ workers.”’ A good many 
of the smaller firms have treated the matter as something 
which might be disregarded with impunity, but they, and 
all other offenders, whether they like the Act or not, will 
find the obligation is upon them to toe the line. 


Will it be Needed ? 


The more some employers think about the matter 
the stronger grows the conviction that for most of the 
newly insured persons—or, perhaps, one should rather say 
most of those who ought to have been insured—the pro- 
vision is unnecessary, and entails needless work and worry. 
I am not aware of any stronger protest in this district than 
@ growl or a grumble on the part of some of the victims, 
but in some Yorkshire centres, notably, I believe, Bradford 
and Leeds, where there are large numbers employed in the 
engineering and allied trades, a good deal of plain speaking 
has been indulged in about the Act, which, it is contended, 
has been sprung upon employers without consultation. 
There must, I fancy, be some mistake about this attitude, 
because, from what can be gathered, employers were circu- 
larised on the subject many weeks ago, and should have 
been fully aware of what was about to be done. As to 
the character of the Act, of course, it is one for the employee 
quite, and it is hardly a case in which the Government 
would consult the employer particularly. The contention, 
however, that the measure is unnecessary is very reason- 
ably based upon the outlook for the iron and steel industry. 
There are literally years of work before most firms. Here 
and there that may not be precisely true, but generslly 
speaking it undoubtedly is. The permission given to 
shipyards to get on at once with mercantile tonnage reflects 
itself in the Sheffield district in the call for steel castings, 
nuts and bolts, and numbers of other accessories of ship- 
building. Only this week-end I was conversing on the 
situation with a shipbuilder down from the Clyde, and he 
told me that both there and on the Tyne firms cannot book 
orders fast enough. Questions, both of date of delivery 
and price, were scarcely being considered, he tells me, so 
long as orders found their way on to the books, and many 
contracts entered into now may see no commencement at 
all until 1918. Exactly the same sort of pressure is being 
exerted upon Sheffield, and manufacturers are months and 
months behind. But however true all these contentions 
against the need for unemployment insurance may be, 
makes no difference to the fact that employers will have 
to conform to the Act. 


Expansion of Trade. 


Last week I mentioned a chat I had had with the 
Russian Consul-General on the subject of Sheffield’s ex- 
pansion in the Russian markets. Space prevented me 
recording some important points made by Baron Heyking, 
and I may take the opportunity of doing so now. He was 
very firmly of opinion that Sheffield firms should not be 
satisfied with merely having agencies. What they required 
were branch ged by their own representatives 
sent out from England. Agencies were very often, in 
pre-war days, in the hands of Germans, or under German 
influence, with the result that British trade suffered all the 
time. These representatives should be educated, alert 
men, with a good knowledge of the Russian language, 
acquired in England and perfected in Russia. In this 
connection it may be remembered that some months back 
Vickers Limited, realising the importance of the point 
now urged, very generously offered to defray the cost of 
a lectureship in Russian at the Sheffield University for— 
I think it was—five years. Before the present vacation 
numbers of promising young men had taken up this study, 
but it has been pointed out to me, by some one who has 
the matter very much at heart, that where ten young men 
are studying Russian there should be a hundred or more 
if we are ever to realise serious ambitions in the Russian 
markets, or to occupy anything like the position that 
Germany held there before the war. Another thing that 
Baron Heyking emphasised was that British manufac- 
turers must have a better system of inquiring as to the 
bona-fides of Russian consumers who ask for long credit. 
In the , he said, there had been “‘sad experiences” 
caused through British manufacturers granting credit 
where it was not deserved, and all through a lack of proper 
inquiry. The mischief was that not only had there been 
loss to the manufacturer, but he had been apt, subse- 
quently, to write all Russians down as rogues, or some- 
thing very much like them. The special outlook in the 
Russian market is for agricultural implements and 
machinery, for 90 per cent. of the people there are em- 
ployed on the land, and railway material. The latter 








particularly will be in urgent need, for there are huge 





developments in contemplation, and although Russia js 
going in for a great expansion of her iron and steel industry 
she will still remain largely dependent upon her Allies for 
such things. 


General Conditions. 


As I have previously explained, Sheffield manu. 
facturers, perhaps more than those of any other industria] 
centre of England, are intensely interested in the question 
of Russian expansion, and are anticipating a big place 
in those markets. Reviewing the trade position here as 
a whole, things have got into such a swing now that war 
conditions have become quite normal, or have come to be 
regarded as normal, and the machinery throughout the 
district is working with a wonderful regularity. Munition 
workers are looking forward to their promised holiday at 
the end of the month, and a movement is on foot to make 
the occasion a general holiday. In the. meantime there 
is a tremendous pressure for high speed steel, though 
makers are faced with the old trouble of a shortage in 
labour supply. For that reason there are crucible furnaces 
standing idle, when every available pot-hole should be in 
operation. It is a thousand pities that, at a time when 
the demand for high speed steel is so heavy and urgent, 
some means cannot be found to supply makers with the 
men they need. Surely a little rearrangement would do 
it ? But then that course has been urged time after tine, 
and little seems ever done to remedy matters. To scine 
extent the shortage of labour applies also to open-heart) 
furnaces. The difficulty arising out of the new regula. 
tions for the sale of ordinary steel, apart from muniti: ns 
requirements, still prevails, though efforts are, I belic\e, 
being made to induce the authorities to revise the regula- 
tions, which are said to be seriously restricting trace, 
especially where small lots of steel are required. What 
the new order means I have already explained in a letter. 
From what can be gathered some merchants interpreted 
the regulations at first as permitting them, under certain 
circumstances, to sell a little steel out of stock without a 
permit when the requirement was urgent, but it now 
appears that even that cannot be done. The purchaser 
must forward with the order the permit reference number, 
the priority classification, and state the purpose for which 
the material is to be used. All this may be quite necessary 
effectually to safeguard the output of munitions, but it is 
easy to see how trying the position is for very many of the 
smaller firms here. 42 


Round the Works. 


Under the scheme of the Ministry of Munitions 
definite arrangements are now well in hand for a munition 
workers’ holiday, extending from the 28th inst. to October 
3rd, and in order to make the matter as complete as 
possible the Lord Mayor, who, by the way, is chairman 
of Edgar Allen and Co., the well-known steel manufac- 
turers, is calling upon the whole city to observe the period 
mentioned as a general holiday. This is a very welcome 
announcement for the workers, who may, perhaps, be 
pardoned for having entertained a small doubt as to 
whether, after all, the holiday scheme would be carried 
out. Recently I drew attention to the progress being 
made with the manufacture of rustless steel. Anyone is, 
of course, at liberty to take up this manufacture, there 
being no patent rights in steel, and only the fact of the 
war prevents a very great development. Signs that 
expansion in this section of the trade is certain are not 
wanting. One of them may be seen in the registration 
of a new company at Sheffield to ‘‘ acquire and turn to 
account, by manufacture or otherwise, an invention in 
connection with untarnishable, stainless, or rustless 
steel.” - Patent rights have been applied for in the United 
States, Canada, France, Italy, and Japan. General trade 
is being well maintained, new oversea business including 
tools for Capetown, Calcutta, Sydney, Melbourne, Adelaide, 
and Valencia; cutlery for Shanghai, Calcutta, Berbice, 
Melbourne, Toronto, Winnipeg, and Montreal; saws for 
Sekondi, Port Limon, Accra, and Calcutta; steel for 
Milan, Genoa, Petrograd, Adelaide, Hamilton, New York, 
and Montreal; hammers for Mollendo; machetes for 
Onitsha ; files for Italy, and shovels for Port Limon and 


Sydney. 


Iron, Steel, and Coal. 


There is little change to note in either the pig 
iron or steel positions. Common pig iron makers are 
contracted a long way forward, and it seems unlikely 
now that any further change in values will occur over the 
year-end at any rate. The demand for hematite iron, 
particularly for special qualities, both for East and West 
Coast, keeps very much above supply, and the same— 
almost famine—conditions prevail in the case of billets, 
the situation not being at all helped by the outlook of 
higher prices in the States. So far as steam coals are 
concerned, the market shows little change compared with 
last week. Good supplies are available for inland works, 
and stocks continue to be accumulated for use in the event 
of possible interruptions of deliveries later on. Shipments 
to Allied countries keep on a moderate scale, but the 
tonnage going to neutrals is not a very heavy one, owing to 
the few licences being issued, as well as to the scarcity of 
carrying tonnage. Prices for export to neutrals are still 
on the weak side, but current quotations for inland sales 
are practically unchanged. Best South Yorkshire hards 
are quoted 17s. 3d. to 18s., best Derbyshire hards 16s. 9d. 
to 17s. 3d., se¢ond quality 16s. 3d. to 16s. 9d., and steam 
cobbles 16s. 3d. to 16s. 9d. The market for slacks is 
perhaps a shade steadier than recently.. There is a good 
supply available, but the cotton mill districts are taking 
fuller deliveries. It is understood that arrangements 
will very shortly now be completed for extending the 
limitation of coal prices and freights to the Mediterranean 
ports, so that Italy may have the advantage enjoyed now 
by France. 








SCOTLAND. 
(From our own Correspondent.) 


Renewed Activity. 
THERE has been little change in the industrial 
situation in Scotland during the past week. Holidays 
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are now practically at an end and works everywhere are 
working at full pressure. Supplies of raw material are 
not yet adequate, but available stocks are being utilised 
to the best advantage. Greater inconvenience is being 
caused by the insufficiency of labour. Everything possible 
has been and is still being done, through the organisation 
of male and female labour, to secure the necessary supply, 
but the scarcity still continues and seems likely to remain 
in evidence until the end of the wa.. Markets are firm 
all round. This ddes not signify much, however, as 
quotations are, evidently, a secondary consideration. 
The main question is really one of delivery, and consumers 
generally are prepared to pay premium prices if deliveries 
are guaranteed. The Government regulations and 
demands have put a stop to preferential treatment, how- 
ever, and guaranteed deliveries, outside of Government 
material, are as good as non-existent. It is now almost 
impossible to secure material to specification for ordinary 
consumption and the private trader has, generally speaking, 
to make the most of odd lots of material unsuitable for 
War-office or Admiralty purposes. Transport facilities 
are also greatly curtailed under licence, and overseas 
business with private consumers is reduced to a minimum 


Shipping at Glasgow. 


A fair general business is being done at Glasgow 
harbour, and cargoes are of good bulk and more regular. 
Among recent imports were 10,000 tons of timber and 
47,970 tons of iron ore, while exports included 7000 tons 
of iron and steel material to China and Japan, the bulk 
to the latter, and 2000 tons of similar material to France. 
About 8000 tons of coal were also dispatched to France. 
Tremendous prices are still being obtained for second-hand 
sailing ships. The four-masted steel barque Cedarbank, 
formerly belonging to Messrs. Weir, has just been sold 
for about £50,000, equal to over £18 perton. The Alcides, 
another four-masted barque, formerly owned at Glasgow, 
has been sold for £66,700. The latter vessel changed 
hands in 1912 for £6000. Vessels of this class were 
disposed of a few years ago for about £2 perton. Nothing 
of particular importance in the way of mercantile tonnage 
has been launched of late, but developments are expected 
in the near future. 


Pig Iron. 


The Scotch pig iron trade is very busy. The 
demand for all descriptions of iron is fully maintained, 
and makers are easily disposing of their outputs, especially 
in the case of hematite. Deliveries are almost entirely 
on home account and exports are restricted to shipments 
to the Allies. Pig iron warrant stocks continue to decrease 
gradually and now amount to 16,934 tons, compared with 
116,098 tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


There has been no outstanding feature in the 
steel trade since last report. The position at the works 
continues very strong, and there is no relief from the strain 
necessitated by the demands for finished steel material 
for war purposes. The demand for shell bars in particular 
is very great. Ordinary mercantile lines are neglected, 
but quotations are unchanged. Steel ship plates are 
quoted £15, boiler plates £16, and angles from £14 5s., all 
per ton net for export. All departments of the finished 
iron trade are also fully engaged. Malleable iron makers 
are heavily committed for both their iron and steel 
products, and in the case of the latter very few permits 
for export are being granted. Government and other 
buyers realising the necessity of prompt delivery and the 
impossibility of getting a sufficient supply of steel, have 
now turned to iron, and specifications usually taken in steel 
are now taken in iron, and the pressure on the ironworks 
has increased accordingly. Prices are unchanged at 
£14 12s. 6d., less 5 per cent. for ‘‘Crown”’ bars for home 
consumption, and £14 5s. to £14 10s. per ton net for 
export. Black sheet makers are handicapped by a 
scarcity of raw materials, and outputs are affected 
accordingly. Price remains about £18 10s. per ton net 
f.o.b. Glasgow. Inquiries are in the market from South 
America and the Cape for cast iron pipes and valves, and 
from Sydney for electrical power plant. On the whole, 
however, the export trade is limited to necessary repairs 
or renewals. 


Coal, 

Continued quietness has characterised the Scotch 
coal trade in all its branches, and particularly the export 
department, throughout the past week. Collieries in the 
West of Scotland are in need of prompt business and stocks 
are accumulating. Splint coals are steady and fairly well 
booked, but ells, navigations, and steams are quiet, with 
prices in favour of buyers. Smalls are only moderately 
busy, but licences are still difficult to arrange. Ells are 
quoted f.o.b. at Glasgow, 24s. to 25s.; splints, 25s. to 35s.; 
navigations, 30s. to 32s.; steams, 20s. to 27s. 6d.; treble 
nuts, 23s.; doubles, 22s.; singles, 21s. per ton. In the 
Kast of Scotland district the scarcity of tonnage is being 
severely felt. In Fifeshire first-class steams are a trifle 
busier, but other qualities are plentiful and inclined to 
eise. In the Lothians all descriptions are short of bookings, 
and while official quotations have been reduced, business 
can be done at still lower values. First-class screened 
nvwvigation coal, f.o.b. at Methil or Burntisland, 35s. to 
37s. 6d.; first-class steams, 30s. to 32s. 6d.; third-class, 
25s. to 26s.; best steams, f.o.b. Leith, 25s.; secondary 
qualities, 24s. per ton. The aggregate shipments from 
Scottish ports during the past week amounted to 180,293 
tons, compared with 174,613 in the preceding week and 
210,492 tons in the corresponding week of last year. 





Scottish Miners’ Wages. 


Lord Strathclyde, who acted as independent 
chairman of the Scottish Coal Trade Conciliation Board 
at a meeting held on August 22nd last, in his capacity as 
arbiter, has awarded the Scottish miners an advance of 
6d. per day, bringing the rate of wages in most districts 
in Scotland up to 10s. per day. The application was for 
an advance of Is. per day. This latest increase is the 
sixth granted since the Prime Minister intervened and 
issued an award in favour of the men in the spring of 1915. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Tue all-absorbing topic in coal trade circles 
during the past week has been that of amalgamation of 
interests. Lord Rhondda, who only a month or so ago 
acquired with others a controlling interest in the well- 
known firm of D. Davis and Sons, Limited, has secured 
a large interest in North’s Navigation Collieries, Limited, 
and the selling agency of this company’s output goes 
to lLysberg, Limited, of which Lord Rhondda is 
chairman. The offer which he made to North’s share- 
holders was £2 per £1 ordinary share. The company has 
an output of upwards of a million tons, so that Lord 
Rhondda now is interested in an aggregate production 
of between eight and nine million tons of Welsh coal, 
as he is now chairman of Consolidated Cambrian, Limited 
—embracing the Cambrian, Glamorgan, Naval, and 
Britannic Merthyr collieries—D. Davis and Sons, Limited, 
Cynon Colliery Company, Limited, the Fernhill Collieries, 
Limited, Celtic Collieries, Limited, and the Imperial 
Navigation Coal Company, Limited, as well as being a 
director of the Rhymney Iron Company. North’s 
collieries adjoin the Celtic and Imperial Navigation 
collieries, and the expectation is held that some day or 
other Lord Rhondda will bring the North’s, Cynon, 
Imperial Navigation, and Celtic companies into one con- 
cern just as the Cambrian, Glamorgan, Naval, and 
Britannic Merthyr companies are under Consolidated 
Cambrian, Limited. Lord Rhondda has not yet finished 
his operations as regards securing control of undertakings 
in South Wales. It is understood that negotiations are 
in progress with another company, and may be 
concluded any day. Coal exporters look with strong 
disfavour upon the increasing tendency of coals to 
get into one hand, particularly speculative middle- 
men, the tendency of combination being, according 
to Lord Rhondda himself, to eliminate this particular 
individual. It is very doubtful whether consumers of 
coal direct like the principle of combination, as they 
do not feel quite so secure in their belief that they will 
get the coals which they actually buy. Lord Rhondda 
has stated that neither the public nor labour has anything 
to fear. There is, he says, no intention to form a ring, 
or to put up prices; on the contrary, the tendency of 
economies will be towards reduction in prices. Lord 
Rhondda has apparently thought it advantageous to 
allay fears by stating that there is no hostility to 
labour in his action, but it is doubtful whether he 
will remove the suspicions entertained by labour leaders. 
When the D. Davis and Sons’ deal was arranged, several 
miners’ leaders expressed themselves very strongly 
upon the menace which monopolies constituted to the 
workmen’s interest, and it is hardly to be supposed that 
the extension of his control to North’s collieries will 
make the men’s leaders any easier in their minds. Another 
colliery deal is that by Baldwins Limited, who have 
rapidly developing steel interests at Port Talbot, and 
own the Panteg Steel Works, near Newport. This company 
has purchased the Cribbwr Fawr Colliery, situated between 
Pyle and Port Talbot. 


Foreign Coal Exports. 


Shipments of coal to foreign destinations from 
South Wales ports showed a fair improvement on the 
week preceding, though still marking a substantial decrease 
as compared with the corresponding period of 1915. The 
total was 343,412 tons, as against 229,643 tons in the 
preceding week and 395,711 tons in the corresponding 
period of last year. The bulk of the shipments were for 
the Allies, though neutral countries received rather more 
than for some weeks past. 


Freight Rates. 


The Executive Committee of the Chamber of 
Shipping has recently given reconsideration to the pro- 
posed maximum freight rates for Italy, South of France, 
and Algerian ports, and has come to a decision as to its 
offer, which is subject to the approval of the Board of 
Trade. The rates it now proposes are on the basis of 
62s. 6d. for Genoa, 60s. for Marseilles, and 50s. for Algiers 
and Oran. The original proposition was 65s. for Genoa, 
62s. 6d. for Marseilles, and 55s. for Algiers and Oran, 
other ports being in proportion. Spain, Portugal, 
Gibraltar, and other British depéts,as Port Said and 
Alexandria, are not within the present scheme, and it is 
evidently thought that there is no necessity to deal with 
them. The rate which was first of all fixed for Gibraltar 
was 50s., but since then outward rates have fallen con- 
siderably, and quite recently tonnage has been secured on 
the open market at 26s. for Gibraltar. The fact is not 
overlooked by shipowners that the lower rates ruling 
for British coaling depéts will mean that they will be 
able to secure their bunker coals at these ports at a cheaper 
rate, and thus compensate them for the reduced rates 
which they are ready to take for Italy, South of France, 
and Algerian ports. Colliery owners will, however, 
hardly think that shipowners have come down sufficiently 
in their offer for these ports, and it will not be surprising 
if this is not represented to the Board of Trade. Nothing 
is yet definitely settled as to when the maximum rates 
will apply to Italy and South of France and Algerian 
ports, though it is believed that the idea is that they 
shall come into force on October Ist. 


Current Business. 
There has been no development in the coal 





market during the past week. Business has been very 
restricted and of day-to-day account, few being disposed 
to entertain operations ahead. The Government require- 
ments continue to be so heavy that all the leading qualities 
are unobtainable, and coal exporters are placed in a very 
difficult position, with tonnage waiting in dock. The 
market is very firm for large and small coals—so firm, 
in fact, that values remain almost nominal. The outlook 
is not regarded with much satisfaction, as it is reported 
that new regulations are to be issued concerning single 
men employed in collieries. Whether these will apply 
to South Wales is not known, but if combing out is done on 
any scale, exporters fear that their difficulties will be 
rendered more acute in the future if production is to be 
adversely affected. All large coals of standard quality 
are round about 44s. to 45s., and even ordinary Eastern 
Valleys are very scarce at 42s. to 43s. Through coals are 
not quite so strong, as buyers under the limitation scheme 
try to get the best coals they can, and therefore are not 
inquiring so much for through coals. Smalls are very 
firm, best bunkers commanding 31s., with other grades 
in proportion. Best cargo descriptions have been done 
at 26s. Patent fuel is unchanged and nominal, as makers 
are fully booked, while pitwood is about 44s. to 45s., 
and is a quiet market. 


LATER. 

Smalls are very steady at about 31s. for best bunkers, 
with others in proportion. There is no alteration in 
patent fuel. Manufacturers have made the offer to supply 
fuel to Italy, South of France, and French Protectorates 
at 30s. per ton, this being the same price that was fixed 
for North French ports. This limitation is conditional 
upon coalowners agreeing to supply the makers with 
small coals at the limitation figure of 20s. Pitwood is 
steady at 44s. to 45s., but business is quiet. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 44s. to 45s.; ordinaries 
43s. to 44s.; best drys, 42s. 6d. to 45s.; ordinary drys, 
40s. to 4ls.; best bunker smalls, 30s. 6d. to 31s.; best 
ordinaries, 29s. to 30s.; cargo smalls, 23s. to 26s.; inferiors, 
20s. to 23s.; best Monmouthshire Black Vein large, 44s. 
to 45s.; ordinary Western Valleys, 44s. to 45s.; best 
Eastern Valleys, 44s. to 45s.; seconds Eastern Valleys, 
40s. to 43s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 40s. to 42s. 6d.; smalls, 33s. to 34s.; No. 2 
Rhondda large, 35s. to 36s.; through, 30s. to 3ls.; smalls, 
24s. to 25s.; patent fuel, 45s. to 47s. 6d. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; 
furnace, 50s. to 52s. 6d. Pitwood, ex ship, 44s. to 45s. 


Newport. 


The supply of tonnage has continued good, 
with the result that the pressure upon Newport coals has 
again been heavy, and the most that has been available 
has been confined to small parcels, for which buyers have 
had to pay top figures. Collieries are all well booked up, 
and the demands of the Admiralty authorities continue 
heavy. All descriptions are very firm. Approximate 
prices :—Steam coal: Best Newport Black Vein large, 
44s. to 45s.; Western Valleys, 44s. to 45s.; Eastern Valleys, 
43s. to 45s.; other sorts, 39s. to 42s.; best smalls, 28s. to 
29s.; seconds, 26s. to 28s. Bituminous coal: Best house, 
25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 45s. to 47s. 6d. Pitwood, ex ship, 44s. 6d. to 45s. 6d. 


Newport Metal Market. 


Local iron and steel trade conditions keep 
practically stationary. There is no change of note, 
works generally being well placed for orders. Values 
are very steady. At the bar mills there is no change, 
the official maximum remaining at £10 2s. 6d. Rails 
are also unaltered. At the blast furnaces work is 
brisk, and another furnace has been blown in since a 
week ago, but still hematite produced has been insufficient 
to meet the demand. Tin-plates are firmer, prices having 
advanced to round about 37s. 6d. for 20 x 14’s, and 40s. 
for 28 x 20’s, Siemens and Bessemer qualities. 


Swansea. 

Anthracite coals have maintained a very steady 
tone throughout the past week. Values have not altered 
to any material extent as compared with a week ago, 
coalowners being pretty well sold, and therefore having 
very little free coal to spare. Machine-made descriptions 
in particular show firmness, and cobbles have been very 
scarce, nuts being rather higher on the week. ‘Rubbly 
culm and duff remain steady. Business on the whole 
has been on rather narrow lines, scarcity of supplies’ 
restricting operations. Approximate values :—Anthracite : 
Best malting large, 31s. to 33s.; second malting large, 
29s. 6d. to 30s. 6d.; Big Vein large, 29s. 3d. to 30s.; Red 
Vein large, 26s. to 28s.; machine-made cobbles, 39s. 6d. 
to 42s.; French nuts, 40s. to 42s. 6d.; stove nuts, 39s. 6d. 
to 41s. 9d.; beans, 29s. 6d. to 30s. 9d.; machine-made 
large peas, 20s. to 23s. 6d.; rubbly culm, 15s. 3d. to 16s.; 
duff, 5s. 3d. to 5s. 9d. “Steam coal: Best large, 35s. to 
36s.; seconds, 30s. to 33s.; bunkers, 28s. to 31s.; smalls, 
20s. to 22s. Bituminous coal: No. 3 Rhondda large, 
37s. 3d. to 39s. 9d.; through and through, 31s. 6d. to 
33s. 6d.; smalls, 25s. 6d. to 27s. 9d.; patent fuel, 40s. to 
45s. 


Tin-plates, &c. 


Tin-plates are firmer on the week, values having 
improved 2s. to 2s. 6d. for I.C., 20 x 14, being now 36s. 
to 37s. 6d. Production shows a further decline, and 
with the demands of the Government and Allied countries 
heavy, supplies are very scarce for ordinary trade purposes. 
Shipments last week from Swansea showed a fall of about 
15,000 boxes. The following are the quotations frcm the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions: I.C., 20 x 14 x 112 sheets, 36s. to 37s. 6d.; I.C., 
28 x 20 x 56 sheets, 38s. 6d. to 39s. 6d.; I.C., 28 x 20 x 
112 sheets, 75s. to 76s.; I.C. ternes, 28 x 20 x 112 sheets, 
57s. 6d. to 60s.; galvanised sheets, 24 g., £29 and upwards 
per ton; block tin, £169 10s. per ton cash, £170 7s. 6d. 
per ton three months ; copper, £111 per ton cash, £108 per 
ton three months. Lead: English, £31 5s. per ton ; 
Spanish, £30 per ton; spelter, £52 per ton. 








POPULAR SCIENCE LECTURES.* 


At the meeting of the Council in June, 1916, representations 
were made by the Organising Committee of Section L (Educa- 
tional Science) that much less attention is given to popular 
lecturing now than was formerly the case, and it was sui ted 
that efforts should be made to promote increased public interest 
in science by means of such lectures. . The Council, therefore, 
appointed a Committee representative’ of all the sections of the 
Association to institute inquiries into this subject and prepare 
® report upon it. Many local scientific societies, universities, 
university colleges, and similar institutions have organised 
popular science lectures, and the Committee has endeavoured to 
secure the results of the oupopenee obtained, with the object of 
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the creation of travelling poet tan to be held for a limited 
time by men who show an aptitude for the work.” 

It is obvious that a lecturer should adapt himself to his 
audience, and should possess expository power, so as to deal 
with his subject in a clear and interesting manner, without 
degenerating into the style of a pub ic entertainer. Professor 
Herdman states the chief element of success to be: ‘* A good 
lecturer who can be heard, has a definite story to tell, and can 
tell it in plain language.” This is also the view of Principal 
Garnett, who says : The chief elements of success seem to me 
to be that the lecturer should be vividly conscious of the closest 
relation that exists, or that can be established, between his 
subject and the daily lives of his audience, and that he should 
possess an expert knowledge of his subject, a power of lucid 
exposition, and a pleasant and forcible delivery.” Even in 
lectures to local scientific societies the subjects are frequently 
treated in too advanced a manner, and are, therefore, unintelli- 





discovering the el t or failure. A schedule of 
twelve questions was drawn up and was widely distributed. To 





gible to many of the audience. Experience shows that in an 
dinary provincial town there is usually a small minority of 





| ara misunderstanding, it was pointed out in an expl y 
etter that the Committee was concerned only with single 
pioneer lectures for the general public, and not with students’ 
courses, such as are arranged by University Extension aythori- 
ties, the Workers’ Educational Association, and other organisa- 
tions. 

In most cases local scientific societies arrange for the delivery 
of occasional popular lectures each session. These lectures, 
however, are not usually intended for the general public, but 
for members of the societies and any friends who may accompany 
them. Lectures given in rooms of museums, public libraries, 
universities, technical schools, and like institutions, attended by 
members of scientific societies and their friends, have usually 
audiences of about 30 in number, and the limit of accommodation 
does not often exceed about 200. From the point of view of 
local scientific societies, the most popular subjects are local 
archeology and antiquities, animal and bird life, and other 
aspects Of natural history. The most popular public lectures 
are those on travel and adventure by explorers whose names 
are widely known. Astronomy is rarely mentioned, but this is 
probably because local scientific societies are mostly concerned 
with natural history, and there are féw good lecturers on 
astronomy. Science lectures must be illustrated by lantern 
slides or experiments if they are to appeal to a large public, 
and their titles should arrest attention. The chief point, how- 
ever, is that lectures should deal with recent discoveries or 
topics which have been mentioned frequently in the daily news- 
papers. The largest audiences are usually attracted, not by 
descriptive lectures on such subjects as mimicry, the descent 
of man, prehistoric animals, trade processes, and so on, but by 
those which are concerned with questions of wide economic or 
sociological interest, such as industrial research in America, 
wireless telegraphy in war, the wages problem, munitions of 
war, &c. One correspondent says, “‘ Purely scientific lectures 
do not attract, however eminent the lecturer. The most 
attractive lectures are the least scientific.” For lectures to 
local societies, with audiences numbering from about 30 to 100, 
local lecturers “‘ draw ” as much as visiting lecturers of the same 
standing, but the visitor has to depend more upon the subject 
and title to attract an audience. 

Few local societies have sufficient funds to pay lecturers. 
The result is that most scientific lectures a by these 
societies are given free or for out-of-pocket expenses. Members 
of the staffs of colleges and other institutions also usually give 
—_— lectures locally without fees. The general fee to pro- 
lessional lecturers, with lantern slides or experimental illustra- 
tions, or both, varies from three to ten guineas. As lectures to 
members of local scientific societies and their friends are usually 
given free, expenses are low and are met by the general funds of 
the societies. Very few localities have special funds available 
for the expenses of public lectures. 

In answer to the question, Has public interest in popular science 
lectures increased or dec’ in your district during the past 
ten or twenty years? about one-third of the correspondents 
reported that interest has increased, another third that it has 
decreased, and the remaining third that it has remained 
stationary or no decided change has been noticed. The whole 
matter is admirably summed up by Mr. D. B. Morris, town clerk, 
Stirling, as follows :—‘‘ Comparing the position of matters now 
with that of thirty years ago, the popular lecture does not now 
occupy the place in public esteem which it did. For this there 
are various causes. With the better type of young persons, 
attendance at continuation classes, with their organised schemes 
of study, takes the place of attendance at popular lectures. To 
the non-studious the picture-house is the habitual place of resort. 
Many of the films there shown are such as would be exhibited 
at a popular science lecture. As regards older people, some find 
that life has to be lived more strenuously nowadays, and rest or 
quiet recreation are sought in the evening rather than anythi 
distinctly intellectual. The great popular interest which u 
to be taken in natural history, arising out of the ‘ evolution ’ con- 
troversy, and inspired also by the writings of Darwin, Wallace, 
Huxley, Lubbock, Kingsley and others, has passed entirely 
away. Such interest now centres in subjects like wireless 
telegraphy, aviation, and, at present, all matters connected 
with the war. Serious students will always be found to attend 
courses where educational value is to be got, but popular lectures 
will not succeed unless illustrated by kinematograph, lantern, or 
experiments, or by all three. The element of entertainment 
must be present, which implies novelty. Arrangements might 
be made with local picture-houses to have a fortnightly or 
monthly scientific evening, which would take the form of a 

pular lecture with illustrations. Tickets, containing a short 
syllabus of the series, could be sold at cheap prices, a local 
organisation assuming financial responsibility.” 

Many correspondents seem to think that popular lectures are 
necessarily of the instructive kind, and intended to induce 
people to take up courses of study at educational institutions. 
They have little faith in such a means of increasing the number 
of students, and rightly so. The purpose of public lectures may 
be, however, not so much to create desire to study, as to enlighten 
the community upon the relation of science to individual and 
national life. The point of view is thus entirely different from 
that of the local educational institution or the local scientific 
society, both of which regard popular lectures as possible means 
of securing new students or members. The position is clearly 
stated by Prineipal Garnett, School of Technology, Manchester, 
in the following reply :—‘‘ A more general realisation by com- 
petent lecturers of the benefits which popular lectures may confer 
upon the community, and a greater readiness on the part of 
universities and colleges to spend money on the provision and 
advertisement of such lectures. The financial difficulty would 
disappear if an inspiring account of the broad outlines of natural 
science formed part of the curriculum of every elementary and 
secondary school. This ‘science for all’ is to be carefully 
distinguished from the science training given to those who are 
to pursue further the study of science in some institution of 
higher education or are to use it in their daily work.” Mr. R. 
J. Moss, Royal Dublin Society, says :—‘‘ Much more attention 
must be given to science in school education. It should be 
made interesting and taught as much as possible by demonstra- 
tion and experiment. In this way the coming generation may 
be enabled to appreciate science and to taken an interest in the 
progress of knowledge. A great deal of good might be done by 





* British Association: Report of the Committee, consisting of the 
President and General Officers, Professor H. E. Armstrong, Professor 
W. A. Bone, Sir Edward Brabrook, Professor 8S. J. Chapman, Professor 
A. Dendy, Professor R. A. Gregory (hon. spototery), Professor W. D. 
Halliburton, Dr. H. 8. Hele-Shaw, Professor F. Keeble, Mr. G. W. 
Lampl , and Dr. E. J. Russell, appointed by the Council “to 
consider ane repert on the Popularisation of Science through Public 
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intelligent persons who profit considerably from popular or 
semi- lar science lectures, but that the general community 
of the district is untouched by them. The provision now made 
for the study of scientific and technical subjects accounts, no 
doubt, for the failure of popular lectures in many districts. 
Mr. C. F. Procter (hon. secretary, Hull Scientific and Field 
Naturalists’ Club) represents the views of many scientific societies 
as to the present position. He says :—‘* Scientific lectures can 
only be made popular in the sense that you attract the crowd of 
unscientific people, with a profusion of experiments, or, failing 
that, lantern illustrations. People will flock to the Egyptian 
Hall, and are vastly entertained and educated a little by an 
exhibition of what is often clever scientific acrobatics. Human 
nature loves to see by cannot a -. twenty 
years ago represents a period when the common places of science 
were a wonderland to he average mind. The trend of education 
has altered that, and has sharply divided the same people into 
a minority of scientific enthusiasts who ‘ask for more,’ and a 
majority of indifferents who remain cold at a display of the old 
elementary stuff. Education—and that includes very largely 
the popular science lectures of the past—has created in this, as 
in all the arts, a small aristocracy of intellect, or, rather, com- 
paratively small. These are not satisfied with anything that 
ean possibly be popular. They are long past that, but will 
feverishly attend anything which proposes further to explore the 
deep water. The crowd—the man in the street and his women- 
kind—has had its wonder-bump excised in the school laboratory. 
Modern sensationalism in amusement and the plethora of 
scrappy yet crisp literature—which religiously exploits every 
new thing, scientific or otherwise, that may entertain—has 
calloused this excision. The application of the film pictures to 
microscopy, &c., is about the only way to popularise science 
lectures, but—why bother? We cannot all be men of science, 
and the present system provides that any who get the call may 
answer it, whilst popular lectures only attempt to entertain 
individuals of an age who are already past the slightest hope of 
ever being useful scientists, The proper thing is already 
being done by our schools, universities, and University Extension 
lecturers with our budding professors.” Many correspondents 
are of the opinion that the formation of a panel of lecturers, 
who would be prepared to assist small societies by lecturing for 
a small fee, would be of great assistance. 

There is especial need at the present time of lectures showing 
the relation of science to many aspects of national life. Science 
and scientific method mean progress and efficiency, and the 
more this is recognised the greater will be the interest taken in 
the promotion of scientific study and investigation. The 
majority of the people in these islands regard science as a thing 
apart from their everyday lives, and even when they admire 
devotion to it or appreciate the advantages given them by 
scientific research, they think it is outside the world of practical 
affairs, whether commercal, industrial, or administrative. It 
is time that a systematic effort was made to remove this common 
impression and to bring science into close touch with social and 
political movements. By this means alone can a large body of 
opinion be created in support of the claims*of science to an 
influential position in the State. The people as a whole will 
remain untouched by descriptive science lectures, however 
good the lecturer or important the subject, but they are ready 
to respond to a call for national efficiency associated with science 
in the place of the shibboleths of political parties of the past. 
What is particularly wanted to gain this end is lectures by 
advocates of science and scientific method, whether they are 
themselves professional men of science or not. The lecturers 
need not be original investigators or distinguished professors, pro- 
vided that they are good speakers and have sufficient knowledge 
of the history of science and industry to show to an audience 
the debt which civilisation owes to its scientific workers, whether 
in the laboratory, the field, or the workshop. The time has 
come for the organisation of this propaganda work, and every 
encouragement should be given to societies or men who will 
take part in it. Political parties send lecturers all over the 
country to expound their principles. There should now be 
lecturers who will similarly spread the message of science and 
efficiency, and secure support for the men who will promote these 
factors in all departments of State. As titles of lectures having 
this intention, the following may be suggested :—** England’s 
Neglect of Science and Some of the Results”’; ‘‘ Unscientific 
Ministers and their Muddles”; “ Politics and Trade”; “ The 
Problem of Food”; ‘“‘ The Claims of Scientific Method ”’ ; 
“Lost Industries and How to Regain Them”; “ Neglected 
Resources of the Empire”; ‘“ Politics and Education ” ; 
“State Control by Amateurs”; ‘‘ Administration without 
Science’; “‘The Representation of Science and Efficiency in 
Parliament’; “ Industrial Organisation and its Benefits” ; 
“The Education of our Masters”; ‘“‘Science in National 
Affairs”; ‘‘ What a Ministry of Commerce might do for the 
Empire ”’ ; ‘“‘ The State as a Co-operative Society” ; “ Practical 
Education”; ‘‘ National Waste and its Consequences ”’ ; 
“The Alliance of Science and Industry’; ‘‘ Needs of Modern 
Life”; ‘“‘How to Increase Work and Wages”; “A New 
Policy of Progress”; “‘The Promotion of Industrial Enter- 
prise ” ; ‘‘ National Economy in Fuel ” ; “‘ Capital and Labour ”’; 
““Workshop Hustle and Fatigue”; ‘“‘ Healthy Homes ”’; 
‘** Nationalisation of the Highways”; ‘“‘ Railways as State 
Services.” 

Recommendations.—(1) That an annual list of public lecturers 
on seience subjects be prepared and published, with titles of 
their lectures. (2) That committees organising public science 
lectures should include representatives of as many interests as 
possible. (3) That to extend interest in science, and belief in 
its influence, beyond the narrow circle of serious students, 
increased use of the bioscope in illustrating natural objects, 
scenes, and phenomena is desirable. (4) That to carry on the 
propaganda of efficiency through science local committees 
should endeavour to secure financial support from manufacturers 
and others affected by national progress. (5) That more 
encouragement should be given at university institutions and 
training colleges to the art of exposition and public speaking, 
for the benefit of those students and teachers whose aptitudes 
may later be usefully exercised in promoting interest in science. 
(6) That while the training of an adequate number of scientific 
workers is of prime importance, it is desirable that everyone 
should be made acquainted with the broad outlines of natural 
science while at school, and that public appreciation of scientific 
knowledge as an essential factor of modern progress should 
afterwards be created and fostered by means of popular 
lectures. 

















EDUCATIONAL INTELLIGENCE. 


Durine the coming session the London School of Economics 
and Political Science (University of London) will offer a series 
of courses of study in the “ rere Theory, and Present 
Organisation of Transport.” ong the series of courses will 
be one covering ten lectures on “‘ The Geography of the Rail- 
ways, Waterways and Seaports of the War Area.” A second 
course of ten lectures will be devoted to the discussion of ‘* Rail- 
way Rates and Fares.” Two courses, each of twenty lectures, 
will be given on ** The Operating and on the Commercial Aspects 
of Railway Economics,” while one of like length will be devoted 
to “The Law of Carriage by Railway.” ‘‘ General Economics, 
with Special Reference to Transport,” and “‘ Special Problems 
of Railway Operating Caused by the War,” are the titles of two 
special series, each of ten lectures. The complete course of 
instruction has been organised with the support of six of the 
leading railway companies, and is yy a to prepare a student, 
should he so desire, to qualify for the London University degree 
of B.Se. (Econ.), with Honours in Transport. The first lecture 
will be delivered on October 5th. A complete syllabus of the 
courses may be obtained from the London School of Economics 
and Political Science, Portugal-street, Kingsway, W.C. 


BrapForD TECHNICAL COLLEGE.—We have received from the 
above College abridged prospectuses of the day and evening 
classes for the session 1916-17, which cc on Sep ber 
18th. The day courses of study are arranged to provide 
diploma courses, part-time technical courses, and courses for 
professional examinations. The diploma courses afford a full 
training for the various branches of the textile, chemical, and 
engineering industries. These courses extend over three——and 
sometimes four—years, and occupy the full time of the student, 
great importance being attached to scientific practical work and 
investigation. In the engineering department the courses 
include civil, mechanical, and electrical classes, power production 
and transmission. Motor car engineering may be taken by 
students who have passed through the course of mechanical 
engineering, or who have otherwise gained the necessary know- 
ledge, and a laboratory is especially equipped for experimental 
work in this branch. 





South WaLes AND MONMOUTHSHIRE ScHooL oF MINEs.—- 
We have received from the secretary of this institution a calendar 
for the session 1916-17, giving particulars of the classes and 
courses of study which have been arranged in chemistry, colliery 
engineering and practice, electro-technics, geology, mathematics, 

hysics, &c. By an arrangement between the Mining Board 

South Wales and Monmouthshire Coalfield—and the Council of 
the University College of South Wales and Monmouthshire, a 
four years’ diploma course of instruction in coal mining has 
been established, to be given jointly by both institutions, This 
diploma will be awarded on the results of examinations con- 
ducted at the conclusion of each year’s course of study by the 
two bodies concerned, and will be issued by the College and the 
School of Mines as a joint diploma. Under Sec. 9 (2) (b) (ii.) of 
the Coal Mines Act, 1911, no person shall be qualified to be an 
applicant for a certificate of competency unless he “ has had 
such practical experience in mining as may be required by the 
rules, for a period of not less than five years, or—in the case 
of an applicant who has received an approved diploma, or who 
has taken an approved degree—of not less than three years.” 
The Home Secretary has approved for the purpose of this Section 
of the Act the Joint Diploma in Mining of the University College 
of South Wales and Monmouthshire and the School of Mines, 
Treforest. The technical training of students in the Joint 
Diploma Mining Course is therefore recognised as being equiva- 
lent to two years’ practical experience. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D.. Commanding. 
Headquarters : Chester House, Eccleston-place, 8.W. 


Officer for the Week.—Platoon Commander N. E. Brown. 

Next for Duty.—Platoon Commander C. H. C. Bond. 

Resignation.—Major T. F. Hobson resigns his appointment 
as Sub-Commandant (dated — 4th). 

Appointment.—Sapper T. seden to be Quartermaster- 
Sergeant (dated September 8th). 

Monday, September 18th.—-Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8.25. 

Tuesday, September 19th.—Range Practice. 

Wednesday, September 20th._-Lecture, W. Byles (late R.E.), 
7.15, ‘ Demolitions.” Platoon Drill, Platoon No. l. Range 
Practice. 

Thursday, September 21st.—Instruction Class, 5.45. Platoon 
Drill, Platoon No. 5. Range Practice. 

Friday, September 22nd.—Technical for Platoon No. 10, 
Regency-street. Squad and Platoon Drill, No. 9. Signalling 
Class. Recruits’ Drill, 6.25 to 8.25. 

Saturday, September 23rd.—Instruction Class, 2.30. Company 
Commander Fleming. 

Sunday, September 24th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45 a.m. Uniform, haversacks, and water bottles. Mid-day 
rations to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Tables A and B 
at Headquarters. 

Corps Meeting.—A general meeting will be held on Saturday, 
September 30th, at 5.30. 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. 

By order, 


MAcLEOD YEARSLEY, 


September 16th, 1916. Adjutant. 








FORTHCOMING ENGAGEMENTS. 


THURSDAY, SEPTEMBER 2Ist. 
ASSOCIATION OF Rattway CompanrEes’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL Enorneers.—The Fifty-third Conference 
will be held at the Railway Clearing House, London. 


THURSDAY anp FRIDAY, SEPT. 21st anp 22np. 
Tue Iron anv Steet Instrrute.—At the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.—Autumn 
meeting. For programme see page 180, August 25th, 1916. 


SATURDAY, SEPTEMBER 30rz. 

Tue InstiruTIon or Locomotive Enctneers.—Caxton Hall, 
Westminster. Mr. V. E. G. Barnes (London and South-Western 
Railway, Eastleigh) will read a paper on “ Locomotive Smoke- 
boxes and Fittings.” At 2.30 p.m, 


WEDNESDAY, OCTOBER 18ru. 

Tue NorrincHamM Society or ENGINEERS.— At the 
*“Welbeck ” Hotel, Milton-street, Nottingham. Reading and 
discussion of short papers on engi ing subjects. Members 
may submit such papers, which should not take more than ten 
minutes to read. At 7.30 p.m. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of 
Branch, 25, 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





Specifications may be obtained at the Patent-office Sale 
Southampton-buildings, Chancery-lane, W.C., at 6d. 








INTERNAL COMBUSTION ENGINES. 


August 12th, 1915.—-Two-srroke EnGines, Arthur 
Brougham, 48, Mazenod-avenue, West Hampstead, 
London. 

In this engine the cylinder A is closed at both ends, and the 
explosive charge is compressed at the inner end of the cylinder 
on the inward stroke, Towards the end of the compression 
stroke the compressed gas and air mixture flows through ports 
or passages F formed in the cylinder wall to the explosion side of 
the piston. The crank of the engine shaft 8 is located in a 
chamber fixed to the inner end of the cylinder, and mounted 
on the crank is a block W adapted to slide in a link formed in 
one with the piston-rod and working in the crank chamber B. 
The cylinder is fixed vertically to a crank chamber, the lower 
part of which has fixed to it a small lubricant pump cylinder 
C, into which the lower end of the piston-rod D extends to act 
asa pump piston, Near its inner end the interior of the cylinder 
wall is formed with longitudinal grooves that bridge the piston when 
the same is at theend ofitsinward stroke, and allow the compressed 
mixture to flow from below the piston to above it. The explosive 
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mixture is admitted to the inner end of the working cylinder 
through a lateral branch or port controlled by an automatic 
valve N, and the exhaust gases escape through a lateral branch 
or port at the upper end of the cylinder, controlled by another 
valve O that is actuated at the proper time by a timing cam 
fixed on the crank shaft. Assuming the compressed charge 
above the piston to have exploded the piston is forced down, 
thereby compressing the mixture that had been drawn into the 
cylinder upon the previous upward stroke. Towards the end 
of the downward stroke the piston passes the upper end of the 
slots formed in the cylinder wal! and the compressed mixture 
flows into the upper part of the cylinder, forcing before it the 
burnt gases which pass away through the exhaust valve, which 
is then opened. At the end of the next upward stroke of the 
piston the mixture is exploded, and the operations are repeated 
as usual in two-stroke cycle engines.—dugust 23rd, 1916. 
15,107. October 26th, 1915.—StTartinc Apparatus, Sir 
Kenneth I. Crossley, Bart., of Crossley Bros., Limited, 
Manchester, and others. 

This invention relates to internal combustion engines which 
are started by compressed air from a receiver, the compressed 
air being supplied to the latter by the engine itself during the 
compression strokes of the piston. The invention aims at pro- 
viding apparatus for controlling the valves and preventing the 
admission of fuel to the engine cylinder during the periods when 
the air receiver is being recharged with air. In engines of this 
kind the cylinder is provided with a retaining valve to prevent 
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air passing from the cylinder into the starter except when 
required. The illustrations—Figs. 1 and 2—show how the 
method is carried into practice. When the apparatus is not 
in use the hand lever is placed in the “ inoperative ’’ position J, 
and the stop cock E is closed. When the engine is to be started 
the stop cock E is opened and the hand lever F is moved into 
the “ starting *’ position at L, and, owing to the lever N N being 
mounted excentrically to the pin G on the fulcrum P, this brings 
one end of the lever N N in contact with the cam M, the other 





end of the lever o the valve D, thus admitti neo sa 
air from the receiver C through the valve D, past valve B— 
the latter becoming self-acting—into the cylinder A,and impart- 
ing an impulse to the engine by forcing the piston R outwards 
on each working stroke until the hand lever F is moved away 
from the “‘ starting ’’ position, or until the air from the receiver 
is exhausted, or until the stop cock E is closed. When the 
engine is working and it is desired to replenish the supply of 
compressed air in the air receiver, the stop cock E is opened and 
the hand lever is moved over to the “ charging ’’ position, thus 
opening the cylinder retaining valve B. The air compressed 
in the cylinder A on the compression stroke then passes out of 
the cylinder past the valve B, air receiver retaining valve 
D—the latter becoming self-acting—and stop cock E to the 
receiver C. As soon 4s the supply is sufficiently replenished the 
stop cock E is closed, and the cylinder retaining valve is closed 
by moving the hand lever F F back to the “ inoperative ” 
position. _ While charging the receiver from the air comp’ 

in the cylinder it is desirable to prevent the admission of fuel 
to the engine. In the illustration the engine is an oil engine, 
and there is an oil fuel valve Q which is lifted off its seat by the 
cam-shaped projection S on the fulerum boss of the hand lever 
when the hand lever is moved to the charging position. In 
this example the oil fuel is normally passing across the head of 
the valve Q to a sprayer, under pressure from a pump, but when 
the valve Q is opened the oil is by-passed through the valve to 
the lower opening shown, and thence, say, to the oil supply 
reservoir, thus preventing it being admitted to the engine.— 
August 23rd, 1916. 


SHIPS AND BOATS. 


12,361. _ August 27th, 1915.—-ELecrric Suip Proputsion, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London (a communication from the General Electric 
Company, Schenectady, New York). 

This invention relates to the propulsion of ships by means of 
alternating-current motors with high efficiency at full running 
speeds ahead, and with high torque for reversing the direction 
of motion of the vessel. The system of propulsion comprises a 
suitably driven alternating-current generator supplying energy 
to an induction motor having its rotor mounted on the propeller 
shaft. As is well known, jthe speed ratio between such a 
generator and motor can be changed by changing the number 
of poles of the primary winding of the motor. The induction 
motor has a primary winding or windings, adapted to produce 
magnetic fields of two different, pole numbers, and is provided 
with means whereby an increased torque is produced when the 
primary winding is arranged for reversing. This increased 
torque can be produced by employing a secondary winding 
affording a low resistance path fr the secondary current. for 
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high-speed pole number, and a relatively high resistance path 
for the low-speed pole number. The method of operating this 
system consists in connecting the primary winding for its high- 
speed pole number for running the ship at full speed ahead, and 
for its low-speed pole number for reversing the direction of 
motion of the ship. A is the turbine mechanically coupled to a 
polyphase alternator. There is shown for the purpose of 
illustration an alternator B of the revolving field type, having an 
exciting winding C supplied with direct current from any suitable 
source D means of slip rings E and co-operating brushes. 
The alternator has a polyphase stator winding F connected to 
bus-bars. The propeller H is mounted on the same shaft J 
as the rotor K of an induction motor. In the drawing the 
secondary winding of the motor is shown, as carried by the 
rotor member, and the primary winding as mounted in the stator 
member, but it will, of course, be understood that the primary 
winding may be carried by the rotor member, in which case the 
secondary winding will be incorporated in the stator member.— 
August 23rd, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


12,868. September 8th, 1915.—ELecrric CoNTROL FoR 
PLANING Macutnes, British Thomson-Houston Company, 
Limited, Cannon-street, London (a communication from 
the General Electric Company, Schenectady, New York). 

This is a combined hand and automatic control for electric 
motors for driving planing and similar machine tools. The 
hand controller comprises a switch for throwing the control 
from automatic to manual and vice versd, and a switch mechanism 
plainly marked to indicate the ‘* out *’ and “‘ return ” movements. 

A represents the armature and F the shunt field of an electric 

motor for driving a planer. The direction of rotation of this 

motor is controlled by four electro-magnetic switches, two for 
each direction of rotation. Two of these switches C and D are 
respectively for driving in the “ cutting” direction, while the 
other two switches, R and 8S, when closed drive the planer in the 

“return ’’ direction. These four switches are operated by shunt 

windings controlled by the master switch X which is biassed to 

assume the “ intermediate ” or neutral position. The parts are 
shown in the position they assume when the circuit breaker is 
open and all parts de-energised. When the line is energised 

by the closing of the circuit breaker O and the master controller X 

is moved so as to engage the finger E, the windings of the con- 

tactors C and D are energised in parallel across the line, while 
with the master switch in the opposite position in contact with 
the finger F, the windings of the two contactors R and S are 
similarly connected across the line. A starting resistance D is 
provided for the motor, this resistance being controlled by an 
electro-magnetic switch G connected so as to close and short- 
circuit the resistance when the counter-electromotive force of 
the motor rises to a pre-determined value. For varying the 
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| speed of the motor there are two theostats, one of which has r 
resistance T, which is controlled by the arm H, while the other 
has a resistance U controlled by the arm J. When the motor 
is started, the switch G is open and both of the resistances are 
short-circuited through the wire K and the switch L, which is 
spring closed. When the switch G closes the switch L is opened 
so as to break the short circuit. With the master switch X in 
engagement with the finger E, that is, in the “‘ cutting ’’ position, 
a portion of the resistance will be connected in the field 
circuit. When the master switch is moved to the opposite 
— the connection to the arm H of the rheostat is broken 

y the closing of the line contactor R, so that through the 
connection at the arm J all of the resistance T as well as a 
portion of the resistance U will be in the field circuit. In order 
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to bring the motor armature to rest quickly a brake resistance 
is provided through which the motor armature is short-circuited. 
This brake resistance is divided into two sections W and Y. 
The purpose of these two sections of resistance is to graduate 
the dynamic braking current as the field builds up and the 
motor slows down. The change of control from automatic to 
manual and vice versd is effected through the agency of a relay M 
having two bridging contacts N O and a switch mechanism 
composed of two switches P Q is provided for changing from 
automatic to manual control. The arrangement is such that 
the operation of either of the switches will stop the motor and 
throw the control from hand to. automatic and vice versd.— 
August 23rd, 1916. 


16,187. November 17th, 1915.—FrEp Motion ror MAcHINE 
Toots, Jackson Holroyd, Ovenden, Halifax. 

The chief object of the present invention is to prevent the 
automatic or power driven feed of machine tools in which a 
saddle is caused to travel along the bed from being put into 
operation when the irreversible gearing is in driving connection 
with the carriage and vice versd, and so avoid damage to the gears. 
According to this invention a hand operated worm A gears with 
a worm wheel B that is loose on the hand feed shaft C and is 
arranged to be put into and out of driving connection with the 
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shaft by a sliding clutch member D which controls and is 
controlled by the position of a lever appertaining to the 
mechanism which puts the automatic or power driven feed into 
operation, the arrangement being such that when the automatic 
or power driven feed is in operation the lever occupies a position 
which prevents the sliding clutch member from engaging the 
worm wheel, and when the clutch member engages the worm 
wheel it prevents the lever from being moved to a position 
which will enable the automatic or power driven feed to be put 
into operation.— August 23rd, 1916. 


17,937. December 23rd, 1915.—Duprtex Bortnc MILs, 
Webster and Bennett, Limited, Coventry, and another. 

In duplex boring and turning machines the tables are usually 
close together with the control mechanism at the ends of the 
mill. It is desirable that the cutting tool be located on the side 
of the work next the control mechanism, so that the attendant 
can watch the operation, but it is also essential that _ the 
tangential component of pressure on the cutting tool be in a 
direction towards the cross slide. This means that for turning 
work the tables should revolve in opposite directions, which 
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necessitates two sets of boring and reamering tools with opposite 
cutting edges. To avoid this, the inventors employ reversible 
gearing in the drive to one table, so that for boring or reamering 
it can be caused to revolve in the same direction as the other 
table and in the opposite direction for turning. In the drawing 
the right-hand table A is driven from a lay shaft B through 
a constant pair of gears so that it rotates always in a direction 
which is counter-clockwise looked at from above. The operator 
stands at the right-hand side of the machine, and the control 
mechanism, which is not shown, is at the right of the axis of 
the spindle and therefore the control mechanism is handy. 
The left-hand table C is also driven from a lay shaft D through 
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constant gears. The lay shaft, however, can be driven in either 
direction from a tantly r ing shaft which is in 
connection with the feed mechanism. The axis of this shaft is 
shown at E, and as it always runs in the same direction the feed 
mechanism is not reversed when the direction of rotation of the 
table C is altered. On the lay shaft are two bevel gears F and G, 
either of which can be clutched to the lay shaft by sliding a dog 
clutch member H under the control of a lever J. The two 

rs F and G mesh with a bevel wheel K on the driving shaft E. 
Thus by engaging the clutch H with the correct gear F or G the 
table can be caused to revolve in the required direction. For 
turning work the table C is rotated in the opposite direction, 
so that special turning tools are required for the left-hand table, 
but considerable advantages are obtained because the tangential 
cutting pressure is more efficiently taken by the cross slide. 
The control mechanism for the left-hand portion of the mill 
is arranged at the left-hand side of the axis of the table C.— 
August 23rd, 1916. 


101,122 (4486 of 1916). March 27th, 1916.—Reverstne GEAR 
FOR PLANING Macuings, John George Stirk, Ovenden-road, 
Halifax. 

This invention relates to planing machines in which adjustable 
tappets for operating an electric reversing switch connected to 
the ordinary table reversing mechanism are carried by a worm- 
driven circumferentially slotted disc,.the object being to drive 
the dises directly from the bull-wheel shaft and to provide 
means for setting out the choke movements of the tables. 
The arrangement is shown in Figs. 1, 2, and 3. A small 
pinion A is mounted on the end of the bull-wheel shaft B. This 
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pinion gears with a wheel or disc C mounted upon a stud D 
and having internal or external teeth. The wheel C has 
adjustably secured thereto dogs F which—as it is revolved— 
strike one of the arms G of a double armed electric reversing 
switch H controlling the reversing mechanism. The wheel or 
dise C may be indexed to give a direct scale reading of the stroke 
movements of the table J to facilitate measuring and adjustment 
of the stroke. K is the bull wheel.— August 23rd, 1916. 


ORDNANCE AND ARMOUR. 


1,679. August 12th, 1915.—GrENADEs, James A. Leeming, 
Townshead-road, Richmond, Surrey, and another. 

The grenade constructed in accordance with this invention— 
Figs. 1, 2, and 3—is divided transversely into two main parts, 
which are detachable one from the other, namely, a hollow part 
or container to hold the explosive, and a cap or head-piece 
containing the firing-pin or striker, and adapted to be seated 
against the container. The latter is adapted to admit of the 
eap, fuse, and detonator being easily inserted in place, whilst 
the head-piece with the firing pin is removed. A is the explosive 
chamber of container, I is the cap or head portion carrying the 
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firing-pin M, C is a bridge piece, carrying a central tube D, which 
carries a second tube E for the priming charge or detonator, F 
is the cap chamber, G the time fuse, C! are the filling apertures, 
and H a cover plate held as shown. The head I is secured to 
the container by screwing to the tube D. The extension of the 
serew-threaded hole J contains the head K of the firing-pin M 
and a coiled spring N for forcing the pin inwards when released. 
The firing-pin M is held in its retracied position by the forward 
end P of a bent lever R that enters an inclined slot 8 in the head I, 
and normally acts against the inner side of the head K of the pin, 





so’as to’hold the latter'in its outer retracted”position. Near this 
end the lever normallyjbears upon the edges of the slot 8S, which 


then serves as a fulorum.— August 23rd, 1916. oy ee oo 


MOTOR CARS AND ROAD VEHICLES. 


14,687. October 18th, 1915.—Drivine Axtes, Humber, 
Limited, and another, Humber Works, Coventry. 

This invention relates to driving axles of motor vehicles in 
which the gearing is removable through an aperture in the 
casing, the inventors’ aim being to prevent the leakage of 
lubricant along the shafts, With this object, the detachable 
cover A, attached to the centre of the axle casing B, carries 
a pair of bearings C which support the differential box D. The 
latter carries the worm wheel E driven by a worm the bearings 
of which are also on the cover plate A. The ends K of the 
box D beyond the bearings are especially shaped as by having 


N° 14,687. 


rounded or bevelled edges. Or, for instance, they may have 
attached to them washers F secured in any suitable manner. 
The edge of each washer is curved as shown and these washers 
are engaged by sliding bushes G. Suitable flanges or partitions 
H in the body of the axle casing B contain the sliding bushes 
of which one is provided at each side. Each bush is pressed 
by a spring against the washer F, the end is flanged at right 
angles, and t he edge of this flanged part is rounded off or bevelled. 
The bush has only limited free movement as it is engaged by a 
stop peg J engaging a hole or slot in the bush.—August 23 
1916. 


MISCELLANEOUS. 


100,732 (6541 of 1916). May 6th, 1916.—ELecrro-MacGNetic 
Retays, Siemens and Halske Aktien Gesellschaft, Berlin. 

This invention relates to electro-magnetic relays and especially 
to the method of securing the armature to the plate spring 
which forms the hinge or support therefor. Previously the 
spring has been firmly connected with the armature by screws 
or other means and is not easily released from the base or 
supporting bar. The arrangement is shown in Figs. | to 4, 
Fig. 4 being on an enlarged scale. The iron core A which 
carries the coil B is flat, and is cranked at the ends to form pole 
— CD. The relay is fixed to the base or supporting bar E 

y means of one of these pole pieces. On this pole piece is also 
screwed a plate spring F which carries the armature G. The 


N?100,732. 
Fig. 3. 





armature is flat and of approximately the same width as the 
iron core A. It co-operates with the pole pieces C D by means 
of the ends of its flat side, and controls a pair of contacts E F. 
One of these contacts is fixed to the armature and the other to 
the pole piece. A bow piece H serves for limiting the stroke. 
A soldered lug O serves for the connection with one of the circuit 
conductors, whilst the other conductor is connected with the 
holding bar. The spring F is open or frame-like. Near its 
supporting or pivot end it has a recess J in which a hook or 
clip K on the armature engages. This hook overlaps the 
inner edge of the recess as soon as the armature is pushed from 
the front side of the relay under the plate-spring. The armature 
is further provided with bent over pieces M which, when the 
armature is pushed in, lie over or outside of corrugated portions 
of the spring F.—August 23rd, 1916, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 6561/09.—Furnaces ; gaseous fuel furnaces. In regenera- 
tive reverberatory furnaces the air and gas passages are provided 
near the furnace chamber with removable sections respectively, 


which, when damaged, may be replaced by similar parts. The 





sections may be united to form a single structure, and are 
preferably provided with: removable metal sheaths or metal 
bands to facilitate their conveyance, &c. Friedrich, O., Ger- 
many. 

No. 7144/09.—Lenses. In a collective lens, having a large 
relative aperture, which is spherically corrected by means of 
one deformed surface, the axial elements are so chosen that the 
sine condition is also fulfilled. Zeiss, C. (Firm of), Germany. 
Dated April 18th, 1908. 

No. 7154/09.—Evaporating apparatus. A piled multiple- 
effect apparatus comprises a number of elements, each of the 
separate heater and evaporator type. The heaters are formed 
of vertical tubes, through which the liquid flows upwards, and 
which are heated by steam admitted by pipes at the base. The 
evaporators are placed between the heaters, and are provided 
with steam discharge pipes at the top and liquid discharge pipes 
at the bottom. Wiegand, W., Germany. 

No. 7409/09.—Cigar-making machines. In a. cigar-making 
or bunching machine the carrier supporting the bunching roller 
forces the bunching trough up to the ot of the tobacco feeding 
table, the bunching trough descending to its normal position 
when the rolling of the bunch commences. Mathias, O., Ger- 
many. 

No. 7913/09.—Electric lamps. Incandescent lamps. The 
bulb is pressed against a stop, such as a spring, by a second 
spring, so that on fracture of the bulb the lamp is brought out 
of engagement with one contact. The second spring forms the 
other contact. The invention is particularly applicable to 
miners’ battery lamps for preventing the ignition of explosive 
gases on fracture of the bulb. Farber, F., Germany. 

No. 8349/09.—Annealing pots. A welded wrought iron 
annealing or like pot of the kind described is provided with a 
welded moulding of any desired shape to take the lid, and such 
moulding may be formed with welded carrying eyelets. Lam- 
mine, E., Germany. 

No. 8965/09.—Looms; change-box motions; picking 
motions. Each side of the loom is provided with a change-box 
motion, and a crank stud on the crank shaft drives the recipro- 
eating knives of the change-box motion on the driving side of 
the loom by lever mechanism, the crank stud also driving the 
picking motion by means of lever mechanism. The piting and 
change-box motions may thus be simultaneously adjusted, the 
throw of the box always taking place just after the end of the 
pick, and before the beginning of the next pick, whether the 
pick is adjusted to occur sooner or later. Schwabe, G., Austria. 

No. 8986/09._-Looms ; stopping and starting mechanism ; 
brake mechanism. Schwabe, G., Austria. 

No. 9148/09.—Sugar. Crystallisation is effected in mixing 
apparatus comprising a cylindrical trough provided with stirring 
arms carrying horizontal scrapers. The trough may be tilted 
by means of gearing, and may be provided with a cap and 
pipe connecting it to an air pump. In another form of mixer 
the scrapers are inclined to the axis of the central shaft, and 
thus have a conveying action. The drying operation is effected 
in a cylindrical trough carrying stirring arms, and alternating 
with these, conveyor blades touching the sides of the trough 
and formed either of a continuous spiral or of strips of metal. 
The air current ma; ~ through the apparatus in the opposite 
direction to that of the sugar, or may enter at both ends of the 
trough and pass away at the centre. Griere, C., Germany. 
Dated April 25th, 1908. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 30th. 

TxEe market developments, as far as steel is concerned, for 
the past ten days or so show that European countries have 
succeeded in placing very large orders for material, including 
200,000 tons of steel bars, with the Bethlehem Steel Company, for 
direct shipment to Great Britain and France, and some 75,000 
tons of beams and shapes through the general New York agency 
for the Allies. Very much business from European sources is 
seeking acceptance, but with capacity already under contract 
for several months there is no positive assurance that very much 
new business will be paneled at an early date. American 
consumers have all along been serenely betting on the wrong 
horse so far as a reaction in prices was concerned. Prices 
have been steadily mounting, and pressure for supplies has been 
increasingly fierce. To-day steel making capacity is sold in 

tches as far ahead as next July, and even war buyers are a 
ittle cautious about purchasing just now for delivery after that 
date. American steel necessities have been dammed up a 
long time. Much of them are in pigeon-hole condition—all 
planned, awaiting the time to place orders. It is this that is 
checking a great deal of domestic demand, but the wear and 
tear is so great, and new requirements calling for steel so urgent, 
that a great deal of business is now coming to the mills at present 
war prices. There would be more, but the mills simply cannot 
take it. Besides, the end of the war is not in sight. An over- 
whelming Allied victory or two would put American steel prices 
down considerably by furnishing a safer basis for discounting 
probabilities involving further enormous expenditures. The 
reaction, whatever it is to be, will be tempered by a loosening 
up of latent or checked American demand, and whatever slice 
of foreign business is to come to this country. Copper buying 
is now extending far into next year. November copper is 28, 
January 27. The expected 125,000-ton order from the British 
and French Governments for 1917 is influencing 1917 caleu- 
lations, 








Houipay Rattway Trarric.—Despite the absence of cheap 
travelling facilities, the cancellation of Bank Holiday, and the 
Government’s appeal for the postponement of holidays, the 
number of passengers on the Great Western Railway during 
the fortnight ended August 5th showed no diminution as coim- 
pared with normal years ; indeed, in some directions there was 
a noticeable increase. Numerous divisions of the through 
expresses were necessary, notably on the West of England route. 
The Cornish Riviera ‘“ Limited” express left Paddington in 
three sections on eight occasions during this period, conveying 
a daily average of nearly 1400 passengers, a record being reached 
on Saturday, July 29th, when the passengers numbered 2027. 
The passenger traffic throughout the Great Western system was 
quite abnormal, and the efforts of the depleted staff were severely 
taxed by the quantity of luggage to be dealt with, the number 
of packages rh se by individual members of the public showing 
no general diminution. 


Corrosion ResEarcu Station.—The Government Research 
Council having made a grant of £1000 per annum towards the 
cost of carrying on the research inaugurated by the Institute 
of Metals Corrosion Committee into the eauses of the corrosion 
of marine condenser tubes, it has been found possible by the 
Corrosion Research Committee, which has recently been 
reconstituted so as to include representatives of all bodies 
interested in the subject, greatly to extend its sphere of activities. 
Two salaried investigators have been appointed in the persons 
of Captain G. D. Bengough, D.Sc., and Dr. O. F. Hudson. They 
will conduct scientific researches on the Committee’s condenser 
plant, now about to be installed, by the courtesy of the Brighton 
Corporation, in the Brighton Electricity Works. The plant will 
be worked under ordinaryindustrial conditions, the microscopical 
and other examination of the metal treated at Brighton being 
carried out in the metallurgical laboratories of the Imperial 
College of Sci and Technology, South Kensington. 
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COAST GOVERNMENT RAILWAY 
REQUISITION, 1412. 
WORKSHOP TOOLS. 


GOLD 
[ihe Crown Agents for the 
COLONIES, geting on behalf of = Govern- 
Te 4 the Gold’ are Pivi consider 
of SECOND-HAN WORKSHOP 
TOOLS of : yi oe size similar to the tools specified below. 
The tools are ——— Y ned use in the workshops of the Gold 


Coast Railway at 
METAL WORKING TOOLS. 
STANDARD HIGH-SPEED RADIAL DAILL. 
with yo temers Hh motion to spindle. — to be 
i. & cane dius of arm be from 


To be saliable for e divest drive by electric motor. 
ae ACTING HIGH-SPEED PLANING MA- 
NE, aetna driven. LS sepa of anes 
eos Li ae by 3ft. 61 le, and . 6 
To have Ld ast boxes on cross-slide and 


ITEM H. 


ITEM 1. 


one on front upeigls 

| ag mae UNIVERSAL LATHE, bering 
4ft. between centres, and range of centre heigh 

7in. to 18in. Maximum diameter of work over 

bed Sin., and over table 27jin. Countershaft 


to have # of 1 
PROFIL NG and GENERAL MILLING 
MACHINE, with rising and falling cross-slide. 
Similar to W. Muir Co., Ltd., Manchester, 
Size No. 3. To be electrically driven. 


WOOD WORKING TOOLS. 
Sin, CROSE-CUT PENDULUM SAW for 7 HF. 


ITEM M. 


ITEM N 


ITEM Q. 


, ITEM 8. 
by ‘in, Thick, and to cut tenons up to 6in. long 
one operation. To yo single and double Fre Sa 
To be direct-cou 
PANEL PLA} ing” and THICKNESSING 
MACHINE, — side cutters. To take in timber 
up to Sin. ae and Sin. thick. To be direct- 


agape to cor and PLANING MACHINE, to 
take in timber up to 12in. _ and 4in. _ 
To be provided with variable feed 

hi To be d for direct. 


pled motor on machine cou 
IZONTAL | LOG BAND BAW, for cuttin, 


ITEM V. 


ITEM W. 





ITEM X. 


by separate 
be aie drive with self-acting 
belt tightener 


Firms having tools which sae eae: to meet the above 
specification are invited to vend by pod aptcng lh and prices, 


together with addresses where 5 a inapoctet. to 
the CROWN AGENT FOR THE COLON September 2 — 
8.W., on or before noon on Thursday, Septem ber 28th, 
P lease esr | following reference :— 
Gold Coast Railway Requisition 1412. 697 





UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 
UPON-TYNE. 


Parcira.: W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17. 
Commencing September 25th, 1916. 


Departments of Mechanical, Marine, Civil, and 

Electrical Engineering, Naval Architecture, 

ini, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 
Armstrong College, Newcastle-upon-Tyne. 


UNIVERSITY OF LONDON. 
(joldsmiths’ College, New Cross, 


THE NEW SESSION” COMMENCES MONDAY, 
SEPTEMBER 
Enrolment mention September 18th. "Special terms to 


ENGINEERING DEPARTMENT. 
Heap or Devsntuest 
W. J. LINEHAM, BSc, M.LCE., MLME., eney 
COMPLETE COURSES are provided in MECHANICAL, 
ELECTRICAL, and CONSTR TIONAL, ENGINEERING, 
BUILDING and ARCHITECTURE; also Pre tion for the 
Examinations for London University’ Engi- 








in 
neering, Institution of Civil Engineers, City and ‘Guilds of 
London ane re &c. Also a ye in Se Fit and 
Machining, Pattern Making, be 60 Sig te ny etal Plate Work, 
Land pom “4 ag Practice, Tracing, 
a 
he COU: 7H CERTIFICATE of the College is granted after 

ssisehostiey study, and the DIPLOMA for 

Time-tables and all particulars may be Dotained at the 
College Office, or upon application to 

THE ACTING WARDEN, 
472 Goldsmiths’ College, New Cross, 8.E. 





LONDON COUNTY COUNCIL. 


DAY & EVENING CLASSES 


IN ENGINEERING 
(CIVIL, ELECTRICAL, MECHANICAL, 
AND MARINE) - 


are held at the under 
the London County Council — 


HACKNEY INSTITUTE, 
N.E 


maintained by 





Dalston - lane, 


(MECHANICAL AND ELECTRICAL). 


PADDINGTON TECHNICAL INSTITUTE, 
Saltram-crescent, W. 
(MECHANICAL AND ELECTRICAL). 


SCHOOL OF ENGINEERING AND NAVI- 


ENGINEERING. AND TECHNICAL 
OPTICS. 
Northampton peng 

St. John-street, Lo 
ENGINERAING DAY COLLEGE. 
Mocha a Sad "Eloctri - ateioal P mgiueering will buat g . 
Monday, nd ber, _ Courses in Civil and 
Mechanical Engineering Fw 3 





in 
in tide speciation le 
neering inclu ion in 0-’ 
ENTRAN XAMINATION on Tuesday end Wednes- 
A... es cod 27th September, ate These courses include 
petlods mt in commerical works! no, San extend over four 
gor at the 


for the Tres of B.Sc. in Engineer- 
e Univeraty ot - ante ‘ees £15 or a r annum. 
SCHOLARSHIPS, of 
“= wil gr ofored = P at the 
Examination in September, 


e value of 
TECHNICAL OPTICS. 

Full and Part-time Courses in all branches of this important 
department of Applied Science poctng ~~ in sporually 
equi laboratories and lecture n AITC 
SCHOLARSHIP (value £30) will be ‘offered is this department 
at the Entrance ination. 

Full particulars as to fees, dates, &., and all information 
the work, of the Institute can be obtained at the 


respecting 
Institute, — on on eplicatin 
INEUX WALMSLEY, D.Sc., 
379 Prin incipal. 
UNIVERSITY OF LONDON. 


x: | School of Architecture. 
DAY COURSES. 


hit 














The University School of A t Uni y Coll 
provides 2 a 2 training for a+ vad pe Sn to enter the 
A , 48 well as for those who have already 

ence. 


The Day Courses for the B.A. Degree (Honours in Architec- 
ture) extend over three years. The Course for the College 
Certificate in Architecture extends over hk or rere mon 

Students who take their Degree or who receive a irst-class 
College Certificate are exem from the Intermediate 
ee of the Royal Institute of British Architects. 

ial Courses for advanced students can be taken by the 


Tere or Session. 
EVENING CLASSES. 
The Carpenters’ Company Evening Class in Design has been 
suspended ta x the duration of t the w war. 





octane ex 


In the DEPARTMENT OF | ong egy gpg e + < conducted 
aad the di ion of Professo: D. 

F.R.LB.A., students can work in in the : or in aoe evening or 
partly in moan 4 the tions may ol n 
a Certificate in Town Planning or a University Diploma either 
in Town Planning = Civic ‘Architecture or in Town Planning 
and Civic Engineerin, 


THE SESSION 1916-1917 OPENS ON MONDAY, 
OCTUBER 2nv. 


For pamphlet giving page apply to 
= § WALTER TON M.A., D.Lit., 


University Oebape Londen 


686 (Gower-street, 


Wanted, a Gentleman Experi- 


ENCED in the Design of J Bae 6 ip Senge 
for military te hae Pm Bae Oe aS f experience and 
r Office, 


sala uired.—Add: woes Norfolk- 
street, Strand, W W.C. * 698 a 


Dru htsman (Ex 
TED for Coke pos an 
Write, Deeg on ee age, 8a) 
mili person 


.— Appl} pal Labour Exchange, quoting “The 
Wand No. ADI. —— 


xPereuec’) 


en, 


Bnei 





ary: by Chartered Patent 


Agent a ~ ere ipelie: 2 ASSISTANT, 
ace en: Drafting of Specificas 
_s ports, be. “Taarees, ddress, 571, Engineer Office, 33, Norfolk- street, | shop 





Ween First-class Buyer in 


ed in Construction of 


large Engineeri: bet ony onga 
Rotary Begnnss s eer Leadon. Caneel lied esta clishment. 
need mee Bi a ddrenn Engineer eer ( Yflice, 
3 SNobtelicatront, Bt Strand, W.C 5 626 a 





Wanted, i inthe North of England, 


MAN to take FULL CHARGE of Drop Stamping 
conversant with the Die 


Plant. Must be thorough! 
eWhite, PLANT, care of — 
A 


and business general] 
iL EC. ge’ — 


Cornhil 
Manager Wanted for 


W: orks 
Bg uipped sy. ll Manufacturing Works on 
vious (experience of well-proved aes ah 
id - Laos man. GAdaress, 691, Engineer Office, 33, 
Ro ‘olk-street, Strand, W.C. 691 « 


Axiant Wanted in Machine 


Sout are London Office, capable of dealin ng with 
l correspondence, and re — 
some pate in foreign business, 
keeping.—Address, in ee oun particular ~ 
¥ ee 
A 
Charge of|% 


oe experience, age, and uired, 
Bitice, 33, No ; Sand, Wor 
gem 4 of Factory. State qualifications, experience, 


rfolk-street, Strand, 
Engineer to Take 
required. Also ENGINEER'S FITTER for 


© person living outside the 10 —_ radius, or 
“pe ny —Address, 
C. P82l a 

















age, an 
same works. 
already engaged on Government work, need a 

P82i, Engineer Office, 33, Norfolk-street, Stran 





Superintendent (Assistant) for 


Machine Shop; FOREMEN and TOOL SETTERS 

~d Srones and —— for large Munitions Factory 

Birmingham —-,. ——— for suitable men. 

Dy and night shifts. ay nee not be en on 

Government work. ya ‘ull details to your nearest bour 
Exchange, and quote “The Engineer” and No. A2295. 


ENGINEER SURVEYORS. 








invite 





Dreaghenen (Senior), Accus- 

and Tools, Must have good 
vernment work need apply. 
— Me 


and 





Draught htsman Well Up in Theory 
a work REQUIRED, at 
Once in Engi 1 ain Ome lew ; must be amen 
for the Army.—Write, stating pcre vem references, age and 
salary required, to Box 2332, care of Brown's, 21, Tothill-street, 
Westminster. 708 a 





rawing-oftice Chief, Manches- 


sotiun Fee ve ee —A eee 5 ‘sad —— a 
NT a First-class N to TAK PUHARGE 
of i Draving oor, 8; ities, Slowteionl cranes and lifting 





Good and permanen ition. No person 

i coat ed on Government work will bee .— Write 

- apply. in first instance to Be nearest of Trade 

Labour E: “The gi ” and num- 
ber 633. 





(Food Mechanical Draughtsman 


Required for Engineering Works in ~< State age, 
experience and salary required. No one on Government work 
need apply.—Write or apply to your nearest Board of Trade 
pepe change, mentioning ‘The Engineer” and 
0. 


Reg uired Immediately for War- 

CEw Two DRAUGHTSM N. one for Structural 

Work oan 3 one for hanical Machinery o Hydraulic Work 
making detailed drawings f from. etches, Ae. Must 

ho ineligible for mili service. “4 already 

on Government ——s 7 uired 


ae 
be ecctites  PGtate salary 
bo nearest Board uur Exchange, mentioning 
e Engineer” ana rk any 








W anted by a Large and 
Blac Firm in e Vues, a 
HEAD ACHINE SHOP To EMAN. Good and 


— a for a reliable man. A liberal sa! ry i 
ffered. No man already engaged om Government werk will be 
emplorod. pats ply to the nearest Labour Exchange, mentioning 
e Suginee™ and No. A2323. 





Wanted, | Under-’ Foreman for 


Foundry. wogeren see on Government 
work will be yo eee my your nearest Board of 
Trade Labour Ex mentioning “The Engineer” and 
number 650. 





Phe Di Directors of an Old- estab- 


ED Company t 
A PPLIGATIONS from geutonee foidine Fistolnes Board 
of Trade Certificates. Applicants will be required | to take 








THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


Parncirat: J. C. M. Ganverr, M.A. (late Fellow of Trinity 
College, Cambridge). 





Pippeees, Son forwarded free on srintin. - 
ticulere of the courses leading to the ch. Gniversity 
degrees in the Feculty of Technology, in the following de- 


partments :— 
MECHANICAL ENGINEERING. 
ELECTRICAL ENGINEERING. 
me ENGINEERING (including Municipal Engi- 


THE CHEMICAL INDUSTRIES (including General 
Chemical Technol Dyeing, Printing, 
Papermaking, Bre’ ng, and M 


THE TEXTILE INDUSTRIES, 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MINING. 
ARCHITECTURE. 
During the Session 1916-1917, First Year Courses will be 


specially adapted to the requirements of students who may 
wish to take Commissions in H.M. Forces. 769 


nd make neat 
of boilers and engines. The duties will include the examina- 
orl be boilers and engines, including the indication of the 


a “Applicants must be ineligible for military and naval 
service, but applications will be considered from gentlemen 
invalided out of either service. 

rite, stating salary, with copies of three recent testimonials, 
INEER, care of Davies and Co., Advertising Agents, 
Finch-lane, London, E.C. 680 4 


T° Disabled Officers.— Wanted, 


a GENTLEMAN, under 27 years, ua lified for military 
service, single, with public pla education and three 
ineering experience, as ENGINEER ASSISTANT MANA. | pod 
GER on Tea Estate in Assam, to qualify for tea-planter’s 
career.—Preference to officers returned from the front unfit for 
further military service.—Address, ASSAM, Wm. Porteous and 
lasgow. P808 a 








To Disabled Officers.— Wanted, 


as ASSISTANT on Tea Estate in Sylhet, a Public School 
Man, under 27 years, disqualified for military service, single, 
engineering experience, particularly suction gas plant. Prefer- 
ence given to officers a from the front mars for — 
military service.—Ad C. P., care Davies and Co aa. 
tising Agents, Finch-lane, B.C. A 





Y oung Engineer, with Workshop | as 

training and science degree, WANTED for Technical 
Work in large Instrument-making Factory. Sta , experi- 
ence, and No one already on Government 





Foundry, Foreman Wanted by 

firm in the Midlands. Must be energetic, with 
a nd practical and theoretical knowledge of Foundry Work in 
all beth and Grey Iron, more especially 





the ‘hase Re ition work. Good pros) No person 
already e engaged on ba agen pe will be employed.— 
ee wit 1 jicul ~e a a your 

Labour change, coin “The Engineer” and 
number. 684 





Foundry 
ce. No person already 
ill be aes —Apply ae at ‘siateot 


Wanted, Clerk for 


Office. State ex: 
= comment work 
rd of Trade Labour 
and number 651. 








Thoroughly Practical and 


Technical E =o with Shops and Drawing-office ex- 

— REQOIR: ES POSITION as Chief Engineer or Works 

ell up in laying-out all kinds of plant, organising 

questions, and labour in heavy and light engineering ; up to 

date in labour-saving tools and meth references and 

testimonials.—Address, P824, Engineer Office, 33, Norfolk 
street, Strand, W. ae P824 5 





A s General or Works Manager 
or other wep parila POSITION by M. I. Mech. E. (44); 
28 oF gre lh experience vi up-to- 
in all de; ts, includi foundry, wit with —. 

soascial 01 at ae experience capable o 


but tactful di hest 5 
£500. am ine for thal particulars to 





eee 
oe 28, 





work _need ly, your nearest Labour g 
ng “the Bi “2 cor A2325. 





[ihe Polytechnic, Regent-street, 


sete OF ENGINEERING. 


of De: ment 
Hewry J. Ps ech. E., ‘AM. Inst. C.E., 
M.LA.E., F.G.S. 

: aes. DEPARTMENT RE-OPENS on SEPTEMBER 
Entrance Examination September 18th, at 10 o'clock. 
Three-year DIPLOMA COURS: 

MECHANICAL ENGINEERING. 

MOTOR CAR ENGINEERING. 

ELECTRICAL ENGINEERING. 

CIVIL ENGINEERING. 
> a in the Laboratories, Drawing-office, Workshops and 


eld. 
Fees £18 18s. 
The EVENI 
BER 2nd. 





rannum. 
G DEPARTMENT RE-OPENS on OCTO- 


Students enrolled from September 25th to 29th, 7 to 9 o’clock. 
Full Prospectus, &., free on BP ication to: 
The DIRECTOR of EDUCATION. 





niversity of Manchester. 


EVENING ENGINEERING CLASSES. 


The bey and LABORATORY CLASSES _ will 
MMENCE on MONDAY, — r 9th. 














anted at Once, for War Work, 


and No. 





Norfolk-street, S 
Fi eer (23), B.Eng., Desires 
MPLOYM to go works. Ineligible 


oy abies —Write, Box P47i, Lee and Nightingale, 





Two LAD TRACERS experienced ~ M 

Adaress, a, Wc. 
Tess, 

700 a 


W anted, by Firm of Pump 
Makers, good accuracy accustomed to general 
arrangement and detail drawings, also to assist in buying and 
estimating. Ineligible and not already en, on Govern- 
ment work. Also YOUTH to assist. —Apply to your nearest 
of Trade Labour Exchange, mentioning ‘‘The Engineer ” 
and number 703. 


Wanted, Junior Draughtsman 


used to Hydraulic Machinery. ai Pply by letter. 
Se Eng hearest 


ne. ts state fu’ and sal: 
7 Su Office, 33, Norfolk-street, , Sere, 








comers fe Ps Serene and salary required, 
and N. No. “330. Anyore on Government work need not apply. 


A Good Mechanical Draughts- 


MAN REQUIRED for urgent work in an 5 Sorherd 
establishment. State age, experience, and salary required, 
and enclose references. No person al y en on 
Government work will be em ployed. .—Apply Box No. 749, c/o 
Messrs, KR. F, White and Son, ‘leet-street, London, EC. 





























GATION, High-street, Poplar, E. For prospects apply to the REGISTR. 497 

(ALL, EXCEPT CIVIL ENGINEERING). ssistant Draughtsman Re- 
W. QUIR ily, but with rma- 
nN ng cia TECHNICAL INSTITUTE, anted, a Ca able. Engineer to nency, ws tongs > eloctthclty Works onthe North- ‘ast “Coast, 
incent-square, S.W TAKE GH ARGE a Man ufect uring Works in the Electrical experience not essential. State on required, age, 
(CIVIL ENGINEERING IN THE EVENING) | South of England. | Must “pe well up in Electricity and Laan ee 

In most cases, persons under 21 lified the to the control of men. A Uagperonpel it for 

Scaools or Tnstitates and bona fide engaged in the anos are a man.—Address full gincer Offic rience, and 

admitted , to 712, Office, Norfolk-street, hts d D 

yo EE ee ET |” We. 72 s Drexg men and Designers.— 
Secretaries of the respective Institutions. Mang A bag Saat th find Motor Car jo one works 
7mime BIRD, Wanted, Assistant for Costing | S23 ,,azmmca ce zee ony mmo 9a 
j tated soldiers of suitable war experience. No m on 
Clerk of the London County Council. a Government work will be tigaged. sapere men not on war 


London County Council, 


Education . 
Victoria Embankment, W.C., 
Septem’ 


ber, 1916. 602 


DEPARTMENT at Works (Middlewich), man or 
woman (preferably a man). Previous experience in ‘engineer 





ing an pe Regeangeem thsi Costs. Permanency and good 
wafney to suitable perso ~ wma 688, Engineer bay em 
Aikotrect, Strand, WC. 





work are also invited apply, stating experience, salary 
req' and date ao le to «tue ingines te gad your 
ry yur Exchange, quoting “ and No. 








ABROAD. 


ible, Now 


FREE TO GO 
Ezgineer (37), Inelig 


home, OPEN poy in ign climate. 
Many so travelling expert for British gas and oil engine 
firms. rience in hydro-electric schemes, mine and 
factory eq canon, boile: -and plant inspection. Estimates 
and design: Highest references. Speaks Spanish.—Address, 
P823, Engineer Office, 33, Norfolk-street, Strand, W.C. P8235 z 


Engineer (42), A.M.I. Mech. E., 


practical and organising, fitting, erecting, machining. 
ree knowledge munitions, vo amon Roya "Arsenal and 
and sales work, some 


A. stee} and oe works. 
war.—Address, P831, Engi- 
‘ PB31 B 





pe Modera: s during 
neer Office, 33, Norfolk-strect, Strand, W.C. 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, LONDON, E.C. 
al juare, Manch q 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 








SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c. 
Pagss Il., II., LXXII, 


Numerical Index to Advertisements, 
Paes LXXI, 
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ll 
Gas... Engine Ex 

POST. -uction gas heat 
drawing-office experience Spears 
Ritchie, 40, Pollock-street, Glasgow. 


ert Requires 
ee motors, 


FOR SALE, 


COAL CUTTERS, 


Jeffrey Lo} 





= # 
achine Supt. or Assistant 
Works Manager §: “5 GPRACEMERD, Used 8 
control ‘h st igh 
conversant with all ‘up-to-date salons and eee, 


exemplary refs.—Add) meer O Norfolk- 
= gp Atarom, PER, Engi ee, Bh Postel 








rgist, Specialist in Heat- 

eee aad Case-Hardening, also furnaces and 
wee sao Seeks RE-ENGAG eT Address, 
eer Office, 33, Norfolk-street, Stand, W. 





seed Gauger or " __nspector, | i 


APPOINTMENT. Dise: . Best Be an Ineligible. 
Adjiress, 3, Norfolk-street, Strand, W.C. 


P81l, Engineer 
B 
yo eo 
a Firm or 








heer 
OPEN 
Con- 


C. 
63 5 





1, Tron Manu fastyrors and 
SU yenaac ro "ye gla "to take the 

qnerchant's or manufscturer’s business. ite 
Addregs, 589, Engineer Office, 33, Norfolk-street, Strand, Wt 


Experienced C ‘Chemist, with Ex- 
set ae rks ~~ Eris Pissiet. 


Engineer Office, 35, pociel: 





coe e firm of ees in 


the hfe ming fora youth of 
eiE he course te ——_- 
2002, Engineer 0: 


A 





— Pupil. — Firm 
verpment Contractors). employing 500 hands, have 
Hf classes of work c Some, bg excellent 


Ses Noi SiR ston stand WG al 
Pe eo Fates | 


in bis afftee for 9 PUP. 





See i Bovine Ss ee, 


_. ti 
and CO., ., Wakefi 


» NG@BOTHA 
Tele., No Ma akefield. Tole., Adds; ginger, Waketsl. 


For Hire, Pumps om Well- 


BORING TOOLS for Contractor's Deep Wells, &c., 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground- 
street, London, S.B. Telephone No. 978 Hop. 822 « 








or Immediate Sale Before 
removal, Seven VERTICAL, ayD ULIC tg iad 

with aos diameter rams, 6ft 
Binns tan By RE- om 


l 
light, four 54in. eet Also 
KGcUMeLA TORS & ey PUMPS. — Apply, santa F: 
GASKELL, Beott-street., ult le 


One 150 B.H.P. NATIONAL GAS ENGINE, 
Complete with Suction Gas Plant, and ih first-class order. 
Also 80 B.H.P, CAMPBELL GAS ENGINE 
and SUCTION PLANT, 


Splendid Condition. 


McVINNIE and ©O., Ltd., 
oss-road, Govan, Glasgow. 





MURR = 


or Sale, 


pay 
Si yen 


Fer Sale, One Rees Soe 


CENTRIFUGAL MINE PUMP, 24,000 gallons per hour 
on 600ft. head, vertical lift. S 1150 r. r.p.m., Sin. suction, 
bin. delivery. Sell separate, or coupled to A. C. Motor to suit 
any voltage or periods. Immediate delivery of pumps can be 


sate Mond Gas- 


for about =. BEE 
— 
ing Plant a dle 
y new. ek aE ge 


» Limited, i 





given. 
One 75 K.W. D.C. GENERATOR, 400 volts, 550 revs., 
oe a fmakers, G. E. Co., Witton), equal to new. Imme- 


Api oly, THos. OXLEY, Ltd., Shiloh Works, Sheffield. 
Telegrams, “ Ironieal, Shemeld. " "Phone 4186 (three ay 


or Sale, One Second-hand 


heavy Double-headed SHAPING MACHINE, In stock. 
—MARTIN BROS, 36, Bridge-street, Manchester. 6 


Fer. § Sale, One Set Second-hand 
yard Masti PLATE BENDING ROLLS, 9ft. a 

long ; Hf rollers 8in. diameter. with swing end ; belt-drive: 
RIDDEL and (€O., 40, St. Enoch-square, G Glasgow. 6 


Fors Sale :—1$ Horse- 


gi gr r AIN 
om and Sivor BLN HH @ with ‘hearings. 
Vlease w Wit aA wot SUP. Ly. sty Honeywood- 
road, Ww itlesden Junction, N a 











ower Gas 
Wes nm Stand; 





380 r.p.m. 
0 oa th ~~ 
ne q oh Hy bomen, 


Each 
HORIZONTAL "CROSS. COMPOUND CORLISS 
YaLVE ENGINE, 17 HP. LF ts LP satel (ain. 


or Sale, One » Shaping Machine, 


b; nm, 12in. strok 
la ore Oot Popiths *p NI nits eae 
Barer, 2 MARY G iN 
One HORIZO ALE adie. 
One “ Valor” O1L Cais . Ww th puryand tr 
ene New Vertigal B.A. STEAM PUMP, ‘by Hall Sin. x Sin, 
‘oke. 
One 3-Owt. Dashie Fa acting Single Standard STEAM 
Two neler? lg Vertical Pillar PRILLIne MACHINES, 
spindles 2in. and Gt 
One pene Nchine MACHINE, to punch lin. 
a 8 
e mi ; e-ended PUNCHING and SHEARING 


to punch jin. plates, gaps 18in. dee 
CO., 40, St. pte gedd Gukcow” 67le¢ 


RIDDER 
One Vertical Air 


Fors Sale, 

ESSOR, by Musker, Liverpool; 8in. H.P. and 
l2in. L.P. aio 100 Ib. pressure, electric driven, complete 
with automatic eut-off ; air recelyer 2ft. 6ih. dia. by 
3in. dia. air main, with ‘Yin. yo Sage —Ful ull partlenars 
from EDWARD WOOD and Co. By 








2- Ton L LOCO. STKAM “CRANE, by J ‘ 
~ leah TANE Nik ‘LOCO, 12a, oh, ‘4 wheels 
LOOo., 0, Shan. Syn. opin Iain. eroke, 6 wheels coupled, 
R. H. mon SPAKEFIELD, & CO., Ltd., 


N-TYNE. 
Dive 


& AT MILBURN | 
Tol! ¢t Wakotela; 7 
Tel. Add. 








<<“ BATIONAL WEED. 


British Se School © of. Aeronautics, 


iniagheeiae “Connie P 
able. Also - ion for A cae LEE, 
AMLCE— Oxford- 


Pens. 
MIME. anc and 
NINGTONS, 254, road, Manchester. 


18: 


C.E., Inst, Mech. E., B.Sc., 


fas peovhepaize Prawtramah Se 
ns! 
CAN ES, ¢ 

fae 


ears, Courses can be 

commenced at any time. ay "orev pea Wetpees w 
A®... Uld-established Firm cf] 
eers in atmo, with excellent offices and con- 

aections, ar are © PREPAR ED tw’ REP Midland and 


in London. bah —*-y 327, Engineer Office, 
x Norfoik-street, Strand, W.C. a 327 


RECUNSYRUCTIONAL STEEL WORK. : 


ontrollmg Interest in Limited 
Company owning recent U. — Canadian, British and 
Céntinental oe RIGH Sport "to ‘big el con 


el con 
struction intoreats for cipals only. “ey 


POSAL. 
P832, Engineer Office, 33, Norfolk-street, » Strand W.c. 


Wanted, Immediately, New or 

Second-hand Hi beqeet Fi trite as. 12ft. 
stroke, table not less t ite fuil ee 
lars, price, and where same can. ,— re i, 
Engineer Office, 33, Norfolk-street, Strand: Wc. 


Want, Second-hand Sand 

ROOM, or rua suitable for 6in. shells. 
fis full Wgrtiulary ~Addres, 636, Engineer Office, a _ 
lic-stroet, Stran’ 





Pst. 











im) 











W anted, Steam Generating Set 
without boilers for 750/1000 Kilowatts, al pact —— 


Must be good condition. on f 
ddress, 710, Engineer veer Ofte, 


ate rice oa whens seen.—A 
Strand, W.0. 





od 

\ anted, Vertical Turning and 
BORING MILL, to admit 20in. to Win. diameter, 

single-pulley drive preferred. Must be in Arse clase con condition. 

State price and_ where to be seen. RATT a 

Ltd., Engineers, Halifax. 


anted, 5-Ton Electric Jib 


NE. té span a: bate, 71, Engines fice, 
3, Nortohe opted Strand, W. 


Fellows Gear Shaping Machines 
(Second-hand).SEVERAL REQUIRED. good 

condition. —Send full particulars to RODUCTION 
STMENT, The Austin Motor Co, Lid. Northfield, 

en F 


Heh; -speed Tool Steel.—Manu- 
fet RERS or ee =. Smee nae 


713 & 














Socios street, ‘Sue Ww.c. 


J”: Crane, 15 or 20-Ton, Hand- 


OPERATED, moun on truck snitable for standard 
uge.—Send detafis to WORKS ENGINEER, Austin Motor 
Birmingham. P792 ¥ 


oN orthfield, 
[ochinery Wanted. — Planing 
Ft MACHINE, modern, electrically driven; minimum 
hapa top and side ‘tool copes ; 
current 440 A.C., 3-phase Ul specification lowest price, and 
where inspected. ya 716, ngineer Office, 33, Norfolk- 
street, Strand, W.C. 716 ¥ 


ree Lancashire, ~-80ft. by 
8ft. ia. for 120]b. and a Ib., Soft. by 
ick Essie ad 


16. ; imi 3 cheay 
FE and Ons Ht 4 


leh Iton 
608 @ 
Couriee Pump (Replaced by 


larger each 4in. G@wynne’s Invincib.e, soupled to 200-volt 
uad DC. motor, with spare field coil and armature.— 
y, ENGINEER, Sold Stores, The Mar! rnemouth. | 








planing capacity 5ft. by 





for qui 
Works, Chester. 








‘or Sale :—Babcock Water-tube | insures 


ead vaparation S0un ie 11,000 Ib., mare 160 Ib. 
ion 9000 Ib., 


pressure 
R, 20ft. x 6ft., for 100 Ib. 
Cornish nae BUH 24ft. x 7ft., for 80 ib. 
Di 4ft. and 10ft. « 4ft., for 801b. 
IN« and BOILER (by Rober), nearly new, 
cyls. x 18in. stroke, 140 ure. 
~~ BPORTABLE (t are © 
K LATUE, with 16,1 
Plain AICLENG MACHINE (by ‘Mane traverse lin. x 10in. 


x_Tin. 
36. Double-geared PILLAR DRILL, 2in. spindle, drill 


in. 
tes COLD SAW (b: tes. 
Sei srivee SHELL NDING PRESS, with dies for 3in. 
bes H.P. D.C. MOTUR (by Brush Co.}, 240 volts, 840 Baw 
ete, and with Reducing Gear <iown to 8 revs. 
os EEL FRAMEWORK for Two-storey Building “g le 
oa, making ai ther 30ft. x 3ft. x 22ft. 6in. high to eaves. 
rite for copy of new catalogue. 
GEO, COHEN, SUNS and COMPANY, 
-road East, London. 
“Coborn, Step, London.” 2012 6 


bite ressure. 


Hills) for armour pla 


600, Cor 
Telegrams : 


Fers Sale, Blowers—7in., Sin, and 
ea Ce ees J. H. KiNG. and <, 


Nailsworth, G 


for S Sale, Cast Iron Hydraulic 


tested 2500 Ib. per sq: in., 230 yards 7in. 

435 Ib. 3 a 1815 yards Sin. dia., 240 Ib, per yard.— Fail 
rticu on application to THOS. . WARD, Ltd., 
hames-road, E. 685 a 


F°r.., Sale, Double Diagonal 


NE, 5sin. cylinders, 10in. stroke. 
Double Srumies DIAGONAL ENGINE, 9in. 


1 stroke. 
HORIZONTAL ENGINE, 8in. cylinder x 16in. stroke. 
One “ Kingdon” Com wr Vertical LAUNCH ENGINE, 


cylinders 24 and x a in. stroke. 
One 16 HP. PE a. ENGIN E, ‘ “Gardner” type, with 
REDDEL and UO. 4 40, St. Enoch-square, Glasgow. 672 6 
Sale, Excellent Planin ng 


or 
Fer er ey ay Robertson of Johnstone, to a 
long X 3ft. 6in. x 4 wo tool-boxes on cross sli: 











cylinders, 








Manchester. <Papwn 
or Sale, One * Little 


‘ 
I Hardy * Rock DRILL, for ~ » Ans & reamering 
arrangement and tools eomlete, on fou cil. 
new.—Apply, THOS. OXLEY, Lta., Shiloh Wake She “ 


3in. 


CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKs, 
DARNALL, neag SHEFFIELD, 

Gyery Description of Einwat CARaIAG: 
AGES, WA 
TRAMCARS, IRONWORK, WHEELS, and axis 
BRASS AND IRON CASTINGS, &&. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘™°- 


GQVAN, GLASGOW. 
Loadon Office:—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEBL AXLE-BOXES. Qase 


487 








ESTABLISHED 1861. 
HARRISON & CAMM, Ld. 
Chiet Weeks and ROTHERHAM. 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironw: Castings, RAILWAY WAGONS 
(in Iron, Steel or Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


se RAILWAY CARRIAG 
‘C CARS and pro By of RAILWAY 


and TRAMWAY LLING STOCK . 
W Ramwar Pian, Foraie, Surrs 


‘HEELS, 
Wi and [now and 
and Chief W. OTHERWELL. 
EC. 


Makers 
“eis, Gordon Chambers, 
Offices : 14, Leadenhall 
See illustrated Advt. this week, page 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD, 


have in stock, or Fork, ge By hh at their 





inclusive) for all 
X04 STUART 
E.c. src 50 





Fer Sale, One 38-Ton — 
} ANE, b A ag ib. 
me 3- Ste Bite byw ilson, 171 if 

RIDDEL and CO., 40, § see: Tia og Glasgow. 6666 


ee Sale or Hire: — 


Shoe. TYPE BOILERS —— and 
ressures, 80t0 150 Tbs. 








NERAL UUNTRACTOR'S PLANT.—A. C. 
0v., Lant-street, Borough, London, 8. E 


‘or dae, ae -Strickland 


Kingdom BOILER, Ht. som 3ft. 14 n. high, teak 
lagged; cost £140, price ORSE, 8, Beaconsfield- 
villas, Brighton P828 « 


For or Sale, Steel ‘Lathe Tools. 


sizes, as used by the Thames Ironworks. Cheap 
to clear, ‘Quantity about 2 tons. “Su GSLEY and CO., —- 
Wharf, Bristol. 517 


F Jor Sale, Superior High-class 

Horizontal buplex, yer AIR COMPRESSOR, 
capacity 800 cubic feet, 100 1b press 

KRIDDBL and 00., 00, Mat Eavih-aquare, Glasgow. 667 c 


RAILS. 
250 TONS OF GOOD RELAYABLE 
STEEL FLANGE, 


about 74 Ib. uantity from 14 Ib. 
Quantity of Bor citi EAD aD RAILS. all suitable for 
OCESSORIES TO SUIT 


B. “ ‘RENTON AND CO., 
Market-place-buildings, High-street, Sheffield. Spl 300 


Steam Boilers, All ae at and 


Som.) Yoruesl, Leno. Cornish. Laun Teele i i] 











dings 








winti 





AM. 





MOTIVES, 
— from et to ee ae ly to 
wna Aree 1 OO. “Lad, Sf Broad’ BY Pince, 
P. & W. MACLELLAN, LTD., 
CLUTHA WORKS, GLASGOW. 
pate yg Rg ¥ wagons and CAR om 
eA is, SPL, 
ee ana SPL St way BRIDGES, and 
\COTORS for ee genet PLANT and STORES of 
Chiet Offices—129, Trongate, Glasgow. 
Registered Offices—1084, Cannon-street. London, E.C. 
G R. TURNER, L? 
Senate ot of all d 
IRON AND WOOD FRAME WAGONS 
For Home, lonial & Foreign Railways. 
en ge | Aird ~~ &e. 
ing an mveying 68, 
Gniet Works & Office wn NGLEY SLL. tr. Norrinowair 
“tae m Office: Sanctuary House, Westmins 
See Hiustrated Advt. first issue in each month on _ 8. 
to British, Colonial, India-office Specifications, &c. 
Wm. GRIFFITH & SONS, Ltd., 
Sheffield. 
Sige ES ane es See eee, Bek 
on Offices— 
xe. Band 1 Victoria Stree treet, Westminster, 5. W. 
saan Address—Griffith, Sheffield. 
Nan Telephone No. 4660 (3 lines). 


503 











Receive: ‘eed-wa 
GRANTHAM BOILER & CRANK oO. wii 


750 K.W. Willans-Parsons 

TURBO ALTERNATOR SET. 440 volte. 250 4.P. 
GAS ENGINE, by Crossley Brothers, Limi ery deserip- 
tion of ee in stock at our works, and for comemene: delivery. 
—HARRY H. GARDAM ama § CO., Limited, Staines. saan) 








RIDDEL and Toon ads St. Enoch-square, mg 669 


‘or Sale, Klein Condensing 
PLANT, with Air and Circulating Pumps, as new, suit- 

able for 2000 H. Plaw 

JOHNSON, a - B, Wigan. 


Turbo Generating t. —THOMAS 
Fer Sale, One Belliss Engine, 
Pip % Vin. cylinders, with 70 K.W. single phase, 50 


cycles, e200 IRS alternater—_THOMAS JOHNSON, Prescott- 
street, Wigan. 714 a 








iT} 
KAYLON” ALUMINIUM SOLDER | 
(Reep.) NON-ELECTROLYSING. 
As used by Admiralty, Royal Aircraft Factory, &c. &c. 
Pee: axp Provep Permanent. 
6 and 80z. Bars, per lIb., gen 
8 iat Steet Wire Brushes, et aud 8d. 
for expan, {ncliding special Kaylon” Brush, 
“KAYLON” also SOLDERS DURALUMIN. 


H. WEBB & O©O., 2%, Bupews Row, LONDON, E.C. 
P663 1 


Sample 











PENDLETON, 


Teleg.: “ Pansgverz,” MancugstEr. 


GARNER, TELFORD & HARDMAN, ir». 


MANCHESTER. 


Telephcne: 42 PENDLETON. 





SOLE MAKERS"OF THE 


AIR RECEIVERS. 


of all descriptions. 





“Burton”’ Patent Oil Separator for Exhaust Steam. 


Also ALL KINDS OF RIVETED & WELDED WORK, 
comprising Tabular Air, Water or Gas HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 

Vertical and Horizontal BLEACHING KIERS. 

Single and Double Cased Vertical and Horizontal VULCANISERS. 

Surface and Jets CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS and RAG BOILERS 
STORAGE TANKS. 

All Glasses of CHEMICAL PLANT requiring Pressure or Vaouum Tight Work, 


G32 














DEAD crn PER SPLIT 


CURACY OR SOLID. 


ceafune. ee ON Sorte 


FREDk. MOUNIFORD, Ltd., BIRMINGHAM 
eNOS 




















BLAKE’S PATENT 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 
JOHN BLAKE Irv. 
ACCRINGTON, LANCS. 








CENTRE 


1 7 

‘i, LATHES, 
Castings in Iron, Gun Metal & Brass. 
CHURNET VALLEY ENG. CO. Ltd., Leck, STAIFS. | 

















W. P. BUTTERFIELD, , Lt 
fe : Galvanizing and 
Tank Works, 
Shipley, Yorks, Eng. 
Ask for No 7 List. 
See o r ad t. last and 


next week, 614 





LTD. 


S.w, 
qE, 


AST 


Ld. 


RE 


D. 


LWAY 


MITES 


K. 


“D., 


, their 
of 


or all 
JART 


= 
e 


ES of 





‘ei 2 it 





nd 
14 
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THE RAILWAYS AND THE GOVERNMENT. 


Two recent events compel us now to put upon 
record the conviction, for some months present in our 
minds, that the existing relations between the State 
and the railways of England, Wales, and Scotland 
should be terminated. What these relations are is 
so well known that there is no reason for us to state 
them. Sufficient to say that though still worked by 
the owning or operating companies, all the receipts 
are considered as belonging to, and all expenditure 
as paid by, the State ; the remuneration to the com- 
panies being the payment to them of the same amount 
of net receipts as they made in 1913, less a certain 
proportion of the war bonus now being paid to railway 
servants. The companies carry on their business 
relations with the public as before, and, so far as it is 
concerned, there is practically no change in those 
relations. On the face of things the only departure 
is that the Government is not debited with the 
carriage of men and material required for naval and 
military purposes. Two facts must be admitted. 
One that this bargain has been a very good thing 
for the State, and the other that it might have 
turned out otherwise, for the bargain might have 
been a good thing for the companies but a bad 
business for the State. The advantages are now, 
however, so very one-sided, inasmuch as, on the 
transaction, the country is making a profit at the 
expense of the railway shareholders, that it is reason- 
able to ask that the situation be reviewed, and as the 
present conditions have been in force for two years, 
a change be made and the companies be allowed to 
run the railways as their own. This change is, we 
consider, desirable in the interests of the State, and 
one of the recent events that support this view is 
demand, now under consideration, of the men that the 
their wages should be increased by 10s. a week. We 
are satisfied that these demands would not have 
been advanced, or, if advanced, would not have been 
so great, had not the men known that it was the State 
and not the companies which would have to pay. The 
terms of the resolution of the executive committee 
of the National Union of Railwaymen almost say 
as much. They state: “‘That inasmuch as the 
Government has taken no effective steps to control 
the prices of the necessities of life, this committee, 
in uniformity with the instructions of the annual 
general meeting, decides to make an application to 
all the railway companies in the United Kingdom for 
an increase of 10s. per week for the whole of our 
members.” In passing, it may be noted that in 
October last, when the war bonus was increased, an 
agreement was entered into between the men and the 
companies, one clause of which said that the former 
“‘ will not present to the railway companies any fresh 
demands for increased bonus or wages or general 
alteration in conditions of service, and that they will 
not give countenance or support either to a demand 
on the part of any of their members to re-open the 
settlement now made or to any strike that might 
be entered upon in furtherance of such demand.” 
The men know that the companies themselves are 
not in a position to meet such a demand, but, having 
the purse of the State at the back of them, and having 
their net receipts guaranteed, they are considered 
immune from consideration as to ability to pay. 

The second recent event that has shaken our 
confidence in the present control of our railways by 
the Government is the postponement of the North 
British dividend on its preferred ordinary stock—a 
dividend usually at the rate of 3 per cent. per annum. 
The railway company explains that in 1915 it spent 
an additional £100,000 on repairs to wagons, and that 
this amount “has been called in question by the 
Railway Executive Committee of the Government.” 
The company proceeds to say that “‘ a further large 
sum, similarly incurred, during the half-year ended 
June 30th, 1916, will depend upon the ultimate 
decision as to the amount incurred in the year 1915. 
Failing agreement, the matter will fall to be decided 
by the Railway and Canal Commission,” which last 
remark, we would add, refers to the fact that the 
Regulation of the Forces Act, 1871, under which the 
Government has possession of the railways, says that 
in case of difference between the railway companies 
and the Secretary of State as to the compensation 
to be paid, it may be settled by arbitration in the 
manner provided by the Lands Clauses Consolidation 
Act, 1845. Quite what is the dispute between the 
North British Company and the Railway Executive 
Committee we do not know, but our assumption is 
that when, owing to so many of its men having joined 
the colours and the railway workshops being given 
over wholly or in part to the manufacture of munitions 
and military stores, the company’s wagon repairs got 
into arrears, it sent a large number of wagons to be 
repaired by outside firms. This action was possibly 
one that other companies did not indulge in, and it 
therefore gave an undue preference to the North 
British. The amount, too, is a large one, as the 
company’s annual report for the year 1913 shows that 
the whole cost of the maintenance of the North 
British wagons that year was only £175,558. It 
should be noted that the sum in question is for repairs 
to wagons, and not for new stock, and it is, we con- 
sider, quite safe to sssume that the wagons were not 
sent for repairs unless and until they needed them. 


October Ist last we mentioned the fact that whilst 
the ordinary number of North British wagons awaiting 
repairs was 1000, there were at that time about 5000 
that demanded attention. If, then, these have been 
repaired, and are again in work, thereby helping 
trade and commerce, so much the better for the 
country. This is so in more ways than one. It is 
better, not only because the transit of coal is furthered, 
and therefore the naval demands, the manufacture 
of munitions, and the needs of the general public, 
but because the wagons are earning money— 
not for the railway company, but for the State, and 
therefore the people. Where we expect that the 
shoe pinches is that the North British has been 
somewhat fortunate in getting its repairs done. All 
the companies are in the same boat as to their wagons 
needing repair, but they have, we suggest, hesitated 
to do more than was possible in their own shops, 
because they have been awaiting the decision of the 
Government as to special payments for what are 
known as arrears in maintenance. These are arrears 
in the renewal and repair of locomotives, carriages, 
wagons, track, bridges, &c. &c., that have had to be 
postponed owing to the railway workshops being 
devoted to other work of greater importance for the 
Government. As these have been postponed, the 
State is that amount of expenditure to the good. But 
the renewals and repairs will have to be made sooner 
or later, and it is only right that the Government 
should refund the sum that they will cost, plus any 
additional sum due to material and labour being more 
costly than at the time when the repairs would 
ordinarily have been done. At the beginning of the 
year the principle as to payment for these arrears was, 
we believe, conceded, but no official announcement 
has yet been made as to the exact terms. It is, then, 
to this failure to admit its liabilities that we attribute 
the trouble with the North British Company, a 
trouble which, although it would not be completely 
solved thereby, would not grow any bigger if the 
administration of our railways reverted to the com- 
panies solely. 

But this is not the only matter on which an 
announcement is awaited by the companies. The 
latter have yet to be told what the Government is 
going to do as to payment of interest on capital works 
brought into use, and therefore earning money, since 
the control of the railways passed into the hands of 
the Government. The chairman of the Great Central 
told his shareholders in February last that the capital 
expenditure on such works was then £1,152,000, 
whilst the chairman of the North-Eastern said that 
company claimed £26,947 from the Government for 
interest paid. That there are constantly points in 
dispute between the companies and the Government 
goes without saying. It is only natural, too, that 
such should be the case. The administration of 
railways is foreign to the Government, and the 
officials of the latter must constantly be in doubt 
as to the accuracy of the accounts, reports, and 
proposals of the former. In their position of inter- 
mediaries between the railways and the Government, 
and having to consider the interests of the companies 
on the one hand, and the welfare of the State on the 
other, the members of the Railway Executive Com- 
mittee are in no enviable position. Their position, 
too, is made the harder by the inherent inability of 
State officers to show expedition or a ready acknow- 
ledgment to concede any point, particularly if it 
means parting with money. Sir Gilbert Claughton 
told the shareholders of the London and North- 
Western Railway in February last that if they “ only 
knew the number of negotiations which were already 
going on between railway companies and the Govern- 
ment they would quite realise that the Government 
would quickly wish every official connected with 
railway companies to be interned.” 

That there would be difficulties to be surmounted 
should the railways pass back from under the control 
of the Government to that of the owning or operating 
companies is not denied, but none of them are insur- 
mountable. The main purpose of the control is the 
most efficient conveyance of troops and stores, and 
this would still be achieved, as the companies would 
presumably pool their receipts. Their expenditure 
would also, no doubt, be paid out of the common 
purse in proportion to the amount of traffic carried, 
z.e., the companies with the heavier traffic would 
draw proportionately larger sums for expenditure than 
those with lighter traffic. The basis for the pool 
might be in proportion to the traffic of the first six 
months of the present year, and the Railway Execu- 
tive Committee might continue in office to act still as 
intermediaries between the Government and the 
companies, i.e., to control the movement of troops, 
stores, &c., and the execution by railway companies 
of orders for munitions. Such a pool, it is true, might 
not give some companies, e.g., the Great Eastern with 
its lost holiday traffic, the Hull and Barnsley and 
Great Central with less coal for shipment traffic, and 
the Great North of Scotland with its decreased fishing 
industry, the same receipts as in 1913, but these com- 
panies should find some compensation in less working 
expenses in correspondence with the decreased 
traffic. They would, further, benefit from the fact 
that the amount to be shared out from the pool 
would be greater than it would have been in 1913, 
and when one considers how very much greater is 
every class of traffic just now than it was three 
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years ago it is conceivable that those companies 


which, from various causes, are badly hit by the war 
might, because of the larger receipts of the whole 
railway system, be better off in the net result than 
they are to-day with the guarantee of the net receipts 
to the extent of those of 1913. But where the 
justice of such a pool would come in is that those 
companies, great and small—and some of the smaller, 
e.g., the Furness, Highland, and Midland and South- 
Western Junction, are doing wonders—-whose traffic 
is infinitely greater than it was in 1913, would be 
receiving greater remuneration, and thus be compen- 
sated for the greater work they are doing. 

Put briefly, the companies, instead of the Govern- 
ment, would receive the reward for the capital 
invested in the past by shareholders and of the 
abilities of their officers. They would also benefit by 
any economies they effected. At present there is no 
encouragement, except that coming from patriotism, 
to reduce the coal bill, close stations and offices, 
release men for the colours, &c., but were the com- 
panies directly, instead of indirectly, to get some 
compensatory advantages from the self-denial such 
economies mean, they would be spurred on to do 
more. 

But the most important factor in the whole situa- 
tion is the question of preparedness for after-the war. 
At present there is a divided responsibility, and were 
the railway companies to fail to be equal to the 
demands that are sure to be placed upon them when 
the war is over the blame for this might be laid at 
their door, although the responsibility was the 
Government’s. The neglect to announce a decision 
as to arrears of maintenance, payment of interest on 
capital for works opened since the control passed 
under the Government, is prejudicing the welfare of 
the British railway system. But let the present 
arrangements terminate as we suggest, and put the 
onus for having their house in order on the com- 
panies, and the latter will not fail to rise to the 
occasion. They are administered by capable men, 
accustomed to deal with emergencies, who can 
readily co-ordinate their resources and quickly 
bring their systems into proper trim. This plan, too, 
we believe, would solve or at least ease the labour 
difficulty. 

By the end of this year the Government’s control 
will have been in existence for nearly two and a-half 
years, so that it is reasonable to suggest that the 
companies be allowed to run alone. Certain financial 
arrangements will have to be fixed up, 7.e., the pay- 
ment of the war bonus, the condition of the line, 
rolling stock, plant, &c. &c., at the time the control 
ceases, the charge for munitions, stores, &c., made in 
railway workshops, the rates for military and naval 
movements, &c., but, with three months ahead of us 
in which to agree to these matters, they could be 
mutually arranged. One thing to be avoided is to 
go to Parliament. Fortunately, this course would not 
be necessary for the cessation of the Government 
control, as it only exists week by week on a warrant 
by the Secretary of State. Whatever powers would 
be required to ensure the efficient transport of troops 
and stores could surely be given under the Defence 
of the Realm Acts. Were Parliament consulted, 
not only would the old antagonism against railways 
be revived, but many of the candid critics of the 
Government would join in. That the whole question . 
of railway policy must be gone into is generally 
admitted, but that is a post-bellum matter. What 
we have to do now is to get our railways into shape 
for the heavy work that will come immediately 
hostilities cease, and the best way to secure that is, 
we consider, to let the railways manage themselves. 
Beyond some assistance in the matter of the war 
bonus, we do not think they would need any State aid. 
On the contrary, they would probably ask to be let 
alone. And that the results would not be financially 
adverse is suggested by the experience of the Irish 
railways. They are not controlled by the Govern- 
ment, so do not have their net receipts guaranteed, 
and although they have been paying a war bonus, 
have suffered from an absence of tourists and a 
dislocation of trade, and are paying higher prices for 
stores, coal, &c., they managed to maintain their 
dividends at the pre-war rate until the half-year 
just ended, when the results were affected by the 
Sinn Fein rebellion. 








THE ART OF COATING PAPER. 
No. IV.* 

A SECOND branch of our subject is to be found in 
the production of photographic printing papers. 
In itself ‘this is a very important branch and in 
certain respects is typical of some other branches, 
such as the production of gum paper. Into the 
chemistry of photographic papers we do not propose 
here toenter. It is highly complex and varies greatly 
from paper to paper. In general sensitised photo- 
graphic printing paper is paper one side of which 
has been coated with a salt of silver—usually either 
the chloride or the bromide—held in suspension in 
an emulsion of albumen or gelatine. Formerly, 
and still in the preparation of albumen paper, the 
paper was first coated with an emulsion of albumen 
mixed with chloride of ammonia. Thereafter it 
was floated in a bath of silver nitrate. The nitrate 





interacting with the. chloride produced within the 





* No. 111. appeared September 8th. 








250 





THE ENGINEER 








Serr. 22, 1916 














albumen the requisite silver chloride. At present 
most photographic papers are made with gelatine 
instead of albumen. In this case the paper is coated 
straight away with an emulsion of gelatine containing 
the silver chloride or bromide. 

The quality of the paper used is of great importance. 
The nature of its surface, rough or smooth, may be 
chosen to suit different tastes, but whatever its 
surface the paper must chemically be as pure as 
possible. It should contain no free bleach, and 
should be unsized, the reason being, of course, that 
if any foreign chemicals are present in it risk is run 
of these chemicals reacting with and reducing the 
silver salts. In particular, there must be no iron 
or any iron salt in it, for this would at once reduce 
the silver salts and cause staining or spotting. This 
is a point of great importance to the engineer supply- 
ing the paper coating plant. It means, firstly, that 
no part of the plant with which the paper comes into 
direct contact may be made of iron. Wood, copper, 
ebonite, felt, and other materials must be used in- 
stead. Secondly, it is to be noticed that it is next 
to impossible to guarantee that any paper as received 
from the mill shall be free from every trace of iron. 
The merest speck of it will cause a spot on the sen- 
sitised paper, and if such spots are frequent a whole 
reel of paper with its valuable silver coating may be 
ruined. That specks of iron may very readily be 
present in the raw paper is obvious, when we recall 
the fact that the pulp is prepared in beaters, the blades 
or knives of which are as often of steel as of bronze, 
and that the wear on these blades is‘very considerable. 
The ground-off iron particles go into the pulp and pass 
into the finished paper. 

It is essential, therefore, in order to guarantee 
freedom from iron stains and spots that the paper 
before being coated with the sensitised emulsion 
should be treated with some substance which will 
impose a neutral “blanket” between the iron 
particles and the silver salts. The substance adopted, 
so far as we know, universally, is baryta, that is to 
say, barium sulphate. This under-coating acts not 
only as a “ blanket ** but has the function of improv- 
ing the surface of the paper, and renders its coating 
with the sensitised emulsion easier. As barium 
sulphate also finds employment as a pigment under 
the name “ permanent white,” it will be gathered 
that this preliminary coating has a farther value, 
namely, in making good any deficiency in the bleach- 
ing of the paper pulp.¢ It may be added that if the 
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finished paper is to be tinted the colouring matter 
is put into the baryta coating solution. 

There is a great amount of secrecy observed by 
photographic paper manufacturers regarding the 
methods followed in their works. But, so far as we 
can learn, they usually buy their paper already 
coated with baryta. We know in fact of only one 
British firm, Baryta, Limited, of Watford, Herts., 
which both coats its paper with baryta and with the 
final sensitised emulsion. The baryta coating opera- 
tion is a very delicate one. Hence comes the reason 
for its being left to specialists. On the other hand, 
it can be gathered that the baryta coating process 
is not a uniform one for all classes of paper, and has 
to be effected with due regard to the composition of 
the sensitised emulsion to be borne by the paper. 
Hence there is a distinct reason why the two processes 
should be conducted under the one roof. 

Into the construction and working of the machines 
and plant employed for baryta coating we need not go, 
for the subject is covered by our description of art 
paper coating appliances. There is no essential differ- 
ence whatever between the two classes, except in so far 
as the use of wood, copper, ebonite, &c., instead of 
iron, is essential in all parts of the baryta plant 
with which the paper actually comes into contact. 
As regards the machinery employed to apply the gela- 
tine or other sensitised emulsion, matters are different. 
While the same care must be taken to avoid contact 
with iron, the machines used bear little resemblance 
to those employed for coating art paper. We are in 





+ The best photographic printing papers are prepared on paper 
which has not been bleached by chemicals. In such cases the baryta 
treatment is particularly necessary in order to get a good colour. 





a position to describe and illustrate two typical 
“‘ gelatine coating machines.” 

The first is the product of Mather and Platt, 
Limited, and is illustrated diagrammatically in 
Fig. 11, and in full detailin the engraving on page 251. 
This machine can take in and coat reels of paper up 
to 4lin. wide. Referring to the diagram, we have on 
the right a wooden winding off spindle with an iron 
centre. From this the web of paper is led round 
two small and one large wooden draw drums, and from 
these passes round a pair of wooden guide rollers to 
a supporting roller of ebonite. Thereafter it is taken 
over a copper cooling cylinder, off which it is pulled 
by a travelling felt with a suction box beneath a 
portion of its length. Leaving the felt it is ready 
to be dried in a festooning apparatus. At the ebonite 
supporting roller the paper comes into contact with 
a coating roller, also of ebonite, which picks up the 
emulsion from a water-heated bath and conveys it 
to the surface of the paper. It will be noticed that 
the side thus coated is the underside of the paper as 
it leaves the reel. The main driving shaft for the 
whole machine is situated in line with and just below 
the highest of the three felt blanket rollers. 

Details regarding the driving and the adjustment 
of the different parts of the machine will be gathered 
from the large engraving. The winding off spindle, 
following the usual practice, is not positively driven. 
The paper is quite strong enough to withstand the 
puli necessary to keep the reel rotating. A friction 
drum brake controlled from the front of the machine 
is geared to the winding off spindle, and provides 
a means of checking the speed should the reel tend 
to overrun the rest of the machine. One of the jour- 
nals carrying the spindle is permanently fixed to its 
bracket. The other can be adjusted on its bracket 
through ashort range on each side of its geometrically 
parallel position. To permit this slight movement 
to be made without binding the spindle in its bearings 
the journal bushes into which the spindle is dropped 
are spherical on the outside. The object of this 
adjustment is to permit the rectification of the reel 
should the spindle in use be slightly bent or in- 
accurately made There is practically no tendency 
with a good reel for the spindle to run over to one 
side or the other. Even if there were the arrange- 
ment adopted for dealing with a reel that has been 
badly ‘telescoped’ would check this tendency. 
If a reel is ** telescoped ”’ at all seriously, it is necessary 
to adjust the crosswise position of the spindle 
progressively as the unwinding proceeds. For this 
purpose the spindle at the brake drum end is provided 
with a circular rack which meshes with a pinion on 
a regulating rod running to the front of the machine. 
A spring is shown surrounding the end of this rod. 
This spring increases the friction which has to be 
overcome before the rod can be turned, and thereby 
helps to check any tendency of the reel spindle to 
run to one side or the other. 

The three wooden draw drums are covered with 
felt to increase their grip on the paper. The larger 
drum only is rotated by direct means. It is driven 
by belt through a coned pulley on its spindle end from 
a corresponding coned pulley overhead. By regu- 
lating the position of the belt on the cones the opera- 
tor can vary the speed of the drum slightly, and so 
obtain the requisite “‘ draw’ on the paper. 

Neither of the two wooden leading rolls round 
which the paper next passes is driven positively. 
A similar remark applies to the ebonite supporting 
roller. The ebonite coating roller, however, is driven 
by belt and a pair of four stepped pulleys from the 
end of the main driving shaft. The quantity of 
emulsion picked up by the coating roller varies with 
the speed, increasing, we believe, as the speed is 
raised. The speed adopted and the pressure with 
which the coating roller is caused to bear against 
the supporting roller directly affect the thickness of 
the coating given to the paper. The second wooden 
guide roller, the supporting roller, and the coating 
roller are carried in journals on one pair of brackets, 
The pressure between the two ebonite rollers is 
adjusted by means of screws bearing against the 
coating roller journals, which journals are slidable 
on the brackets. 

It is found that the angle at which the paper passes 
up from the ebonite rollers to the cooling cylinder, 
and the exact distance covered in this passage, 
greatly affect the resultant coating. This is clearly 
to be explained by the influence which these two 
conditions exercise on the draining back of the 
emulsion off the paper while it is rising up to the cool- 
ing cylinder. Means are therefore provided both for 
varying the distance and the angle referred to. 
For this purpose the two brackets carrying the ebonite 
rolls and the guide roller are mounted so as to be 
horizontally adjustable on two arms or knees pro- 
jecting from the main frames of the machine. These 
knees are themselves adjustable vertically in unison, 
the adjusting means consisting of a geared hand wheel, 
a chain drive to a horizontal cross shaft near the floor 
level, and a pair of vertical screwed shafts connected 
through mitres with the horizontal shaft. The first 
of the two wooden guide rollers is mounted in bearings 
carried on the knees and partakes of the vertical 
adjustment. 

The emulsion bath has to be kept warm, so that the 
gelatine may not solidify. It is fixed across a water 
box heated by means of steam flowing through a 
copper coil within it. The depth of immersion of the 





coating roller in the emulsion has.to be variable to 
suit requirements. The water box carrying the 
emulsion bath is therefore provided with means 
whereby its vertical position can be varied. These 
same means also permit of the water box and emulsion 
bath being lowered well away from beneath the coat- 
ing roller as is convenient when the paper is being 
led through the machine at the commencement of 
arun. The adjustment is effected through a hand 
wheel on the end of a cross shaft which carries a 
pair of pinions. These pinions mesh with racks 
formed on the side of two circular bars depending 
from the bottom of the water box. Guides for these 
bars are provided in the shape of sleeves which 
embrace them except for a gap within which the 
pinions are situated. The sleeves referred to are 
formed in one .with members depending from the 
brackets carrying-the ebonite rollers. Thus the water 
box and the emvlsien trough, while separately 
adjustable up and down; partake of any horizontal 
or vertical adjustment of the coating roller brackets. 
The hand wheel shaft is, of course, journalled to the 
depending sleeve members. To prevent the weight 
of the water box rotating the hand wheel shaft back- 
wards, it is provided close to the hand wheel with 
ratchet gear. With this a pawl pivoted on a second 
dependance from the coating roller bracket engages. 

In passing over the copper cooling cylinder the 
gelatine of the emulsion is “set.” In hot climates 
ice boxes have to be added to secure this setting, 
or, alternatively, the whole coating room has to be 
cooled by refrigeration. Ordinarily, however, the 
circulation of cold water through the cooling cylinder 
is sufficient. The water is led into and out of the 
cylinder through the trunnions. The cylinder is 
driven by belt. The suction box is a hollow casting, 
the mouth of which is covered by a perforated plate, 
and the interior of which is in communication with 
an exhaust fan. The felt blanket passes over the 
perforated plate. The lowest of the three felt rollers 
is mounted on serew slides fixed to the ends of the 
suction, box and by it the tension in the blanket may 
be adjusted. The highest felt roller is carried on a 
shaft direetly above and connected by gearing to 
the main driving shaft. At one end of the shaft 
carrying this felt roller we have the coned pulley 
which drives the large wooden draw drum below, 
and at the other the belt pulley which drives the 
cooling cylinder. The third felt roller is adjustable 
vertically and horizontally to take up slack. 

Leaving the topmost point of the felt blanket, the 
coated paper passes up to a power-driven wooden 
drum lagged with felt, from which it passes off into 
a festooning machine, where its drying is completed. 

This machine coats paper at the rate of 20ft. per 
minute. 








GLASS RESEARCH. 


THe article on this subject, published in THe 
ENGINEER on March 24th last,dealt with the establish- 
ment of the Glass Research Committee of the Institute 
of Chemistry and the investigations of Professor 
Herbert Jackson and his colleagues, directed to the 
determination of formulas for batch mixtures, to 
enable British manufacturers to undertake the pro- 
duction of many kinds of glass, rendered necessary 
by the stoppage of supplies from Germany and 
Austria. The methods of investigation were dis- 
cussed, and reference was made to the financial support 
afforded by the Advisory Council on Scientific and 
Industrial Research, and the enterprising co-operation 
of the manufacturers. 

The wide range of the researches, extended as the 
requirements of users have become known, is shown 
by the schedule of formulas given below. 

The firms working them are indicated by the 
letters (a) to (f), as follows :— 

(a) Messrs. Wood Bros. Glass Co., Limited, Borough 
Flint Glass Works, Barnsley. 

(b) Messrs. John Moncrieff, Limited, Perth. 

(c) Messrs. James Powell and Sons, Whitefriars 
Glass Works, Tudor-street, London, E.C. 

(d) Messrs. Frank Tomey and Co., Limited, Borough 
Glass Works, 263, Victoria-road, Aston, Birmingham. 

(e) The Edinburgh and Leith Flint Glass Co., 
Norton Park, Edinburgh. 

(f) Messrs. A. C. Cossor, Limited, 59, Clerkenwell 
road, London, E.C. 


ForRMULAS PREPARED BETWEEN OCTOBER, 1914, AND 
OctToBEerR, 1915. 


(1) Soft glass, for ordinary chemical laboratory 
ware (since modified—see No. 13 below).—This glass 
does not give up alkali readily to water, works 
well in the blow-pipe, and does not easily devitrify. 
Formerly made by (a) and (5). 

(2) A similar glass for ordinary chemical laboratory 
ware—(a).—A glass of better quality. Does not give 
up alkali under severe tests. A  kindly-working 
glass before the blow-pipe, and difficult to devitrify. 

(3) Resistant glass, for apparatus and for pharma- 
ceutical purposes, ampoules, d&c.—(a), (b).—Inter- 
mediate in hardness between soft glass and com- 
bustion tubing, highly resistant to chemical action, 
withstands sudden changes of temperature well, 
suitable for high-class beakers, flasks, &c. 

(4) Glass for combustion tubing.—This glass closely 
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resembles Jena combustion tubing, has practically 
the same fusing-point, and joins to Jena glass per- 
fectly ; is indistinguishable from it before the blow- 
pipe and in its behaviour on prolonged heating 
below its fusing-point. 

(5) Glass for combustion tubing—(b).—Of much 
the same composition as No. 4. Does not become 
so opaque as Jena combustion tubing on prolonged 
heating. 

(6) Miners’ lamp glasses—made successfully by 
(6).—A colourless and fusible glass, withstanding 
rapid changes of temperature exceptionally well. 
Miners’ lamp glasses made to this formula have 
passed the Home-office tests. The annual supply 
required in this country is about 2,000,000. Glass 
of this type has been adopted for cooking utensils, 
casserole pots, &c., and should be useful for many 
purposes. Messrs. Ackroyd and Best, of Morley, 
Yorks, are also making miners’ lamp glasses. 

(7) Miners’ lamp glasses.—Practically the same 
glass as No. 6, but the ingredients have been varied 
on the score of economy, and difficulty of obtaining 
one of the ingredients of No. 6. Formulas (6) and 
(7) have also been communicated to another firm, 
who are now making experiments with them. 

(8) Resistance glass.—A glass similar in composition 
and in its general behaviour to Jena resistance glass ; 
withstands changes of temperature well, but, like 
Jena, is not very suitable for much working before 
the blow-pipe. This glass and others of similar com- 
position, when heated with strong mineral acids, 
part with small quantities of zinc. 

(9) Alternative for combustion tubing.—Capable 
of withstanding high temperatures and rapid changes 
of temperature. Works well before the blow-pipe, 
and is free from the chief defect of Jena glass, namely, 
the readiness with which it becomes cloudy and finally 
quite opaque after prolonged use. By slight modi- 
fications of this formula almost any reasonable degree 
of hardness can be obtained. 

(10) Soft soda glass, for tubing and X-ray bulbs— 
(a), (c), (d), and (11) Ditto (alternative, see No. 14 
below).—These glasses do not lose their easy-working 
qualities after repeated heating and blowing, and are 
plastic over a long range of temperature. X-ray 
tubes made to these formulas, modified as recom- 
mended by the Glass Research Committee, give the 
usual green phosphorescent glow, and have been 
used in very large numbers during the war. No 
surface conductivity. No. 10 is considered the better 
of the two and is more easily incorporated. 

(12) Lead glass suitable as an enamel for sealing 
platinum into soft glass—({a).—This glass has a very 
low fusing-point. It joins quite satisfactorily on to 
soft glass tubing, possesses all the essential properties 
of a reliable enamel for platinum wire, and is, there- 
fore, useful for sealing wires into X-ray tubes and 
other forms of glass electrical apparatus. 

(13) Soft glass for ordinary chemical laboratory 
ware (alternative to No. 1)—(b).—A better working 
and much cheaper glass than No. 1, fining easily 
and free from seeds. Messrs. Baird and Tatlock 
(Lendon), Limited, are making laboratory ware from 
a batch mixture closely resembling this. 

(14) Soft soda glass of fine working quality, suitable 
for tubing, X-ray bulbs, dc. (alternative to No. 11)—(e). 

~A more economical glass than No. 10 or No. 11, 
giving equally good results. 


FORMULAS PREPARED SINCE OcTOBER, 1915, UNDER 
GRANTS FROM THE ADVISORY COUNCIL ON 
SCIENTIFIC AND INDUSTRIAL RESEARCH. 


T. (15) Blue enamel for sealing metallic wire into 
glass—(e).—Resembles in its properties the best 
examples of similar enamels previously obtained 
from abroad. Makes a tight joint with iron. Can 
be used with the glasses for artificial human eyes in 
forming the iris, and should be useful for certain 
artistic purposes. 

If. (18) Opal glass which does not lose its opal 
character on repeated working in the blow-pipe flame 

(a), (ec), (d), (e).—Does not burn out after repeated 
heating. Useful for many purposes. Can be used as 
an enamel backing to No. 21, thermometer tubing. 

ILI. (16 and 17) For the manufacture of electric 
light bulbs—(a).—-The glasses have good working 
properties and take platinum wire without risk of 
leakage. (16) is the better of the two, but (17) is 
cheaper. These glasses have properties similar to 
glass of foreign production, largely imported before 
the war. 

IV. (19 and 21) High-temperature thermometer 
glass and ordinary-temperature thermometer gla s— 
(c), (d), (e).—Practically identical with 59'"! and 16'4, 
glasses hitherto produced in Germany. The demand 
for thermometer tubing of all kinds for home use and 
export probably exceeds 5000 Ib. a month. 

V. (20) Leadless opal glass for working with the 
thermometer glasses to form the enamel backing—(c), 
(d), (e).—To work with No. 19. 

*VI. (22) Glass of the same physical properties 
as ** Fluor Crown ” (6781)—(a).—Initial experimental 
melts of No. 22 have been made with decidedly 
promising results. Messrs. Chance Bros. and Co., 
Limited, Birmingham, will probably make this glass 
in the near future. 

*VII. (23) Glass having optical properties and 
chemical composition similar to one known as ** Prism 
Crown ’’—(a).—Messrs. Chance Bros. and Co., Limited, 
sirmingham, make similar glass. 





*VITI. (24) Glass similar in optical properties 
and chemical composition to a glass described as ‘** Heavy 
Flint *’—(a).—Messrs. Chance Bros. and Co., Limited, 
Birmingham, make similar glass. 

IX. (25) Glass for the “ shell” of artificial human 
eyes—(e).—Can_ be blown into a bulb of clear glass 
and changed to a full opal at a temperature at which 
the bulb will not deform. The opal can easily be 
brought to clear—many times—without devitrifica- 
tion. 

X. (26) Ruby glass (leadless) for making veins in 
artificial human eyes—(e).—Should be useful in artistic 
work. 

XI. (27) Glass for making the lens of an 
artificial human eye-—(e).—The glasses for making 
artificial eyes are similar in composition and general 
properties to those hitherto obtained from abroad 
for this purpose. They are leadless and work well 
together. There are about twenty makers of artificial 
eyes in this country, and they have now many more 
to make than in normal times. The work is highly 
skilful, and necessitates long training and experience. 
Girls are being trained to make small eyes for British- 
made dolls from the “ scrap ”’ glass. 

XII. (28). Soft glass suitable for filling in brass caps 
for incandescent electric lamps—{e), (f).—A vitreous 
black mixture easily manipulated. 


ForMULAS RECENTLY REPORTED AND ABOUT TO BE 
TRIED By VaRIoUS Firms. 

XIII. (29) A new enamel glass for sealing-in 
various metallic wires, including copper, iron and 
nickel—W ill be made by (e).—This enamel glass makes 
a satisfactory joint with soft soda glasses and with 
many lead glasses. 


XIV. (30) <A modification of “shell” glass 
—alternative to IX. (25)—Will be made by (e). 


“Strikes” opal at a somewhat lower temperature 
than No. 25. 

XV. (31) A formula for an opal glass intended for 
small electric bulbs with opal backing—(e).—A bulb 
blown from the glass remains clear on cooling, but 
ean be “struck ”’ opal by reheating to a lower tem- 
perature. By heating the front part of the bulb to 
a rather higher temperature this portion goes clear 
again and remains so, leaving an opal reflecting 
back. 

XVI. (32) 
making a white bottle glass. 
with a good range of plasticity for working. Suitable 
for milk bottles, mineral water syphons, &c. This 
formula has been communicated to Messrs. Connolly 
and Steele, of Pendleton, Manchester. 

XVII. (33) Two formulas for lead glass of high 
density, such as is required for efficient X-ray shields. 
—Sheet glass for this purpose should have a specific 
gravity of not less than 3.8. These formulas have 
been communicated to Messrs. Alfred Arculus and 
Co., of Birmingham. 

XVIII. (34) A further modification of “ shell” 
glass—alternative. to IX. (25) and XIV. (30).—The 
product, though a less perfectly vitreous glass, gives 
a more “‘ natural’ appearance to the eye, and more 
closely resembles glass hitherto imported for this 
purpose. 

XIX. (35) Uranium glass showing strong fluro- 
escence.—(a) Intended for optical purposes—e.g., in 
fluorescent eye-pieces of spectroscopes. 

XX. (36) Three further opal glasses of different 
quality, allowing for the use of other constituents 
with economical results (a). 

XXI. (37) Improved alternative formula for the 
glass for the lens of an artificial human eye.-—-This 
mixture gives a clear glass, with no tendency to form 
bubbles. 

The work was taken in hand, not so much with the 
object of capturing enemy trade as to ensure supplies 
of beakers, flasks, and other apparatus to meet the 
urgent needs of steel makers, manufacturers of 
munitions, and chemical laboratories throughout the 
country, and to provide for the production of other 
kinds of glass, in which the country should be self- 
supporting. 

The formulas, both in their ingredients and _ pro- 
portions, have proved suitable for the purposes for 
which they were prescribed, though, as the result of 
collaboration between the manufacturers and Pro- 
fessor Jackson, modifications have been made in 
order to meet the varying conditions of working and 
to effect improved or more economical production. 

Some of the glasses and enamels for special purposes 
are not required in large quantities, and the cost, 
therefore, is high. In most cases, however, the 
resulting glasses are useful for other purposes than 
those for which they were originally designed, and the 
manufacturers are able, therefore, to make larger 
quantities without undue loss of material. 

The Committee has dealt with numerous inquiries 
from manufacturers and users. Its advice has been 
sought on the suitability of sands from various 
deposits for glass-making purposes, and it has assisted 
in ascertaining the sources of supplies of various 
other ingredients in bulk. It has suggested the types 
of glass suitable for many purposes, such as bottles 
and medicine vials, pavement lights, gauge glasses, 
and tubing of various kinds required for technical 


A formula for a batch mixture for 
-A rather hard glass 





* Useful glasses for optical instruments, similar to those hitherto 
obtained from foreign sources. VI. (22) is used in the manufacture of 
certain objectives highly corrected for chromatic aberration; VII. (23) 
and VIII. (24), for ordinary doublet objectives. 





purposes, such as in the manufacture of acids. In 
most cases, moreover, it is necessary for the manu- 
facturers to consult the Research Committee with 
regard to the quality of the substances used, and to 
discuss details of manufacture, question of tempera- 
ture, annealing processes, the marking of graduated 
vessels, &c. In fact, the work of the Committee may 
be said to have roused considerable interest in glass 
generally, and to have stimulated and encouraged 
the establishment of new branches of the industry. 

The progress of the investigations has naturally 
been followed closely by chemists, and it is interesting 
to note that one on active service has lately sent to 
the Committee a sample of German glass found in a 
dug-out. This sample, which is now being examined, 
appears to be of a specially tough glass, reinforced 
with wire laid in square mesh of about }in., instead of 
in the usual form of wire netting, with one surface 
flat and the other in regular waves. It is said to have 
stood the shock of violent bombardment without 
breaking, except by direct hits. 

The ** Report of a Sub-committee of the Advisory 
Committee to the Board of Trade on Commercial 
Intelligence with respect to measures for securing the 
position after the war of certain branches of British 
Industry ” (Cd. 8181), and ‘“* Summaries of Evidence ” 
(Cd. 8275), taken by a Sub-committee of the same 
Advisory Committee, indicate that the manufacturers 
of laboratory glassware have had to cope with very 
great difficulties, especially with regard to skilled 
labour, the cost of which represents about 90 per 
cent. of the total cost of production. It appears also 
from the evidence that manufacturers are apprehensive 
of competition from German and Austrian dumping, 
and they have suggested that a tariff duty of 25 per 
cent. to 30 per cent. ad valorem should be imposed 
for five years after the war. 

At the instance of the British Science Guild, about 
75 per cent. of the universities, technical institutions, 
and schools have undertaken not to purchase glass 
apparatus of foreign manufacture for a period of 
three years after the war, provided that an adequate 
supply of British manufacture is forthcoming at a 
price that is not prohibitive. 

Many of the new products have been shown at the 
meetings of scientific and technical societies, and a 
fairly representative collection is now on view at the 
Institute of Chemistry, and will remain so until the 
end of September. Under the Glassware Munitions 
Department of the Ministry of Munitions the various 
branches of production are being fostered and 
co-ordinated with a view not only to ensuring supplies 
immediately necessary without undue overlapping 
of work by the firms concerned, but also to con- 
solidating and maintaining efficiency in this important 
key industry. 








MODERN ELECTRIC SEARCHLIGHT 
PROJECTORS. 
By J. H. JOHNSON, M.LE.E. 
No. I1.* 
MECHANICAL CONTROL, 


MECHANICAL control is now extensively employed 
where the distances are comparatively small and 
where the equipment is not required to be very 
portable or mobile. The system is largely used for 
ship work where the projectors are placed on the bow 
or at the mast head or on the bridge, the controller 
being placed in the chart-house or other similar 
position. 

In small vessels where the projector is often 
mounted on the top or adjacent to the chart-house, 
a simple arrangement of rod or direct hand-wheel 
control can be employed, the rods being connected 
together by bevel gears when an angular drive is 
necessary. In Fig. 5 is illustrated a Crompton 
projector for mounting above a chart- house. 

With the larger type of projector controlled by 
flexible wire ropes, the actual method of drive depends 
upon the position of the projector relative to the 
controller. The usual method for the training 
motion is to take a turn round the base of the 
projector, a suitable groove being provided to take the 
wire rope. To control the elevating motion, a 
grooved quadrant is fitted to the side of the barrel 
as with the hand-gear control, guide pulleys being 
fitted at suitable positions on the base and turntable 
or the crutches. ,The two sets of wires are supported 
on guide pulleys and lead to the controller, the latter 
consisting of two small drums of sufficient size to 
carry the rope necessary for the maximum travel 
of each motion. The drums are driven by a small 
pinion or worm and hand-wheel. Another arrange- 
ment frequently adopted with projectors originally 
designed for hand control is to have two levers in 
place of the drums on the controller, the length of 
the levers depending upon the amount of wire move- 
ment of the two motions, any slackness in the wires 
being taken up by an idler pulley. An inverted 
projector for wire rope control is illustrated in Fig. 6. 

With wire rope control careful attention must be 
given to the inertia effect of the projectors and the 
stretching of the wire ropes, especially with large 
projectors ~ controlled from long distances. The 
buffers or springs fitted to take up the shock of over 
travel must be in such cases of stronger design 





* No. I. appeared September 15th. 
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than usual. This inertia effect has certain disadvan- 
tages when it is necessary to move the projector 
rapidly to pick up an object, owing to the swing of 
the light beam past the object. This pulsating 
effect: may last a few seconds unless the control wires 
are very taut so as to give what approaches nearly to 
a positive or rigid drive. To overcome this 

















Fig. 5—PROJECTOR WITH CHART-HOUSE CONTROL 


disadvantage it is possible with large projectors and 
long control distances to have flexible piping instead 
of wire ropes and employ compressed air or hydraulic 
power with a combination of double-acting pistons 
and cylinders fitted on the projectors, the actual 
movements of the projector being carried out as 
before with wire ropes, or a positive movement could 
be obtained by rods connected to the pistons. It is 

















Fig. 6—INVERTED PROJECTOR WITH ROPE CONTROL} 


probable, however, in such instances that it would be 
preferable to arrange for electric control. 


LAMPS. 


The standard form of projector lamp usually 
adopted is of the horizontal carbon self-focussing 
type arranged for solenoid control and automatic 
feed, somewhat similar to the ordinary differentially 
wound are lamp. Such a lamp is shown in Fig. 7. 
It is of the positive feed type, and controlled by 
series and shunt solenoids. Assuming that the posi- 
tive and negative carbons are in contact with each 
other when the main switch is closed, the series 
wound striking magnet immediately acts upon the 





positive carbon holder and moves it away from the 
negative carbon, thereby striking the arc. As the 
carbons are consumed, the length of the arc is in- 
creased, which raises the voltage. When the volts 
rise above a predetermined value, the shunt wound 
magnet operates a rocking armature, which has a 
pawl and lever attached to it, and engages with the 
teeth of a ratchet wheel fixed to aright and left- 
handed screw operating both carbon holders at the 
same time. 

The shunt magnet coil operates the lamp feeding 
mechanism by means of a spring, the strength of 
which can be adjusted. This shunt coil can only act 
when the voltage rises to a given value, so that the 
coil can energise the magnet sufficiently to overcome 
the tension of the spring. Immediately the armature 
of this magnet is drawn to the pole face the shunt 
circuit is broken by means of a contact spring. 

An arrangement is provided for throwing the 
automatic shunt feeding gear out of action, so as 
to enable the lamp to be operated by hand. Should 
the carbons be some distance apart when the main 
switch is closed, the voltage of the circuit will be 
higher than the are voltage, and the shunt feed coil 
will immediately come into operation and commence 
feeding the carbons together. As the positive carbon 
only is used when the are is struck, care should be 
taken that in adjusting the lamp for position in the 
projector, due allowance is made for the striking 
length of the arc, in order to obtain the correct focal 

















Fig. 7—SOLENOID TYPE OF PROJECTOR LAMP 


length, when the lamp is burning The positive 
carbon is arranged so that the centre of the crater 
of the arc is at the focus of the mirror. A partly 
circular strip iron shield is placed round the are so 
that it is traversed by part of the magnetic flux set 
up by the arc itself, and the electro-magnetic reaction 
is sufficient to keep the are steady and prevent it 
from flaming. 


MOTOR LAMPS. 


The motor controlled lamp is provided with a 
similar design of holders for the horizontal carbons 
as in the solenoid operated lamp, and has suitable 
operating and feeding mechanism driven by a small 
reversible motor. The latter is of special construc- 
tion, and is provided with shunt and series field 
windings opposing one another. The armature is 
designed and so shielded, that it will respond quickly 
to small changes in voltage and without overrunning 
the feed in either direction. A relay coil which directs 
a balanced lever between two contacts controlled 
by a spring determines the direction of rotation of 
the motor. A small lever switch is fitted to the lamp, 
which enables it to be operated either by hand or 
by the motor. When the current is switched on, 
the relay coil, having full volts across its terminals, 
draws the lever over to the contact which connects 
the shunt coil of the mofor in circuit, and causes the 
motor to revolve in the direction to close the carbons. 
When the carbons are in contact the volts across the 
lamp and relay coil instantly drop and the spring 
pulls the relay lever over to the other contact and 
cuts out the shunt winding. The series field winding 
now being excited by the main current, causes the 
motor to run in the opposite direction, thereby 
striking the are. The relay lever operates between 
the opposing influence of the spring and the arc 
voltage and can be adjusted to any pressure between, 
say, 40 and 80 volts. 

A new form of projector lamp has been recently 
developed, and many experiments have been carried 
out with it in this country and America. The lamp 
is motor controlled and burns with special flame 
carbons of small diameter, the positive carbon being 
arranged horizontally and the negative carbon at an 
angle of 10 to 15 deg. to the horizontal. The ends 
of the carbons near the arc are sprayed with a vapour 
of alcohol or methylated spirit when burning—the 
vapour being generated in a small carburetter 
heated by electrical means and placed outside the 
projector barrel. The carbons are continually re- 
volved by means of suitable gearing driven from 
the same motor which feeds them. They are 
cored and have diameters approximately 25 per cent. 





of the diameter of the ordinary projector carbons 
with the same current consumption. The area of 
the are crater is therefore considerably reduced, 
and the intrinsic brilliancy is of a very high order. 
The effect of the special flame carbons is to obtain 
a light flux of about three times that of an ordinary 
projector lamp, and owing to the small crater area 
the intensification factor of the mirror with the same 
angle of divergence is considerably increased above 
the value obtained with an ordinary projector, with 
the result that the light from the projector fitted with 
this special form of lamp is from six to eight times 
the ordinary type with the same power consumption. 
The disadvantage, however, with this lamp is that 
owing to the high temperature of the carbons, and 
their construction, they burn away very rapidly 
and have to be frequently renewed, which causes 
some considerable delay, especially with projectors 
of large diameter. 

In view of the high temperature of a projector 
with this lamp, it is necessary to provide ample 
ventilation, and if this cannot be obtained by natural 
means a small motor-driven fan is attached to the 
back of the projector, blowing a draught of cool air 
across the mirror face and exhausting at the top of the 
projector barrel. With this form of lamp the crater 
extends practically over the whole of the area of the 
carbon. 

MIRRORS. 


The parabolic type of mirror, in which all the light 
rays from the focus are projected after reflection in a 
direction parallel to the axis of the mirror, is almost 
universally adopted. The focal length or the distance 
between the centre of the positive carbon crater and 
the centre of the mirror face depends on the degree of 
efficiency desired, the design of the mirror, and the 
projector barrel. It has been previously mentioned 

















Fig. 8—&-INCH FORTRESS PROJECTOR 


that the efficiency is highest with mirrors of large toca! 
length up to 50 to 60 per cent. of the mirror diameter, 
but in the larger sizes of projectors from 3tin. and 
upwards the longer length of barrel may necessitate a 
special construction of the turntable and supporting 
arms to permit of operating at 90 deg. elevation. The 
centre of the mirror practically reflects no light ; the 
shadow of the negative carbon on the mirror is 
therefore negligible. It is for this reason that in 
certain makes of small projectors having a short focal 
length the negative carbon protrudes througha hole at 
the centre of the glass or metal mirror. 

The usual form of mirror adopted in England, Italy, 
and America is of plate glass pressed to shape and 
afterwards accurately ground. The back of the 
mirrorissilvered-—chemically deposited—-and protected 
with a layer of copper deposited electrically. All 
mirrors should be carefully tested for spherical 
aberration in order to ascertain that different sections 
of the mirror have the same focus, otherwise a serious 
loss in efficiency will occur. The most frequent 
troubles are due to the outer edge not being in focus 
with the centre, but this is principally in connection 
with metal mirrors, which are easily distorted. 

The usual method of testing the accuracy of mirrors 
is to arrange a framework to carry two sets of parallel 
wires at right angles to one another,and the image 
formed by the mirror of this frame should be free trom 
distortion. Commercial mirrors of the glass type can 
be obtained with a guarantee that the focal length of a 
36in. mirror will not differ from the correct value by 
more than jin. and in a 24in. projector by Hin. 
Mirrors are also tested for temperature and deteriora- 
tion for many hours in a projector burning the normal! 
current, and the temperature at the top of the mirror 
is arranged to be about 250 to 290 deg, Fah, They 
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are also immersed for long periods in salt. water to test 
for discoloration and for cracks in the paint which 
protects the copper coating. 

Natural ventilation of the mirror and the barrel is 
usually carried out, by providing suitable shutters or 
louvres, but in the projectors of about 30in. to 42in. 
diameter, burning with a high voltage arc and ashore 
focus, artificial ventilation is sometimes advisable ; 
this takes the form of a small centrifugal fan placed 
at the centre or base of the mirror and discharging a 
draught of air across the face of the mirror. In the 
““Galileo”’ projector, two types of which are 














Fig. 9—VIEWING ARC IN PROJECTOR 


illustrated in Figs. 8, 9, and 10, one of these centrifugal 
fans is fitted to the centre of the mirror back. 

The mirrors are protected.against excessive vibra- 
tion by supporting them with a number of flat springs 
fixed at the circumference of the metal mirror back, 
but as an extra protection for mirrors of the military 
type, which are subjected to the shocks of gun-fire and 
explosion, the back of the mirror is directly protected 
either by wire netting or a thin sheet-lead backing. 
Under these conditions the mirrors are still able to 
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Fig. 10—PROJECTOR WITH FAN-COOLED MIRROR 


operate successfully, although perforated by rifle shot. 

In the smaller sizes of projectors it is not always 
necessary to protect the mirror face against pieces 
of glowing carbon when operating with a 90 deg. 
elevation, but it is advisable with these mirrors to 
protect the surface in the larger sizes above 36in. 
diameter when working with a high voltage arc and 
small negative carbons, owing to the thick copper 
coating—which increases the conductivity of the 
negative carbon—falling on the mirror as molten 
copper, which would eventually injure the mirror face. 
The protection can either take the form of @ coned cage 





of wire gauze or a shallow disc of suitable material, 
such as mica, which is loosely supported from the 
negative carbon so that it swings freely arid catches 
the pieces of hot carbon or copper when the projector 
barrel is operating at any elevated position up to the 
maximum. 

Metal and gilded mirrors are usually employed in 
France, and although they are more mechanical than 
glass mirrors they do not possess a higher efficiency, 
but are more liable to distortion, due to the widely 
varying temperatures of the mirror. They possess, 
however, a slight advantage in respect to the pene- 
trating effect of the light beam from the gilded mirror 
in a foggy or misty atmosphere. 

Mirrors originally designed by Col. Mangin are 
principally used in France, and although they are 
extremely accurate, thay have the serious disadvan- 
tages of high price, difficulty of manufacture, and 
heavy weight. They are not often used in projectors 
of modern construction unless it is essential to obtain 
@ mirror with a high degree of accuracy and having a 
small angle of divergence. The mirror is of glass with 
thick edges, graduating down to the minimum thick- 
ness at the centre, there being two concentric spherical 
surfaces of different radii which allow for the refrac- 
tion to be corrected for spherical aberration. 
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MOTOR CULTIVATION. 


In the Agricultural Section a discussion was held 
on the cultivation of land by the use of motor traction 
and other machinery, started by a paper submitted 
by Mr. C. B. Fisher. 

The author claimed that motor traction had 
now got past the experimental stage, and the 
present need of the agriculturist was for advice as 
to the best types of machines to employ for particular 
eases. Comparisons of different tests under different 
circumstances on different soils, without further 
accurate information, both as regards the horse v. 
mechanical power, of cable v. tractor, or of various 
makes of machines, were practically worthless. In 
the first place, the variation of the dynamometer 
effort required to move different soils was enormous, 
and it was useless to compare a machine tested on 
a good soil, on which the pull required for a single- 
furrow plough, 9in. wide and din. deep, was approxi- 
mately 5001lb., with another’ make of machine 
ploughing heavy clay, which required generally 
1000 Ib. pull, but which when really hard and dry 
would register 1200 1b., and would be heavy work 
for four horses to one plough. 

Equally important was the question of horse- 
power. Every maker stated the horse-power of his 
engine, and the intending purchaser compared the 
price and weight per horse-power of various makes of 
machines, and possibly the consumption of fuel per 
horse-power for work done, in order to arrive at 
their comparative value, but this was worse than 
useless iin the absence of a uniform basis for 
calculation. It would be of great assistance if 
some uniform system of rating were adopted and 
insisted on by the Board of Agriculture for motor 
tractors. Care should also be taken to base 
calculations on equal prices for fuel and labour. 
The cost of a set of steam ploughing and cultivating 
tackle was about £3000, and although the life of it 
was from twenty to thirty years, it was an outlay too 
heavy, save under very exceptional circumstances, 
for the individual farmer. The tendency with 
engines of this description had been to specialise 
and make different types for the various farming 
operations. The agricultural motor had, of course, 
to work under extreme variation of conditions and 
power, but the tractor form of motor, fitted with an 
internal combustion engine, had been shown to be 
capable of general adaptation to the all-round duties 
of the farm. 

The author’s personal experience had been acquired 
with a 20 brake horse-power universal tractor, made 
by Saunderson and Mills, and the only appliance 
specially purchased to go with it was a_ three- 
furrow plough, all the others being the ordinary 
farm implements with the attachments altered. 
The duties to which the tractor was put were 
ploughing, threshing, and hauling. In ploughing 
three furrows the fuel consumption was three to four 
gallons of paraffin, one quart of petrol, and three 
pints of lubricating oil to the acre. Threshing 
operations with a full-sized machine, with straw 
trusser attached, or the engine working the elevator, 
took approximately two gallons of paraffin an hour, 
one quart of petrol, and three pints of lubricating 
oil per day, and the owners recently threshed one rick 
of oats, 66 quarters, in one day. The motor tractor 
showed a saving as compared with the ordinary 
method of threshing of Is. 2d. per quarter, and, in 
addition, it drew water. There -would be a less 
saving when threshing wheat, but it might be taken 
at 6d: a quarter. There was an enormous advantage 
in having the machine always ready when required, 
and only those who had formerly hired threshing 
machines could fully appreciate the benefit. The 
tractor had displaced horses for hauling. It would 
draw 5 tons at 5 miles per hour on the road, doing 
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three journeys, totalling 18 miles a day, on about 
7 gallons of paraffin. The use of the tractor with 
self-binders was a striking illustration of its satis- 
factory employment. Two binders, which were 
easily pulled by the tractor, would call for the use of 
12 horses for a full day’s work. With the motor 
tractor and two binders up to 30 acres could be 
cut in a day, and the paraffin consumption was 
about one gallon per acre. The tractor had been 
used with equally satisfactory results for scu Hing, 
rolling, and harrowing, and he had no doubt it 
could be used for drilling and mowing. He believed 
that Mr. Saunderson, the maker of the machine, 
had -recently purchased a heavy clay land farm of 
240 acres in Bedfordshire, which was being entirely 
operated by motor power, for experimental purposes. 
The full statistics were to be published shortly. With 
regard to the life of a high-speed engine employed on 
farm work, while much depended on the person who 
had charge, he would be inclined to base calculations 
for depreciation on a period of six years. He had 
referred to only one type, of which he had personal 
experience, but he believed that the value of other 
makes had been demonstrated. The motor ploughs 
in use were the Fowler-Wyles, the Wyles, the Martin, 
and the Crawley, which ranged in power from 10 to 
30 horse-power. The tractors available were Week:’ 
Dungey Simplex, Big Bull, Mogul, Daimler, Universal, 
Sanduskey, Overtime, Ivel, Fairbanks Morse, Emer- 
son, and Omnitractor. The best-known steam 
tractors were the Mann and the Ransome. He knew 
the users of some of the different makes, and in no 
case, under present circumstances, had they regretted 
their purchase. There was difficulty, however, in 
obtaining delivery, particularly of English machines. 

British makers had made a particular study of 
the requirements of the agriculturist. One particular 
feature in which many of the American machines 
were lacking, was their unsuitability for haulage. 
He was personally in favour of a 20 to 25 brake horse- 
power engine for the farm machine. It would weigh 
from 1 ton 15 ewt. to 2 tons 10 ewt., and should cost 
from £250 to £350. It should be fitted with three 
speeds forward and reverse. The motor tractor 
opened up possibilities of solving the question of re- 
converting the strong wheat land to its proper pur- 
pose, and thereby increasing the power of employment. 
It could and would raise the standard of wages by turn- 
ing the agricultural labourer into a skilled mechanic. 
If the nation had decided that one of the chief lessons 
of the war was the necessity for a greater production 
of foodstuffs at home, the makers of motor tractors 
had a great opportunity of supplying the needs of 
the agriculturist. The farmer, before outlay of 
capital, would, however, require some stability in 
the price of wheat. 

Mr. R. M. Wilson said that the use of motor 
ploughs in Essex had improved the clay lands. It 
could not be doubted that getting up the land directly 
after harvest improved the texture of the soil, gave 
a more perfect tillage, and more scope for the operation 
of artificial manures. The motor plough also checked 
the growth of weeds. The tendency in Essex was 
for autumn tilling, and this could be best done by 
motor cultivation. The important thing, however, 
was the evolution of a suitable implement for following 
the tractor. 

Mr. A. McCallum referred to an experiment carried 
out by the War Agricultural Committee for West 
Lothian with motor ploughs. That particular experi- 
ment was not a success financially, owing to unfavour- 
able weather, but it was an indication of the interest 
which the subject was now attracting. 


SECTION B. 


Before the Chemical Section. Dr. J. E. Stead 
presented three papers: (1) ‘‘On the Oxidation of 
Nickel Steel”; (2) ““On the Reduction of Solid 
Nickel and Copper Oxides by Solid Iron”; (3) ‘* On 
the Disruptive Effect of Carbon Monoxide at 400 deg. 
to 500 deg. C. on Wrought Iron.” 

Dr. Stead, in the first contribution, referred to and 
explained the reason why the scale which forms on 
nickel steels when they are heated adheres so 
firmly to the surface. The reason, he contended, 
was that the iron of the nickel steel was selectively 
oxidised before the nickel, with the result that portions 
of the unoxidised metal projected into the scale and 
tied it to the metallic surface... Oxidation was 
thereby effected, not only at the surface of the metal, 
but also between the crystalline grains. As a result, 
there was no clearly marked junction between scale 
and metal, and some of the oxide or scale remained 
with the mother metal, and portions of the unoxidised 
metal with the scale. In a case referred to, in which 
a 25 per cent. nickel steel had been heated to redness 
for many months, the metallic portions were separated 
from the scale, and were found to contain 75 per cent. 
nickel. : 

The second paper dealt with the effect of heating 
nickel oxide and copper oxide in hermetically sealed 
canisters of arnico iron, which contained only 0.02 per — 
cent. carbon. The. oxides in such circumstances 
were in course of time reduced to the metallic state, 
magnetic oxide of iron being one of the products. It 
was not certain if the minute quantity of carbon in 
the containing iron vessel played any important part. 
Further trials were being made with iron absolutely 
free from carbon, and the results would be published 
in due course. 
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In the last paper, Dr. Stead described the effect of 
heating wrought iron in blast-furnace gas, rich in 
carbonic oxide, at low temperatures, 7.e., 400 deg. to 
500 deg. C. The iron was more or less disintegrated, 
due to the deposition of carbon along the layers of 
cnclosed cinder. 

SECTION F. 

In the Economie Section the reports of various 
committees were brought up and discussed. 

The first of these reports dealt with the causes of 
industrial unrest, and the suggested remedies. The 
report consists of three main divisions : (a) The causes 
of industrial unrest ; (6) attempts at diminishing such 
unrest, and (c) recommendations. The main causes 
are held to be: (1) The desire for a higher standard 
of living; (2) the desire of workpeople to exercise 
a greater control over their lives, and to have some 
determining voice as to conditions of work. These 
include a consideration of the effects of speeding up on 
the one hand and of limitation of output on the other ; 
(3) the uncertainty of regular employment ; (4) mono- 
tony in employment; (5) suspicion and want of 
knowledge of economic conditions ; (6) the desire of 
some employers for more regular and satisfactory 
labour; (7) the effect of war measures. Particular 
stress is laid on the important part played by reasons 
(2) and (3) in promoting industrial unrest. 

The desire of some employers for more regular and 
satisfactory labour is chiefly associated with works 
at ports and docks, and at shipyards. A point is also 
made of the need for taking measures to accustom 
the workmen to the earning of regular wages. It is 
argued that if employers claim the right to work 
their men continuously during busy times, and pay 
them off when work is slack, the men have an equally 
good right to curtail their working hours when work 
is plentiful. On the other hand, some employers, it is 
pointed out, contend that labour is becoming less 
reliable and less efficient. Whatever the causes of 
this, and several are assigned, it is held that the 
retrogression of labour has led to restriction of output, 
and that consequently the sinking of capital in plant, 
machinery and extension is a matter of very serious 
consideration ; in fact, that these tendencies account 
for the persistence in certain instances in this country 
of obsolete methods and equipment. In view of the 
fact that when time rates are being fixed there isa 
tendency to let the standard be set by the least skilled 
and slowest man, it is suggested that serious con- 
sideration should be given to the method of grading 
workmen according to their skill and attainments. 
On the subject of war measures, it is stated, that both 
employers and employed are chafing under the 
restraints imposed upon them by the Munitions of 
War Acts. 

On the subject of the means adopted to diminish 
industrial unrest, it is suggested that the machinery 
of conciliation boards should be extended and 
perfected, and that a permanent board should be 
established to which all disagreements would be 
referred automatically as they arose. Arbitration, 
either of the voluntary or compulsory kind, does not 
go far enough. It can settle matters of fact, but not 
questions of principle. Comment is made on the 
comparative failure of the Industrial Council, repre- 
senting both employers and employed, to achieve any 
real success with the settlement of industrial disputes. 
With regard to profit sharing and co-partnership 
schemes, the criticism is made that the existing 
systems hardly meet the claims of labour for a share 
in the control of industry. Co-operation, it is urged, 
would mete out justice to the industrial community, 
and it is argued that there is no reason why such 
a system should not become, during the present 
century, a much more important feature in industrial 
and commercial life. 

Another point elaborated at some length is the 
need for greater frankness between employers and 
workpeople, and that employers should consider, not 
the wages earned by individual workmen, but the cost 
of labour. What employers have to grasp is that 
the cost of labour can be reduced without lowering 
wages, and until this lesson is learnt there can be no 
hope of a change in the policy of trade unions. The 
fundamental facts and principles of. economics must 
be known by both employers and employed. Workers 
and employers in each industry should extend and 
improve their organisations with a view to determining 
jointly the conditions under which the special 
industry should be carried on. It should be possible 
to obtain in many industries a standard working day 
and a standard speed for machinery, which would be 
indications of the point at which the industry would 
attain its maximum long period efficiency. These 
standards should be set up and loyally observed by 
associations of employers and employed. 

The questién as to how the joint product should be 
shared is the final question considered. Suggestions 
were put forward that the committee should frame 
recommendations on the subject of a minimum wage, 
and fix the rate of interest on capital, but this has not 
been attempted, owing to the varying conditions in 
different trades and districts. This is deemed to be 
&® matter for the local or central joint boards, the 
establishment of which is one of the recommendations 
made, In addition to local boards and trade associa- 
tions, it is recommended that an industrial council, 
representing the whole industrial activity of the 
country, should be established, to sit as a final court 
of appeal, 





Sir Hugh Bell said, that although he was a party 
to the report, he did not accept it in its entirety. 
The question was in such an obvious state of flux 
that no very definite conclusion could be put forward. 
The war had raised some of the problems in an acute 
form. It seemed clear that when the war came 
to an end problems of which solutions might have 
been found gradually would have to be settled 
immediately. It seemed desirable in the present 
circumstances to present, not so much definite 
conclusions, as indications of the direction in which 
improvements might be sought. It was impossible, 
under present circumstances, to devise any method 
of compulsory arbitration. He was convinced that 
they must dismiss profit sharing as a solution of the 
troubles before industry. What both capital and 
labour needed to understand was that the centre 
was very considerably changed, and that the interest 
in production was greater on the labour side than on 
the side of capital. 

Professor W. R. Scott dealt with the prospective 
tariff war which would follow strife on the battlefield. 
This form of the war after the war was partly beyond 
their control, but he was of the opinion that the 
prevention of industrial war, while not within the 
powers of any individual, was within the power of the 
nation. 

SECTION G. 

The joint discussion with Section B on the first 
report of the Committee appointed to investigate 
questions relating to fuel economy drew a large 
attendance. a 

It was pointed out in the report that the fact that 
the available reserves of coal in Great Britain only 
amount to one-fortieth, while those of the whole 
Empire do not amount to more than one-fourth of 
the world’s estimated total, was one which ought to 
be brought home to everyone responsible for the 
econcmic development of our national and imperial 
resources. This was the more important in view of 
the fact that the United States, whose competition 
in the immediate future would probably be much 
more severely felt than ever before, possessed more 
than half the estimated world’s coal, and that with 
regard to the two prime considerations of quality 
and cost of production they probably compared 
favourably with Great Britain and the Empire. 
Moreover, in the United States, both the Government 
and the University of Illinois, had for some years 
past conducted numerous important chemical in- 
vestigations and large scale trials upon the character 
of the principal coal seams, and their adaptation for 
various economic ends; and American manufac- 
turers had therefore at their disposal much more 
complete and systematic information on the subject 
than was possessed by British manufacturers. Nor 
had Canada lagged behind her neighbour. No such 
comprehensive investigations had ever been under- 
taken in Great Britain. The Committee expressed 
the opinion that representations should be made 
with the object of inducing the Government to 
provide adequate funds in aid of further researches 
and investigations upon the chemical character of 
the principal British coal seams, the best means of 
their future development in the interest, and upon 
problemr of fuel economy, including the utilisation 
of by-products—a subject in which we had lagged 
behind Germany to a serious extent. 

Having regard to the magnitude of the work, and 
that the coal question was one’ upon which almost 
every branch of manufacturing and transport industry 
was dependent, the original Committee appointed in 
October, 1915, decided to form five sub-committees: 
(a) Chemical and statistical, (6) carbonisation, (c) 
metallurgical ceramic and refractory materials, (d) 
power and steam raising, (e) domestic heating and 
smoke prevention. These committees had all done 
a.certain amount of work. A series of conferences 
with manufacturers in various centres of industry had 
been arranged for the purpose of arousing interest in 
the work of the committees, and conferences had 
already been held at Stoke-on-Trent, London, Middles- 
brough, Nottingham, Manchester, and Sheffield. 

The Chemical Committee, in a special report, 
indicated the character of the experimental work in 
progress at the Imperial College of Science, as to the 
various products to be derived from coal. Work 
which it is hoped to undertake includes an inquiry 
into the amount of wastage in coal left in the pits. 
The Carbonisation Committee is dealing with the 
manufacture of metallurgical coke, the apa a 
coking industry, and low temperature carbonisation 
in gaswork practice. The Metallurgical Committee 
is endeavouring to obtain the data for the best 
balance of a modern blast furnace, the method avail- 
able for the utilisation of the surplus gases of such a 
furnace, and the application of dry air to blast fur- 
naces. The Power and Steam Raising Committee is 
investigating the economies with fuel which should 
result from the use of improved methods of operation, 
and the Domestic Fuel Committee is considering, 
among other questions, the prospects of substituting 
for raw material some form of carbonised fuel. Expe- 
rimental work in connection with this subject is in 
progress at the University College, London, at the 
Imperial College of Science, and at the Municipal 
School of Technology, Manchester. 

Professor W. A. Bone, in introducing the report, 
said he wished to make it clear, in order to avoid any 
dissatisfaction, that it was a preliminary one pure 





and simple, the Committee taking the view that the 
ground to be covered was so vast that it was necessary 
to conduct a very careful preliminary survey. As to 
the conferences mentioned in the report, arrange- 
ments had been made for holding another in Cardiff, 
in the early autumn, and during the winter it was 
hoped to arrange for others, preliminary negotiations 
having already taken place. The Committee regarded 
these conferences as a@ very important part of its 
work. Very largely as the result of the labours of 
the Committee, the fuel question had now been taken 
up, not only by it, but by other organisations in 
such a way that there was every prospect of some 
really effective action being taken. 

Dr. J. E. Stead, speaking as chairman of the Metal- 
lurgical Committee, said the idea of the Committee 
was to endeavour to get to know how things stood 
throughout the country before suggesting or advising 
any particular course of action. He had also started 
to get the opinion of various people in the iron and 
steel trade as to what was being done and to find out 
whether economy was likely to be effected, and with 
that view in mind a series of questions had been sent 
out asking for information as to the quantity of coal 
and coke required to make one ton of pig of various 
qualities and numbers, the loss of gas and heat, and 
whether exhaust heat was utilised. These and other . 
questions dealt with blast furnace practice ; similar 
questions were drawn up for steel works and steel 
mills. The difficulty anticipated was a dislike on 
the part of firms to give the Committee what might 
be considered private information, and this feeling 
probably arose for two reasons. There were those 
who would not be inclined to tell others how far they 
had advanced, and there were those who were so far 
behind that they would be ashamed to say exactly 
how far behind they were. It was with this in mind 
that the letter sent out with these questions empha- 
sised the point that the information would be treated 
as strictly confidential. and indeed available in full 
only to the chairman of the Committee, an abstract 
being prepared for the purpose of the Committee’s 
work. The views of the trades in question had also 
been asked as to directions in which research might 
be necessary. It was premature to suggest in what 
directions economies might be effected, but it was 
hoped in a year’s time there would be something more 
definite to report. 

Mr. H. James Yates, representing the Domestic 
Fuel Sub-committee, said that one important direc- 
tion in which inquiries were to be made was as to the 
best means of burning coal domestically with the 
maximum economy and the minimum smoke, and 
on the other hand the question of economy and smoke 
prevention which could be effected by the extended 
domestic use of gas. Few people perhaps realised 
the thousands of houses that were absolutely depen- 
dent upon gas for their heating, cooking, and hot 
water supply, and that was extending very rapidly in 
cities like London. He did not think his remarks 
would be complete if he did not refer briefly to the 
opportunities with which the war had provided the 
gas industry towards overcoming some of the 
greatest difficulties in the smoke problem, namely, 
the gas furnace. Whilst he had no hesitation in 
saying that before the war the gas furnace had reached 
a fairly high state of efficiency, such problems had 
been placed in front of the industry since the war that, 
with the experience so gained, the gas furnace had 
been brought to a state of efficiency that in normal 
times could not have been realised in a decade. Gas 
had come into use in connection with the enormous 
demand for munitions. One plant to-day that, had 
been installed for heating metal in connection witb 
munitions consumed upwards of half a million cubic 
feet of gas per hour, and the handling of that metal 
took nearly another half a million cubic feet. When 
it was remembered that a big city like Birmingham 
was, before the war, only making somewhere about 
four hundred cubic feet per hour, and that by putting 
Edinburgh, Leeds, and Newcastle together, ‘ihe total 
output was only just over one million cubic feet per 
hour, it would be seen what enormous strides had been 
made during the war with regard to gas as a fuel. 
With regard to economy, he had had placed before 
him the results of the working in a very important 
factory in this country where pure nickel was dealt 
with. With coke it costs 4s. 2d. per 100 lb., but with 
gas this had been reduced to 1s. 9d. Taking wages 
at 100 with coke, with gas they were 66, and taking 
the loss of metal with coke at 100, with gas it was 35. 
Mr. Yates concluded his remarks by throwing on. the 
screen a number of slides of gas furnaces, showing the 
manner in which they are used in the making of 
munitions. 

Sir Hugh Bell said that in 1883 the coal output of 
the United Kingdom was 163 million tons. In 1903 
it was 283 million tons. Improved mining methods 
and mechanical appliances in mines had promoted 
the winning of coal which would have been regarded 
as quite out of the question in earlier years. About 
five or six years ago Sir William Ramsay made a 
suggestion as to burning coal in situ, which caused & 
smile to spread over the faces of most of them engaged 
in coal mining. Sir William Ramsay’s extraordinary 
imagination, however, made one feel that any sugges- 
tion he made should not be set aside without some ex- 
amination, and he, Sir Hugh, had got into communica- 
tion with Sir William and told him he would be 
happy to place at his disposal a seam of coal which 
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appeared to be eminently suitable for his experiment. 
It was a thin seam in Durham overlaid by a thick 
bed of clay, with hardly any super-adjacent rock, 
but a small quantity of shale on the side of a hill, 
into which it was possible to get by means of an 
adit, and which could be attacked by a shaft. The 
seam bad been partially worked in the past and a con- 
siderable sum of money had been spent under Sir 
William Ramsay’s direction in preparing the instal- 
lation for the purpose of his experiment, but his 
ilmess and death put an end to the work. He 
would be pleased to place this plant at the dis- 
posal of anyone desiring to conduct the experiment. 
With regard to the intention of the Committee to 
prepare a heat balance of a blast furnace, he hoped it 
would be carried into effect, and he trusted the re- 
sult would be to confirm the very elaborate and 
classical work of his father in determining the value 
of heat in blast furnaces. 

Professor Henry Louis referred to the wastage 
of coal left behind in the pits, on which he had read 
a paper a few weeks ago before the Society of Chemical 
Industry at Edinburgh. The Sub-committee had 
only touched upon one source of wastage, in the occur- 
rence of faults. Faults as a rule did not produce 
waste of coal. There was avoidable waste in the fact 
that only the best portion of seams were worked. 
Another waste was the small coal left behind in the 
pits. He could name Nottinghamshire and South 
Wales as great sinners in that respect. He had seen 
small Nottinghamshire coal in which everything 
below l}in. was left in the pits, and a similar thing 
took place in South Wales. Yet this coal was 
thermally as good as the coal brought out, and such 
cases were sources of waste which might be and should 
be avoided. The Sub-committee could. act with 
the Advisory Committee of the Committee of the 
Privy Council for Research, and he believed it would 
be possible to get powers to compel every colliery in 
the country to disclose, confidentially, what its 
sources of loss were. Unless they knew definitely 
what these were it was quite impossible to say how 
the losses could be avoided. A great many sources 
of waste presented problems rather for the chemist 
than for the engineer. If the chemist would show 
the engineer how to use profitably the small coal left in 
the pits to-day and the waste now thrown on to the 
pit tops, the colliery manager would be only too 
pleased. 

Dr. Dugald Clerk said we must not forget that 
primarily industrial civilisation rested on our coal and 
oil fuel. If we did not reduce our fuel consumption, 
then we condemned ourselves to a very short further 
industrial life. The United States stood first in coal 
reserves, with Canada next and Germany next. 
Great Britain had only half the reserves of Germany, 
and this meant a drastic economy in various ways. 
He believed there was bound to come a real dearth 
of fuel in a hundred years from the present time. 
After all, engineers had always had fuel economy in 
view, aS was shown by the fact that the 4 per cent. 
efficiency of Watt’s steam engine had been increased 
to 10 per cent., and what was now wanted was the 
assistance of the chemist and politician in order to 
bring about the prolongation of our industrial life. 

Professor H. B. Dixon, speaking on the work of 
the Domestic Fuel Sub-committee, pointed out that the 
present way of using coal was really impossible for a 
long future, and this fact must be faced and the diffi- 
culties surmounted. Although it was true that at 
present atmospheric nitrogen was not being extracted 
on a large scale, and used for making nitric acid, 
experiments were being made in England, and he 
hoped that very shortly a workable plant would be 
seen in more than one town for making nitric acid 
directly from the atmosphere. 








THE WARMINSTER COLLISION. 


We briefly stated on page 235 of our last issue that Colonel 
Pringle, on the 12th instant, held the Board of Trade 
inquiry into the collision on September 2nd at Warminster, 
on the Great Western Railway. The evidence was as 
follows :— 

William C. Bailey, signal porter at- Heytesbury, said 
that the 9.30 p.m. (Saturdays only) from Salisbury arrived 
on time at 10.11. He asked Warminster “ Is line clear ?” 
at 10.6, but received no answer. After the arrival of the 
train he again offered it and, in reply, got the “ warning 
signal.” ‘he engine, when the train came to a stand, had 
passed the up inner home signal, and the men were nine 
or ten yards distant, well within hearing. On receipt of 
the ‘‘ warning signal’ he verbally warned the driver, and 
showed a@ green light. As the engine passed the box the 
driver acknowledged the warning by shouting “ all right” 
and sounding his whistle. The station-master at Heytes- 
bury testified that he saw the green light shown by the 
signalman, and heard the whistle sounded by the driver. 

Alfred Frederick Wheeler, a relief signalman, who had 
been working at Codford, was returning to Westbury, and 
riding in the fourth compartment of the second coach from 
the engine of the 9.30 train, he heard the ‘‘ warning” 
given by the signalman, and the driver’s acknowledg- 
ment by a short whistle. Wheeler estimated the speed 
of the train between Heytesbury and Warminster at 
20 miles per hour, and did not notice any reduction in the 
speed before the collision ; if the continuous brake had 
been applied he would have noticed it. 

Edward Sims, signalman at Warminster, who had been 
in the company’s service for 42 years, and a signalman at 
Warminster for 41 years, said he came on duty at 10 p.m. 
on Saturday, September 2nd, to work until 8 a.m. on the 








3rd. When he arrived on duty the 8.50 was in the station, 
having arrived there at 9.57, sixteen minutes late. This 
train was shown in the working time-table to be shunted 
at Warminster for the 8.45 from Bristol. Sometimes it 
was shunted through No. 27.27 crossover at the south 
end, sometimes through the middle, No. 30.30, crossover, 
and sometimes through No. 14.13 crossover at the north 
end. On this particular night he wanted to set it back 
through No. 14.13, but he could not get the setting-back 
signal to respond to the lever. He therefore decided to 
use No. 27.27 crossover, and one reason for doing so was 
that when the train passed his “‘ clearing point,” which 
was in alignment. with No. 22 siding points he could give 
‘out of section”’ for the 8.50, and accept the 8.45 from 
Bristol. He “cleared ”’ at 10.6, received ‘* Is line clear ?”’ 
for the 8.45 at the same time, accepted it, and received 
‘train entering section.”” The 8.45 arrived at 10.10, and 
departed 10.13 ; the 8.50 having been crossed on to the up 
line at 10.8. It was his practice to use the lever collar in 
such cases, and he did so on No. 36 lever—the home signal 
from Salisbury. He had a further reminder in the shape 
of a flap on the block instrument. This did not lock the 
instrument, but when turned down the words “‘ Clearing 
point fouled”? were visible. He had found this of service 
as an additional reminder, and he used it on this occasion. 
The guard of the 8.50, after the train had been shunted, 
came to the box to see if it was properly protected, and 
it was this fact that made Sims sure he had done so. On 
the night of September 9th—a week later—the 8.50 was 
shunted into the refuge siding on the down side on the 
Westbury side of No. 11 points. He was not aware if this 
had been done before. There was often not accommoda- 
tion in -the refuge siding for passenger trains. The 9.30 
Salisbury to Trowbridge was “ offered” at 10.6, and he 
sent the “warning signal” in reply, but it was not 
accepted. On, again being offered the 9.30 at 10.10 he 
again sent the “ warning,” which was accepted, and he 








hours as driver Stretch, and confirmed what he said as to 
the earlier part of the journey. Sometimes Stretch had a 
lot to say, and at other times he was silent ; on that evening 
he was silent. It had never occurred to him that there 
was anything amiss with Stretch, as he was so variable. 
There was no trouble in stopping the train at any station. 
At Heytesbury the guard waved a green lamp, and he 
saw that the inner home signal was “off.” He also saw 
a green light shown by the signalman. He could not 
remember if the driver sounded his whistle. He knew that 
the warning they had received meant that they must stop 
at the home signal at Warminster and would get a “red” 
distant. He thought they were travelling at about 25 
miles per hour. They had orders to leave the engine at 
Trowbridge, and so he had to keep the fire low. Conse- 
quently he was frequently using the injectors and watching 
the steam pressure gauge. The driver was standing with 
his hand on the regulator all the time, but he did not see 
him move it. When quite close to the home signal, and when 
travelling at 25 to 30 miles per hour, the driver closed the 
regulator and shouted ‘‘ Whoa.” This distracted his 
attention, so that he failed to notice the position of the 
home signal. Staples knew at that moment that they had 
passed the distant signal, although he had not seen it, and 
that the bridge they passed through just then was that 
at the home signal. The driver applied the continuous 
brake at the time he shut the regulator, and Steeples 
applied the hand brake. He had no recollection of using 
the sanders. 

After signalman Sims had been recalled, and had under- 
taken to produce an independent witness who saw from 
the overbridge that the home signal was at danger, the 
inquiry closed. 

On Friday last the Deputy-Coroner resumed his inquiry 
into the death of the soldier Hudson. No fresh develop- 
ments were forthcoming, and the jury returned a verdict 
to the effect that whilst the accident was caused by driver 
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At 10.15 he 
lt 


received ** train entering section’ at 10.12. 
was offered the 8.52 from Bristol and he accepted it. 


arrived at 10.19. He decided to let the 8.50, then stand- | 
The 9.30 from | 


ing on the up line, go before the 8.52. 
Salisbury collided with the 8.50 at 10.19, just as he 
obtained “‘ clearance’ from Heytesbury for the 8.45, and 
was asking “* Is line clear ?” for the 8.50. He did not use 
the distant and home signals for the 9.30. He could see 
the back light of the home signal and was satisfied that it 
was ‘‘on,” and that the driver ran by the signal. The 
up distant signal is not visible from the box, but both the 
arm and light are repeated. The instrument, when the 
collision occurred, showed the light burning and the arm 
at danger. Sims thought the 9.30 was travelling at a 
higher speed than usual for a train stopping in the station. 
There was a speed limit of 20 miles per hour for all trains 
through the station. There was no one else in the signal- 
box when the accident occurred. The refuge siding is 
560ft. long and holds 28 wagons, and is frequently used 
for standing wagons in, especially since the war com- 
menced. Personally, he would prefer to cross a passenger 
train through No. 13.14 on to the up line than to shunt 
it into the refuge siding. He had occasion to use the 
backing signal later that night and it was then in working 
order. It was fitted with a detector, and any slight 
inaccuracy in the position of the points would prevent the 
signal being lowered. 


Albert Edward Davis, the driver of the 8.50, said that | 


immediately he came to a stand on the up line he told his 
mate to change the head-light to red, and hesaw him do 
so. His mate later told him a train was approaching, so 
he sounded his brake whistle. He bid his mate jump, 
and he did so himself. It was a dark, clear night, and 
there was no difficulty in seeing the signals. Fireman 


Allen corroborated this evidence. Guard A. H. Elliott | 
said his train consisted of ten four-wheeled and three 


eight-wheeled vehicles, fitted with the vacuum brake. 
He related how his train was shunted and that he went 
to the signal-box to see if it was properly protected. He 


then returned to his train, and as soon as the 8.45 had | 


ssed he went to the box again to see what was going to 


be done, and the signalman replied that he would let them | 


go as soon as the 8.52 had come to a stand at the home 
signal. 

Ernest George Stretch, who had been a driver for four 
years and ten months, and previously was a fireman for 
thirteen years, said he knew the road well. He came on 
duty at 8.25 p.m. to work until about 6.30 a.m. He was 
off duty the previous morning at 5.30. His engine was 
No. 2557, a six-wheeled coupled goods engine, with a six- 
wheeled tender, fitted for the vacuum brake. The engine 
and brakes were in good order. His fireman had worked 
with him for twelve months, and he had perfect confidence 
in him. He arrived at Heytesbury at booked time, and 
had experienced no difficulty in stopping the train at any 
of the stations. When the train stopped at Heytesbury 
it was in the rear of the up inner home signal. He drove 


from the right side and could get a good view of the War- | 
minster up distant, but the fireman had a better view. | 
He had no complaint to make as to the view of the up | 


home ; the driver had a better view of that signal. Stretch, 
proceeding, said that he had no recollection of seeing the 
inner home signal or the starting signal, nor of anything 
that happened at Heytesbury after coming to a stand there. 
He had no recollection of the collision. He felt in very 
good health on September 2nd, and had not worked ex- 
cessive hours ; his average hours lately had not been more 
than sixty per week. He could offer no explanation for 
what had occurred nor for any want of attention to his 
work or to the signals. 

Fireman Percy R. Steeples said he worked the same 


Stretch’s negligence, such negligence was not criminal. 
The jury added a rider recommending the abolition of the 
use of gas for train lighting. 








THE INSTITUTION OF MINING ENGINEERS. 





Tue twenty-seventh annual general meeting of the 
Institution of Mining Engineers was held in the Royal 
Technical College, Glasgow, on Thursday of last week. 
Sir Wm. Garforth, president ad interim, occupied the chair 
at the outset of the proceedings, and the attendance was 
representative, quite 250 members being present. The 
President announced that the Institution Medal for the 
year 1915-16 had been arranged to be presented to Dr. W. 
N. Atkinson, I.8.0., in recognition of his investigations 
in connection with colliery explosions and coal dust. It 
was unfortunate, he explained, that Dr. Atkinson, who 
was suffering from a severe nervous breakdown, was 
unable to be present, and it was proposed to ask Dr. J. 8. 
Haldane to take possession of the medal with a view to 
handing it over subsequently to the recipient. The Pre- 
sident thereafter read an appreciation of Dr. Atkinson’s 
life and work, which he said had been compiled by Dr. J. 
8. Haldane, Professor Cadman, and Mr. Hugh Johnstone. 

The annual report of the Council was then presented. 
From it it appeared that early in the year the Army 
Council invited the services of mining engineers for employ - 
ment in the Tunnelling Companies of the Royal Engi- 
neers, and a large number of members had responded. 
About 370 members were at present serving at home and 
abroad. The Council, in response to a request from the 
Advisory Council for Scientific and Industrial Research, 
submitted proposals for research on questions within the 
| scope of the Institution. The statement of accounts, 
| which accompanied the annual report, showed the ordinary 
income for the year to have been £4642 13s. 6d., as com- 
pared with £4367 13s. in the previous year. The expen- 
diture amounted to £4776 17s. 6d., as against £4469 7s. 11d. 
for the year 1914-15. 

Mr. Wallace Thorneycroft thereafter took the chair, 
| and in the course of an interesting presidential address on 
| ‘“* The Influence of Science, Education, and Legislation on 
| Mining,” said that, generally speaking, it was possible 
| to increase, at a’price, the output per person employed in 
|some seams of coal by the application of mechanical 
appliances at or near the face. A free discussion on this 
question would probably reveal the fact that part of the 
price could be met by the abandonment by some of the 
workmen of the openly avowed or tacitly understood 
policy adopted by many of them of restricting the effici- 
ency of such mechanical appliances, sometimes, perhaps, 
with the view of dividing the work to be done among 4s 
many men as possible. Discussing the effect of the in- 
creased cost of coal on other industries, Mr. Thorney- 
croft said he was able to give the increase in the 
cost of coal used to manufacture one ton of acid 
steel plates made in Scotland from imported ores, 
comparing the years 1904 and the spring of 1914. The 
difference was an increase of 14s. 6d. per ton of steel plates. 
This included,.of course, all the fuel used in converting 
the iron.in the ore to steel in the plate. Of this a little 
more than 4s. 6d. represented the amount due to higher 
rates of wages, and one or two other items. Touching 
upon the position in which Britain stood in relation to her 
| foreign competitors in engineering and the allied indus- 
| tries, the President said we heard a great deal in this 
| country about our backwardness in the by-product .coke 
‘oven business. He thought the first by-product ovens 














Sepr. 22, 1916 


THE ENGINEER 


207 








ever erected were built by the predecessors of the Earl of 
Dundonald, about the year 1780, but the real home of 
the evolution of the by-product oven as they knew it to- 
day was Belgium. In Scotland the bulk of the fuel used 
in blast-furnaces was raw coal, and in the recovery of 
by-products from that raw coal they had a striking 
example of the elaboration of an economical and improved 
process of manufacture carried out by the late Messrs. 
Alexander and M’Cosh, of Messrs. Wm. Baird and Co., Scot- 
land. They also heard a great deal of low-temperature 
distillation of coal, and suggestions were made that no fuel 
whatever should be burned that had not first been car- 
bonised, to remove and utilise the bulk of the volatile 
products. He knew of no particular difficulty in low 
carbonisation of coal except one, and that was the diffi- 
culty of making the process pay. So much depended 
upon the saleable value of the raw coal used, and while 
the quantity and value of the by-products were consider- 
able, the resultant char was the chief product. He was 
of opinion that the probable evolution of this branch of 
industry might be the development of a combined process 
treating, to begin with at any rate, the very cheapest coal, 
firstly, by distillation at the temperature found to yield 
the most valuable oils, and, secondly, by destructive 
distillation in some form of gas producer, so that the 
calorific value was available as gas. The gas might then 
be utilised to generate electricity on a very large scale, 
and the power be absorbed in part by some electro-chemical 
or metallurgical process on the same site, and in part 
distributed for industrial and domestic use on the lines 
of the scheme mentioned by Mr. Ferranti in his address 
to the Electrical Engineers in 1910. 

Discussing the possible development of mining and 
engineering after the war, Mr. Thorneycroft said that 
many firms in this country had already made great pro- 
gress in the solution of problems bearing on trade and 
industry, and in the elaboration of economical and im- 
proved processes of manufacture. While they should all 
welcome Government assistance to accelerate progress, 
it must always be remembered that it was by individual 
effort we had made Great Britain what it was, and to rely 
wholly upon Government assistance and control would, 
in his view, be detrimental to the best interests of the 
whole community. He did not dispute that both em- 
ployers and employed had got to improve their practice 
in order in the future to maintain or improve the standard 
of living of the year 1910, but he did emphatically protest 
against the notion that in order to do this they must 
imitate German methods. Provided they had in the 
future reasonably wise legislation and freedom from 
internal strife—industrial or otherwise—he had no fear 
that they would be able to hold their own, and possibly 
more than their own. 


PAPERS AND DISCUSSIONS. 


The following new papers were read and partly dis- 
cussed :—‘‘ The Permeability of Coal to Air or Gas, and 
the Solubilities of Different. Gases in Coal,” and ‘ The 
Formation of Water in the Oxidation of Coal,’’ by Mr. 
J. Ivon Graham, B.A., B.Se., chemist in the Doncaster 
Coalowners’ Laboratory ; and ‘“‘ The Form and Structure 
of the Coalfields of Scotland,” by Mr. David Ferguson, 
Glasgow. 

Mr. David Ferguson, Glasgow, in the course of his paper, 
maintained that there was a reasonable probability of 
large areas of coal existing under the Firth of Clyde, but 
the extraction of it would require to be concentrated from 
a few points along the coast line. At Ayr, where the 
seams of the Coal Measures Series were shallow, and a few 
of them off, operations could begin in the deeper seams 
of the Carboniferous Limestone Series. His contention 
was that galleries could be run out to the sea at Ayr until 
a depth was reached from which the upper seams could 
be tapped. It was more than likely, however, that these 
large areas would be held in reserve until the land areas 
showed signs of exhaustion. On the north-east side of the 
Midland Valley, where it ran out into the North Sea, Mr. 
Ferguson contended that there was a good prospect of 
the continuation of a basin area with coal deposits. He 
referred to the fact that the late Dr. James S. Dixon, of 
Hamilton, an eminent mining engineer and an authority 
on the coal-producing areas of Scotland, had seriously 
discussed the probability of a coalfield existing under the 
sea and east of Dunbar. The author had the conviction 
that not only there, but across the Firth of Clyde to a point 
some distance from the Fife coast,and extending out to the 
sea, a basin area containing coal deposits was quite a 
reasonable probability. A study of the basin areas in 
the coalfields of the British Islands had encouraged and 
developed an opinion that vast, untouched areas of coal 
deposits existed, particularly in what were known as the 
concealed and under-the-sea basin areas. The form and 
structure of the Midland Valley coalfields was not funda- 
mentally different from the other coalfields of the British 
Isles. The tiny coalfield of Canonbie was a sentinel 
pointing to the huge basin area of the Solway coalfield 
faulted down below it. The West Cumberland coalfield 
was to all appearance the south-east side of the Solway 
basin, and might be connected with the Nith Valley at 
Dumfries, and east to Longtown and Canonbie, forming 
one large coalfield. How far it ran out to the sea would 
not be known except by mining operations. The Isle of 
Man had fragments of the Carboniferous Limestone Series 
on its slopes, and the Coal Measures Series might not be 
far away. There might also be a large area lying out to 
sea joining up the Lancashire and Flintshire coalfields. 
The little coalfield in Anglesea—a tiny hollow in schists 
of the Dalridian type—was too much of a pocket edition 
to base a theory upon, but the existence of a considerable 
basin area with coal deposits, in the depression between 
Holyhead and Bray, was not an improbability. The 
Midland Valley of Scotland was continued to Antrim and 
Loch Neagh. The magnesian limestone outcropped on 
the County Down shore of Belfast Lough, and there was 
no particular reason why the Coal Measures Series and a 
coalfield should not exist below it. Pre-Permian erosion 
might, of course, have removed it, but there was no present 
evidence of it, although the depth might be a serious 
matter. ‘ 

Mr. J. Ivon Graham, B.A., B.Sc., in a paper on “ The 
Absorption of Oxygen by Coal,’’ detailed results he had 
secured as the outcome of a series of tests. From these 
results he said it was evident that in the determination of 





moisture in coal by heating in a current of air and weighing 
the quantity of water given off, an error would be intro- 
duced, the extent of which would depend upon the amount 
of samples taken, the temperature to which the coal was 
heated, and the length of time of heating. In dealing 
with a one-gramme sample and heating for half an hour 
at 105 deg. Cent., this error would not amount to more than 
0.15 per cent., but for accurate determinations the method 
of heating the coal in vacuo, or in some inert gas like 
nitrogen, ought to be resorted to. 

The same author, in a further paper on ‘ The Permea- 
bility of Coal to Air or Gas, and the Solubilities of Different 
Gases in Coal,’’ described a series of experiments for 
ascertaining the permeability of coal to gases. Consider- 
able difficulty, he said, was at first experienced in obtaining 
a gas-tight seal between coal and any form of connecting 
tube, and numerous methods were tried—varying from 
dealing with lumps about 14 1b. in weight down to small 
slabs of about 25 square centimetres in area and 3 milli- 
metres in thickness. The method finally adopted as most 
satisfactory was as follows :—Thin slabs of coal were 
sawn off from a large lump by means of a fine metal hack- 
saw. Some of these slabs were cut in the direction of the 
cleavage of the coal, others at right angles to this. A 
number of these slabs were obtained from different kinds 
of coal, having no visible traces of cracks. Pieces of glass 
tubing, }in. to lin. diameter, were sealed on to each 
side of the slab, being placed directly opposite to one 
another. In the case of a slab of “ Softs,” it was found 
almost impossible to obtain a slab free from cracks, owing 
to the fragile character of this coal. With cannel, also, 
cracks developed very readily. The majority of the 
results so far obtained therefore dealt with slabs from 
“Hard” coal. The permeability of these slabs to air, 
hydrogen, carbon dioxide, and methane was ascertained, 
the quantity of each gas passing through a definite thick- 
ness and across a definite area being recorded. 

The results were very remarkable. They showed that, 
contrary to what was usually supposed, solid coal was 
extremely air-tight, and let very little air or gas through, 
even with a driving pressure of a whole atmosphere. 
Carbon dioxide passed through the slab much more slowly 
than hydrogen, and to a smaller extent the same might be 
said to be true of methane. All the figures for the rate of 
flow of gases through a coal slab were so small that they 
should be looked upon as rather giving the order of per- 
meability than as absolutely accurate results. Much 
more work remained to be done in order to investigate 
this question thoroughly. 








THE ENGINEERING INDUSTRY AFTER THE 
WAR. 


A LARGELY-ATTENDED meeting was held at the Mansion 
House on Wednesday, under the auspices of the British 
Electrical and Allieq Manufacturers’ Association, the 
British Engineers’ Association, the British Empire Pro- 
ducers’ Organisation, and the Engineering and Electrical 
Sections of the London Chamber of Commerce, to consider 
the steps necessary to take advantage, immediately after 
the war, of the large amount of engineering machinery 
which has been erected for the purpose of munitions and 
other war supplies. Among those present were the 
Presidents of the Institutions of Civil, Mechanical, and 
Electrical Engineers, and representative members or 
officials of the Ministry of Munitions, Board of Trade, 
Foreign Trade Department, Metropolitan Munitions Com- 
mittee, North-East Coast Institute of Engineers and 
Shipbuilders, Society of Chemical Industry, Association 
of British Motor and Aircraft Manufacturers, Institute of 
Metals, Manchester Chamber of Commerce, Institution of 
Sanitary Engineers, The Engineers’ Club (Manchester), 
Sulphate of Ammonia Association, Institution of Auto- 
mobile Engineers, Imperial College of Science and Tech- 
nology, University College, Sir John Cass Technical Insti- 
tute, British Association of Trade and Technical Journals, 
Tramways and Light Railways Association, Association 
of Electric Power Companies, British Workers’ National 
League, University of Birmingham and the Incorporated 
Municipal Electrical Association, as well as representatives 
of many municipal authorities, railway and shipping 
companies, electric power and traction undertakings, 
and manufacturing companies from all over the country. 
The approximate aggregate capitalisation of British 
engineering works involved was put at £400,000,000, and 
the approximate number of workers employed at: 2,000,000. 

The Lord Mayor opened the proceedings by moving 
the following resolution :—‘‘ That this meeting expresses 
its appreciation of the great national service rendered by 
the munition workers of the country, whose patriotic 
support of our fighting forces on land and sea is hastening 
the achievement of final victory, and expresses the hope 
that permanent remunerative employment will be secured 
in the vigorous economic development of the engineering 
industry after the war.” He acknowledged that there 
had been during the past two years much discussion 
without practical measures on reforms which it was 
thought would be necessary, and that such discussion 
had become wearisome ; but he pointed out that the com- 
mercial position of the United Kingdom was more com- 
plicated in its international connections than that of 
any other country in the world, and to find a simple formula 
for the reorganisation of British trade as a whole was no 
easy feat of statesmanship. Therefore it was a relief to 
turn from general discussions to one on the prospects of 
one special group of industries, such as the engineering 
industries, which was the object of the meeting. As a 
nation, hitherto, we had- scarcely appreciated what a 
treasure the country possessed in engineering. It had 
been merely a department of commerce and a way of 
earning wages and a way of earning dividends. To-day 
however, it was recognised that British engineering was not 
merely a trade or industry, but was the main bulwark of 
European liberty, and whilst the war was still raging there 
was ample justification for seeing what steps could be 
taken for making the fullest use of the engineering industries 
as they existed now for the protection and prosperity of 
the country in the future. What the industry had done in 
war time was the measure of what it could do in peace 
time, and how to make the most effective economic use 
of industries which to-day employed over two million 
workers was not merely a question for company directors 
and trade union officials. It was a national and imperial 





duty and responsibility. It ought to be possible now to 
arrange the general terms of an industrial truce, say, for 
five years, and such a settlement with intelligent policy 
and skilful protection would ensure that British engineer- 
ing would take a leading part in what must be the most 
astonishing era of mechanical progress in the history of 
the world. ; 

In seconding the resolution, Mr. Alderman and Sheriff 
G. A. Tauche paid tribute to the value of the work 
done in munition factories by the workers, and expressed 
the opinion that there was a heroism of the forge as well 
as a heroism of the field. Turning to the second part of 
the resolution, which looked forward to the position after 
the war, he agreed that it was essential to take steps now 
or confusion and suffering would certainly arise. Those 
who were at work in the factories now, and those who 
would be coming back into civilian employment again, 
should have ample employment offered them at good 
wages. The factories were there, such factories as we had 
never had in this land before, and it was the business of 
statesmanship to see that trade was obtained for them, 
and that the workers were employed. He saw no reason 
why we should not in future manufacture in our own 
country the greater part of that £56,000,000 of manu- 
factured goods which were bought from Germany in the 
year before the war, nor did he see any reason why the 
British Empire should not produce that £11,000,000 worth 
of sugar purchased from Germany in the year before the 
war. In order to bring this about he hoped everybody 
would brush aside all shibboleths and controversies on the 
subject of tariffs, although if he had his way in the matter 
he would seek to establish a barbed-wire entanglement 
which no German dumper could ever crawl through. In 
the days before the war German bankers did a great deal 
to foster and finance German trade in other countries, and 
throughout the British Dominions, and London had 
financed the German bankers ; indeed, we had supported 
our competitors in that way long enough. There would 
be great need for a restoration of the purchasing power 
of our capital, and our banking credits and facilities 
should be used as they never had been used before to help 
to extend British trade, and to obtain orders for British 
goods, for it must never be forgotten that production was 
the real strength of a nation. The engineering industry 
of Great Britain had saved the situation during the war, 
and it must also save the situation after the war, but in 
order that this could be brought about it was essential 
to maintain the present unity of purpose which animated 
the entire nation. 

Mr. G. H. Roberts supported the last speaker, and 
urged that the present offered the most favourable 
opportunity employers would ever have of coming to 
terms with labour. The immediate task was to create a 
friendly understanding between employers and employed, 
and it would be fatal to wait until peace had been estab- 
lished before this matter was negotiated. A more favour- 
able atmosphere for starting negotiations would never 
arise than the present, and if employers would only look 
at the position from the point of view of the workmen, he 
would undertake, as representing the workmen, to say to 
them that when they were fairly treated they must expect 
to render of their best without regard to restrictive con- 
ditions. The great problem to be faced was increased out- 
put, and he knew the workers of the country could produce 
this, but it could only be done by mutual co-operation. 
In the past, increased output had simply resulted in glut, 
and unemployment ensued, and the troubles from unem- 
ployment eating into the soul of the workmen, as they 
undoubtedly did, left their mark upon them for genera- 
tions. That was a fact which had to be faced, because 
the workmen’s grievances were real ones. At the same 
time it could not be too much recognised that increased 
output and economic production increased the selling 
power of a nation, and unless both sides realised this the 
nation must decline. Therefore he urged employers and 
employees to get together at once, for he believed it was 
easily possible to make such arrangements as would avoid 
the cyclical and seasonal fluctuations of work in the past 
and so arrange matters that work would be fairly regular 
during the year. The resolution was carried unanimously. 

The next resolution, proposed by the Lord Mayor oi 
Manchester, was in the following terms :—‘‘ That the 
indispensable military service rendered by the engineering 
industry, and its fundamental importance in the future as 
the basis of defensive power and of prosperous econemical 
development, entitle it to special recognition in any reform 
of a national and imperial commercial policy, and to the 
patriotic support of all public and private users of plant and 
machinery throughout the Empire.” After pointing out how 
the Manchester Corporation had passed a new by-law prohi- 
biting the purchase of enemy goods, the speaker warned 
English engineering firms not to quote at normally high 
prices, as nothing would more arouse the antagonism of 
the purchaser, and lead to an alteration in the policy 
which he advocated. Among the suggestions which he 
put forward as assisting in improving trade conditions 
after the war, and so bringing about a greater degree of 
regular employment, was greater attention to scientific 
education and the adoption of the metric system, for, he 
added, so much trade is done with foreign countries that 
we must adapt ourselves to our customers. 

The resolution was seconded by Mr. C. Sandbach Parker, 
chairman of the British Empire Producers’ Association, 
which was brought into existence to deal mainly with the 
sugar position, and he expressed the hope that the efforts 
of these various organisations would be co-ordinated, in 
order that there would be one trade policy as between the 
Empire and foreign countries, and not various trade 
policies as between different parts of the Empire and 
foreign countries. 

In support of the resolution, Sir Oliver Lodge dwelt 
upon the importance of the union and inter-action between 
science and every branch of engineering. The nation had 
discovered in the last two years that it could stand much 
more taxation than it thought it could, and although he 
did not suggest that it would continue to stand the present 
rate of taxation in the future, yet it could stand a good 
deal more than it had before the war for expenditure upon 
good and worthy and profitable objects. One direction 
in which taxation could be made was for the purpose of 
development of scientific discovery and invention. 
Discoveries were waiting to be made, and there were young 
men ready to work hard at making them, but they must 
have the means. A little more lavishness here and there 
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in this direction would be wise, and it was by this means 
that important engineering firms had made progress. 

Mr. W. Wilfrid Stokes then proposed the following 

resolution :—‘ That this meeting expresses its general 
approval of the proposals of the Paris Economic Conference, 
and recommends that their practical application for the 
benefit of British industry should be furthered by the 
immediate appointment of a Ministry of Industry.” 
He said it was difficult to understand the reluctance -of 
our present rulers to place such important work as British 
industry under a Ministry of Industry. He had heard 
the objection made by manufacturers that such a new 
Ministry would only be adding another badly run depart- 
ment under the control of more red-tape civil servants. 
The Ministry which the British Engineers’ Association, 
of which he was chairman, and others were pressing for 
would not be open to this objection, as a council formed 
of representatives of each important industry would take 
@ leading part in it. Its members would be elected by 
their industries at stated periods, and they would then 
be free from the taint of party politics. A Ministry worked 
on these lines would not cost more than three-quarters of 
a million pounds per annum, which was only a small 
per cent. of the pre-war export trade of the country, and 
would very quickly more than justify itself. 
_ The resolution having been seconded by Mr. T. C. Elder, 
in the absence of Mr. H. B. Rowell, president of the North- 
East Coast Institution of Engineers and Shipbuilders, a 
vote of thanks to the Lord Mayor was proposed by 
Mr. G. Terrall, of the British Electrical and Allied 
Manufacturers’ Association, and seconded by Mr. C. P. 
Sparks, president of the Institution of Electrical 
Engineers. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ENGLISH LINEAL MEASURES. 


Str,—The English system of lineal measures is a product of 
the genius of the English people. It is a great asset we possess, 
and is part of our heritage as a nation. It seems to be ignored 
and forgotten that our measures are used chiefly in the industrial 
occupations, by engineers, joiners, masons, and other artizans. 
The ery for the adoption of the metric lineal measures does not 
proceed from such, but from a number of persons who themselves 
know nothing practically of the measures they seek to supplant. 

There is no unwillingness on the part of our people to accept 
anything that is really better. When hack saws were intro- 
duced some years ago they were found to be so superior to the 
bow saws that their use rapidly spread and is now universal. 

Astronomers in dealing with the vast distances of the stars 
have found it helpful to use as a unit light years—the distance 
light will travel in a year. By this means the distances and the 
comparative distances of the stars are made graspable (to coin 
a word), and the dragging influence of large figures on the mind 
is so far avoided. The same principle exists in our English 
lineal measures. Feet and inches stand out so distinctly that 
the mental hindrances of large figures do not exist. 

At present some newspapers give, day by day, the number 
of days the War has continued. This has its use, but if the 
arrangement was extended it would become irksome. Thus 
& person might say quite correctly, ‘“‘ My holidays begin on the 
272nd day of the year,” instead of saying: ‘‘ My holidays begin 
on the 28th of September.” But what a difference there is 
between these methods of giving dates! The latter gives, in 
a trice, an idea of the length of the days and of the relation of 
the day to the rest of the year. So we see, at once, the point 
of the Glasgow engineer, who said, on hearing the Government’s 
date for the holidays, “‘ We want to be sunburnt, not frost- 
bitten.” The method of days would puzzle us, entailing the 
subtraction of one date from another. This gives exactly the 
difference between the English system of lineal measures and the 
so-called metric system. In the latter we have millimetres 
running up to thousands, in the former numbers rarely go 
beyond 36. Indeed, it is striking to observe how the introduction 
of months simplifies our dates. 

The tendency of the mind to directness and simplicity may be 
seen in various ways. It is almost a convention among our 
draughtsmen to use feet in their drawings, when the number of 
inches is 24 and upwards. We have our simple 2ft. 6in. against 
a corresponding 760 mm. And the figures in metric drawings 
may run up to five figures in mass formation. “ 

It may be said the metric system has centimetres and deci- 
metres. Let us test this. We have 75mm. guns, say. Or we 
have 7.5cm. guns. Or again .75decimetre guns. There is 
no advantage in these other expressions. The reason is, 
that multiplying by tens runs the figures into a mass. And 
this vaunted system is not a system at all, as regards lineal 
measures. A system consists of parts related to each other 
and yet distinct, as with our Grand English System. The 
metric arrangement is reminiscent of “ Our first reading book.” 
You multiply by ten, you multiply by ten, you multiply by ten. 
Part of the value of algebra lies in the fact that a number of 
figures may be treated as a single letter, so that in the operation 
the mind is relieved of intricate figures. In our English 
measures we have a similar advantage. We take lft. 3in. from 
lft. 10}in. Almost sub-consciously leave the one 
foot and deduct 3in, from 10}in. 

Coming down below one foot we have in our shipyards, factories, 
and shops, day by day, such expressions as “‘ Make it 6in. by 
44.” Under the metric plan the corresponding expression 
would be “Make it 150 mm. by 115.” If any of your 
readers do not grasp this, let them consider whether asking 
repeatedly such questions, as “‘ Is this the 116th or the 117th day 
of the month?” would not have a dragging mental effect 
in comparison with “ Is this the 6th or 7th day of the month ?” 
Our English measures have largely contributed to make our 
British workmen, notwithstanding all their detractors, the 
most active workers in the world. Were such a calamity as 
the foreible imposition of the metric system on us to take 
place, the dragging effect on British workmen would be serious. 
Take another example. We often read the remarks of our 
French: Allies on their 75’s. The full expression is: ‘‘ Our 
75 mm. guns.”” But the alert mind of the French seeks to 
shorten this, and they say: “Our 75’s.” The sentence is 
thus incomplete. It is taken for granted that the omission 
‘* millimetre guns ” will be understood, and probably, in general, 
itis. We may, however, see that this natural attempt at brevity 
may, in other directions, lead to mistakes. Now take the 
corresponding expression, ‘“‘Our 4in. guns.”’ Here we have 
clear terse English, with no room for mistakes. How is this ? 
It is because the metric system is a drag on the minds of our 
Ally, while the English system helps us. If it be said: “‘ The 
French inaugurated the system,’’ Herbert Spencer gives the 
explanation. ‘‘ Similarly elsewhere (as in France and Germany) 
its adoption has resulted from the official will and not from the 
popular will.” 

Mr. Gerald Stoney has saia : ‘‘ The writer has very reluctantly 
come to the conclusion, that the workman of to-day is not doing 
as much work as was done some thirty years ago when he was 
in the shops.”’ This, as the present writer knows it, is incorrect, 
and yet it throws a more favourable light on Mr. Stoney’s powers 
of observation than many of his remarks. He has told us, that 


we 


his later years have been spent among workmen on whom he 
has imposed the metric system of measures. 
Edinburgh, September 22nd. James STORMONTH. 


AN INTERNATIONAL SYSTEM OF WEIGHTS AND 
MEASURES. 

Sir,—The Report of the Decimal Association for 1915 recom- 
mends the abolition of all British units and standards of weight, 
measure, and currency, with the exception only of the pound 
sterling and the florin, in favour of the metric system, and a 
decimal currency based on the above-mentioned two coins, 

The Association claims that civilisation demands the sacrifice, 
in order that the British may fall into line with European and 
other countries. Our enemies, Germany, her allies, and sym- 
pathisers, are also metric ; and as they have destroyed the bulk 
of the Allied factories and machinery for peace manufactures on 
the European Continent, the advice seems doubtful in its 
wisdom. Ido not think very many British desire to do business 

jially with the Huns after the war, and that is chiefly what 
the adoption of the metric system would bring about. 

Further, it is very well known that in all metric countries 
where the metric system is obligatory, quite 80 per cent. of the 
population still cling to their old weights and es, with 
the disadvantage that, these being illegal, fraud is with difficulty 
properly punished. Human need must be great to impel respect- 
able citizens to use “obsolete” units, and this fact alone is 
sufficient to condemn the exclusive use of decimals in civil life. 
Men and women must have their halves, quarters, eighths, and 
sixteenths. It is a vital i i 








ty of exist 

I claim to have succeeded in penetrating the “‘ mystery ” of 
the British system. Not that the task was very hard. It called 
for some concentrated effort and patience, with a trifle of imagi- 
nation, that is all. I find the British system, at present in great 
confusion and difficult to work with and learn, can be reduced 
to perfect harmony and order under three scales, which I call 
the Tripod, b by parison with a one-legged Decimal 
System they offer the stability and utility of a tripod. 
The three scales are based on Gunter’s chain, a very 
ancient measure, introduced historically into Britain with 
the Belgic yard (‘‘ Encyclopedia Britannica ’’) about the third 
or fourth century. The chain, as is well known, is divided 
into 100 links; and the Belgic yard is five of these 
links = 39.6in. The cubic Belgic yard of water at the freezing 
point weighs exactly one ton of 2240lb. This is the British 
decimal system (B.D.S.), which, in its way, is as perfect a 
decimal system as the metric system is. The same, or similar, 
names and notation can be used throughout. Further, all 
metric constants and formule can be used without alteration 
and correction in the B.D.S. An architect or engineer can 
read off the B.D.S. units at once from a French drawing, and be 
entirely sure of safety, good proportion, and accuracy in doing 
so. He can work out calculations and prepare designs in the 
B.D.S., employing either French or British data, and the 
results will be equally correct and safe in either system. 

The three scales are obtained by dividing the chain into ten, 
eleven and twelve parts, the halves being respectively the metre, 
the yard, and the Indian gudge. The last is the duodecimal 
seale, and can be made the basis of a duodecimal system as 
wonderful and accurate as the decimal system for the use of 
those who prefer to calculate in twelves rather than in tens. 

Your readers will see that we possess two complete scales for 
calculation and design, and one common or ordinary scale for 

ractical uses. We can design in the metre and decimals, or 
in the gudge and duodecimals, and very rapidly and easily 
convert the results into ordinary units, the pound, the foot, the 
inch, the gallon, and so on. In fact, there never existed so 
wonderful and useful a system as the Tripod, which leaves the 
metric system entirely behind. We can prove that the Tripod 
is over 4000 years old—older than the Great Pyramid—and that 
the French metre is a modern approximative substitute for an 
accurate earth metre more than twenty times as old. 

If any of your readers are interested, they can refer for further 
information to the Builder and the Building News, to letters 
signed in full by me, which have appeared in issues ranging 
from the 2nd August to the 15th September, 1916. I have also 
written a book on the subject ‘‘ British Trade and the Metric 
System " (Mr. Francis Griffiths, publisher), one copy of which 
is in the Institution of Civil Engineers, and another in the Con - 
crete Institute. I mention this as the net price is 5s., which 
may be more than some of your readers can afford in war time. 

E. A. W. Putiures, M. Inst. C.E., M.C.I. 

Hove, September 16th. 


‘ 








SALARIES OF TRAINED ENGINEERS. 


Srr,—My attention has been drawn to an advertisement in 
your issue of the Ist inst. inserted by a firm of consulting 
engineers, and as I consider that such an advertisement exposes 
the qualified engineers of this country to ridicule, I sincerely 
hope that not only your journal, but also other technical papers, 
will take this most serious matter up, and demand that not 
only consulting engineers, but others of a like standing, will at 
least pay a living wage to the qualified engineer. 

I take the liberty of passing the following comments thereon : 
—It would be conservative to state that an engineer would 
take at least two years in becoming qualified to take charge 
of ‘‘ power station ” construction, and that to become efficient 
to take charge of the construction of “‘ boiler-houses and founda- 
tions ’’ would take a further two years. The consulting engi- 
neers call for the engineer to be qualified in the construction of 
“‘ buildings ’’--one presumes that all classes of buildings are 
included—which would really take a man his whole lifetime 
to become qualified in, but we will again be conservative, and 
say that the engineer could get sufficient knowledge in three years 
for him to take charge of the construction of ‘‘ buildings ”’ as 
resident engineer. 

Now we come to a double event, as the applicant is required 
to be qualified in “‘ all forms of mechanical and electrical engi- 
neering work,”’ and to state a period in which one may become 
thoroughly efficient under these two headings. I can only take 
my own personal experience, which is that, after twenty-nine 
years’ work on both electrical and mechanical engineering, I 
would not for one moment consider myself qualified in “all 
forms of mechanical and electrical engineering work,” but for the 
purpose of reasonable criticism we will allow five years for the 
engineer to become reasonably efficient. The consulting engi- 
neers, in addition, require the applicant to state what “ technical 
training and engineering experience in practice ’’ he has had. 
Surely this is somewhat ambiguous, when previously he has 
qualified in “‘ all forms of mechanical and electrical engineering 
work.” Following this, the applicant has to state whether 
he has been awarded any “diplomas.” It is quite reasonable 
to assume that he has at least half a dozen, for he has so far been 
through a very str exist 

The consultants call for the engineer to be “ educated,” quite 
an essential qualification, and we will assume that he completed 
his education at the age of twenty, so that the resultant is that 
a man at the age of thirty-two, who is fully qualified on power 
statistics, buildings, boiler-houses, and in all forms of mechanical 
and electrical engineering work, is offered for his services the 
salary of £200 for the first year, increased after two years to 
£250, when the position becomes permanent—surely the expres- 
sion “ sweating ” is not inappropriate. 

The consultants have gone to the extent of asking the applicant 
to state whether he is married—you will note that we have not 
allowed in our calculations time for this. There certainly 
appears to be a ex tion bet the persons being married 
and the magnificent increase that the consultants offer in his 
salary. They increase his remuneration £25 the first year and 
£25 the second. Is this not indicative that each increase of 











£25 represents a permit to qualify for a family of two only ? 





It may also be reasonably assumed that he is not allowed to 
add to the number, as the situation becomes of a permanent 
character if the applicant is suitable. : 

Many comparisons could be made between the engineering 
and other professions, demonstrating that qualified engineers 
are not being remunerated beyond one-third of their value. | 
will make one comparison to the unique offer of the consultants, 
quite apart from engineering and similar professions, To the 
stenographer I am dictating these comments I pay a salary of 
£156 per annum, who was qualified to demand such a salary 
after no more than seven years’ oftice work. 

If there are engineers in this country who are qualified to 
fill this position as offered by the firm of consulting engineers, 
my advice would be for them to at once proceed to our Dominions 
across the sea, where they will find scope for their energies, and 
I am confident, from my own experience abroad, that within 
three years they will hola a position that will enable them to 
put to their savings’ account each year the salary offered in this 
advertisement. I will with interest look for some comment in 
your valuable journal, as only through such channels can, in 
my opinion, a remedy to this “ sweating ”’ be brought about. 

September 5th. ARCADIAN. 





LABOUR PROBLEM. 


Srr,—I have read the article under the above heading which 
appeared in your issue of the 15th inst., and as a profit-sharer 
who has had twelve years’ experience of a simple scheme whereby 
employees in our business have benefited considerably, and we 
have also benefited by getting better service from our people, 
I feel inclined to challenge the statement you make, viz., that 
‘the co-partnership principle is not a very promising remedy 
for labour discontent.” You very properly advocate “ good- 
will’ as the supreme point in the problem of industrial p2ace, 
but I would ask, as a practical man, how are you to obtain this 
goodwill under present conditions of labour ? 

The object of all should be, as stated by Lord Milner at a 
recent meeting at the Mansion House, ‘‘ to produce and sell a 
much greater quantity of goods in order to meet the enormous 
burden of debt at present being created.” If labour does not 
receive a fair proportion of the results of an earnest endeavour 
to increase production, it seems to me unreasonable and futile 
to preach a sermon on the word ‘ goodwill.”’ 

You adversely criticise the success of profit-sharing, and give 
as one of your reasons an ancient Board of Trade report, which 
may or may not be correct, and go on to say that these schemes 
have been tried in comparatively small industries. I would 

int out to you that anes such schemes have been tried in 
sere and important industries, particulars of which can readily 
be furnished, they have undoubtedly been a great success. The 
trouble is that we facturers hesitate to adopt a system which 
brings the interests of labour into closer community with those 
of the employer. F 

At present we manufacturers have all to contribute 60 per 
cent. of our excess profits for the purpose of supplying the neces- 
sary funds to enable the Government to win this war. After 
the war an equally important problem will have to be solved, 
viz., how can we best win over the goodwill of labour in order 
to put us in a position to win the great commercial war which 
undoubtedly is looming in the near future ? 

One of the reasons why some of these profit-sharing schemes 
have been a non-success is that the proportion of profits 
allocated to the workman has been so infinitesimal that they 
made no great impression upon the workman’s mind. and less 
on his pocket. If, therefore, manufacturers of all grades make 
up their mind that, after getting rid of the excess profits tax, 
they can afford to be more liberal in the proportion of excess 
profits they may make after the war to be set aside as a sub- 
stantial encouragement to their workers, I venture to suggest 
that the ‘‘ goodwill” you refer to as between master and man 
will not only be largely increased, but will effect such a change 
in the relationships between employee and employer as will 
result in lasting benefits to both, and what is of equal importance, 
a great expansion in the trade of the country. 

Joun W. Hope 
(Chairman, Jonn Kwicut, LrMtrep). 
The Royal Primrose Soap Works, London, E., 
September 20th. 








’ 
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STANDARD SIZE OF CATALOGUES. 

Srr,—After trying two other systems of filing and cataloguing 
catalogues, during the last eighteen and a-half years, I devised 
the following, which has been in use for nearly twelve years, and 
works admirably. When the change was made there were some 
500 catalogues. These were arranged in exact order of height, 
the largest on the left to the smallest on the right. (The slope 
of the top edges is a very small one.) They were then numbered 
from 1 to, say, 500, using only integers. Then a name card- 
index and a subject card-index was made, just as described by 
Mr. A. P. Trotter in your issue of the 15th inst., but no letters 
are used in the numbering, and the catalogues are on ordinary 
bookshelves. 

When a new catalogue is received, it is taken to the shelves 
to find where it will fit exactly as to height. Say this place is 
found to be between catalogues Nos. 342 and 343, then the 
newcomer is numbered 342.5, and is inserted between 342 and 
343, and card-indexed in the usual manner. Though catalogues 
have been added to the original 500 for the past twelve years, 
the top edges are just as regular as ever, and the * elasticity 
of the system is at once apparent, when it is realised that nine 
new catalogues may be inserted between each pair of the original 
consecutive integers, these new nine being numbered, say, 
342.1, 342.2, to 342.9. Naturally, a second decimal place 
may be used if necessary. After a while it was found that a 
number card-index would be advisable. This is a very small and 
simple thing: 5in. by 3in. cards are divided into four columns, 
At the top of these columns appear four whole numbers, say, 
24, 25, 26, and 27, and underneath each, on each of nine lines, 
are the decimals .1, .2, to .9. Whenanew catalogue is received 
a cross is placed (or “ Smith,” “ Brown,” &c., may be written) 
against the decimal and under the number that has been allotted 
to the catalogue. The reason for this is that when a new catalogue 
is being inserted several may be out in use, and there is nothing 
to show this by the catalogues themselves on the shelves unless 
the ones in use happen to be numbered with whole numbers. 
Consequently, the same decimal number might be allotted more 
than once if it were not for the simple number index. _ 

Several of my engineering friends have adopted this system 
after having had it explained to them here, but this is the first 
time I have explained it publicly. May it be of use to many 
in our commercial reorganisation due to the war. 

London, September 15th. Aurrep 8, E. ACKERMANN. 


A LARGE SCREW. 


Srr,—We notice that in your issue of the 18th ult. you 
illustrate and describe a long screw, about 28ft. long, 4in. 
diameter. We think it may interest you to know that in the 
engine works department of our establishment at Elswick we 
recently made two screws, each about 57ft. long, 1ft. 1fin. in 
diameter over the top of the thread. The thread is of the 
buttress type, 14in. pitch by 3in. lead—double thread. There 
is a continuous length of threading on each screw of 47ft. We 
are sorry we cannot now send you an illustration of these screws, 
but we hope that at some future time we shall be able to publish 
a description, with illustrations of the machine for which they 
were required. 

(For Str W. G. Armstrone, Wartworts AND Co., LTD). 
Cc. O. RipiEy. 
Newecastle-upon-Tyne, September 13th. 
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RAILWAY MATTERS. 





Tae Alaskan Railway commenced carrying coal from 
the Matanuska coalfields to the harbour at Anchorage 
on August 16th. 

THe death occurred on the 7th inst. of Mr. Luke Long- 
bottom, the Liverpool district locomotive superintendent 
of the London and North-Western Railway. 


In Railway News of the 16th inst. appeared a photograph 
of a group of women engine cleaners at the King’s Cross 
shed of the Great Northern Railway, which company, it is 
there claimed, was the first to have women engine cleaners. 

THREE boys, pupils at a private school at Streatham, 
anxious to do war work in their holidays, have just com- 
pleted five weeks’ service as cleaners in the Battersea 
engine shed of the London, Brighton, and South Coast 
Railway. 

TuxE Irish Board of Agriculture has issued its report for 
1915, and therein it is stated that the gross receipts of 
the Irish railways were £4,831,000, which sum compares 
with £4,661,000 in 1914, £4,634,000 in 1913, £4,355,000 in 
1912, and £4,353,000 in 1911. 


THE Pennsylvania Railroad Company is abolishing the 
use of a white light as an “all right’ signal. Green is to 
indicate ‘‘ clear” or ‘‘ proceed,” whilst yellow is to indicate 
‘‘eaution.”” Not only is the change to be made in fixed 
and hand signals, but in tail lamps. 


THE Siamese Northern Railway was opened as far as 
Nakawn Lampang on April Ist last, and is now approaching 
Chiengmai. The Acting British Vice-Consul at the former 
town reports that the opening of the railway from Bangkok 
has already favourably affected local trade. 


Tue Norfolk and Western Railway Company proposes 
to extend its electrified area—THE ENGINEER, April 21st, 
1916, page 330—a further ten miles westward, and to 
convert five miles of the Tug Fork branch from Welch. 
This will increase the amount of electrically operated 
railway by 50 per cent., and bring its length up to 43 miles. 


THE railway companies will offer no special facilities 
for travelling during the forthcoming munition workers’ 
holiday. The workers will be able to obtain tickets at a 
fare and a-third for the double journey for workers, male 
and female, to go to their homes, providing the town is 
the same as that registered when they commenced working 
on munitions. 

Ir is officially announced that an agreement has been 
arranged on the question of the railwaymen’s demand for 
an increase of war bonus to meet the increased cost of 
living. The basis of the agreement is that the previous 
war bonus is doubled, becoming 10s. for employees 
eighteen years old and upwards and 5s. for employees 
under eighteen, with certain exceptions. 


Tue chief engineer of the Bengal and North-Western 
Railway, Mr. W. J. Turnbull, has retired after thirty- 
three years’ service with that company, the last thirteen 
as chief engineer. Under him three bridges over the 
Gogra have been built—the Elgin at Bahramghat, one at 
Turtipar, and the Inchcape at Manjhi—also the Izat over 
the Ganges at Allahabad, the Gundak at Bagaha, and the 
Bagmatti at Dhang. 


REFERENCE was made in our daily Press a few weeks 
ago to the serious outbreak of infantile paralysis in New 
York City. In order to meet the objections of the public 
to pass through New York the Federal Express between 
Washington and Boston has been travelling vid the 
Poughkeepsie bridge instead of vié Mott Haven, through 
New York by ferry, and vid Jersey City, and this arrange- 
ment is to be continued until September 29th. 


Tue Nashville, Chattanooga, and St. Louis Railroad is 
having a “safety line” painted on all station platforms 
6ft. from the nearest rail, to proteet the public from 
possible accident as the trains pull into the stations. 
Apparently this is more for the guidance of the company’s 
staff than of the public, as it is stated that there have 
b2en msny instances of barrows left foul and being struck 
by treins. The “safety line” will be 3in. wide, painted 
yellow—indicating ‘‘ caution ’’—and stencilled at intervals 
of from 10ft. to 20ft. with the words, “‘ safety line.” 


A LITTLE medal is being sent by the Great Western 
Railway Company to its servants. On one side it bears 
the words :—‘‘Charm against accidents. Is it safe?” 
and on the other, ‘In every action ask yourself, Is it 
safe? This will disclose unseen dangers, inspire fore- 
thought, induce care, and prevent accidents.” In a 
circular which accompanies the medal the recipient is 
invited to carry it always with his ‘‘ small change,” to 
show it to his friends, to get into conversation about it, 
to ridicule it—if he wills—laugh at it, do anything he 
likes with it, except get rid of it. 


Ir is proposed to increase the membership of the Inter- 
State Commerce Commission from seven to nine, and in 
support of the proposal it was said that in 1906 the number 
was increased from five to seven. _ In the former year there 
were 1002 informal cases before the Commission, as 
compared with 6385 in 1915. In 1907 there were 761 
special cases, as against 6670 in 1915, whilst of formal cases 
there were 82 in 1906 and 1378 in 1915. These last were 
cases where a full hearing was given. In 1910 there were 
41 applications to suspend increased rates, but in 1915 
there were 531. In 1906 the evidence taken by the 
Commission filled 28,000 pages ; in 1915 it filled 202,400 
pages. 

FRom a report presented to the recent American Railway 
Master Mechanics’ Association it appears that on January 
Ist last there were 15,666 locomotives fitted with super- 
heaters in the United States and Canada, and that the 
economy effected by superheaters is from 15 to 26 per cent. 
in fuel, and 20 to 30 per cent. in water. The greater 
power obtained has reduced the time of goods trains on 
the road from 10 to 15 per cent., and because of the 
economy in fuel and water there has been eliminated one 
stop for coal and two stops for water on a goods engine 
division. There were 1418 locomotives equipped with 
mechanical stokers of the following types :—Street 866, 
Crawford 413, Standard 100, Hanna 39. In 1911 there 
por only 12 locomotives provided with mechanical 
Stokers, 





NOTES AND MEMORANDA. 





THE number of commercial and passenger motor vehicles 
exported from the United States of America during the 
last fiscal year was 77,496, compared with 37,876 for 1915, 
29,090 in 1914, and 11,803 in 1911. 


Russ1a’s available water power in Europe, including 
Finland, the Ural district and the Caucasus, is estimated 
at 10 million kilowatts, or over 13 million horse-power, only 
about one-fortieth of which is at present utilised. 


Apropos of the development of electric motor vehicles 
in this country, it is interesting to note that the Munici- 
pality of Simla has instructed its electrical engineer to 
submit specifications for an electrical jinrickshaw. 


AMERICAN aeroplane exports for the fiscal year ended 
June 30th, 1916, were 269, against 152 to June 30th, 1915, 
and only 34 to June 30th, 1914. The value of the 
exports of aeroplane parts for the fiscal year ended June 
30th was about £1,000,000. 


In some of the States of North America a time limit 
has. been imposed upon the keeping of foodstuffs in cold 
storage. The limit has been fixed at ten months, regardless 
of the question of the condition of the goods. The reason 
for such legislation seems to be the prevention of the 
holding up of food. 


Tests made upon the efficiency of belt driving, over 
wooden split pulleys and over cast iron pulleys, made by 
Professor H. W. Price, at the University of Toronto, 
showed that efficiencies of 95 to 98 per cent. were consis- 
tently attained, the advantage being with the wooden 
pulleys, and that with this type of pulley an efficiency 
of 98 per cent. was readily maintained at belt speeds of 
4500ft. per minute. 


THE daily Press recently described a 1000-ton concrete 
barge with steel ribs, which is in Norwegian waters, as 
“the first stone ship that was ever floated.” As a 
matter of fact, a ferro-concrete boat was built in France 
as long ago as 1849, and many barges and lighters have 
since been constructed of similar material, both in this 
country and abroad. The Manchester Ship Canal Com- 
pany has at least one concrete barge, measuring 100ft. 
by 28ft., and carrying nearly 200 tons of machinery and 
coal, which has been in use for several years. It is used 
in connection with the dumping of sludge. 


Ir is not an uncommon idea that the voltage and not 
the current causes a fuse to blow, and that a fuse of larger 
cross-section is required for a 220-volt circuit than for a 
110-volt circuit, says Power. The heating of an electric 
circuit is caused by the current that flows through it, and 
not by the voltage impressed upon it. What causes a fuse 
to blow is excessive heating produced by a greater current 
than that which it was intended to carry. The heating 
in any circuit is proportional to the watts (I7R) expended 
in the circuit, and varies as the square of the current. Thus 
if the value of the current flowing in a given circuit is 
doubled, the temperature is not increased in the same ratio, 
but by the square of 2 or 4 times. 


A 301N. belt conveyor can deal with about 270 tons of 
fine coal per hour when worked at its economic speed for 
that material. Such a conveyor, elevating the coal 20ft., 
and distributing it by means of an automatic travelling 
tripper over a storage bunker 50ft. long, would require 
134 horse-power to operate it, namely, 54 horse-power for 
the horizontal travel, 54 horse-power for elevating the 
fuel, and about 2} horse-power for actuating the tripper. 
Depreciation is rather heavy in this form of conveyor, 
owing to the hardening of the rubber and loss of resiliency. 
Tn an article on the subject, in a recent issue of the Engi- 
neering Magazine, Mr. R. Trautschold allows 25 per cent. 
on this account for the belt, and 10 per cent. on the 
remainder of the plant. 


GEARED turbine units are to replace the direct connected 
turbines of the new United States destroyers Henley and 
Mayrant. The Navy Department has adopted geared 
turbines, it is understood, because they are lighter and 
take up less space than direct connected units, are better 
mechanically because of their small size, and require less 
steam at all speeds, and especially at cruising speeds. 
This reduces the fuel consumption and increases the 
steaming radius, which is an important feature. The 
machinery will consist of two complete expansion geared 
turbine units of the impulse reaction type, and two geared 
cruising units. It is to be installed in the same engine 
room space, and to connect with the existing propeller 
shafting, and drive the propellers at the same speed es 
formerly. 

A WRITER in the New York Electrical World, who has 
been carrying out experiments in the heating of dwelling- 
houses by means of coal and electricity, has come to the 
conclusion that, with electricity at }d. per kilowatt-hour 
it is from 25 to 50 per cent. more expensive than for coal 
at 25s. per ton. At 3d. per kilowatt-hour, the electricity 
is two and one-half or three times as costly. These figures 
are borne out by theory, which indicates that the 10,000 
B.T.U. in a pound of coal cost 4/,d., while in the form of 
electrical energy, the 3413 B.T.U. in 1 kilowatt-hour will 
cost }d., making the current roughly five times as expen- 
sive. Then allowing for a furnace efficiency of 40 per 
cent., which is fair for the ordinary furnace, the current 
should prove twice as expensive. A hot-water radiator 
system was employed in both cases. 


Tue Electrical Press of America contains a description 
of the method of illuminating the exterior of the tower 
of a well-known business edifice in New York. The top 
of the tower is 792ft., or sixty storeys, above the pavement 
level. Although as the outstanding landmark of the city 
the tower by day shares attention with many other 
similar sights, at night its advertising potentialities were 
formerly obliterated by the surrounding darkness. Such 
an opportunity for publicity was not to be ignored by the 
enterprising firm which claims to own the world’s tallest 
building, and by means of 550 250-watt lamps and pro- 
jectors mounted on the roof of the main building and on 
balconies round the tower, the latter now stands out pre- 
eminent amongst all its rivals, and its owners proudly 
claim that more current is nightly expended on this piece 
of publicity than is usually provided for the streets of a 
city of 250,000 inhabitants. 





MISCELLANEA. 


WE regret to hear that Mr. Thomas H. Clerkson, the 
managing director of the National Steam Car Company, 
Limited, has lost his eldest son, Norman, who was flight- 
sergeant in the Royal Flying Corps. He was 22 years of 
age, and was killed by an explosive shell while flying. 


THe New York State Commissioner of Foods and 
Markets has decreed that after September Ist every indi- 
vidual egg that has at any time been stored in a place 
maintained for cold storage purposes must be branded 
with the words ‘cold storage’’ before being offered or 
exposed for sale, except when sold in the original unbroken 
packages in which the eggs were stored. 

LIKE this country, America, prior to the war, depended 
upon Germany for porcelain articles used in chemical 
work, and especially for laboratory work. Since the war 
the German supply has ceased, and much inconvenience 
was caused to chemists across the Atlantic. To-day, 
however, we learn that American pottery manufacturers 
are producing porcelain the equal of any produced in 
Germany . 

In order to encourage its apprentices to attend the 
science classes at the local school of technology, the 
Hydraulic Engineering Company, of Chester, has decided 
to grant rewards in the shape of increase of wages to such 
of the lads as pass the class examinations, and put in a 
satisfactory number of attendances. These advances 
are for one year only, at the end of which time they will 
cease unless further classes are taken and attended with 
success. 


A RECENT Austrian Government Order empowers the 
Minister of Trade to limit or cancel the patent rights and 
the rights in registered designs and trade marks of British 
and French subjects, on proof that such a course is for 
the public interest, and the rights of Russian subjects 
without such proof. Royalties for the use of patent 
rights will be charged, and the sums obtained disposed of 
by the Minister of Trade—probably on the same principle 
as in the United Kingdom. 

AN important decision, bearing on the responsibility of 
labour unions, in connection with their efforts to prevent 
the continuation of works where the workpeople are on 
strike, was recently given in the United States Circuit 
Court of Appeals at St. Paul, Minnesota. The court 
found that a labour union though un-incorporated might be 
sued in its own name under the anti-trust law, the statute 
specially stating that the words “person or persons” 
include corporations and associations. 

WE learn from the Chemical Trades Journal that a 
French American syndicate is about to start a large electrc- 
chemical works in Norway, in the Telemarken district. 
Some 100,000 horse-power is said to be needed for this 
purpose. The requisite power is to be supplied by the 
Maar Falls in Tinn. When the necessary damming and 
regulation has been done a capacity of 135,000 horse- 
power is calculated upon. When the Maar Falls are fully 
exploited an aggregate of 180,000 horse-power may even 
be anticipated. 

A LETTER from the Local Government Board was sub- 
mitted this week to a meeting of the General Purposes 
Committee of the Birmingham City Council asking that 
particulars of any work of a public character that might 
be undertaken after the war in Birmingham should be 
supplied to it. The Committee was further asked to 
ascertain as far as possible what work in the neighbourhood 
would be likely to be carried out by private enterprise. 
The Committee decided to forward particulars of the works 
the Council had in contemplation. 


Accorp1nG to Dr. Charles Carpenter, chairman of the 
South Metropolitan Gas Company, the salvation of the 
chemical industty must come from itself and not ffcm the 
Government, and one of the functions of the newly-formed 
Association of British Chemical Manufacturers should be 
to decide what attitude should be taken up by Parliament 
if the various branches of chemical industry were to have 
fair play. They had already decided to form committees 
for the purpose of mutual co-operation and the «xtension 
of research, but the problems had to be attacked not only 
from the scientific side. It was necessary to prepare for 
offensive action. 

From an American source we learn that Germany and 
Austria are contemplating a record purchase of copper. 
The Boston News Bureau, August 12th 1916, notes that, 
through certain representatives, these countries are to 
effect purchases of copper, probably the largest lot of metal 
ever purchased in a single transaction. Estimates of 
inquiry ranged from 12,000-to 24,000 tons for delivery next 
year. Negotiations are understood to have reached the 
preliminary stage, and to call for all metal available for 
export from America in 1917, the copper to be stored 
there until after hostilities are concluded in Europe. It is 
to be shipped then to Germany, Austria and Turkey. 


THE Committee of the Commercial Motor Users Asso- 
ciation has held an emergency meeting to discuss the 
matterof supportingan appeal bythe Llandudno Motor and 
Garage Company, Limited, concerning the conviction of 
that company and its employees by the Conway magis- 
trates for using a substitute for petrol in its motor 
chars-a-banes. It was decided to support the appeal, 
which will constitute a test case for the whole country. 
The decision will be awaited by all owners owing to their 
inability to obtain a definition of “‘ motor spirit’ from 
any Government Department. Council for the appeal will 
be Mr. Ellis Griffiths, K.C., and Mr. W. Caradoc Rees. 


WE understand that the engineering industry of 
Bradford and district has shown itself alive to the needs 
of the time with regard to industrial research. A com- 
mittee of representatives of local firms, with Mr. F. 
Wigglesworth—of F. Wigglesworth and Co., Limited, 
Shipley—as hon. secretary, has, in consultation with 
Professor Charnock, of the Bradford Technical College, 
submitted a research scheme to the Advisory Council of 
the Privy Council, with the object of obtaining a grant. 
It is proposed that the research scheme, which the firms 
concerned have supported with considerable subscriptions, 
shall be carried out partly in their works and partly in the 
engineering department of the Technical College, but the 
exact nature of the work is not stated. 
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Fig. 6—-LAKE SPAULDING DAM--DOWN STREAM FACE: Fig. 7-SALMON CREEK RESERVOIR SITE 
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Figs. 10 and 11—SALMON CREEK CONSTRUCTION PLANT, CONCRETING TOWER AND DISTRIBUTING CHUTES 
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The Future of Cross-Channel Traffic. 


WHEN once we are in sight of the cessation of hos- 
tilities, and at last able to diminish warship construc- 
tion in favour of mercantile shipbuilding, the necessity 
of providing for the enormous increase of passenger 
traffic that will inevitably take place between this 
country and France and Belgium will assuredly 
become one of the most. pressing questions for the 
railway companies to solve. It was sufficiently 
acute before the war, and the inadequacy of the 
London to Paris service, in time, in frequency, and 
also as regards comfort, was keenly criticised. It 
behoves the passenger traffic departments concerned 
to be prepared for the anticipated increase, and as 
far as lies in their power to arrange to cope with the 
demand that will, as far as can be foreseen, over- 
shadow anything that has yet taken place. We do 
not for a moment overlook the eventual possibilities 
of a Channel tunnel. That is an undertaking which 
might, if started to-morrow, land its first trainload 
in France several years after the conclusion of peace. 
It is for the first three or four years for which provi- 
sion requires to be made, and we are only expressing 
the fervent hopes of the many thousands who travel 
on business or pleasure when we urge those responsible 
to make adequate preparation. That it will be an 
expensive and even a lengthy business is inevitable. 
It does not stop with the mere provision of more 
steamers on the service. ‘The record of the transport 
of the Army and its supplies to France must assuredly 
have given many people a great deal to think about 
with regard to our future communications with 
that country, and anxiety on the French side should 
be at least as great as on this. 

The main ports and services for cross-Channel 
traffic, taken from east to west, are the Great Eastern 
service from Harwich to Antwerp, and the combined 
London and South-Eastern and Belgium State 
Railway services from London to Ostend vid Dover, 
as far as Belgium is concerned. The Flushing route 
to Holland was mainly for German traffic. The 
French routes, as is well known, are the Dover- 
Calais, Folkestone-Boulogne, Newhaven and Dieppe, 
and Southampton to Havre. Facilities will un- 
doubtedly induce travel; the difficulty, however, 
lies largely in providing the facility, and in this case 
the harbour question on the continental side presents 
problems of considerable magnitude. This was 
the general answer to criticisms before the war, 
but it must no longer be allowed to carry weight. 
Reviewing these half-dozen services, we may reason- 
ably anticipate that, although the Ostend route td 
Brussels is the fastest, and that the-Newhaven route 
to Paris falls little, if any, short of the Dover route 
in this respect, neither is likely to claim the lion’s 
share of future traffic, solely on account of the harbour 
difficulty. At Ostend the depth of water is an 
absolute bar to large Channel steamers, and up to 
the present time neither the “ Jan Breydel”’ class, 
of 345ft. length, or the “Stat Antwerpen” type, 
of 300ft., has been allowed to exceed a draught of 
10ft. Depth of water affects the design of steamers 
on the Newhaven route too, but the question of 
admissible length is the most serious bar to the deve- 
lopment of that service. Dieppe is unfortunately 
a most restricted harbour, and, in consequence, 
vessels using it have never yet been allowed to 
exceed a length of 300ft.; in fact, about 285ft. is 
the maximum. This restriction places an obvious 
handicap on speed as well as on carrying capacity. 
and for a passenger service the former quality is 
essential. Both Calais and Boulogne suffer from 
the shallow nature of their harbours. The rise and 
fall of tide at both places is very considerable. 


| is so far up the river Scheldt from the sea. 





Sizes on these routes, while not so restricted as on 
the Ostend and Dieppe service, are also hampered 
by the quay space, and, hitherto, all’ the vessels 
have been restricted to about 330ft. in length and 
about 11ft. 6in. draught of water, the displacements 
being about 2200 tons. On the Antwerp and Havre 
services sizes can be considerably increased, though, 
in point of fact, they have not been on the latter, 
and the largest Channel steamers leaving English 
ports for the Continent before the war were the 
Great Eastern Company’s “ Copenhagen” class of 
about 360ft. in length, with displacement of over 
3000 tons. Port accommodation at Southampton 
was largely responsible for the restricted size of the 
London and South-Western Company’s vessels, but 
in this case they entered an inner basin and did not 
tie up outside, as in the case of larger ships. The 
Antwerp route suffers from the fact that this = 

is 
does not operate adversely as far as large ocean- 
going vessels of relatively slow speed are concerned, 
but in the case of the fast passenger traffic the last 
forty miles from Flushing to Antwerp require to be 
covered at a considerably reduced speed. Circum- 
stances, therefore, distinctly point to a considerable 
development of cross-Channel traffic from Southamp- 
ton, as there seems little doubt that the question 
of quay accommodation at this port can be 
overcome with little difficulty, and at Havre there 
exist no restrictions from the steamship point of 
view. The main objection there, which is one that we 
should imagine will undoubtedly be overcome after the 
war, used to lie in the distance of the quay from the 
railway station, which used inevitably to result in a 
considerable waste of time. This question of port 
accommodation is areally serious matter. Although 
the Dover crossing is only about 22 miles, and the 
speed of the latest vessels has risen to about 22 knots 
in service work, nevertheless the time taken from the 
arrival of the train at the English port to the departure 
of the French train is inconveniently long. To dis- 
embark a shipload of passengers several hundred 
strong perhaps is quite a tedious business on one of 
the existing small steamers, and we cannot expect 
to be limited to 2000-ton vessels indefinitely. The 
latest vessels on this service, the Engadine and 
Riviera, now acting as seaplane carriers for the 
Royal Navy, are really ridiculously small compared 
to the Isle ‘of Man Steam Packet Company’ 8 vessels 
of the “ Viking” or “‘ Ben My Chree” type, which 
would seem to be about the size which will be required 
to deal with the traffic. These two vessels, inci- 
dentally, are also seaplane carrying at the moment, 
but their size, 350ft. and 375ft. long respectively, 
and 2700 and 3500 tons displacement—the latter 
vessel drawing about 14ft.—render them unsuitably 
big for Calais or Boulogne. Another solution lies 
in augmenting the number of daily services. During 
the early summer before the war this plan was adopted, 
but was found to be inadequate. The objection to 
the Havre route for passengers leaving London was 
supposed to be the length of time which the journey 
involved. One left about 10 p.m. and arrived in 
Paris about mid-day. Extreme speed of ship will 
best help in converting this passage into a day trip, 
leaving London, say, at 9 a.m., and arriving in 
Paris in time for dinner at night. The supply of 
Channel steamers is another matter that requires 
attention. There, were two new “ Riviera” class 
on order just before war broke out, but more will 
be required if the traffic is to be adequately handled, 
not only for the Dover and Folkestone routes, but 
for the others as well. There have been a good 
many losses among Channel steamers during the 
war, and a large number have been taken over for 
all sorts of duties. For instance, the “ St. Patrick ” 
class vessels, belonging to the Great Western Com- 
pany’s ‘Fishguard and Rosslare route, have been 
working as hospital ships, as have the “ Stad Ant- 
werpen” class of the Belgian State Railways. The 
Sussex, Anglia, Duke of Albany, and sundry others 
have been sunk. It is possible that improvements 
in machinery design, as, for instance, the use of 
water-tube boilers and oil fuel in conjunction with 
geared turbines, may enable sufficient weight and 
space to be saved to admit of higher speeds on the 
same length and draught, but this can only be regarded 
as a temporary Measure, and any great increase of 
traffic such as. we must expect after the war 
must inevitably cause a demand for larger vessels, 
which in their turn will require improved harbour 
conveniences. 

It is to be hoped that in calling attention to this 
point the railway authorities will not imagine that 
we believe it is the first time that it has been remarked 
on. The journey to Paris was never a comfortable 
one at the best of times, but unless steps are taken 
in time the development of traffic that we anticipate 
will render the crowding of trains and boats a matter 
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of grave inconvenience. Exactly the same remark 
applies to the Ostend route, but as that port is still 
in the enemy’s hands, it is perhaps unnecessary to 
discuss it. When we remember the tremendous 
development of both Southampton and Le Havre 
as ports in the last few years—a development carried 
out quite independently of their mutual trade— 
and recollect what has passed between the two 
places in the last two years, it seems by no means 
unlikely that an entirely new era in cross-Channel 
traffic may set in after the war. The journey may 
take a little longer, but it will be more comfortable, 
for even the longest sea journey will be compensated 
for by the less restricted dimensions of the ship. 


Munitions Factories. 


In referring to the enormous increase in facili- 
ties for producing all sorts of munitions of war, 
Mr. Montagu, in a speech, to which we referred 
recently, made the statement that the extensions 
of buildings laid down by the great armament firms 
of the country, in order to enable them to cope with 
the Army gun programme, amounted to 1,000,000 
square feet, and that it had been found necessary 
to install 2500 new machines therein. In these 
figures, it should be noted, national shell factories are 
not included. Mr. Montagu was not at all clear in 
his reported remarks as to the area occupied by these 
buildings, but apparently, apart from the eighteen 
factories for filling ammunition, all of which have 
been ordered, planned, and built during the last 
twelve months, and thirty-two small national shell 
factories, there are, further, twelve large factories in 
various stages of completion, occupied in making 
heavy shell, which to-day are barely working at one- 
half of their proper capacity. These buildings, Mr. 
Montagu states, cover an area of 70 acres, or about 
twelve times the space devoted to gun factory 
extensions. The bays average 14ft. deep and have 
a total length of 15 miles. Apparently all these 
are indepenedent of factories for fuse or cartridge 
manufacture. 

It does not seem altogether improbable that, for 
the first two or three years at least after the return of 
peace, most of these factories will still be kept fairly 
busy, though not necessarily only on munition supply 
for ourselves, for it must be remembered that a 
considerable proportion of these factories in England 
are engaged on work for other countries, and that a 
considerable number of foreign orders are likely to 
be placed in England after the war by nations that 
have not been engaged in this struggle. It cannot 
altogether be expected that the present high rate of 
output per man or per woman will obtain, and we 
may reasonably anticipate a greatly reduced 
individual output from the worker, which will tend 
to give an almost automatic solution of some of the 
prospective difficulties. Next, there will be a demand 
for an adequate reserve of ammunition, to be main- 
tained throughout the Empire, so as to ensure no 
recurrence of the appalling danger in which we stood 
early in 1915. This will keep some of the factories 
busy, but as there will be so much less urgency in the 
production of munitions, night work and Sunday 
work, which alone will reduce the output by over 
50 per cent., will probably be discontinued entirely. 
It seems probable, therefore, that in many cases it 
will not be necessary entirely to close down the 
munition plants, which were specially designed for 
shell making. Those plants, as, for instance, in 
the cases of the textile manufacturers or motor 
builders, which were adapted for shell making, will 
simply revert to their original business. and in these 
cases we may be sure that extensions which have 
been made for munitions will be readily welcomed 
for the increased output of the original product that 
will certainly be required. In other cases, however, 
it seems probable that the shopsbuilt for shell making 
will prove unsuitable for general engineering purposes. 
They were laid down purely as shell shops, and in most 
cases the width of bay adopted is too narrow to admit 
of a convenient general engineering plant being in- 
stalled. Moreover, many of the lighter shell shops are 
too low or too light in structural strength to admit of 
any but the smallest jib cranes being employed. Tra- 
velling cranes would be quite impossible. That they 
will suffice as small machine shops is true, but for that 
purpose their locality is sometimes against them. 
Where possible, therefore, it is to be supposed that 
these shops will be kept on shell work as long as 
orders are available and if the space they occupy is 
not urgently required for some more pressing work. 
The average width of a small shell shop bay might 
be taken as 25ft., and of a larger shell bay 30ft. to 
36ft. In the latter case, for handling shells of 8in. 
diameter and upwards, overhead cranes are a sine 
quad non, and are invariably fitted. These shops are 





of ample height and strength to carry them. Unlike 
so many other manufactured articles, a shell does not 
increase in bulk as it travels through the shop, and 
for calibres of 6in. and less, when the shell can be 
easily handled, cranes are unnecessary except in 
the form of whips for facilitating handling in and out 
of the machines. Unfortunately it thus comes about 
that those shell factories which are most suitable for 
general engineering work after the war are precisely 
the heavier national factories, which appear most 
likely to be retained indefinitely in their present réle. 
When it comes to the question of machinery, one 
may safely say that the quantity of special shell 
machinery that will be available after the war will 
be enormous. Much of it will be virtually worn 
out. Still more will be practically useless for general 
engineering work, particularly in the case of small 
calibre shell lathes. So much machinery for shell 
manufacture had to be made in the least possible 
time in the early stages of the war that specially 
simple machines just big enough for the work were 
found to be most readily obtainable, and shell lathes 
are far from being general service lathes. Nor are 
rough boring machines for shell work, except in large 
sizes, capable of being readily applied to other work. 
The mass of small tools which have been erected for 
making machine guns, fuses, hand grenades, rifles, &c., 
is amazing, and when the demand for these products 
falls, as it must, to a fraction of the present output, it 
seems that there will inevitably be an enormous 
amount of small second-hand tools thrown on the 
market. It is probably not generally realised what 
quantities of special munition machinery have been 
made in the last eighteen months. One suggestion 
for the future disposal thereof we have heard mooted 
is the sale of complete plants to countries like 
Roumania or the South American Republics. No 
country in future can afford to be dependent on 
others for the supply of munitions. The means for 
their manufacture must be internal, and the colossal 
scale on which ammunition has been expended 
during the present war must cause small Powers 
serious misgivings as to the adequacy of their own 
stocks. 

Generally speaking, shipyards and marine engi- 
neering works have not very greatly increased their 
plants, especially for war work, and it would appear 
that they are likely to find themselves as busy as 
they can be for some years. Those which have, how- 
ever, will find no difficulty in making use of the 
developments in shop space. When the inevitable 
settling down does take place after the war, we shall 
expect to see a very great demand for steel. It is 
possibly in this direction that our biggest develop- 
ment will take their place. At the present time, 
especially in view of the quantities of steel being 
absorbed for munition work, we might almost be 
inclined to suggest that our machine shop capacity 
is far in advance of our ability to produce steel. 
Steel works development, however, is an extremely 
lengthy and costly business, and necessitates plant 
of the heaviest type, and it must not be overlooked 
that widespread and great as have been the munition 
extensions, they are mostly light shops with the 
simplest plant, and have, therefore, been relatively 
easy to erect and start working. When it is re- 
membered that our engineering export trade has 
been enormously curtailed in the last two years, 
and that to supply our own requirements after the 
war in the shape of the accumulated leeway in almost 
every section of the engineering trade—locomotives, 
rolling stock, looms, ships, and engines, and the vast 
mass of miscellaneous work—will involve a tremendous 
amount of work, it seems almost a pity that some of 
these national factories could not have been laid down 
with a view to conversion into general engineering 
works on the conclusion of peace. At the time, how- 
ever, it was of such urgent necessity to make sufficient 
shells to win the war that such a point may reasonably 
have been ignored. 








CANAL AND RIVER BARGES. 


OnE of the sections of naval architectural science 
about which there is little recorded information is that 
relating to resistance and propulsion of barges in 
canals and in shallow rivers, possibly because of its 
limited application, though it is interesting in its 
character, and often enough important in its results 
for those who make use of canals and barges. The 
problems associated with it differ in some ways from 
those of deep-water navigation, but are similar to 
those which are encountered where depth of water is 
restricted and deep-sea vessels have to run for some 
portion of their voyages in shallow water. 

In a canal, width of water is restricted as well as 
depth, and the abnormalities of resistance which are 
exhibited in shallow water are accentuated by the 
double restriction, strange and almost paradoxical 








features are met with, and care must be taken if the 
highest efficiency is to be obtained. For every depth 
of shallow water there is a natural speed at which a 
solitary wave, termed the ‘‘ wave of translation,” 
if once propagated, will travel along a canal, and if 
the water were a frictionless fluid, and there were no 
resistance, it would continue to travel indefinitely. 
In reality the wave energy is soon destroyed by 
viscous friction in the water itself, along the sides 
and bottom of the canal, and in the air. This wave 
is called the “ long wave,” and its speed is expressed 
by Vv 4, where g is the acceleration due to gravity, 
d the depth of water in feet, and the speed is in feet 
per second. For a canal 6ft. from bottom to water 
surface this critical speed is 9} miles per hour; for 
8ft. depth of water, 11 miles per hour. It will be at 
once seen that these speeds are considerably higher 
than those usually obtained by canal boats. Scott 
Russel investigated this feature when making experi- 
ments on wave formation in the Forth and Clyde 
Canal, many years ago. He found that if a canal 
boat were towed at any speed less than this critical 
speed a procession of waves was formed and main- 
tained behind the boat, while a corresponding high 
resistance was experienced ; but if the vessel were 
towed at a speed higher than this, it was impossible 
to form a regular procession of waves, because the 
speed was greater than that of the longest possible 
wave for the particular depth of water, the result 
being that the vessel was borne along on the top of a 
solitary “hump,’’ which needed little energy to 
maintain it, the resistance then being greatly reduced. 
Professor Biles stated in his book, ‘‘ Design and 
Construction of Ships,” that Scott Russel noticed 
this curious feature from the accident of a frightened 
and spirited horse running off and dragging a boat 
with it at such a speed that the vessel was carried 
along through comparatively smooth water with 
greatly diminished resistance. At the time that this 
was discovered canals were much more in use than 
they are now, and the result was the introduction of 
very light canal boats, constructed of sheet iron and 
drawn by a pair of horses. They were known as 
“fly boats,’ and were able to attain the requisite 
speed to make use of the ‘‘ wave of translation.” It 
was stated that “the boat starts at a low velocity 
behind the wave, and at a given signal it is pulled up 
with a sudden jerk on to the top of the wave, where 
it moves with diminished resistance at the rate of 
about 7 to 9 miles per hour.’ Obviously, the 
phenomenon was more curious than valuable, for 
the wash from such a wave had most destructive 
effects on the canal banks, and little more was heard 
of it. For nearly all inland canals the speed is 
restricted to three or four miles per hour, and the 
barges are of such full proportions that there is no 
serious damage caused to the banks by their passage. 
It is at these low speeds that the distinctive features of 
canal work are of importance, but there is not much 
reliable information available on the subject. 

Beaufoy, during his investigations on resistance 
in 1793, tested many forms of bow and stern, applied 
to straight middle bodies of square section and of 
varying length. The experiments were not made 
in shallow water, but the general deductions drawn 
from them may be accepted as a safe guide. He 
found that the best form of ends was a wedge of 
right-angled section in elevation, the hypotenuse of 
this triangular section joining keel to deck, so that 
the underside of the wedge was a plane inclined 
upwards from the bottom of the boat or model. 
The ends were such as one would make for a vessel 
to run up easily on a sloping beach, and were similar 
to those of a Thames pleasure punt. This form was 
recently tried for barge design by Sadler, who 
found that, taken all round, it was the best whether 
towed singly or in groups—that is to say, the form 
of bow which forces the water to go under the bottom 
of the barge and not round the sides is better than a 
form triangulated at the ends in the other way to 
form a stern and sternpost. Baker, in his “ Ship 
Form Resistance,” gathers up nearly all the available 
information on barge forms, and he concludes that 
while any advantage which a barge may possess, 
when running in deep water, due to its form, is to a 
certain extent masked in shallow water, yet it is 
never obliterated. In every case of certain canal 
boats which were tested in the Seine, and also in a 
canal, that which towed best in the river also towed 
best in the canal, the differences being roughly the 
same. This is a broad generalisation, and is probably 
not true for all conditions ; but it may be accepted as 
justifying the use of Beaufoy’s deductions for shallow- 
water conditions. 

The type of barge must depend largely on the 
character of the service required of it, whether it is 
to be towed singly or as one of a group, or articulated 
in a long or short train with other barges. Pure 
resistance considerations must give way to practical 
necessities, but, taking an all-round view, it appears 
that the inclined plane entrance with a gentle slope 
gives a good performance in either condition. In 
deep water the resistance of a number of grouped 
barges is not largely different from the sum of their 
individual resistances, but in shallow water, where 
there is only a short distance between the bottom of 
the barges and the canal or river bed, it is of great 
advantage to use a long train of barges. The resist- 
ance of such a long train is not much greater than 
that of a short one, and it is easily handled if the 
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articulation is well carried out. Where resistance is 
of importance it is an advantage to use steel and not 
wood for construction, for steel hulls keep a much 
smoother surface after much wear and tear. Most 
modern barges are of steel. 

What now of the canal itself? If the waterway 
be very shallow, the water forced down by the bow 
is unable to flow steadily between the barge and the 
river or canal bottom. Instability is observed, the 
motion of the barge becomes eccentric, and there is 
an increase of resistance due to eddy-making. The 
depth of water under the keel should not be much 
less than 2ft. for an ordinary canal, say, 6ft. or 7ft. 
deep. It is better to have this clearance even at the 
expense of width in order to get the best results, for 
the resistance in a canal depends very largely on the 
relation of the cross-sectional area of the waterway 
to the immersed section of the boat, and, given a 
constant relation between the two areas, the least 
resistance is obtained with a deep, narrow waterway 
rather than a wide, shallow one for the speeds used 
in canal work. It will have been noticed that the 
width of the canal does not affect the critical speed, 
which is a function of depth only, but the speeds 
under consideration are much below that of the wave 
of translation. 

Slow-running deep sea vessels—say, those capable 
of a deep-water speed in knots less than .9 V L— 
are always subject to an increase of resistance and 
a loss of speed in shallow water, for the reason that 
they cannot be pushed at a high enough speed to 
take them over the last hump of the resistance 
curve, and in this respect the problem is similar to 
that of canal boats. The conditions of service of 
deep-sea vessels, however, do not admit of the adop- 
tion of forms which can easily be used for still-water 
canal navigation. 
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Raphael Meldola.. Reminiscences by those who knew 
him, and a Chronological List of his Publications. 
Edited by James Marchant. Preface by the Right 
Hon. Lord Moulton. London: Williams and 
Norgate. 5s. net. 

Aut, who knew Professor Meldola can well under- 
stand that it was,-as the editor remarks, a labour of 
love to cantributors, editors, and publishers to gather 
together in this volume tributes and reminiscences 
concerning the worth and work of their eminent 
friend, to preserve the happy recollections of those 
who knew him best, and to place on record the high 
esteem in which he was held by his contemporaries. 
From those who knew him in early years, as well as 
those associated with him in after life as a teacher, 
chemist, naturalist, astronomer, or as a_ personal 
friend, we are thus provided with an absorbing study 
of one of the most remarkable men of science of our 
time. One might expect that, in the various con- 
tributions to a volume made up in this way, there 
would be overlapping, but what there is only serves 
to emphasise and confirm the general impression 
that all the writers are in accord, and we have little 
fault to find with any of them. Sir William Tilden, 
in the biographical memoir, might have given the 
place of birth a little more exactly by mentioning 
the Fssex-road, Islington, a point for which we can 
vouch, owing to the peculiar circumstence that soon 
after the outbreak of war Professor Meldola was 
attacked most unwarrantably by a busybody, who 
attempted to show that he was an alien, and the 
question of his place of birth arose in that connection. 
An error in the date of the Eclipse Expedition has 
crept in on page 2, where 1875 should be substituted 
for 1895. We think also that Professor Pope, in 
his enthusiasm, has somewhat overdrawn a_ point 
in saying, of the new building of the Institute of 
Chemistry, that ‘* but for him-—Professor Meldola— 
this asset to British chemistry would now be non- 
existent.”” The raising of the building fund was 
initiated by Professor Perey Frankland and Dr.— 
now Sir George—Beilby, who preceded Professor 
Meldola in the presidential chair, but it is fair to 
say that the actual building was begun and practically 
finished during his term of office. He was interested 
in the smallest details of the plans and laboratory 
equipment, and delighted in visiting the work, which 
he did very frequently. This, however, is rather a 
digression. We see, as it were, a gathering of good 
men talking over their old friend, and cannot fail 
to form a mental picture of the frail Jittle man, the 
embodiment of mental energy. His mind was set 
so much on helping his country that for long before his 
death he never ceased to think and work ungrudg- 
ingly for the furtherance of its interests, until he over- 
taxed his strength, and thus he passed away just 
when he could least be spared. One is tempted to 
summarise the views of his friends and thus confirm 
them. 

As a man he was unobtrusive and simple in his 
tastes, courteous and essentially human in the best 
sense of the word ; a loyal friend and cheerful com- 
panion ; a» a leader of men he was tactful but straight- 
forward in action, deliberate and forceful in his 


writings and utterances. To live during a period 
when all science has advanced with such strides, and 
to attain distinction in at least three important 
branches—chemistry, natural history, and astronomy 





—is no"mean achievement, but he did original work 
in many branches, and his writings deal besides 
with anthropology, evolution, education, government 
in its relations with science, and particularly the 
importance of research and applied science in industry. 

-The bibliography attached to the third appendix to 
the book contains over 440 items, covering an extra- 
ordinary range of subjects, as the following list, taken 
at random, will show -—Frogs, stinging netiles, 
caterpillars, monkeys, moths, sexual selection, larve 
in blackeock’s crop, the specific action of drugs, 
Joseph Priestley, the chemistry of cremation, solar 
observation in India, the new metal gallium, pollution 
of rivers, organic chemistry, the telephone, numerous 
papers on synthetic colouring matters, insect 
“mimicry,” phosphorescence of the jellyfish, remark- 
able sunsets, colours of Arctic animals, earthquakes, 
development of the coal tar industry, technical 
education for chemists, coal and what we get from 
it, ‘‘ allotropic ”’ silver, agricultural education, Epping 
Forest and its management, wasps and flies, teaching 
of chemistry, inflammable hair wash, ice filaments 
and frost patterns, the chemical synthesis of vital 
products, industrial alcohol, the scientific training 
of the pharmacist, chemistry of the higher fungi, the 
Old-street tram accident, &c. 

Though early attracted to industrial chemistry, 
he was disappointed by the small encouragement 
received from manufacturers. He complained bitterly 
of the lack of interest taken in scientific discovery, 
no attempt being made by British firms to protect 
the discoveries made by their chemists. The first 
oxazine dyestuff—Meldola’s blue—was never manu- 
factured in England, but produced in large quantities 
in Germany under various names. He turned 
reluctantly to teaching as a career, but did not cease 
to take an interest in the manufacture of dyestuffs, 
and for thirty years he never neglected an opportunity 
of pointing out the disastrous consequences which 
would and did ensue throngh the neglect of science 
in this country. 

Though he is now lost to us, we can but hope that 
the force of his teaching is beginning to have some 
effect to-day. We must endorse the opinion of Sir 
Isidore Spielmann that death deprived him of greater 
honours. and that few deserved them more. The 
volume will be welcomed by a wide circle of friends 
and acquaintances, and the profits on the production 
will be placed at the charitable disposal of Mrs. 
Meldola. 
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RICHARD PRICE-WILLIAMS. 


WE regret to have to record the fact that Mr. 
Richard Price-Williams died on Tuesday evening of 
this week at Bournemouth. Mr. Price-Williams 
was eighty-nine years of age, and was a well-known 
figure in mechanical engineering circles, being chiefly 
identified with railway affairs. His chief work, that 
by which he will probably best be remembered, lay 
less perhaps in the strictly technical aspects of railway 
engineering and more in the statistical and accounting 
sides. Thus he drew up rules relating to expenditure 
which have proved of great value to railway engineers, 
while on questions of valuation and depreciation he 
was recognised as a high authority. As recently as 
last February he was elected an honorary member of 
the Institution of Mechanical Engineers in recognition 
of his services in this connection. On the same 
evening Mr. E. D. Leavitt, of Cambridge, Mass., 
U.S.A., was also elected an honorary member of the 
Institution. In neither case did the recipient live 
long to enjoy the honour, for Mr. Leavitt died within 
two months of its conferment. 

Mr. Price-Williams described himself as a ‘‘ Welsh 
engineer,’ and seems to have received his early 
mechanical training at an uncle’s colliery in the 
Rhondda Valley. He was for a time intimately 
associated with Sir Henry Bessemer and his steel- 
making process. Thus, about 1862 he was appointed 
engineer to the Bessemer Steel Works at Stockbridge, 
near Sheffield, and later on became manager of 
Bessemer Brothers’ Model Works at Greenwich. On 
severing his connection with these works he visited 
Australia, New Zealand, and America for professional 
purposes. His services as an expert in railway 
statistics were also made use of by the Government 
in an inquiry into the working of Irish railways. 

Mr. Price-Williams became a member of the 
Institution of Mechanical Engineers in 1859, was a 
member of Council of that body from 1880 to 1887, 
and received honorary membership, as stated above, 
in February of this year. In 1861 he became a 





member of the Institution of Civil Engineers. From 
this Institution he received several honours, including 
the Telford Medal, the Trevithick Premium, the 
Watt Medal, and the George Stephenson Prize. He 
was also a member of the Iron and Steel Institute. 
from which body he received the Bessemer Medal. 
To all three Institutions and to the Royal Statistical 
Society he contributed freely both in papers and in 
discussion. In 1874 he stood as parliamentary 
candidate for Greenwich, and, we understand, was 
elected, but retired in favour of Mr. Gladstone. 

His long life covered an intensely interesting 
period of engineering history, with many of the men 
and events of which he was acquainted. In his old 
age he frequently expressed his ambition to write 
his autobiography. Had he done so, engineering 
history would have been greatly benefited, but as 
it is he has died without, we believe, a start having 
been made on the work. 
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THE latest town to publish a book concerning itself is 


| Walsall, and the publication in question is entitled ‘‘ Com- 


mercial Year Book of the Walsall and District Incor- 
porated Chamber of Commerce.” It has been compiled 
with the official authority of the Chamber by Mr. Albert 
Law, its secretary. It follows very much on the lines of 
similar books issued by other towns, and it contains, 
first of all, a list of members of the Chamber of Commerce. 
This is followed by a series of short notes :—‘‘ Walsall— 
a Sketch of its History”; ‘‘ Walsall and District Incor- 
porated Chamber of Commerce—A., Brief Retrospect ”’ ; 
‘* Walsall’s Industrial History”; and ‘‘ Walsall Indus-_ 
tries: Their Early History and Present Variety.’ With 
reference to the latter, and as giving some indication of 
the diversity of the manufactures and trades of the 
district, we may quote the headings of the sub-divisions 
of this note. They are :—‘‘ Tanning and Currying”’ ; 
““Saddlery and Harness”; ‘Harness Furniture” ; 
** Horse Clothing”; ‘‘ Fancy Leather Goods”; “ Leg- 
gings”’; ‘‘Bag Frames and Fittings”; ‘‘Awls and 
Needles ’’ ; ‘‘ Coal, Lime, Brick, and Tile Manufacturing”’ ; 
‘*Malleable Ironfounding”; ‘“‘ Cart-gear, Hames, and 
Chains’; ‘‘Spring Hook Trade”; ‘‘ Edged Tools”’ ; 
““Locks’’?; ‘‘ Hardware’’; ‘‘ Horseshoe Manufacture ”’ ; 
“Spurs”; ‘Coach Ironmongery ’’; “Steel Castings ”’ ; 
‘** Bridges, Constructional Engineering, &c.’; ‘Nuts 
and Bolts”’; ‘‘ Tubes”; ‘‘ Gas and Electrical Fittings ”’ ; 
‘**Motor Parts and Lamps”; ‘‘ Waterproof and Motor 
Rugs’’; ‘‘Rope and Tent Making’’; ‘‘ Brushware”’ ; 
““Glue”’; ‘“‘ Whips”; “‘ Heraldic Chasers, &c.”’ ; ‘‘ Whole- 
sale Clothing, &c.’’; ‘‘ Artificial Teeth” ; “‘ Spectacles” ; 
“‘Church Organs,’’ and “ Toys.” Numerous pages are 
then devoted to general information, such as, for 
example, that relating to Imperial and foreign trade ; 
certificates of origin; British Chambers of Commerce 
in foreign countries ; a list of consular officers permitted 
to trade, and a list of salaried officers in his Majesty’s 
Consular Service. A trade index is given in five languages 
—English, French, Russian, Spanish, and Italian ; and, 
finally, there is a trade mark section, which gives the 
trade marks, trade names, and brands of various 
firms in the district. Short notes are also given of the 
neighbouring towns of Wednesbury and Darlaston. There 
are numerous illustrations, and the book is well got up 
and printed, as, indeed, was to be looked for, as it has been 
printed by Bemrose and Sons, Limited. In this con- 
nection we must mention an example of three-colour half- 
tone printing by this firm, which is excellent. 





A sort of American edition of the German “ Hiitte” 
has been issued under the title of ‘‘ Mechanical Engineers’ 
Handbook,”’ by the McGraw-Hill Book Company. Its 
editor-in-chief is Mr. Lionel S. Marks, who is Professor of 
Engineering at Harvard, and at th: Massachusetts 
Institute of Technology, who has been assisted by a large 
staff of able co-workers. Unlik the ‘‘ Hiitte,’’ the book 
only deals with th mechanical side of engineeri g_ It is 
divided into fifteen sections as follows :—(1) Mathem tical 
tables and weights and measures; (2) Mat ematics ; 
(3) Mechanics of solids and liquids ; (4) Heat ; (5) Strength 
of materials ; (5) Materials of engineering ; (7) Machine 
elements ; (8) Power generation ; (9) Hoisting an _ con- 
veying ; (10) Transportation ; (11) Builcing construction 
and equipmen ; (12) Machine shop practice ; (1) Pumps 
and compressors ; (14) E’ectrical engineering ; and (15) 
Engineering measurements, mechanical refrigeration, &c. 
The commencement of each section can be readily found 
by means of a numbered thumb index. Asf ras we have 
been able to investigate it the book ap ears to have many 
good features. It is clearly printed, well a ranged and 
indexed, and the illustrations, though in many cases cn the 
small side, are clear and instructive. A very large 
amount of information is contained in its 1800 odd pages, 
and, apparently, it is just the sort of information required 
by mechanical engineers. British units are for the most 
part used, but prices and costs are, as might be expec ed, 
given in dollars. The price of the book is 21s. 





An eleventh edition of Macrow’s ‘“‘ Naval Architects’ 
and Shipbuilders’ Pocket Book,” has been issued by 
Crosby Lockwood and Son, the price being 12s. 6d. net. 
As the editors, Messrs. Clement Mackrow and Lloyd 
Wollard, explain in their preface, many changes have 
been made in the new volume, and much of the book 
has been re-written, though, where it has been possible 
to do so, the original text has been allowed to remain 
unaltered. Amongst the new matter inserted is a section 
on speed and horse-power, which it is believed will be 
found useful in enabling ships of ordinary form to be 
approximately powered from the data given. The sec- 
tions on the “‘ Strength of. Materials,” “‘ Riveted Joints,’ 
and “Stresses in Ships,” have been considerably extended. 
Information concerning British standard sections, screws, 
keys, &c., has also been added, while there are two new 
sections which deal with aeronautical matters. 
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THE CONSTANT ANGLE ARCH DAM. 





Two arch dams of a new type, in which the arch 
takes the greatest portion of the water load, acting 
as an arch even close to the foundation, have been 
built recently in the United States. So far the 
greatest objection of engineers to the use of a pure 
arch dam has been that this kind of dam as ordinarily 
built cannot deflect enough at and near the bottom 
to take the load on the arch. Most of the load there 
has to be taken up by shear action and cantilever 
action, and therefore material sufficient for this 
purpose must be provided. The new type of arch is 
especially adapted to V-shaped canyons, or such 
canyons which are narrower at the bottom than at 
the top. The length of the up-stream radius in this 
new type decreases from the crest towards the founda- 
tion at such a rate that the angle subtended by the 
arch remains constant, or as near constant as possible 
from crest to foundation. In an ordinary type of 
arch dam the length of the up-stream radius remains 
constant, or nearly so, from crest to foundation. 
Such an arch will generally subtend only a very 
small angle at the foundation, the arch having become 
flat and very uneconomical. 

That this difference in length of the up-stream radii 
of the two types has an important bearing upon the 
economies of the design should be easily realised 
when it is considered that the thickness of the arch 
dam section is proportional to the length of the 
up-stream radius at any elevation, and that the crown 
deflection is practically proportional to the square of 
the length of the up-stream radius. Therefore the 
smaller thelength of the up-stream radius, the smaller 
the required thickness and the arch deflection. The 
small arch deflection is especially of importance 
towards the bottom of an arch dam. 

In order to obtain a preliminary dam section the 
simple formula :— 

Thickness = 

Water pressure x length of up-stream radius 

Average allowable stress 
ean be used for finding the thickness of a sufficient 
number of arch slices at different elevations. The 
length of the up-stream radius is first calculated at 
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Fig. 1 


different elevations under the assumption that the 
subtended angle is to remain constant from crest to 
foundation. In most cases this condition would 
result in an overhang at the abutments, making it 
desirable to use lower values for the subtended angle 
towards the foundation. It should be the designer’s 
aim, however, to keep the average value of the angles 
subtended by the arch slices at the different assumed 
elevations high. Ninety degrees or thereabouts 
would be acceptable, and the result would be an 
economical dam. Fig. 1 gives an idea of how the 
amount of material—concrete—varies with the value 
of the subtended angle. The ordinates are propor- 
tional to the amount of material required, while the 
abscisse represent the subtended angles. It is 
seen that the greatest economy is obtained when the 
subtended angle is 133} deg. For practical designs 
it will be found that 120 deg. is a better value to 
start out with, and as the curve—Fig. 1—is very flat 
near its turning point—133} deg.—the actual economy 
is thereby cut down but very little.* 

Ordinarily a few trials are necessary before the 
best design can be determined for any one particular 
site. Towards the foundation it is often desirable 
to strike the down-stream face from a centre situated 
further down-stream than the corresponding centre 
for the up-stream face. This will make the arch 
somewhat thicker in the middle, where on high dams 
at least the stresses due to cantilever action are 
considerable. The following two dams are repre- 
sentative examples of this type :— 


LAKE SPAULDING DAM. 


This dam is situated on the South Yuba River, near 
Emigrant Gap, California, and is owned by the 
Pacific Gas and Electric Company. The distance 
from the Southern Pacific Company’s railroad at 
Smart to the dam site is only 2.3 miles. Over this 





* For full explanation of this curve and of the theory of this design, 
see Paper No. 1322 by Jorgensen in the “‘ Transactions” of American 
Society of Civil Engineers, Vol. 78, 1915, page 690, &c. Also Canadian 
Engineer for March 9th, 1916, Vol. 30, No. 10, page 318. 





distance the company itself built a standard gauge 
line to facilitate the transportation of material and 
men. The line terminated at the works plant 
elevated somewhat above the crest of the dam. The 
equipment consisted of a compressor house, a mixing 
plant, storage bins for crushed rock and gravel, and 
two rock crushers. It was possible to place the 
crushed rock in the bins or to dump sand and 
gravel from the cars into the bins as required. 
On the hillside below the bins was arranged 
the mixing-house, which was built in four storeys. 
Gravel or rock was conveyed from under the 
storage bins to the top of the mixing-house by 
means of belt conveyors, and from there distributed 
into measuring hoppers. The cement was brought 
in by a belt conveyor from the storage house, and the 
mixing of the gravel and cement was done on the 
second floor of the mixer house. On the first floor 
of the mixing-house were four mixers, each of one 
cubic yard capacity, these being driven by electric 
motors. Stretched across the canyon above the 
dam were two cableways, each having a span of 1400ft. 
The cables were 2in. in diameter, with a breaking 
strength of 170 tons. The operating cabins contained 
a variable-speed hoist and traversing line operated 
by a 112 horse-power induction motor. These cable- 
ways handled all material except concrete. The 
concrete from the mixers was transported to the dam 
by gravity in a wooden flume, 30in. wide by 12in. 
deep, and lined with jin. thick cast iron plates on the 
bottom. This flume had a slope of one to three 
down the hillside to a nearly vertical cliff at the 
south abutment. A tower, constructed below the 








cliff, was provided with short sections of chutes 


built as baffles, allowing the concrete to drop to the ! 


Crest Elevation 4905 
































|inch was about as follows :— Seven-day specimens, 


400 Ib.; 28-day, 900 lb.; 60-day, 1000 lb. or more. 
The proportion of the mix generally used for the lower 
portion was 1 part of cement, 24 of sand, and 4} of 
gravel. ‘Towards the crest the mix was made richer, 
about 1:6, using up to one and a-quarter barrels 
of cement per cubic yard. A wet mix was used ; 
this was turned for one and a-half minutes in the 
mixers before being discharged out into the gravity 
flume. By experimenting it was found that one and 
a-half minutes was the minimum time thoroughly to 
mix a batch. 


THE DESIGN. 


It was first proposed to build a gravity dam arched 
in plan, having an up-stream radius 600ft. long. 
Such a structure was actually started in 1912, and 
during that year reached an elevation 28ft. above the 
river bed at the up-stream face and less at the down- 
stream face. During the winter the original plans 
were changed and the construction of the dam con- 
tinued the following summer in accordance with 
designs shown in Figs. 2 and 3. At elevation 4625 
the length of the up-stream radius was changed to 
250ft. and kept at this length up to elevation 4675. 
Up to this elevation the canyon is very narrow com- 
pared with the thickness of the arch and the curved 
beam and wedge action will therefore predominate 
over the arch action. From elevation 4675 up to 
the crest the length of the up-stream radius increases 
so as to keep the subtended central angle as constant 
as possible, as shown by the table on Fig. 3. This 
subtended angle is not as large as could be desired, 
but is as great as the site would permit of, considering 
that the ultimate proposed crest elevation is to be at 
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Fig. 2—DESIGN 


bottom of the tower, where it was discharged into a 
number of distributing chutes. When the crest of 
the dam had reached the top of the tower the concrete 
could no longer be distributed by gravity, and a 
series of 30in. belt conveyors with a slope of 18 deg. 
was installed along the top of the dam, as can be 
plainly seen in the engraving—Fig. 8, page 260. 
The support for these conveyors was made of steel 
and left in place; jets of compressed air swept the 
belts clean of concrete at points of discharge. Fifty 
thousand cubic yards of concrete were handled in 
this manner. 

The material of which the dam has been built was 
subject to much study and experimentation before 
being used. There were discovered several sand 
deposits within a short distance of the dam, but 
this sand contained a certain amount of silt, so that 
washing would have been necessary, and the amount 
of sand required could not have been furnished fast 
enough to maintain the progress decided upon. A 
source of supply in the Bear River, near Colfax, 
about 60 miles away, was therefore chosen as the best 
available for the purpose. The material there was 
in the form of gravel and sand in proportions very 
close to the desired mixture. Lake Spaulding dam 
is therefore largely constructed of the quartz, gravel, 
and sand from the Bear River, with but a small pro- 
portion of other gravel and rock, which it was neces- 
sary to mix in at times, when the bank run of the 
natural gravel was not quite in the desired propor- 
tions. Throughout the work samples of green 
concrete were taken after it had been deposited in 
the dam, these samples being obtained at various 
points in thedam. Enough samples were taken every 
day to supply three for a seven-day test, one for a 
28-day test, one for a 60-day, one for a 90-day, and 
one for a five-year test. Each day the test samples, 
as their time became due, were broken, and very 
complete records were made on each to determine 
the condition of the mix and to make any corrections 
necessary. 





The average minimum crushing strength per square 


SPAULDING DAM 


elevation 4905, and considering that this type of dam 
had to be built on top of the other type,already 
started. The proper place for the new type would 
have been about 100ft. further up-stream. 

The Lake Spaulding dam is provided withYan 
inspection tunnel, a drainage system and contraction 
joints, which are usual features in dams of large pro 
portions. These details are shown plainly on Figs. 
2and3. The section of the arch above elevation 4660 





is of such dimensions that it will stand an extension 
of 35ft. in height above the present crest elevation 
—4825—without any addition to its thickness. 
The maximum arch stress will occur at elevation 4775 
with the water level at elevation 4860, or 260ft. above 
the river bed, and will amount to 23.8 tons. It is 
fairly constant over the greatest portion of the struc- 
ture, as can be seen from the table on Fig. 3. 

In order to cut down the first cost of the structure 
the section was not given the required thickness for 
the ultimate height of 305ft., but only the thickness 
necessary for a 260ft. dam, so when the time comes 
to extend the crest of the dam to elevation 4905 a 
slab of concrete must be added to the down-stream 
face, and, in order to effect a good bond between the 
present dam and the new slab, the down-stream face 
of the present dam has been stepped off and a sufficient 
number of iron rods—old rails—have been left pro- 
truding several feet, to grip the new slab and hold it 
in place. The two outlets have their intakes through 
solid rock at a point about 50ft. up-stream from the 
up-stream face. 

These intakes are covered with a heavy grating 
of flat steel bars set on edge, and are the ends of short 
steel pipes which extend into tunnels to a gate 
chamber in each. The intake pipe tapers from 10ft. 
to 6ft. at the gate. The gate has a cast steel butterfly 
valve, which is operated through a lever and gear 
mechanism by either hand wheel or 7}$ horse-power 
induction motor specially designed for the purpose. 
Access to this chamber is had through a tunnel 
which connects with the inspection tunnel into the 





dam, this tunnel being driven through the rock, and 
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TWO CONSTANT ANGLE ARCH DAMS 
(For description see page 264) 
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Fig. 3—PLAN OF SPAULDING DAM 
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Fig. 4—-PLAN AND SECTION OF SALMON CREEK DAM 
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by means of a vertical shaft brought above the 
dam to the gate-house. One intake is at elevation 
4670 and the other is arranged 100ft. above. The 
upper intake slopes downwards about 48 deg. until 
it meets the lower tunnel, this slope starting a few 
feet back from the upper butterfly valve. About 
1000ft. down-stream the single pressure tunnel, which 
is concrete-lined so far, ends in an adit, and is there 
provided with a second butterfly valve and also with 
two pressure reducers. Later it is intended to install 
a 5000-kilowatt turbine and let this act as a pressure 
reducer by utilising whatever head there may be in 
the reservoir. From this point the water flows by 
gravity towards the single power-house below, which 
is at present built, though four more to use the same 
water are projected. In the actual design as used 
—Fig. 3—Jorgensen’s arch theory and the shape of 
the up stream face suggested in designs submitted 
by him have been followed, except near the founda- 
tion, as already explained. This dam has developed 
one vertical crack between each contraction joint, 
which tends to show that, at least for this case, 80ft. 
between each of these joints was too great a distance. 
The cracks and the contraction joints close when the 
water pressure comes on the structure. The dam 
as far as completed contains 153,000 yards of concrete. 
A saving of 46,000 yards was brought about by the 
new design. The cost, including everything except 
the outlet mechanism, was 8.50 dols. per cubic yard. 
The expected unit cost for the completed dam is 
6.30 dols. per cubic yard. 


SALMON CREEK DAM, NEAR JUNEAU, ALASKA. 


This dam was built by the Alaska Gastineau Mining 
Company for the purpose of storing 18,000 acre-feet 








, Fig. 5—SPAULDING DAM—SPILLWAY 

of water. The catchment area is only .7.5 square 
miles, but the precipitation is more than 100in. per 
annum, giving a run-off of about 7.3 second-feet per 
square mile. Fig. 4 shows the plan and section of this 
dam 168ft. high above the river surface, containing 
52,000 cubic yards of concrete, having 1.25 barrels 
of cement and 5 per cent. of hydrated lime per cubic 
yard. The unit cost of this dam, including every- 
thing, was very nearly 7.50 dols. per cubic yard. 

As can be seen from the contour map, the sides 
of the canyon form an unusually regular V, and 
therefore all the different arch centres could be placed 
on one common centre-line. The crest width of the 
dam is approximately 550ft. measured in a straight 
line, and the arch at this elevation subtends an 
angle of 113 deg. The centres and the lengths of the 
up-stream radii are shown for various arch slices 12ft. 
apart in elevation, and the unit axial stresses are 
given in the table adjacent to the section of the dam 
—Fig. 4. 

To provide better accommodations for the spillway 
the curve for the top 12ft. of the dam was struck 
from the same centre. Therefore the warping of the 
faces commences 12ft. below the crest and continues 
down to the foundation. The form-work for this 
type of dam is no more difficult than for an ordinary 
arch dam as far as the carpenter is concerned. He 
gets his points about every 10ft. apart, and it makes 
no difference to him whether he builds up the face 
of a cylinder or an inverted cone—approximately. 
The surveyor, however, has to be more careful than 
with the layout of an ordinary arch, as, in the present 
case, there are more calculations to be made and to 
be followed. 

From the table on Fig. 4 it can be seen that the 


length of the longest up-stream radius is 333ft., and | 
the length of the shortest 147. 5ft., the ratio between | 
5 = 2.26. Had the length of the | 
up-stream radius been kept constant, the thickness of 

the dam at the bottom would have had to be increased | 
2.26 times for approximately the same axial stresses. | 
Relative to this it should be noted that the arch | 
stresses in the table assume the arch to take the total | 
load, but in reality the stresses are somewhat smaller, | 
as the cantilever takes part of the load. The tri- | 
angular piece 10ft. wide at the bottom is not con- | 


the two being j 
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Fig. 2—-NORMAL STARTING DIAGRAMS OF 


sidered in the table giving the arch stresses. This 
is added to the lower part of the dam on the down- 
stream side for the purpose of stiffening the cantilever 
where it is highest. 

To have kept the subtended angle constant at 
113 deg. at all elevations would have necessitated 
a greater ratio than 2.26 between the length of the 
two up-stream radii already referred to. Had this 
ratio been increased the structure would have been 
overhanging too much in places, and therefore this 
increase could not be made. This simply shows that 
it is not always possible to make theory and practice 
coincide exactly. To have kept the central angle 
constant at 113 deg. in this case would have required 


SS 


¢ Fig. STARTING DIAGRAMS 


greater bottom width of the site. The saving of this 
type of dam compared with an ordinary arch dam 
for this site was somewhat over 20 per cent. The 
construction material was gravel from the reservoir 
bottom in the immediate vicinity of the dam. This 
gravel was scraped into a hopper by means of a drag 
bucket. From there a 24in. belt conveyor elevated 
the gravel to ascreen, where it was separated into sand 
and pebbles in order to be re-mixed later into correct 
proportions. The over-size pebbles were delivered to 


a crusher and, after crushing, returned to the screen. | 


Two 18in. belt conveyors carried the sand and pebbles 
respectively to the mixing-house situated near a 
central hoist. After leaving the mixer the concrete 
was hoisted, say 50ft., above the dam level and 
distributed by gravity through steel chutes to the 
different parts of the works. 


was 400 cubic yards per day. This dam is provided 


with two expansion joints, which were deemed | 


sufficient on account of its fairly slender and therefore 
more elastic body. 

The structure has been in use for two seasons, and 
only one crack has developed. It is near the spillway. 
Cubes made from the concrete were crushed from time 
to time and results obtained were about as follows :— 
1100 lb. per square inch at 28 days, and 1800 Ib. per 
square inch at 60 days. This dam was not plastered 


Ordinary good progress | 


the oil, the compression pressure is usually about 460- 
500 lb. per square inch, and it has hitherto been believed 
that this high compression pressure was necessary to effect 
self-ignition of the oil sprayed into the compressed air. 

Fig. 1 shows the normal form of the indicator diagrams 
obtained from engines of this type. During the norma! 
working of these engines the compression pressure is, 
approximately, the maximum pressure of the cycle, but 
during the starting of these engines explosions occu 
within the engine cylinder, and the pressure attained 
during these explosions may amount to 800 Ib. per square 
inch or more. Fig. 2 shows a series of starting diagrams 
from a 50 brake horse-power engine, which illustrate this 
point. The pressure attained in the first explosion is 


DIESEL ENGINE 


800 lb. per square inch above atmospheric pressure, and 
considerably higher pressures have been recorded during 
starting under normal conditions. 

On account of the high pressures developed during the 
starting of these engines, also because of the higher pres 
sures than those mentioned, which are liable to be 
developed under certain abnormal conditions, it is neces 
sary to make various principal parts of the engine much 
stronger than would be necessary for the normal maximum 
working pressure, and, in consequence, these engines are 
heavier and more costly per unit of power than other types 
of internal combustion engines. The author has found 
that it is possible, in several different ways, to obtain 
ignition temperatures during compression without the 
use of high compression pressures, and the object of this 
paper is to describe the simplest of these. 
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WITH REDUCED COMPRESSION 


Fig. 3 shows a number of continuous diagrams from the 
engine after a slight addition has been made to it. In all 
these diagrams the compression pressure is very much 
lower than the minimum pressure hitherto believed to be 
necessary for self-ignition. In the fourth explosion the 
compression pressure is 350 1b. per square inch, and the 
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Fig. 4 


maximum explosion pressure in this case is 620 Ib. per 
square inch. In the sixteenth explosion the maximum 
pressure is 600 lb., and the compression pressure is 260 Ib. 
| In the second row of these diagrams the ignitions are 


on the up-stream side, and experience has proved that | 


this was not necessary either. 








| 
DIESEL ENGINES WITH LOW COMPRESSION.* 


By Professor W. H. WATKINSON, Liverpool. 
In engines of the Diesel type air flows into the cylinder | 


during the charging stroke, and the fuel oil is not sprayed | 








Fig. 1—TYPICAL DIESEL CARD 


into the cylinder until the compression has been com- 
pleted. In order that the temperature of the air may be | 
raised, during compression, to the ignition temperature of | 








* British Association, Newcastle meeting, September, 1916. 





Fig. 5 
shown to be taking place quite regularly with a compres- 
sion pressure of 2201b. per square inch. Fig. 4 shows 
diagrams for the starting air and explosions due to self- 
ignition, with a compression pressure of 330lb., and a 
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Fig. 6 


| maximum explosion pressure of 600 lb. per square inch 


above atmospheric pressure. These diagrams were the 
first taken on a cortain morning when the engine was 
first started from “all cold.” Fig. 5 shows self-ignition 
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with a compression pressure of 250lb., and with the 
maximum pressure only a little in excess of this. Fig. 6 
shows self-ignition when the compression pressure was 
only 1601b. per square inch above atmospheric pressure. 
Kig. 7 shows a light spring diagram and indicates one way 
by which it has been possible to obtain ignition tempera- 
tures without a high compression pressure. 

The equation to the compression curve is p v" = c, and 
from this equation it follows that 
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‘hese equations show that the temperature at the end of 
compression, in any given case, depends on the ratio of 
compression, and not on the magnitude of the pressure at 
the end of the compression. 

In accordance with the experiments of the late Dr. 
Joule, the temperature is not sensibly reduced by wire- 
drawing, and therefore its temperature at the beginning 
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Fig. 7 


of compression is independent of the pressure there, and 
the temperature of the air at the end of compression is 
independent of the compression pressure. It should be 
as easy to obtain ignition temperature by compression 
t»9 two atmospheres as it is to obtain it in the ordinary way 
by compression to 34 atmospheres, but I have not yet 
made the experiment with such a low compression pressure. 
| need only refer here to one application of the above 
method, although there are several that appear to be 
important. To avoid the very high pressures obtained 
during the starting of such engines, it is only necessary to 
throw the mechanism operating the air admission valve 
out of action, and then the spring on the valve spindle 
will automatically control the wire-drawing of the air 
admitted to the cylinder, and the maximum explosion pres- 
sure during the starting of the engine will then be limited 
to about the normal compression pressure, instead of its 
being 800 lb. per square inch or more. 








IRRIGATION IN SOUTH AFRICA. 





CONSIDERABLE developments are taking place in South 
Africa with regard to irrigation. .By far the largest 
work of this nature so far undertaken by the Irrigation 
Department is in progress in the Van Rhynsdorp district 
of Cape Province. This work, which involves the tapping 
of the Olifants River, has to be carried through very rough 
country, and presents many difficulties, but with good 
soil and plenty of water available the large area of un- 
Aultivated land awaiting irrigation will no doubt justify 
this great scheme. It is to cost just over half a million 
sterling, and the irrigable area is chiefly in the possession 
of the State, and will subsequently be available for settle- 
ments. 

The districts of Worcester and Robertson are the cradles 
of co-operative irrigation enterprise in South Africa, 
there being in the Brede Valley alone not less than nine 
co-operative irrigation schemes, all constituted and 
financed under the Irrigation Act. It is regarded as 
essential for the proper development of this very valuable 
irrigable land that the present system of flood irrigation 
should give way to perennial irrigation, with the aid of 
conservation works. The Department of Lands has 
accordingly put forward a proposal involving works of a 
somewhat unusual type, which would satisfactorily solve 
this difficulty, and would, by an expenditure of £50,000, 
place all the irrigable lands of the Worcester, Robertson, 
and Ladysmith districts, together with an additjonal 
area at present unirrigated, under perennial irrigation. 
The landowners fully realise the necessity of constructing 
such works, and it is hoped to be able to start them in 
the near future. 

In the Ladysmith district there has been a great develop- 
ment of irrigation, in spite of the most formidable natural 
disadvantages. The Department is now engaged on the 
investigation of a very large conservation project on the 
Buffels River, which will have the effect of enormously 
increasing the productivity of that rich district. Two 
co-operative schemes are now under consideration, one 
of which, the Prins River Poort storage scheme, is of 
exceptional interest in that it involves the construction 
of a rock-fill dam, over 90ft. in height, a type of structure 
unique in South Africa, but which promises to offer a 
solution for many difficulties in the way of the con- 
struction of storage works in many parts of the Union. 

The Calitzdorp dam, in Oudtshoorn, is being con- 
structed of concrete. It will be 113ft. high, and when 
completed will have cost £120,000. It will place a com- 
paratively small, but valuable, area under perennial 
irrigation. By far the greater portion of the rich 
Oudtshoorn lands are, however, entirely dependent 
on @ precarious supply, and, owing to the damage done in 
the district by floods after severe drought, the farmers 
are convinced that storage on a large scale is essential. 
They are extremely anxious that the Government should 
undertake, on their behalf, the construction of the pro- 
posed Kammanassie storage scheme, this being the most 
promising of a large number of storage projects which 
have been investigated by the Irrigation Department 
during the past seven years. We understand that the 


final details of this scheme are now being worked out. 
Along the Groote River, in the Steytlerville district, 
there is an urgent demand for conservation works, and 
large storage schemes for that region are also being 
investigated by the Department, 





In the Lower Sundays River Valley two companies 
have undertaken the development of a very large area 
of rich alluvial land, which is being rapidly turned into a 
settlement of valuable small holdings. Both schemes, 
however, are dependent on flood water. As something 
less precarious than flood water is necessary for the proper 
development of this vast area, the Department is at 
present investigating a large conservation scheme, which, 
it is hoped, will be practicable from both the financial and 
engineering points of view. : 

From the foregoing it would appear that the Irrigation 
Department in South Africa is more than justifying its 
existence, and that at no very distant date large tracts 
of hitherto comparatively valueless land will be converted 
into fertile areas. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Iron and Steel Famine. 


As plainly indicated in this letter last week, the 
condition of the rolled iron and steel market in this district 
is one of famine concerning supplies. An almost unlimited 
amount of iron and steel is wanted, but the civil trade is 
able to satisfy only an infinitesimal proportion of the 


|}demand. The market realises that the output will be 


distributed only strictly according to the relative urgency 
of the claims upon it, regarded from the national stand- 
point. As these claims seem to increase in urgency 
almost weekly it is manifest to all consumers that when 
official requirements have been met there will not be much 
rolled iron and steel left for the general trade. Truth to 
tell, there is very little material of any sort now on offer 
for domestic consumption. Inquiries for supplies are 
numerous and urgent, many customers being quite 
prepared to leave the question of price and date of delivery 
in the hands of sellers, but the restrictions on practically 
all output which is not direcily required for the war are 
now so stringent that it is impossible to get any but a 
very few iron and steel masters to consider business to 
which the Government primary certificate does not apply. 
Even orders which are offered for rolled iron and steel, 
wanted for the performance of contracts entered into 
with Allied countries, are very difficult to place through 
unofficial channels. The possibilities of the civil trade are 
steadily diminishing with each week, and what the end of 
the present state of things is to be for domestic consumers is 
at once a puzzling and uncomfortable problem. It is 
stated that the new business recently placed by the War 
Department was very large. One of the most considerable 
orders lately given out here has been for French require- 
ments, and this individual line will suffice to keep one 
large rolling mill engaged for months to come. There 
were ironmasters on "Change who reported that current 
contracts for the Admiralty and War-oftice reached a 
larger total than at any time during the war. 


October Quarterly Meeting Prospects. 


The October quarterly meeting of the Midland 
iron trade is fixed for three weeks hence, and ironmasters 
are already talking of prospects. It is impossible as yet 
to say with any certainty if Staffordshire marked bar 
prices will be altered. The general feeling, however, is 
that there will be no change from the present Association 
figure of £15 10s. as the basis price, with £16 2s. 6d. as 
the quotation for Lord Ward’s iron and £16 10s. for John 
Bradley and Co.’s bars of Stourbridge make. Much will 
depend upon the course which the Ministry of Munitions 
may take respecting pig iron prices. When the present 
maximum for raw iron was fixed last July the Department 
intimated that the new rates would continue in force 
until the end of this month. In some quarters this 
announcement has led to the expectation that a further 
advance may be consented to by the Government in 
October, and some btsiness has been arranged upon this 
supposition. The recent dispute between the Ministry 
and the Derbyshire makers, and the delay which ensued 
to the opportunity of the Derbyshire firms to participate 
in the July advance, has, however, somewhat modified 
the previous expectations of the market. The view is 
now very widely entertained that October will pass over 
without the announcement of any additional increase over 
the July level. Manufactured ironmasters carefully note 
this new feeling, and are regulating their forward pig iron 
purchases accordingly. One other qualifying condition 
exists which has not yet been mentioned. At the end of 
the present month we shall be in receipt of a new bi-monthly 
wages return from the accountants to the Midland Iron 
Trade Wages Board. It is quite possible that this declara- 
tion may entitle the blast-furnace operatives, as well 
as the ironworkers at the mills and forges, to material 
addition in the wages rate. Should it do so, the pig iron 
makers will immediately be in possession of evidence 
of increased output costs to lay before Mr. Montagu’s 
department, and it is upon increasing productive costs 
that advances in the pig iron maximum have hitherto 
been continuously based. 


Pig Iron Prices and Demand. 


In the pig iron department the pressure of demand 
is unequal. Inquiry continues to run very strong on 
foundry sorts, and for these maximum prices can be 
obtained, the output being insufficient to satisfy demand. 
Forge iron is being turned out to a disproportionate 
extent, owing to the inferiority of much of the coke which 
is now being delivered to the furnaces. There is, accord- 
ingly, a superfluity of forge iron. Producers have been 
disquieted by this difficulty, but there is no way of escape 
from it at the moment. On "Change in Birmingham 
to-day—Thursday—anxiety to relieve excessive stops 
led to business in Midland forge irons being done at 
substantially below the maxima. It was reported that 
in one case about 4s. below the full rate was accepted for 
a big parcel of Northamptonshire forge. The general 
level of the market was about 2s. per ton below high-water 
mark, Derbyshire forge iron shared in the weakness. 





Sellers claimed to have negotiated some business at the 
maximum, but in other cases appreciably easier terms 
ruled. Midland irons were officially quoted at :— 
Northamptonshire No. 4 forge, 87s. 6d.; No. 4 foundry, 
89s.; No. 3 foundry, 90s.; No. 2 foundry, 92s.; No. 1 
foundry, 94s., and basic iron 97s. 6d.; Derbyshire No. 4 
forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry. 
94s. 6d., and No. 1 foundry 96s. Although forge iron is 
weak, a keen demand for Midland foundry sorts, to which 
additional impetus has been given by large orders from 
France, enables smelters to get full rates for these numbers. 
Smelters are not anxious for too much forward business 
in view of the difficulty of getting materials and the 
current labour uncertainties. Staffordshire smelters are 
less susceptible to the influences which have weakened 
Midland forge iron, and are in a proportionately better 
position. The recent dispute with the Ministry has been 
undoubtedly bad for Midland makers, since it allowed their 
maximum to be called in question by general trade buyers, 
and the market has not yet entirely recovered from this 
blow. Staffordshire prices are quoted :—Common forge, 
90s.; part-mine forge, 95s.; foundry, 97s. 6d.; all-mine 
forge, 115s.; foundry, 120s.; warm-air forge, 145s.; foundry, 
155s.; special quality (Lord Dudley’s cylinder), 167s. 6d.; 
cold-blast, 182s. 6d.; North Staffordshire No. 4 forge, 
95s.; foundry numbers, 97s. 6d.; basic, 97s. 6d. 


Finished Iron Values. 


The finished branches of the trade are firm, 
without any change of values. Some Northern houses 
are quoting higher rates for bars and hoops. Lancashire 
bars command £15 to £15 10s. for export, and nut and 
bolt iron is £14 12s. 6d. Hoops are quoted at £18 5s. to 
£18 15s. These prices are in excess of those ruling in 
the South Staffordshire trade, where no improvement is 
discernible. Bar makers are receiving offers of valuable 
businéss for India, Egypt, and other Eastern territories, 
but they are all heavily booked, and, having regard to 
their obligations, present and prospective, to the Govern- 
ment, they are uneble to commit themselves much further. 
Small sizes are still being pressed for in excess of productive 
capacity. Business is done at £16 5s. to £16 10s. Some 
consumers are willing to leave the price in the hands 
of the seller, if only they can get assurance of delivery. 
Sheet iron is wanted for the home trade, but the mills 
have almost ceased to produce except for Government 
purposes. The prices mentioned in to-day’s market 
were those previously ruling, viz., £28 10s. to £29 for 
24 gauge corrugated sheets, and £18 10s. to £19 10s. for 
black sheets. On all hands there were complaints of 
delayed deliveries. 


The Steel Trade. 


The output of steel is absorbed almost entirely 
for war purposes. The run on American resources has 
put an end to any hope of supplying present deficiencies 
from that quarter. Odd lots are offered, but big scale 
business is subject to special negotiation. Moreover, the 
steady development of this American boom has driven 
prices up to such a figure that consumers will not pay 
them unless it is as a temporary expedient to meet an 
emergency. No quotations for American sheet bars 
were obtainable to-day—Thursday—in Birmingham. A 
good deal of heavy material is on offer in rounds, squares, 
and. flats, but it is too big for the most part to be of much 
service in this district. The sizes in question range from 
din. to Tin. 


The Tube Trade. 


The general result of Government pressure and 
of the restrictions imposed is that at many works produc- 
tion outside Government requirements has become prac- 
tically impossible in this district. A typical case is that 
of the wrought iron tube trade, in which many mills are. 
running wholly for the Government. Enormous quanti- 
ties of business are on offer from foreign buyers, which 
cannot be looked at under present circumstances. 








LANCASHIRE. 
(From our own Correspondenis.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the iron and steel 
markets shows no appreciable change, but there are one 
or two points which, perhaps, indicate difficulties during 
the winter. For a long time past the authorities have 
been urged to make some attempt to bring down shipping 
costs, and two or three months ago, if freights could have 
been reduced, a large supply of American steel might have 
been secured for delivery between now and next March ; 
but since then the domestic prices have risen so much that 
even were freights reduced to a normal level, which is more 
than any Government action can do, consumers would 
still have to pay enormous prices for billets from America. 
The f.o.b. price of American billets is now about 68 dols., to 
which freight, insurance, and delivery charges have to be 
added. Probably some steel will have to be imported 
even at this extravagant cost, but the supply cannot be 
large. Even supposing the war demand for American 
steel should cease in that country, it is not at all certain 
that the domestic price would fall much, if at all, for an 
enormous amount of local work must have been postponed 
in the United States during the last eighteen months ; 
and although private work here may be checked, after the 
war, by financial conditions, there will be no such check 
in America, where wealth will abound to an unprecedented 
extent. The outlook in this direction seems, therefore, to 
suggest that we ought, in this country, to do everything 
in our power to increase the home supply of steel-making 
material. x 


Foundry Iron. 


The withdrawal of the prohibition of shipments 
of Cleveland iron to Scotland suggests that the supply of 
this iron is less restricted, or that the export demands for 
our Allies are less than they were. I understand that 
although the price for export abroad is 97s. 6d. f.o.b., that 
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for export to Scotland is to be 87s. 6d., and if this be so 
there is no doubt that Scottish consumers will take all 
that they can get. The question is whether Lancashire 
consumers will be allowed to have any. Recently there 
have been indications that Lancashire merchants would 
be more welcome as buyers of Cleveland iron ; and the 
simple way to bring them into the market is to withdraw 
the obnoxious Cleveland certificate. Will this be done ? 
The feeling of merchants here is that they have done 
enough to point out not only the unfairness but the un- 
wisdom of the certificate, and that their policy is now to 
be * ive resistance,” and to abstain from the market 
until the Cleveland ironmasters come to realise that, in 
their own interests, it would be better to abandon the 
certificate. The foundry iron market here is rather dull 
this week, although a certain amount of business continues 
to go through. The dulness is perhaps the result of 
indifference on the part of both buyers and sellers, who 
think that there is practically no probability of any further 
change in the prices this side of Christmas, and there is, 
consequentiy, no object to be attained either by securing 
iron or by securing orders for iron. Recent returns of 
the profits made by the pig iron companies are such as to 
preclude the possibility of the Government allowing any 
further rise in price, and a reduction is scarcely likely 
during the war. Derbyshire No. 3 iron is generally sold 
at 97s. 6d. delivered here, and the supply is quite sufficient 
for present needs, although little of any other make comes 
into this market. Some lots of Staffordshire were sold at 
about the same price, and still smaller lots of Lincolnshire 
at from 98s. 3d. to 99s. 6d., according as they came direct 
from the maker or through a merchant. The former cases 
were, however, rare, for the makers offer very little foundry 
iron. In Scotch iron there is no change, and only a 
small business at 126s. 6d. to 128s., according to brand ; but 
Scotch sellers say that they could sell more if they had it. 
There is an accumulation of orders for looms which cannot 
be dealt with yet, but when makers can begin on this work 
there should be a larger market for Scotch pig iron. The 
difficulty of getting deliveries of the small quantity of 
foundry hematite needed here is not lessened. 


Billets. 


I could not find any one bold enough to quote 
a definite price for American ‘billets onthe Exchange this 
week, and opinions vary a good deal as to the f.o.b. price 
which would now have to be paid as well as regarding the 
freight ; but importers were fairly confident that a good 
deal more than £15 per ton would have to be given to bring 
about fresh business. The question is whether consumers 
ean be brought up to the price necessary. The pressure 
for billets will, of course, increase during the next three or 
four months, provided there is no collapse of the war, but 
the prices are becoming too extravagant. 


Scrap. 

The position in steel scrap is practically un- 
changed, although dealers report the beginnings of an 
inquiry. So far, however, consumers do not offer more 
money, and indeed in South Wales they are trying to buy 
for less than the maximum, or at most at £5 10s., without 
the added 2} per cent. which has been legalised. Sheffield 
buyers offer only £5 delivered and affirm that they can 
get as much as they want at that price. Dealers here 
could perhaps sell some at £5 on trucks, but they will not 
come below that figure. There is consequently very little 
actual trade being done in this district. Heavy wrought 
scrap is now in much the same condition ; there being a 
big gap between the ideas of buyers and sellers. The 
Lancashire forges are now offering only £5 10s. for scrap 
locally bought, whereas dealers want from £6 to £6 10s., 
according to quality. There are still a good many old 
contracts running, and dealers think that when they are 
through with these the forges will be compelled to buy 
more than can be got from local producers and the price 
will rise to the level paid in Scotland. Cast scrap is 
certainly very dull now, and can be bought at much less 
than its value as compared with pig iron. One hears of 
purchases at 91s. for good ordinary cast metal, and up to 
94s. 6d. for textile scrap ; but the dealers are reluctant to 
accept such prices. 


Finished Material. 


There is no change in the situation in finished 
iron and steel. Business can be done only on permit, and 
all prices remain high. 


Metals. 


The copper market is again higher for refined 
aud manufactured metal, although for Standard there is 
not much change. Strong copper sheets are quoted at 
£154, Best select ingots at £131, and tough ingots at £130. 
English pig lead is rather easier at £33 10s.; spelter, in 
small lots, £65, and tin £175. 


Barrow-in-FurNEss, Thursday. 
Hematites. 


The condition of the hematite pig iron trade is 
one of very great briskness. On every hand there is 
marked activity, and makers are doing their utmost to 
meet the still growing demands of users of iron. With 
thirty furnaces in blast the amount of iron produced is 
heavy, but more and more is required. At Barrow there 
are six furnaces blowing, at Carnforth and Ulverston two 
furnaces each, Millom four, and the Cumberland Combine 
has four in operation at Derwent, three at Moss Bay, 
two at Oldside, and one at Lowther. Besides these there 
are two blowing at the Solway Works, two at Cleator Moor, 
and two at Distington. The whole of the iron is going 
into prompt use, local requirements accounting for a big 
proportion of it. Prices are at the maximum, with parcels 
of mixed numbers of Bessemer iron at 127s. 6d., and special 
brands are at 140s. per ton f.o.t. Nothing is being done 
in warrant iron, which is at 115s. per ton net cash. 


Iron Ore. 


_ , Throughout the district there is a busy state of 
affairs in the hematite iron ore trade. More ore is being 
raised to meet the heavier demand. Local smelters are 


being prepared for work the demand will be still larger. 
Spanish and Algerian ores are in. steady demand, and 
supplies are regular. 


Steel. 


There are no new features to note in the steel 
trade. The whole of the mills at Workington are busily 
employed, and there is much the same state of things at 
Barrow, except that there the plate mills are still idle. 
The demand for munitions of war is heavy all round. 
Billets are at £12 per ton, but nothing is being done in the 
usual commercial sections,and heavyrails are at £10 17s. 6d. 
to £11 10s.; light sections at £12 to £12 10s., and heavy 
tram rails £12 5s. per ton. Ship plates are at £11 10s., 
and boiler plates £12 10s. per ton. 


Fuel. 


The demand for coal is brisk all through the 
district. Supplies are largely drawn from Lancashire and 
Yorkshire pits, and good steam sorts are at 24s. 6d. per 
ton delivered. House coal is at 25s. to 36s. 8d. per ton 
delivered. For coke the demand is increasing, and East 
Coast qualities are 33s. to 35s. 6d. per ton delivered. 
Lancashire coke is at 32s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
New Shipbuilding Orders. 


Now that many of the shipyards on the North- 
East Coast are in a position to undertake mercantile work 
more freely numerous inquiries for new tonnage are coming 
forward, and already several large orders have been placed. 
Prices, of course, are still abnormally high, and few builders 
are in a position to offer anything like early delivery, most 
of them having about two years’ work already in hand. 
These considerations, however, do not deter shipping 
companies from contracting for new steamers. Among 
the most important orders given out lately may be men- 
tioned the following :—The Eagle Oil Transport Company, 
another big oil tank steamer, ordered from Armstrong, 
Whitworth and Co., Limited, making the third now placed 
with that firm, and all about 16,250 tons deadweight ; the 
Shaw, Savill Albion Company, Limited, a large refrigeratc r 
steamer, 477ft. long, with Armstrong, Whitworth and Co., 
Limited—a duplicate of a vessel already in hand, and 
another vessel of a similar size and type placed with the 
Palmer Shipbuilding and Iron Company, Limited ; Fur- 
ness, Withy and Co., two large cargo steamers with Sir 
James Laing and Sons, Sunderland ; B. J. Sutherland and 
Co., Newcastle, six cargo steamers of large size with Wm. 
Doxford and Sons, Sunderland, and Cairns, Noble and Co., 
Newcastle, two large ocean traders, with the Sunderland 
Shipbuilding Company. In addition, orders for several 
large steam colliers have been placed with North Country 
yards. The majority of the marine engineering establish- 
ments are still absorbed in munition work, and are far 
behind with their engine contracts. It is interesting to 
note that an order placed with a North Country firm for 
four ships does not include the engines, which will have 
to be built elsewhere, though the builders are also engi- 
neers on @ large scale. 


Cleveland Iron Trade. 


The removal of the embargo upon sales of iron 
to Scotland for October delivery has led to a big expansion 
of business in the Cleveland iron trade Transactions 
which had been held in abeyance owing to the restrictions 
imposed by the Control Committee have been completed, 
and many other substantial sales have since been arranged 
between the makers and Scottish consumers on the basis, 
of course, of the home maximum of 87s. 6d. Owing 
probably to the irregular working of the furnaces there 
is rather a glut of forge iron. Finding their stocks of this 
quality increasing at a somewhat rapid rate, makers are 
inclined to press sales, but the home demand is very 
limited. Except the few upon war work British foundries 
generally are very slack at present, owing to the shortage 
of labour, and the absence of commercial work, and con- 
sequently there is little inquiry for forge iron. No doubt 
some of the neutral countries would be very ready to 
absorb iron of any quality which might become available 
for shipment, so insistent is the demand from abroad, and 
it may be that the existence of this surplus of forge iron 
will enable the Control Committee to grant a few licences 
for foreign shipment under the customary guarantees. 
The home sales of No. 3 Cleveland, No. 4 foundry, and No. 
4 forge are all regulated by the official maximum of 87s. 6d., 
with 91s. 6d. for No. 1, but for shipment abroad 97s. 6d. 
is still the general quotation for No. 3, 96s. 6d. for No. 4 
foundry, 95s. 64. for No. 4 forge, and 102s. 6d. for No. 1. 
It is stated, however, that French consumers are largely 
buyers direct from makers at about 95s. The stock of 
Cleveland pig iron in the public store continues to be 
lowly but steadily reduced. The quantity held now 
stands at 14,480 tons, composed of 14,444 tons of No. 3 
quality, and 36 tons of other descriptions of iron deliver- 
able as standard. So far this month the stock has been 
reduced by 1205 tons of No. 3, and 350 tons of standard 
iron, a total of 1555 tons. 


Hematite Pig Iron. 


The stringency with regard to supplies of hematite 
pig iron is as acute as ever. Except under running con- 
tracts with the makers, iron is almost unobtainable, and 
any odd lots which do find their way on to the home 
market are eagerly snapped up. French consumers have 
recently been able to buy a little hematite from the makers 
at the home maximum of 122s. 6d. per ton, whilst Italy 
is obtaining supplies direct from the United States. The 
nominal export price of mixed numbers of East Coast 
hematite is still 140s., but more would probably be paid 
if the iron were available for shipment. 


Iron-making Materials. 

Substantial shipments of foreign ore are coming 
to hand on current contracts, but no new orders are being 
placed just at present, and the trade is lifeless. The very 
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sparing manner in which licences for the shipment of coke 
are being issued tends to increase the quantities availabl« 
for the home market, and ironmasters have at their dis. 
posal ample supplies for the furnaces now in blast. This 
easier position, however, is not reflected in the price, whic) 
for good furnace brands delivered at the works stand. 
unchanged at 30s. 6d. 


Manufactured Iron and Steel. 


In every branch of the manufactured iron and 
steel trades there is a full maintenance of strength, and 
mills everywhere are humming with activity. The 
demands of the Allied Governments continue insatiable, 
and while the pressure for delivery of the necessar, 
supplies remains at its present high level it is interesting 
to note that every available resource is being taken advan 
tage of in order to maintain the requisite output. Wit), 
the exception of the orders being executed for and 
dispatched to the Allies practically no export busines 
is being put through, the strictness of the Government 
regulations being very severely felt in this direction. Th: 
position of the home trader, whose stocks are now sadl\ 
depleted, is one of extreme difficulty, for it. is almost! 
impossible for him to get his orders executed or even con 
sidered. There is no change to record in the finished iro, 
trade, every establishment being so fully occupied wit), 
Government contracts that it is quite out of the question 
for makers even to consider the claims of their ordiner) 
mercantile business. The following are home maximum: 
prices :—Steel ship plates, £11 10s. ; steel boiler plates, 
£12 10s. ; steel ship angles, £11 2s. 6d. ; steel joists, 
£11 2s. 6d. ; heavy steel rails, £10 17s. 6d. ; common iro: 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. EKxport quotations are as follows :—Common: 
iron bars, £14 17s. 6d. ; best bars, £15 7s. 6d. ; double best 
bars, £15 15s. ; treble best bars, £16 2s. 6d. ; packing iron, 
£11; pecking iron tapered, £11 15s. ; iron ship angles. 
£13 15s. ; iron ship rivets, £17 to £18 10s. ; steel bars, 
basic, £16 10s. to £17 10s. ; steel bars, Siemens, £16 10s 
to £17 10s. ; steel hoops, £16; steel joists, £11 2s. 6d. 
steel strip, £17 ; heavy sections of steel rails, £12, all les 
24 per cent., except ship plates, angles, and joists, pac hing 
iron and iron bars, 


The Coal Trade. 


Steadier conditions have characterised the 
Northern coal trade during the past few days. The tone 
of the market has recovered slightly compared with « 
week ago, when a sharp falling off in tonnage upset collier) 
arrangements completely and landed many of them into 
difficulties, at the same time compelling collieries to 
reduce their prices substantially for spot sales, to enable 
them to secure relief. In spite of the difficulty in charter 
ing tonnage, and the excessive freights ruling, a fair 
quantity of tonnage was arranged for this week’s loading, 
and as vessels came along rather more freely over last 
week end, colliery owners started the week with a more 
satisfactory supply of steamers. This has resulted in the 
elimination of many weak spots. A better tone is now 
common to all departments of the trade, and the outlook 
is certainly more encouraging than for some weeks past. 
The end of the summer season, and the expected limitation 
scheme which is apparently close at hand, and which is 
expected to accelerate the demand from Italy, are factors 
not to be overlooked. Moreover, there are fewer open 
turns at the collieries. With more extensive Admiralty 
and munition requirements which are understood to be 
operative just now, there is fairly good ground for the 
hopeful view the colliery agents take of the outlook for 
October. The position of Northumberland best steams 
has improved considerably on the week, and collieries 
firmly indicate 40s. as a minimum, and second-hand holders 
about 37s. Secondary steams are also improving, and are 
quoted at from 30s. to 35s., according to quality. Small 
steams are a little steadier, while unscreened steams for 
bunkers are now at about 22s. 6d. The Durham section 
is also generally better. The colliery turns are all full 
over this week, while the forward inquiries are appreciably 
better in volume. Values generally are firmer. The 
coal shipping trade at Tyne Dock continues fairly brisk. 
The actual amount loaded in the dock last week was 
114,900 tons, an increase of 16,316 tons as compared with 
the same week of 1915, when 98,584 tons were handled. 
A slight falling off in the quantity of coke dealt with has 
to be recorded. Of this commodity 5682 tons were put 
on board ship, as against 6340 tons in the previous corre- 
sponding period. Quotations are as follows :—Northum 
berlands : Best Blyth steams, 37s. 6d. to 40s. ; second 
Blyth steams, 30s. to 35s.; Tyne prime steams, 35s. 
to 40s.; Tyne prime seconds, 30s.; Northumberland 
prime steams, 37s. 6d.; unscreened bunkers, 208 to 
22s. 6d. ; households, for home market, 21s. ; for export, 
45s. ; Blyth best smalls, 22s. to 24s. ; Tyne prime smalls, 
24s. to 26s. ; ordinary smalls, 20s. to 22s. 6d. Durhams : 
Best gas coal, 30s. to 33s. ; second gas coal, 25s. to 26s. ; 
special Wear gas, 34s. to 35s.; smithy, 25s.; coking 
unscreened, 22s. 6d. to 25s. ; coking smalls, 20s. to 22s. 6d.; 
best bunkers, 25s. ; ordinary unscreened bunkers, 20s. to 

3s. ; foundry coke, 40s. 6d. to 45s. ; furnace coke, 37s. 6d. 
to 40s. ; gas coke, 33s. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Restriction of Output. 


THE question of munitions output is often dis- 
cussed in a way that would lead one to —— that the 
idea of restriction was dead and buried. was speaking 
with a director this week regarding prospects for Sheffield 
trade after the war. He knows the situation in and out 
and through and through. His opinion was that every- 
thing depended upon the attitude of the men. The best 
men amongst trades union leaders, he believes, are quite 
to be depended upon to advise the workers wisely, but 
there is the other element to take into consideration 
which poisons the minds of many of the workers, with the 
result that output is seriously restricted. “‘ You must 
remember,” he added, “that after the war output is 
going to be the great question. The German workmen 





earned, before the war, less than our men, worked longer 
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hours, and turned more out per man.” There is, of course, 
no suggestion of lower wages in this country to meet the 
difficulty, but the output will have to be quickened. 
The war has speeded things up, but few realise how much 
latent energy there still remains if certain men would only 
utilise it. They could do it without injuring their health 
in the slightest or shortening their lives by an hour. The 
ilireetor with whom I was speaking is of opinion that trades 
unionists everywhere will have to recognise the truth that 
i man must be free to turn out as much as he reasonably 
can ip a given time, and that his earnings must be accord- 
ing to his merits. The policy of measuring the average 
work of a man by the ability of the slowest is one that 
has been holding us back industrially, and therefore com- 
mercially. In future a man must be at liberty to put in 
his best work, and employers must place no restriction 
upon the earning possibilities of such a man. That will 
he the sort of profit-sharing that will not only appeal to 
the men themselves, but will bring out the best men and 
multiply the output. The other day I had an opportunity 
of chatting with a munition worker, who had seen things 
that amazed him. A short time ago he was a tradesman ; 
now he knows far more about shells than do many men 
who have worked amongst them all their days. ‘* It 
is not,’ he said, ‘so much what the trade unions tell the 
men to do as what some of the trades unionists agree 
amongst themselves to do. For instance, there was a 
certain part of a shell which these men declared they could 
only make at the rate of 15 a night shift. Well, you 
could go to sleep half the night and do 15 easily. A proof 
of what I say is that just recently a youth—he was not 
much more—made 65 during a night shift, and felt none 
the worse for it. Take another operation in shell making. 
The trades unionists said they could only do a dozen a day, 
but @ youth the other day did 30 without any particular 
exertion, whilst 20 anybody could do in the time.” It 
is not in that spirit that wage possibilities will be increased 
after the war. If the workers do not co-operate with the 
employers about the enterprise of the latter in entering new 
markets abroad, whether they be Russian or any other, 
will be futile. The interest of the employer is the interest 
of the worker, and where that is not so trades union 
leaders may quite be trusted to present the case of the 
men. 


Weeding Out. 


A good deal of attention is being paid just now 
in the Sheffield district to the question of weeding out the 
young unmarried men from the munition works, and 
putting in their place men returned invalided from the 
front, or middle-aged married men. But much wisdom 
is needed at the moment to prevent a repetition of fhe 
error committed at the beginning of the war. What I 
mean will be quite understood. Men who ought never to 
have been spared from the works were rushed to the 
colours, with the result that the armies of the Allies were 
hindered. Now the Allies have got nicely on the top of 
the munitions supply problem, so much so that, I hear, 
there is a possibility—a probability, in fact—of one large 
firm here, if not more, dispensing with Sunday labour so 
far as many of its workers are concerned. But if trained 
young men are removed from the works in anything 
but a very careful manner, shall we not run the risk 
of imperilling the munitions supply? As has_ been 
pointed out to me, a trained young munition Worker 
should not be removed until an older man has been 
properly taught how to take his place, and even then it is 
questionable if a substitute will be able to do anything 
like the amount of work required. Regarded from 
another point of view, however, this weeding out process 
is likely to have a considerable effect in lessening the 
number of cases brought before the tribunal. I have heard 
of instances in which young fellows, who nowadays have 
more Treasury notes than sense, and have been detected 
card-playing during working hours, or polluting the 
atmosphere of a shell shop with lurid language, have 
been marked, with the result that, when the military 
authorities have come round seeking men to debadge, 
these offenders have been offered in exchange for wounded 
soldiers or elderly men. This is rather a good idea, and 
one that has been recommended on more than one previous 
occasion. A little persistence in a policy of that kind and 
the real slacker would be gradually eliminated. It seems 
a pity that a similarly drastic action cannot be taken in 
the case of men who stand on their supposed trades union 
dignity, and will only turn out one-third instead of a full 
day’s work. As regards the young worker who is in- 
dustriously doing his best and doing it well, it obviously 
must be of importance to maintain him in that position, 
rather than to swop horses at a moment like the present 
one. However, the Ministry of Munitions seems alert to 
the danger, and will no doubt discover a means of con- 
tinuing its work in harmony with that of the military, 
which is, of course, very trying and anxious. We must 
have men in the Army and we must have them in the 
munition works. They are badly wanted in the latter 
now. I am told by several large firms that they could 
find jobs for a large number of men yet, both skilled and 
unskilled. 


State Control of Coal. 


One of the most eagerly discussed subjects here 
this week has been that of the proposal of the Government 
to take over the control of the collieries. Sheffield is at 
the very door of the great South Yorkshire coalfields, and 
in close proximity to those of Derbyshire, whilst there 
are large colliery-owning interests in the city itself. It 
was only on Saturday that the Derbyshire Miners’ Asso- 
ciation Council met at Chesterfield, and although the 
officials were even then aware of the Government’s 
intentions, nothing was allowed to leak out, so that the 
subsequent announcement came as a surprise to owners. 
Yet, in a way, there was nothing surprising in it, because 
it is the very thing that has been talked about for a long 
time, and, as one colliery proprietor here says, ‘‘ the only 
surprise is that some such effort was not made earlier.” 
To control the steel and ironworks and not to control the 
collieries, which provide the most essential raw material, 
certainly seemed an anomaly. The Government proposals 


would not apparently affect wages, and coalowners would 
be allowed to take their present profits, but the State 
would control the distribution of coal 
consumption and for export. 


both for home 


The latter it has been 





doing for a long time past by means of permits for ship- 
ments to neutrals. After all, it is the most natural 
step imaginable, and it is in this way that the matter is 
generally regarded in this district. The president of the 
Yorkshire Miners’ Association was not in a position, in 
the earlier part of the week, to discuss the proposals, as 
the Miners’ Federation had been pledged to secrecy, and 
for the same reason the Derbyshire Miners’ Association 
officials are reticent, whilst amongst colliery proprietors 
themselves nothing seemed to be known officially, no 
intimation. having been received from the Government. 
The feeling appeared to be, however, that having regard 
to the large increase in the cost of production, the increase 
in wages especially, as well as that of timber and of all 
colliery materials, the price under the Limitation Act 
does not allow collieries to make a reasonable profit, 
though a good many people might have a difficulty in 
accepting that theory. Col. Hewitt, chairman of the 
Barnsley and District Coalowners’ Association, expressed 
the opinion that the “ cost to the consumer will never be 
regulated by the price at the pit, as so many hands may 
deal with the coal after it has left the colliery. It therefore 
follows that the control of the collieries by the Govern- 
ment would have no effect on the prices to the consumer. 
It would only introduce bureaucracy, with its attendant 
incompetency, injustices, and ineptitude. The present 
coal committees are only interfering departments, without 
any useful results. They will not benefit the consumers 
of coal in the slightest degree. The coalowners, of course, 
are limited in their prices, but, were it not so, the sole 
idea would be to act in the true spirit of patriotism and 
utilise their resources for the good of the nation.”’ That 
sentiment is quite good, but whilst human nature is so 
complex, and the exigencies of the war are so exacting, it 
does not do for any Government to leave things to chance 
or even to patriotism. Patriotism unfortunately. has its 
limits. The Government wants coal for the Navy, for the 
munition works, for our Allies, and the safest course to 
adopt is one that will assure to those three all-important 
interests that every ounce of fuel required will not only 
be available, but available when it is wanted, and at a 
price compatible with reason. The Government can 
govern if it will. 


Round the Works. 


So far as I can learn, no relief has yet been 
obtained in the matter of the new regulations for con- 
trolling the sale of all steels, with the exception of crucible 
makes. As explained in a previous letter, permits have 
to be obtained from the Ministry of Munitions, whether 
for large or small quantities. All interests are affected 
makers, consumers, rollers, and merchants—and unless 
some modification is made soon, the restriction threatens 
to have a very serious effect on business. Surely the 
regulations cannot have been framed with that object 
in view? And if they were not, why not amend them at 
once ? Electric steel melting furnaces are coming more 
and more into favour, and quite a large number of orders 
have been placed recently for these furnaces, of which 
there are now very many in operation in this district, 
several being adapted for high-speed steel making. New 
oversea business includes steel for Rio, Delagoa Bay, 
Fremantle, Yokohama, and Monte Video; saws for 
Mollendo, Trinidad, and Calcutta; electro-plate for 
Adelaide, Melbourne, and the Argentine; cutlery for 
Halifax (N.S.); tools for Rio, Sydney, Adelaide, Buenos 
Aires, Rangoon, and Winnipeg; sheep shears for New 
York; files for Monte Video; magnets for Florence ; 
springs for Lisbon; and pruning hooks for Calcutta. 
Amongst new home contracts is one for points and 
crossings for a Lancashire tramway undertaking. 





Iron, Steel, and Coal, 


So far as hematite pig iron is concerned, it is the 
same story of a demand far in excess of supplies. The 
pressure continues to be felt most with regard to special low 
phosphorus iron, and it seems doubtful if any real relief 
will be experienced until more definite arrangements have 
been made for permanently augmenting the labour 
supply in the East and West Coast mines and at the 
furnaces. With that problem settled, there is little doubt 
the output could be very appreciably increased, to the 
great relief of users in this district. As to common irons, 
makers of Lincolnshire are still reluctant sellers, and now 
that the question of maximum prices has been quite 
settled, producers of Derbyshire are demanding top rates. 
Billets are as scarce as ever. The steam coal market, 
on the whole, shows a rather steadier tone. Exports to 
neutrals, however, are no less restricted than a week ago, 
and boats are very scarce, even where permits have been 
obtained. The tonnage going to France and Italy keeps 
at about the same level. Inland consumption increases, 
but supplies are available in sufficient volume to permit 
of stocks being put on the ground in many cases. The 
railway companies, too, are looking to their reserves. 
For export to neutrals prices are steadier, and for inland 
values show little quotable change. Best South Yorkshire 
hards quote 17s. 6d. to 18s.; best Derbyshire hards, 
16s. 9d. to 17s. 3d.; seconds, 16s. 3d. to 16s. 6d.; steam 
cobbles, 16s. 3d. to 16s. 6d.; and nuts, 16s. to 16s. 6d. 
per ton at pit. The market for small fuels is steadier. 
The cotton mills are taking larger deliveries, and while 
there is a fair supply available, forced selling does not 
exist to any extent. 








SCOTLAND. 
(From our own Correspondent.) 


Business Conditions. 


THE strenuous conditions which have been in 
evidence in industrial circles, generally, for some consider- 
able time back appear to become more accentuated day 
by day. The demands for munitions of war on behalf of 
the Allied Governments are larger than ever, while, in view 
of the fact that mercantile stocks have reached a state of 
almost complete exhaustion, demands on ordinary account 
are also very insistent. National work is of the first 
importance, and it is becoming increasingly evident that 
the requirements of the private consumer, either at home 
or abroad, are likely to receive rather less consideration in 





the immediate future. No relief can now be received 
from America, as producers in that country are not having 
their troubles to seek in their endeavour to keep deliveries 
up to date. Export business is further curtailed by the 
restrictions on shipments, and though orders are plentiful, 
deliveries in most cases are out of the question. Con- 
sumers abroad are reducing their requirements to the 
lowest level, but, nevertheless, markets everywhere are 
unusually short of stocks, and practically nothing can be 
done, in the meantime, to relieve the situation. Carrying 
tonnage, too, is very scarce, while freights show little 
inclination to return to more reasonable levels. Values, 
all round, with the possible exception of the coal trade, 
are very firm with the tendency still in an upward 
direction. 


Town Gas for Motor Cars. 


Mr. Richard Liggett, secretary of the Foremen’s 
Association, Corporation Gas Department, Glasgow, has 
made an interesting announcement with regard to the 
utilisation of town gas for driving a motor car engine. 
At a recent meeting of his association, Mr. Liggett described 
experiments which he had made in driving a motor car 
engine with town gas, by removing the ordinary petrol 
jet from the carburetter, inserting an injector, and then 
using the throttle in the ordinary way. The success 
attained was such as to lead him to endeavour to make a 
proper control. This he did by a new controller, which 
was tried on several types of engines, including a 25 horse- 
power Halley and a 16 horse-power Albion. One of the 
engines was driven at considerably over 1000 revolutions 
per minute, and was also reduced to a speed as low as that 
given by petrol by the movement of the usual throttle 
lever on the steering wheel. The car was also driven - 
backwards and forwards in a space of 12ft., with brakes 
applied, the movement of the car being allowed for by 
the use of 12ft. of flexible tube attached to the ordinary 
gas pipe. Mr. Liggett, thereafter, worked out a plan for 
storing gas, and, as a result of further experiments, he 
found that the consumption of gas on a run of 15 minutes 
was 40 cubic feet, working out at 160 cubic feet per hour, 
and costing less than 44d. Ultimately he came to the 
conclusion, that while the fact that a greater power can 
be carried in a very small tank is a strong point in favour 
of petrol, gas should prove a very serious competitor, 
both to petrol and electricity, for short distance runs on 
town work. 


Pig Iron. 

Supplies of Scotch pig iron are very scarce. 
Makers are disposing of practically the whole of their 
output of hematite and ordinary brands to local consumers 
engaged on war work. Conditions regulating the control 
of pig iron are more stringent than ever, and it is now 
almost impossible to secure licences for shipment. Pig 
iron warrant stores now amount to 16,309 tons compared 
with 116,098 tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 
1, 125s. ; Nos. 3, 120s.; Govan, No. 1, 122s. 6d. ; No. 3, 
120s. ; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; No. 3, 
126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; No. 3, 
125s. ; Eglinton, at Ardrossan, or Troon and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no change in the position of the finished 
steel and iron trades in Scotland. Works are employed 
at their full capacity, chiefly on Government account, 
and very little material is being rolled for ordinary mer- 
cantile use. Prices are firm as follows :—Steel ship plates, 
£15; boiler plates, £16; and angles, £14 5s. all per ton, 
for export. Black sheet makers are suffering from a 
shortage of raw materials, and outputs are affected accord- 
ingly. The price continues about £18 10s. per ton, net, 
f.o.b. Glasgow. In all departments of the malleable iron 
trade there is sustained pressure for deliveries. The steel 
departments are overloaded, and in some cases iron is 
being substituted. ‘‘Crown’’ quality iron bars are 
quoted £14 12s. 6d. per ton, less 5 per cent., for home 
delivery, and £14 5s. to £14 10s. per ton net for export. 
In the light casting trade some makers have declared an 
advance of 10 per cent. on all manufactures with the 
exception of baths and portable boilers. 


Coal. 

While conditions in the West of Scotland coal 
trade show signs of a slight improvement, the position is 
unchanged with regard to the Lothians and Fifeshire, and, 
generally speaking, matters cannot be called satisfactory. 
Tonnage continues scarce, and collieries everywhere would 
welcome an increase in immediate business. Stocks of 
ells continue to accumulate, while navigations and steams 
are on the dull side. Splints are fairly firm, anda turn for 
the better is noticeable in smalls. First-class Fifeshire 
steams are moderately well placed, but third-class qualities 
are plentiful and easy. The aggregate shipments from 
Scottish ports during the past week amounted to 227,671 
tons, compared with 180,293 in the preceding week, and 
238,967 tons in the corresponding week of last year. 
Values are practically unchanged and favourable to buyers. 
Ell coal is quoted f.o.b. at Glasgow, 24s. to 25s. ; splint, 
25s. to 35s. ; navigation, 30s. to 32s. ; steam, 20s. to 25s. ; 
treble nuts, 23s.; doubles, 22s.; singles, 21s. ; first-class 
screened navigation coal f.o.b. at Methil or Burntisland, 
40s.; first-class steam, 33s. to 34s. ; best steam coal, f.o.b 
at Leith, 25s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 
Since I wrote a week ago the commercial side 


of the coal trade has been rather perturbed by reports 
of the Government’s intention to take tighter control over 
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the industry. Rumours were current of coalowners’ 
profits being further limited, of prices being subjected 
to more restriction, of general business being altogether 
stopped, of the Government taking over the mines, 
guaranteeing owners a certain percentage, limiting divi- 
dends, &c. Time, however, has given opportunity to 
reflect upon the position and the real prospect of further 
Government intervention, and as a result the fears and 
alarms have very largely subsided. So far as control of 
the coal trade is concerned, the authorities already possess 
it to the fullest extent ; but the question of the utilisation 
of that control is entirely another matter. The Govern- 
ment has for a long time past controlled supplies; the 
authorities have taken all that is required for the use of 
this country and the Allies, and export licences have had 
to be secured. These licences have been granted just as 
the Allies’ needs dictated. In the matter of prices the 
Government has fixed these, not only for the Admiralty’s 
requirements, but under the Limitation of Coal Prices Act 
has fixed them for the home consumer. Limitation prices 
have been fixed for France, and the proposal is under 
consideration to extend the principle to Italy. The only 
coals which are not limited are those which are relatively 
small in quantity, which are shipped to neutral countries. 
It is estimated that out of a total annual production in 
South Wales of 50 million tons, the quantity of “free” 
coals does not amount to more than about five million 
tons. It is reported that the Government proposes to 
fix a limit in respect of these free coals, so far as the coal- 
owners are concerned, leaving the Government to take all 
that is obtained above this maximum for the country’s 
interest. It is necessary that something should be done 
to secure a substantial increase in production. It is 
stated that 15 to 20 million tons a year more is required 
from South Wales to meet the Allies’ needs. The scheme 
to bring about a reduction in absenteeism at the mines 
has proved a non-success, and it is imperative that 
voluntary methods having failed, something of a com- 
pulsory nature should be resorted to in order to achieve 
the desired results, such as the suspension of the Eight 
Hours Act, reduction of the age of boy labour from 
fourteen to thirteen, the employment of female labour 
on the surface, &c. But opposition on the part of the 
miners’ leaders on these matters has to be overcome, and 
the authorities want to see an end to the ever-recurring 
wage question in this district, and to know that the limit 
of the miners’ demands has been reached. The whole 
position is therefore under consideration between Lord 
Milner, who is acting in a supervisory character over the 
several committees that have been set up to deal with the 
coal trade, and the Executive Committee of the Miners’ 
Federation. While, however, the question mainly is one 
of increasing our coal supply, at the same time the autho- 
rities aim at securing more efficiency in their control, and 
making the best. use of the supplies available. One 
very evident fact noticeable since the limitation of coal 
prices came into operation has been that the demand for 
coal has fallen most heavily upon South Wales. It is 
only reasonable that consumers should endeavour to get 
best value for their money, and consequently orders have 
come to this district to such an extent as to cast an unfair 
burden on this coalfield. The Government authorities 
recognise that by regulating and fixing the demands of 
this country and the Allies, and distributing their require- 
ments more equitably among the various coalfields, much 
is to be gained. For one thing, there would be more free 
coal in this district, and Welsh coal could be utilised to 
better advantage than is probably the case to some extent 
now. It is probable that before long exporters will find 
it easier to get coal export licences if they undertake to 
ship coals from the northern coal-producing districts 
instead of supplies from this district. 


Limitation Freight Rates. 


As was expected would be the case, coalowners 
have represented to the Board of Trade that the ship- 
owners have not reduced their rates sufficiently in revising 
the proposed maximum freight rates for Italy, South of 
France, and Algerian ports. Shipowners decided to fix 
the rate for Genoa at 62s. 6d., as against 65s., and Marseilles 
at 60s., as compared with 62s. 6d., but coalowners have 
intimated that the rates should be reduced at least another 
2s. 6d., making it 60s. for Genoa and 57s. 6d. for Marseilles. 
Since the coalowners laid their views before the Board of 
Trade last week nothing further has been heard of the 
matter, although it is understood that it is hoped to bring 
in the limitation scheme in its application to Italy and 
other Mediterranean destinations on October Ist. 


Foreign Coal Exports. 


2 The foreign coal export trade from South Wales 
last week was heavier than for nearly six months past. 
The aggregate amounted to 464,650 tons, as against 
429,113 tons in the corresponding period of 1915, there 
being thus an increase of 35,537 tons. 


Current Business. 


Day-to-day operations have been very circum- 
scribed, the conditions being altogether against new 
business. The bulk of the inquiry has been for France, 
and as prices are limited, there is no interest from the point 
of view of values, and competition is simply in the direction 
of securing coals. This is a very difficult matter, as all 
collieries are heavily booked up. The inquiry for neutral 
destinations is very small in extent, as exporters find it 
very hard to get the coal export licences. It has been 
only in isolated cases that colliery salesmen have been 
able to spare odd lots, and these have easily commanded 
top figures of 44s. to 45s. for leading Monmouthshires, and 
40s. to 43s. for ordinary Eastern Valleys. The tonnage 
situation is very strong, the supply of steamers in dock 
being in excess of what can be dealt with quickly, while 
steamers are freely offered for employment in the North 
French trade, with few exporters able to charter them, as 
they cannot arrange the coals. Tonnage available for 
service to the Mediterranean is much scarcer, with the 
result that freight rates are firmer, and whereas recently 
a large vessel was fixed at 60s. for Genoa, now charterers 
are offering 65s., while the rate for Marseilles has advanced 
2s. 6d. to 57s. 6d. There is very little business for ship- 
ment ahead. Exporters are adopting a very cautious 





policy, and prefer to await some official pronouncement 
concerning the extension of limited freight rates and coal 
prices to Italy. There is, too, the further question of 
extended Government control. Although this matter is 
not one that will affect this district to any material 
amount, still it is of interest, and buyers think it as well 
to await developments. There has been some discussion 
of business outside of limitation prices over 1917, though 
so far very little contracting has been definitely reported. 
The majority of exporters are not disposed to do much yet, 
but still arrangements must be made by bunkering firms 
and depét owners abroad. Colliery owners, although in 
most cases showing no keenness to quote definite prices 
over next year, have given some indication of their ideas, 
and it is generally found that these are round about 
35s. for large and 25s. for smalls. In some instances 
coalowners mention higher figures. As regards current 
supplies of coals, all Admiralty qualities and large steams 
are out of the market, and dry coals are in much the same 
position. In the Monmouthshire section ordinary Eastern 
Valleys are the only coals that can be picked up with any 
degree of freedom, but they are firm at prices from 40s. 
to 43s., according to quality. Bituminous descriptions 
are steady, while smalls are scarce and firm, best bunkers 
commanding 31s., with cargo sorts ranging up to 26s. for 
the best. Patent fuel is quiet, and pitwood is no more 
than steady at 44s. to 45s. 


LATER. 


Interest on the market has mainly been concerned with 
the question of further Government control, but the 
views held, are not very sanguine that much will come 
of the proposals suggested, on account of the opposition 
of miners’ representatives from this district, to the 
condition relating to the keeping of wages stationary. 
They are not prepared to commit themselves to being 
bound on this matter, and therefore it is regarded as most 
unlikely that the full scheme, indefinite in its form and 
extent, will be brought into effect. It is probable that 
there will be action in the direction of bringing the 
operations of the various committees more into line, and 
the most uneasy section of the commercial community is 
that comprising middlemen, who can see that further 
Government control tends increasingly in the direction of 
eliminating them. As regards the coal market, although 
tonnage in dock is quite sufficient to meet requirements 
this week, the outlook is not so bright. There is not so 
much tonnage seeking employment, and freights show a 
tendency to improve. There is a ready demand on the 
part of exporters to France, with the result that free coal 
on the market is not plentiful and values remain firm. At 
the moment prices of large and small are unaltered, but 
patent fuel is not so good at 40s. to 43s. 6d. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 44s. to 45s.; ordinaries, 
42s. to 44s.; best drys, 42s. to 43s.; ordinary drys, 38s. to 
40s.; best bunker smalls, 30s. 6d. to 31s. 6d.; best ordi- 
naries, 29s. to 30s.; cargo smaHs, 24s. to 26s.; inferiors, 
20s. to 24s.; best Monmouthshire Black Vein large, 44s. 
to 45s.; ordinary Western Valleys, 44s. to 45s.; best 
Eastern Valleys, 43s. to 44s.; seconds Eastern Valleys, 
40s. to 43s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 40s. to 42s. 6d.; smalls, 33s. to 34s.; No. 2 
Rhondda large, 35s. to 36s.; through, 29s. to 30s.; smalls, 
24s. to 25s.; patent fuel, 44s. to 46s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; 
furnace, 50s. to 52s. 6d. Pitwood, ex ship, 44s. to 45s. 


Newport. 


The market in Monmouthshires has been firm 
throughout. Business has been restricted to quite small 
parcels, which colliery owners have been able to spare in 
between supplying the heavy demands of tonnage waiting 
in dock. Quotations for all practical purposes are non- 
existent, and are really only nominal. Very few buyers 
are operating ahead. Approximate values :—Steam coal : 
Best Newport Black Vein large, 44s. to 45s.; Western 
Valleys, 44s. to 45s.; Eastern Valleys, 43s. to 44s.; other 
sorts, 40s. to 43s.; best smalls, 28s. to 30s.; seconds, 
26s. to 28s. Bituminous coal: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 44s. 
to 46s. Pitwood, ex ship, 44s. to 45s. 


Newport Metal Market. 


Business during the past week has been rather 
quieter in the iron and steel trades, but there has been no 
diminution in the firm tone. Steel is scarce and works 
are disinclined to take on fresh obligations. Tin-plate 
bars and rails are unchanged, though nominal. Tin-plate 
business is rather restricted, but values are a trifle firmer 
on the week at 37s. 6d. for 20 « 14’s and 75s. 6d. to 76s. 
for 28 x 20's. 


Swansea. 


There has been no variation from the very steady 
conditions recently ruling in the anthracite trade. Prices 
have been well maintained for most grades, with the 
exception of rubbly culm, which has been rather easier. 
Approximate prices :—Anthracite: Best malting large, 
31s. 6d. to 33s. 6d.; second malting large, 30s. to 3l1s.; 
Big Vein large, 29s. to 30s.; Red Vein large, 26s. 6d. to 
28s.; machine-made cobbles, 40s. to 42s.; French nuts, 
40s. to 42s. 6d.; stove nuts, 40s. 6d. to 41s. 9d.; beans, 
29s. 6d. to 30s. 9d.; machine-made large peas, 20s. to 
23s. 6d.; rubbly culm, 14s. 9d. to 15s. 6d.; duff, 5s. 9d. to 
6s. 3d. Steam coal: Best large, 35s. 6d. to 37s.; seconds, 
30s. to 33s.; bunkers, 28s. to 3ls.; smalls, 20s. to 22s. 
Bituminous coal : No. 3 Rhondda large, 37s. 3d. to 39s. 9d.; 
through and through, 31s. 6d. to 33s. 6d.; smalls, 25s. 6d. 
to 27s. 9d.; patent fuel, 40s. to 45s. 


Tin-plates, &c. 


‘hore is practically no change in the local iron 
and steel trades. Tin-plates continue firm, the following 
being the prices from the Swansea Metal Exchange :— 
Tin-plate and other quotations: I.C., 20 x 14 x 112 
sheets, 36s. 6d. to 37s. 6d.; I.C., 28 x 20 x 56 sheets, 
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38s. 6d. to 39s. 6d.; LC., 28 x 20 x T12 sheets, 75s. to 
76s.; I.C. ternes, 28. x 20 x 112 shegts, 57s. 6d. to 60s.; 
galvanised sheets, *, £29 sup rds per ton; block 
tin, £171 10s. per ton cash, ri 2 ‘per ton three months ; 
copper, £115 10s. per ton cash, £113 per ton three months. 
Lead: English, £32 per ton; Spanish, £31 10s. per ton ; 
spelter, £56 per ton. 
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CATALOGUES. 


BaLpwin Locomotive Works, Philadelphia, U.S.A.—Record 
No, 83; “* Mikado” type locomotives, This type of engine has a 
2-8-2 wheel arrangement, a long and deep barrel, a wide fire-box 
placed behind the driving wheels and over the trailing truck. 
The majority of these engines which have been recently built 
are fitted with superheaters. The book contains illustrations 
of twenty-seven ‘‘ Mikado ”’ locomotives, representing a wide 
range in weight and capacity. 

EpGar ALLEN AND Co., Limitd, of Imperial Steel Works, 
Shettield.—-These makers have recently issued the fourth 
edition. of their Catalogue A, ‘Crushing and Grinding 
Machinery.”’ Many of the firm’s crushing and grinding machines 
and their accessories are described, and among them may be 
mentioned jaw crushers with cast iron or cast steel bodies ; 
portable crushing and screening plants ; granulators ; crushing 
rolls; ecubing rolls ; ~coa! crushing rolls; mechanical feeders 
and conveyors of different types; ball mills; tube mills ; 
disintegrating and dressing machines ; air separators ; portable 
sereens ; automatic measurers ; elevators, &c. 


MintnG ENGINEERING Company, Limited, Moorfields, 
Sheftield.—This catalogue deals with conveyors of both the 
shaker and belt types. A considerable portion of the pamphlet 
is devoted to conveyor air engines, of which two patterns are 
made, one for direct attachment to a light pattern of troughing 
for short faces of 30 to 50 yards long, and where the material to 
be dealt with does not exceed 6 to 7 tons per hour, and the 
other being fitted with a special valve gear of the piston type, 
allowing the maximum opening with quick cut-off. The stroke 
of the engine can be regulated to suit the prevailing conditions 
while the engine is running. Illustrations of conveyors from 
photographs of the actual installations are given. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Tue Iron AnD STEEt InstiTuTe.—At the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.—Autumn 
meeting. For programme see page 180, August 25th, 1916. 


SATURDAY, SEPTEMBER 30rz. 

Tue InstiTuTION oF Locomotive Enoinerers.—Caxton Hall, 
Westminster. Mr. V. E. G. Barnes (London and South-Western 
Railway, Eastleigh) will read a paper on “‘ Locomotive Smoke- 
boxes and Fittings.” At 2.30 p.m. 


WEDNESDAY, OCTOBER I18rs. 


Tae NortincnHam Socrety or Enotneers.— At the 
““Welbeck ” Hotel, Milton-street, Nottingham. Reading and 
discussion of short papers on engi ing subjects. Members 
may submit such papers, which should not take more than ten 
minutes to read. At 7.30 p.m. 











Tropical COUNTRIES OF THE EmprIRre.—A series of popular 
lectures on “‘ The Tropical Countries of the Empire,”’ illustrated 
by the Collections of the Imperial Institute, will be delivered by 
Miss Edith A. Browne, F.R.G.S., on Wednesdays in October, 
November, and December, at the Imperial Institute, at 3 o’clock, 
commencing on Wednesday, October 4th, 1916. Admission 
to the series of lectures will be free by ticket, for which applica- 
tion should be made to the Director of the Imperial Institute, 
South Kensington. 


Lioyp’s REGISTER RETURN OF VESSELS Lost, CONDEMNED, 
&c.—The quarterly tabulation of vessels lost, condemned, &c., 
issued by Lloyd’s Register of Shipping, shows that from January 
Ist to March 31st, 316 vessels, with an aggregate tonnage of 
612,519 tons, were so reported. Of these, 131 vessels, having a 
total tonnage of 333,321, flew the United Kingdom flag. We 
thus lost 1.41 per cent. of the vessels owned, and 1.71 per cent. 
of our tonnage. By far the heaviest cause contributing to our 
losses was, of course, the war. To this cause is to be set down 
the loss of 76 vessels, with ‘a total tonnage of 246,188 tons. 
The remaining nations of the world altogether lost through the 
war 61 vessels, aggregating 143,806 tons. France’s war losses 
were next in amount after ours. Thus our Ally lost through the 
war 16 vessels, having a total tonnage of 47,408 tons. Holland 
came next with 8 vessels and 34,355 tons, and another neutral 
country, Norway, was fourth with 12 vessels and 21,159 tons. 
On the basis of tonnage owned, and taking account of losses from 
all causes, Holland was the heaviest sufferer during the quarter, 
losing 2.29 per cent. France came second with 2.12 per cent., 
and Spain third with 1.88 per cent. The United Kingdom’s 
figure of 1.71 per cent. places us fourth, while Norway, with 
1.15 per cent., was fifth. 


A Hovse or ComMEerce.—Birmingham is shortly to add a 
“House of Commerce ”’ to its many trade institutions. By 
the enterprise of the Chamber of Commerce, of which the Right 
Hon. Jesse Collings is the President, the Colonnade Hotel, 
together with the premises adjoining it, is to be acquired and 
organised as a centre where commercial men may congregate 
for the tr tion of busi , where company meetings and 
trade conferences can take place, and a suite of offices be provided 
for accommodation of an adequate staff to minister to the daily 
wants of merchants, manufacturers, and traders. Arrange- 
ments have been made for the early acquisition of the whole of 
the interests in the property, which occupies one of the most 
commanding “‘ island ”’ sites in the centre of the city. Below the 
building is an extensive basement, upon the ground floor are a 
number of commodious rooms, and on the first floor two or three 
large apartments and a number of others suitable for offices 
and conference rooms. The second floor contains a large number 
of rooms suitable for offices of various dimensions. The scheme 
which the Council of the Chamber of Commerce desires to carry 
out is one of considerable magnitude, and the aim is that the 
centre should ultimately embody the following features :— 
Adequate office accommodation, suitable rooms for the use of 
members for business and social purposes, committee and con- 
ference rooms, a large exhibition hall, which could be used also 
for public meetings, a comprehensive commercial reference 
library, and a commodious sample room or museum, with a 
permanent display—kept up to date—of foreign goods competing 
with our own manufactures in the markets of the world. The 
total ultimate. cost of carrying out the scheme, including the 
purchase of the Colonnade property in New-street, is estimated 
at £50,000, and in an appeal which is being issued the Council 
express the belief that the merchants, manufacturers, and 
traders of Birmingham will welcome an opportunity of providing 
by donations a House of Commerce as a memorial to the trades 
and industries, past and present, of the great city to which they 
belong. peel ay as the result of private efforts, about £22,000 
has been raised, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of ne ge org is the date of the advertisement of the 
accey of the complete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


12,821. September 7th, 1915.—O1m Emil 
Dumanois, 1, Rue Tardieu, Paris, 

This patent is for a new method of operating internal com- 
bustion engines to permit of the use of liquid fuels of inferior 
quality. The engine has a main and an auxiliary cylinder A B, 
the latter receiving the extension.C of the main piston D only 
when the latter is reaching the end of its stroke, the clearance 
being such that the gaseous fluid shut in the auxiliary chamber B 
is compressed at a greater rate than that remaining in the main 
cylinder. I is the fuel injection pipe, J the air admission valve, 
and K the exhaust valve; while E is a by-pass between the 
cylinders B and A, The engine can operate on either the two 
or four cycle systems ; the diagram L is for the cylinder A while 
the diagram M is for the cylinder B. For the first period of the 
inward stroke the compression curves are identical in both cases. 
Fuel is injected through the tube or pipe I during the com- 
pression, and this injection will last during the whole period of 
compression, but begins when the piston C is still clear of 
cylinder B. The injected fuel is volatilised as soon as the 
temperature of the air resulting from the compression is sufficient, 
and from this moment the temperatures reached will be less 
than those reached if no fuel were injected, a fraction of the 
compression heat being used for volatilising the gases. The 
gases contained in the cylinders A and B act in identical manner 
until a point is reached which corresponds to the position where 
the auxilinty piston Centers the cylinder B; the chambers are then 
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merely connected by the by-pass E. The compression is con- 
tinued by an increasing curve in the diagram L, while the increase 
in the diagram M is much more accentuated. The temperature 
during the next period rises much more in the cylinder B owing 
to the more active compression. The temperature obtained in 
the eylinder B depends on the pressure attained by the com- 
pression. By giving suitable dimensions to the clearance of 
the small cylinder the temperature may be regulated in such 
a manner that slightly before the end of the stroke it is sufficient 
to permit of ignition, either spontaneously or by a sparking plug. 
Immediately thereupon the pressure increases considerably 
in the cylinder B and the inflammation is communicated 
almost immediately through the by-pass E to the charge 
contained in the cylinder A, the pressure in which increases 
almost immediately and, the injection continuing in the 
small cylinder and the piston moving, the quantity of fuel 
injected is regulated in such a manner as to have a combustion 
at a substantially constant pressure in the cylinder A, the 
pressures in A and B are gradually equilibrated through the 
by-pass E.— August 30th, 1916. 
17,724. December 18th, 1915.—SitEEvVE VALVE 
Gaston Ernest Samain, Rue Lecourbe, Paris. 
This invention is for a sleeve valve engine with a four-stroke 
eyele. Fig. 1 shows the piston at the top of the exhaust stroke, 
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Fig. 2 the piston at the bottom of the suction stroke, Fig. 3 
the piston at the top of the compression stroke, and Fig. 4 the 
piston and parts towards the bottom of the working stroke. 


The cylinder containing the working piston is provided at its 
upper part with an inlet port A for the explosive mixture, and 
another port D for the scavenging of the burnt gases, and for 
filling the cylinder, whilst in the lower end of the cylinder is an 
exhaust port F, Communication with the interior of the 
cylinder is established through ports in the sleeve B. The 
controlling parts are so arranged that the piston at the end of 
its stroke co-operates with the sleeve to uncover the large 
exhaust opening for the escape of the products of combustion. 
As the piston rises the remainder of the burnt gases is expelled 
through the scavenging port, whilst the same port also serves 
for eharging the cylinder after the closing of the ordinary 
admission port, to ensure constant compression under all con- 
ditions. The inventor claims a four-cycle internal combustion 
engine, in which the control is effected by a single sleeve 
reciprocated by a crank shaft running at half engine speed, and 
provided with an inlet port at the upper end and a scavenging 
and extra charge inlet port at the upper end, whilst an exhaust 
port is arranged at the lower end, similar ports being provided 
in the sides of the cylinder to co-operate with the ports in the 
sleeve at predetermined moments, August 30th, 1916. 


101,174. February 29th, 1916 (3045 of 1916).—-PisTons, 
Gustave Emile Chédru, 18 Rue des Alouettes, Levallois- 
Perret (Seine), France. 

This is an improved form of p ston for charging pumps in 
two-stroke explosion engines. The invention comprises a 
piston formed in two sections, one of which forms the piston 
proper, and is provided on its operative face with an annular 
groove, such that a passage is formed between the piston and 
the wall of the cylinder, the other section forming a lift valve, 
and being constituted by a ring engaging the operative face of 
the piston proper, and a spring adapted normally to keep the 
ee forming the lift valve in engagement with the operative 
ace of the piston. The illustration shows the invention 
applied to a two-stroke explosion engine, Patent No. 4350, 1914, 
in which the charging pump is constituted by an annular body A 
enclosing the cylinder B of the engine along a portion of its 
length, a piston C independent of the piston D of the engine, 
a port F establishing communication between the pump chamber 
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and the engine cylinder, and a port F establishing communication 
between the source of fresh gas and the inner chamber of the pump. 
The port F is uncovered by the pump piston when the latter 
has accomplished a portion of its suction stroke. The piston C 
is provided in the upper portion of the operative face with an 
annular recess K. An annular part G is provided, fitting the 
cylinder A in which the piston C is mounted, and of an inside 
diameter slightly smaller than the diameter of the operative 
face of the piston. This part is mounted on the piston with its 
inner flange resting on the operative face of the piston. The 
piston C also has a spring H to keep the part forming the lift 
valve in engagement with the operative face of the piston.— 
August 30th, 1916. 


DYNAMOS AND MOTORS. 


101,175. March Ist, 1916 (3114 of 1916).—VotTacEe REGULATOR 
ror Dynamos, Eugene Schneider, 42, Rue d’Anjou, Paris. 
This invention provides a method of regulating the voltage 
of direct-current dynamos used for particular purposes, such as 
for feeding the motor of a high frequency group in wireless 
telegraphy. A is a direct-current dynamo the voltage of which 
it is desired to regulate by means of a regulator B of any known 
type acting upon the exciting winding F. According to this 
invention the regulator B which acts upon the induction or 
exciting.winding F, is influenced by the differential voltage E—e, 
where E is the voltage to be regulated and e is a constant voltage 
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generated by the motor-dynamo group C-D. The motor C of 
this group takes its current from the mains of the dynamo A. 
In practice, the speed of the motor C, which is suitably con- 
structed for this purpose, that is to say, is only slightly saturated, 
will remain constant notwithstanding the accidental variation 
of the voltage E. The result is that the voltage e of the dynamo 
D will remain constant ; this dynamo being suitably constructed 
for the purpose, that is to say, having a high degree of saturation. 
The apparatus described constitutes a simple means for 
increasing the sensitiveness of the regulator which, instead of 
obeying the variations of the voltage E, obeys the variations 
E—e, whereby the sensitiveness of the regulation is multiplied 


in the proportion of . 3e _—August 30th, 1916. 
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AERONAUTICS. 
14,670. October 18th, 1915.—PRoPELLERS FOR AEROPLANES, 


Edwin Miles Knowles, 20, Humboldt-street, Bradford. 
This invention relates to improvements in the construction 





of wooden propellers, At present these are usually built up of 





lamine of timber, which are held together by glue, and after 
a time the lamine have a tendency to separate one from thie 
other. To prevent this, dovetails or other projections are 
formed on one of the contiguous surfaces of two laminz, while 
the other contiguous surface has dovetail or other rebates or 
recesses corresponding in shape to the projections formed on 
the first contiguous surface, as shown in Figs. land 2. In cases 
where it is desired to mechanically lock the different laminz 
together the different projections or rebates are given a dovetail 
form and the lamine, instead of being placed the one on the 
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others in the course of building up the propeller, are slid the one 
on the other, so that the corresponding dovetails on contiguous 
surfaces of the lamine interlock. In this case the female 
portion of the dovetail, will preferably be of slightly greater 
depth than the male portion, so as to absolutely ensure that the 
surface of the lamin# are not prevented from coming properly 
into contact. These dovetails may be arranged along the 
length of the propeller in any suitable and desired number, with 
their length lying in a direction at right angles to, or at any 
other suitable angle to the length of the propeller, as shown 
in Fig. 3.—August 30th, 1916. 


PUMPING AND BLOWING MACHINERY. 


100,146. January 7th, 1916 (No. 345 of 1916)—Mutti-Stace 
Arr Compressors, William Reavell and another, Ranelagh 
Works, Ipswich. 

The object of the inventors is to provide a compressor with 
three or more stages, which is compact as regards height, 
effectively balanced in operation and. with its valves assembled 
in an accessible position. Figs. 1 and 2 are vertical sections of 
such a compressor, the trunk piston B providing two stages of 
compression, the first being effected above the piston head, and 
the second below the piston head in the annular space formed 
between the larger diameter of the cylinder and the smaller 
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diameter of the piston in a well-known manner, E E are a pair 
of high-pressure cylinders at opposite sides of, and parallel to, 
the main cylinder. These cylinders are provided with piston’ F 
flexibly connected to arms G of a bridle piece or frame, which 
is rigidly attached to the trunk piston B. All the valves are 
situated in the casting L forming the main cylinder cover. 
The cylinders A and E are contained in a cooling water jacket 
in communication with water spaces in the casting L which is 
provided with a cover U.—August 30th, 1916. 


TRAMWAYS AND RAILWAYS. 


15,304. October 29th, 1915.—Etectric ConTROLLERS, Percy 
Stuart Turner, 100, Wilbraham-road, Chorlton-cum-Hardy, 
Manchester. 

The object of this invention is to provide a simple arrangement 
under the control of the motor man, whereby he can prevent 
the return of the controller handle to its “‘ off position from 
causing the application of the brakes as in ‘‘ dead-man’s release,”’ 
but at the same time he will be unable to start the train until 
he has restored the control arrangements to their normal 
operative condition. The invention is specially applicable to 
electric trains in which the controller handle is placed on the 
near side of the train, in which case the driver has to release 
the control handle to receive the platform signal on the “ off ” 
side. The illustration shows the invention applied to a multiple 
unit control system in which contactor switches for varying 
the motor connections are controlled by a contro! circuit, 
which is itself governed by a master controller. The master 
controller is indicated at A, the control wires from the fixed 
contacts being shown united into a cable at B. Through these 
wires energy is supplied to the various coils for governing or 
operating the contactor switches which control the connections 
of the motors. Neither the contro! circuits nor the contactors 
or motors are shown. Current is supplied to the fixed terminals 
C and D of the master controller from a battery FE 
through a positive conductor F, and in the off position 
to which the controller automatically returns when the 
handle is released, a movable contact G connects the fixed 
contact D to a fixed contact H, so that energy will be 
supplied to the coil J which operates or controls the orainary 
brake of the vehicle. The controller handle is not permitted 
to return to its off position in ordinary running, a second position 
for the controller being provided marked O in the drawing, in 
which the current is not supplied to the motor control circuits, 
so that the motors can be disconnected from the main circuit 
when the vehicle is “ coasting’ or prior to an ordinary 
application of the brakes. In this position the movable contact 
G is disconnected from the fixed contacts D, H, so that no 
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application of the brakes will take place. K is a switch 
provided in the conductor F, so that when it is desired to prevent 
the energisation of the coil J and operation of the brakes on the 
return of the controller handle to its off position, the supply 
of the current from the battery E to the fixed: contact D will 
be cut off. It will be seen, however, that when the switch K 
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S open the motors cannot be started even though the master 
controller is moved to one of its starting positions marked 1, 2, 3 
in the drawing, inasmuch as no current can be supplied through 
the fixed contact C to the control circuits B and, therefore, 
the operation of the contactor switches will be prevented. 
August 30th, 1916. 


MISCELLANEOUS. 


12,103. August 23rd, 1915.—Locatistnec Fautts in ELEcTRIC 
CABLE Systems, Frank Edward Frampton, Electricity 
Works, Paignton, and others. 

This invention relates to electric distribution systems, and 
aims at providing an improved cable arrangement adapted to 
facilitate the localisation of faults in cable networks. It 
consists in arranging that each of a number of service circuits 
associated with a distributing cable shall have one pole connected 
directly to the return conductor of the cable, and the other 
pole connected to the supply conductor through a corresponding 
loop in the latter, the loop being severed and temporarily joined 
in such a way that the complete cable can be tested in stages 
with the aid of the various service circuits in succession, each 
service circuit while in use for testing being disconnected from 
that portion of the cable normaily supplying another service 
circuit or a number of circuits to one side of the service circuit 
in question. The arrangement is diagrammatically shown in 
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the drawing in which the loop A at each distributing point or 
service box B is severed at one part C and the ends connected 
to separate terminals D, E, constituting a pair arranged in any 
suitable house, lamp pillar or fuse box F, and normally connected 
together through a readily removable junction piece G which 
is connected by a fuse H to a terminal I that serves as the one 
terminal or pole of the house circuit, the other terminal or pole 8 
of which is connected through a fuse T and terminal K, that 
may be in the same fuse box or, as shown, in a separate fuse 
box M, and a single service lead N to the return conductor O of 
the cable. The electric supply conductor P or R of the cable 
which is furnished with the loops A may be severed at its dis- 
tributing points and the two adjacent ends jointed to the 
ends of the service loop A: or it may be integral with the loop. 
X and Y are the distributing boxes.— August 30th, 1916. 


12,349. August 27th, 1915.—AvuTomatic Drain Traps, John 
Baker and Bakers (Leeds), Limited, Hunslet, Leeds. 

This is an automatic drain trap or discharger for oil separators, 
eondensers, &c., which are continuously under vacuum or 
alternately under vacuum and pressure. The apparatus shown 
in Figs. 1 and 2 comprises a casing A in which is mounted free 
to rotate a shaft Q having two arms R, T, one of which is 
connected to a float W and the other is connected to a discharge 
valve E, the arrangement being such that as the shaft turns 





























under the rise and fall of the float the valve is opened and 
closed. In order that the operation of the valve shall be sudden 
and shall take place only when the level of the liquid in the 
casing is at the highest and lowest points, in conjunction with 
the shaft, a tumbler Y is provided, which suddenly opens or 
closes the valve when the float attains positions corresponding 
to these extremes of level. The casing is furnished at its upper 
part with the liquid-inlet B which is fitted with a non-return 





valve C and the float is mounted upon an upright rod, the upper 
end of which is connected loosely between collars to an arm T R 
upon the shaft Q. The shaft is also provided with a second 
arm R which is connected by means of a rod S with a sleeve E 
covering the liquid-outlet near the bottom of the casing. This 
sleeve is furnished with ports which, as it is partially rotated 
by the shaft under the action of the float, alternately cover 
and uncover ports in the outlet orifice, and also holes which 
alternately place the casing in communication with the 
receptacle from which the liquid drains by means of an equili- 
brium connection.-dugust 30th, 1916, 


11,409 (1915). February 7th, 1916.—-Macnetric CLUTCHEs, 
Malcolm Walker, 3, Camphill-avenue, Langside, Glasgow, 
and others. 

The clutch has an annular magnet or magnetic member A 
provided with a recess E forming a horse-shoe shape in cross 
section and into the recess the energising coil F is inserted. The 
member A is mounted loose on the shaft B to be driven and is 
formed with a cone friction surface at G. An armature C is 
suspended upon and close to the polar face of the magnetic 
member A and mechanically connected thereto so as to rotate 
with it while free to move towards it when attracted by the 
magnet and from it when the attraction is absent. To the face 


of the armature C a number of studs or plungers H are affixed 
which fit loosely into holes or recesses formed in the face of the 
magnetic member A. These studs serve to support the armature 
in position. A friction member D of cone shape is placed between 
the member A and the armature C which, when the armature is 
attracted by the magnet, is forced into contact with the friction 
surface G of the magnetic member A. The position of the 
friction member D is within that of the magnetic field and such 
that the magnetic flux does not pass through it. The power 
is thus transmitted by friction only through the member D 
by generating a magnetic saturation of the field frame and 
armature.— August 30th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On one of the patents given below £26 and on each of the 
remainder £18 have been paid in renewal fees. 


No. 9229/09.—Rotary furnaces. In a rotary furnace for 
treating cement, ores, &c., fuel is projected under high pressure 
through a short nozzle, so that burning, partial-cooling, and 
final-cooling zones are formed within the furnace, a separate 
cooling drum being dispensed with. Landgraf, G., von, Ger- 
many. 

No. 9248/09.—-Filtering liquids. Hollow filtering blocks of 
porcelain, clay, kieselguhr, asbestos, or artificial stone are 
surrounded by a layer of loose material such as sand, gravel, 
ground slag, or clinker, glass, porcelain, or carbon, which, after 
the filtration, is agitated by means of compressed air, steam, or 
other gas, so as to scour the outer surface of the filtering blocks 
and remove the dirt which has collected in their pores. The 
scouring may be assisted by a reverse flow of air, water, or steam 
through the filter elements. Endler, A., Germany. 

No. 9257/09.—Furnaces; mechanical stoking. In stokers 
of the shovel type the throw of the shovel is gradually varied, 
so that the fuel is distributed evenly over the length of the 
grate. Seyboth, F. W., and Freytag, E. E., Germany. 

No. 9277/09.—Glass manufacture ; blowing and moulding 
bottles. Relates to a machine of the type in which the moulds 
are carried upon horizontally rotating arms, and in particular 
to the method of charging the moulds with the molten metal. 
Treuhand-Vereinigung Akt.-Ges., Berlin. 

No. 9466/09.—Ordnance ; mountings. Relates to 
levelling device for a gun and sights, and consists in supporting 
the gun cradle by trunnions on a carrier, which can move in any 
direction on a spherical bearing surface on the gun support, and 
from which depends a gyrostat, consisting of a fly-wheel driven 
by a motor. The sight is attached to the carrier. The gun 
support may be carried on board ship or on an airship, motor 
car, &e. Rheinische Metallwaaren-und Maschinenfabrik, Ger- 
many. Dated May 16th, 1908. 

No. 9478/09.—Small-arms; breech actions, sliding breech- 
block ; sliding breech-block and barrel. A safety sear, especially 
adapted for automatic guns, is formed by a spring-controlled 
lever, which is turned into the safe position, against the pressure 
of its spring, by an external projection, and held there by a 
spring detent, on release of which the lever is returned, by its 
spring, to the unsafe position. Mauser, P., Germany. 

No. 10082/09.—Marine signals. The electric oscillation 
circuit of a Hertzian signal transmitter is controlled by the 
vibrations of a subaqueous sound transmitter, so that Hertzian 
and subaqueous audible signals are dispatched simultaneously, 
and the time interval between their receptions at a distant ship 
gives a measure of the intervening distance. Schiessler, J., 
Vienna. 

No. 10,083/09.—Marine signals. In an apparatus for 
determining the distance travelled by a subaqueous sound 
signal a clockwork device, started by a simultaneously dis- 


a self- 





patched wireless signal, is restored by the arrival of the sound 
waves, and selects indicators showing the minutes and seconds 
taken by the sound in travelling from the distant transmitting 
station. The indicators may be marked to show distancy 
instead of time. Schiessler, J., Vienna. 

No. 10,352/09.—Recovering copper from pickling liquor. In 
the recovery of copper from waste pickling liquors containiny 
nitric acid, the liquor is brought into contact with the iron so 
diluted by the addition of a suitable diluent, such as wast 
liquor from which the copper has already been extracted, thi 
no heating takes place, and there is no generation of nitrous 
gases. Apparatus for the above process consists of a series o/ 
vessels arranged in cascade form, so that the overflow passay: 
of each vessel, extending to about two-thirds of the depth o/ 
the vessel, can discharge into the vessel next below it, Gopfert, 
A., Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 6th. 

THE recent unusually heavy demand for semi-finished stecl, 
billets, bars, and ingots, is now being followed by a heavy demand 
for pig iron, but the grand total of contracts for the past week 
would be largely a matter of guesswork, as all orders are not 
reported, A half-million tons would be a very moderat: 
estimate. There are also pig iron inquiries from Europe fo: 
50,000 tons. The hope for an ultimate break in prices is sv 
strong in some quarters that short-time purchases are ofte: 
made, even at premium prices, eee buyers of shell stee! 
are making earnest efforts to place large orders for deliver, 
before July next. Eighty to ninety dollars per net ton i 
being offered. The industry is glutted with business, and about 
the only thing it has to sell is options. Consumers of stee! 
want their steel according to contract, even though they pil 
it up in warehouses. The announcement of new orders i 
becoming rarer, as mills have no capacity to sell, and furnace 
will soon be in the same condition, Much hope is entertained 
over the incoming capacity of furnaces and mills. No figure 
are available as yet, but it will be very large. Much confidenc 
prevails that this additional capacity will be a live asset after 
the war. The lack of ocean tonnage will in due time be sufli 
ciently overcome to afford a means of sharing in the world 
trade. The present great pressure is for coastwise tonnage. 
Confidence in continued demand is indicated in the elaboration 
of plans for a further very marked expansion in steel production. 
Copper exports for August, exclusive of Southern and Pacific 
ports, were 32,160 tons, The immense copper order from 
European Governments, so mach talked of, has not been placed 
because of disagreement over price. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Chester House, Eecleston-place, S.W. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—-Platoon Commander C. H. C. Bond. 

Next for Duty.—Platoon Commander Hughes Hallett. 

Monday, September 25th.-Technical for Platoon No. % at 
Regency-street. Squad and Platoon Drill, Platoon No. 10 
Signalling Class. Recruits’ Drill, 6.25 to 8.25. 

Tuesday, September 26th.—Range Practice. 

Wednesday, September 27th.—Lecture, Mr. 
R.E.), 6.15, “ Demolitions.’’ Platoon Drill, 
Range Practice. 

Thursday, September 28th.—Instruction Class, 5.45. 
Drill, Platoon No. 6. Range Practice. 

Friday, September 29th.—Technical for Platoon 
Regency-street. Squad and Platoon Drill, No. 9. 
Class. Recruits’ Drill, 6.25 to 8.25. 

Saturday, September 30th.—General Parade, 2.45. Uniform. 
General meeting of Corps, 5.30. The Commandant hopes to see 
a large attendance. 

Sunday, October 1st.—Entrenching at Otford. 
Victoria (South-Eastern and Chatham Railway) Booking-oflice, 
8.45a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Tables A and B 
at Headquarters. 

Note.—Unless otherwise 
place at Headquarters. 


Headquarters : 


W. 


Platoon 


Eyles (late 
No. 2. 


Platoon 


No. 10, 
Signalling 


Parade 


indicated, all drills, &c., will take 


By order, 
MaAcLeop YEARSLEY, 


September 18th, 1916. Adjutant. 








Economica Gas Licuttnc.-—In view of the recommendations 
contained in the report of the special Home-oflice Committee 
on Factory Lighting, which will become law when more immedi- 
ately urgent affairs have been satisfactorily carried through, 
the attention of all factory owners and works managers may be 
called to a series of articles dealing with this important subject, 
which is being brought out by the British Commerical Gas 
Association, of 47, Victoria-street, Westminster, in its monthly 
publication, A Thousand and One Uses for Gas. The current 
issue discusses in detail various points in this report, and gives 
facts and figures, substantiated in the most telling way by really 
excellent photographs of existing installations, to show how 
economically and efficiently the Home-office’s requirements as 
to illumination in factories can be fulfilled by means of incan- 
descent gas. 

Tue “ Evecrricran.”-—Our contemporary with its latest issue 
has completed its two-thousandth number, and to celebrate 
this auspicious event in technical journalism has blossomed out 
into bulky proportions and red ink. Starting in 1861, as the 
editors state, the field of view was limited almost wholly to 
telegraphic matters, and those who were responsible for the 
birth of the Electrician could scarcely have realised what 
tremendous developments would take place in this branch of 
science. The first attempt was not particularly successful 
from a finaneial point of view, for the first series of the Electrician 
came to an end in 1864. The second series was initiated in 
1878, just at a time when the electrical industry was becoming 
vigorous. In the present issue the editors have succeeded in 
demonstrating how far-reaching the electrical industry now is 
by means of a number of articles on different branches of the 
subject by well-known authorities. For instance, Colonel 
Crompton contributes an article on *‘ Early Developments in 
Electrical Engineering,” in which he relates how he first com 
menced the manufacture of Birgin dynamos and are lamps. 
Mr. Charles Bright contributes an article of equal interest, 
entitled “The Story of the Submarine Cable,’ commencing 
appropriately with the laying of the first cable between this 
country and France in 1851. Mr. H. F. Parshall contributes 
an article on “ Electric Traction;’’ Dr. J. A. Fleming gives « 
“ Retrospect of Twenty Years of Radio-telegraphy ;’’ Mr. F. M. 
Perkin writes on “ Electro-chemistry,”’ and “ The Story of the 
Telephone ” is told by Mr. J. E. Kingsbury. The two-thousandth 
number is one that all who are interested in the historical side 
of electrical-matters will do well to obtain. A perusal of these 
interesting retrospects will certainly go a long way to remove the 
idea which is so common amongst British people, that their own 
country has been outpaced in the race of scientific progress. 
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India Office, 
Whitehall, 26th September, 1916. 


ihe Secretary of State 


for INDIA in Council is prepared to receive 
Tey) DERS, from such persons as may be willing to 


“PPL STEEL HOOP. 


The conditions of’contract may be obtained ms ‘ ication to 
tae Director-General of Stores, India Office, W li, 8.W., 
and Tenner to be delivered at that office a Two o'clock 


= on Tuesday, cneey 10th October, 1916, after which time no 
ill be receiv 
ogeeag G. H. COLLIER, 
782 Director-General of Stores. 


anted by a Large E ineering 
ys MAN ses) for pd new branch dealing 
oil milling machinery. ‘ood @: sspears and con- 
nection, and be po Ras to TA E CHARGE of Depart- 
ment. oo ress, 738, Engineer Office, 33, Norfolk-st 
Strand, W.C. 738 a 





Yorkshire Firm, Commencing | ty7,, 

the manufacture of shell in on a large scale, have 

a VACANCY for an ASSISTANT “AGER ts Entire 
Charge of the Fo Plant. Only men ex 

dealing with gas pr lant, si and ed 

presses need apply. A pean ex nt om will be 

e consent their danse gH em peree 





PATENTS AND DESIGNS ACTS, 1907-1914. 
FLEXIBLE COUPLINGS. 


The Proprietorsof British Letters 


tent No. i 174 of 1912 are to SELL the 
Paten ae a ove Reopened 


PATENT, or to Brit: Manufacturers to work 
under it. It Ce, toa — coupling built up of strips or 
hands of textile material or thin me 
Address, BOULT, bh and ‘iN NANT. 
ll and 112, Hatton-garden, 
London, E.C. 


_T3? a 





UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 
UPON- E. 


Prawcrra,: W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17, 
Commencing September 25th, 1916, 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
ro, Arts, and Commerce. 
Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 
Armstrong College, Newcastle-upon-Tyne. 2021 





Address, 752,  Hagincer Office, 33, Norfolk-street, Stra: 
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| Neg Wanted in Machine | 5 


ba pol pete London oa capable of preferably with 
and wiytee — 
Brno. esse experience, age, and 


no 
orfolk-street, co "Rng 


(tharge Engi ineer or Assistant 

D ENGIN UIRED; must have good 

technical knowledge and Be ae up in ge and _ electricity ; 
rmanent situation for reliable man.—Add 772, — 
ce, 33, Norfolk-street, Strand, W.C. A 


Designer. with Fie class 

monet experience, REQUIRED by Admiralty 
of the war. No person al y 

pogaged cu my Rae work will be employed.—Reply, by 

letter aly, stating age, peg pewy present sa! , an 

req Box #62 care { Mess's. R. F. White and io 

General Seating howne. 33, Flect-street. E.C. 








Keeping. ptr + ool "in joa or y reauired 














Dr22g htsman (Senior), ‘Accus- 
ae te to design of and Tools. Must have gocd 
shop experience. No man on Government work need apply: 


—A » , Sta’ ualifications, , salary 
wnt date coh commence, to your, nearest 





La’ 
No. AZ A2314. 


We for Government-con- 


TROLLED establishment in om wot ies 


engaged on the manufacture of Co: 
Vohiciesa REMAN or CHARGE HAND! for Fitting ‘and 
Sho; must have had similar ex; 

ence in the = me of component 

— Set be — of at ; 

offe rmanent, and wages, 

_ nus, will be paid.—Applicants must write or a) 
earest Labour E: mentioning “The Eo, ” and 

No, A2380, and giving ful particulars of ex 

wages req required. No man at present on 

need apply. 


Wan anted, Under-Foreman for 
No ones einety, ly engaged on Gnvernnatnt, 


Tahtegs, melionins ma ye Th . e Engineer” and 








“age, 
vernment work 





ba vil, ube. wae 
in A yp 


Foreman or Manager Over Tool- 
ROOM for Shell sae dealing with one of the = 
sizes of H.¥. vy st be thoroughly competent. we 
cations to state ful particular of prion and qual 
tions, age, remuneration pomuives, Se No one on Govern- 
ment. work engseed: without perm ion of sapporers: Strict 
confidence where desired. ree 770, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 770 a 


jew Ah Wanted for Fitters, 
Turners, &c., saat Maes 

tate a, . details of 
idlands. sr person Fog 4 
pang some work will be engaged.—Apply to 











good experience in several ee 
experience, 

employed on 
your nearest Board of Trade Labour Exchange, mentioning 
A The Engineer ” and number 776. 





foundry Manager.— Re os 
by controlled firm, an mee FOUN. Legs nomic 
pre ly conversant with the 
ae of Ban oe Malleable Iron Cast 

‘oundry Work. Practical ee in mixt ee 
Sees cata successful handling of men abso! ay come 
Fes Vand rienced nod Coup promise to — a _ 
thoroughly experien an it men an ineligith 
mili Tiegh nd appl poy applications vb will ~ 
trea in strict ‘confidence) Fr addressed in the first 
instance ic 767, Engineer ( 


ffice, 33, Norfolk-street, — 





ENGINEERING AND TECHNICAL 
OPTICS. 
Northomp tony Ate hia 


[ene ENGINEERING G DAY. “COLLEGE. 

peor gy ee in bey Poaer sad Practice of Civil, 
ineering will commence on 

2nd Poa, ‘ime Courses in Civil and 


ghey nye in Automobile 
and ca enainel Bags those in — Engi- 


nee son 
ment NCE AMIN ATIO on Tuesday aad Wednes- 
on 26th and 27th September, These courses Bd 


or the of B.Sc. in bg 
tong ee eis or £11 co 
ree SCHOLARSHIES, caf, value of 





SCHOLARSHIP (ral 
‘OLARSHIP (value £30) will be offered in 

at the Entrance Exami: 
ae iculars ao $ to fees, dates, &., and all information 
the work of the at the 


can be 
Tneitu eS KK 
i R. M INEUX WALMSLEY, ee ein. 








THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


Pauncira.: J. C. M. Ganwert, M.A. (late Fellow of Trinity 
College, Cambridge). 


Gralers < he phan sen lending ts 2a: Eniverty 
degrees in the Faculty oe te in the following de- 
partments :— 

MECHANICAL ENGINEERING. 

ELECTRICAL ENGINEERING. 

ee 5 ENGINEERING (including Municipal Engi- 


THE poe non Bae engys Siew (including General 
Chemical Technol Dyeing, Printing, 
Papermaking, ng, ‘aa M lurgy). 

THE TEXTILE INDUSTRIES, 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 

MINING. 


ARCHITECTURE. 
During the Session 1916-1917, First Year Courses will be 
Specially adapted to the requirements of students who may 
wish to take Commissions in H.M. Forces. 769 


[ niversity of Manchester. 


EVENING ENGINEERING CLASSES. 


The Leoeae and LABORATORY Caeeens will 
COMMENCE on MONDAY, October 9th 
~ Fo T prospectus apply to the REGISTRAR. 497 








Mil Manager for 10in. Guide 


Mill, Yorkshire district. a 





experienced in rolling iron and steel bars m piles an 

blooms, also roll setting and —_— w. rates. 

for ble man.— Write, confidence to 740, meer 

Office, 33, Norfolk-street, btrand, W.C. 740 a 
roductive engineer, with 
acutal Foundry, tern, and Sh 


ge oo yee for 
Centrifugal Pump a in North of now- 
ledge of — Fmd po yen essent “3 In reply, 
state age, education, experience and salary. No person on 
Government work will be engaged. al our sonal Labour 
Exc ye, quoting “‘ The ineer” and No. A2363. 





wot and Catalogue Com- 
of DEPARTMENT i eS en “Sotiand, 


manufacturi: ponectincgh ing, 
dress ap; "ae with particulars of experience and 
salary e: 0, Engineer Office, 33, Norfolk 


Strand, 
Wanted. a Steady, Intelli ent 


DRAUGHTSMAN, accustomed to General 


-stree' 
Ta 





on Soune 


work. ee No person already employed 

ment work can Appliesats must apply 

Board of Trade A change, mentioning “ The hngineer™ 
and number 779. 





h bar == win nhs an, Capable 


of sisrings out a arrangement of Chemical Plant. 
. Bush and Co., Ltd., Ash Grov ve Sores 





ly, Dr. L, W 
ney, N E. 
be First-class Jig and Tool | #7 
AA rep Sa oral for Aero e work, in 
district. None bht experienced men need 


pong ee employed =. ——- work, or ing 
pid Or thad 10 miles pn e —At 
Engineer Office, 35, Norfol! Bon G eee Cc. A 


Wanted, Junior Draughtsman 


used to Hydraulic Machinery.—Apply, by letter. 
poe , experience, and salary Raga — 


Exc’ atone 
and No. 830. Anyore on Governed: work Sites not gel 
ibe Several Experienced 
Ft ee. Only those accustom ae 
“ney SOP’ 'H 


eers’ work need apply. 
AVIATION MON COME NY, Ltd., Kingston-on-Thames. 7664 








(| Foundry Foreman Wanted by 

eee rT ad theoretical Knowledge of Foundiy Work in 

all its Oech ‘both » fa: and G Grey Iron, more especially 
be 





ghtsman, who Specialises 

e design an pment of DESIRES 

ENGAGEMENT in Po He oor iets distri fot. « Aaldress, POG, E Engi 
neer Office, 35, Norfolk-street, S Surana. ¥ W.C. 


Draze! ghtsman, with 10 Years’ 
exp. in Shopand D.O. time, would UNDER- 
TAEe VENT G WOR App iy, VAUGHAN, 37, Sand- 
mere-road. mere-soad. Clapham, 5. ___ Pel 


Foundry Toundry Foreman, at Liberty, 


DESIRES RE-ENGAGEMENT. | Used to high-class 
hares of a tee aS Midres F899, Engincer 
number of men.— y neer 

Norfolk-street, Strand. W.C. Paes 


Cost Clerk (Ineligible) Open to 


beepers reemet l works and office experience, d 
of card Rorert oer or 
analysis, statistics. — ress, 

Strand, W.C. B 














ium ; “catimats wages 
Office 3 Norfolk 


[rxperienced Head Storekeepe 


organiser, is ORE, net hear a i er ext 


POSITION. Ki lle Engineer ice, 35, 
street, Strand. W. 





A Lage Fi Firm of So in 


ds ba mn! for a youth of 
education as PREMIUM (PUPIL, the ne e beeh 


Ls ks and Dra —Adi Mirese 2002, Eenei in aor Oftice, 33 
- an wing jneer ice, 33, 
Norfolk-street, Strand, W. c. 2002 x 


ineering Pupil.— Firm 
pigeon brewer empicying 500 hands, have 
vaca fee gh: work done, affording excellent 
aeanith jum Sa ress, 2000, ao 

ice, 33, at prone Strand, W. 


Pupil. il.—The Borough 


in his office To fora oe PUPIL A a Tine TOWN HAL 


[=s*- C.E., Inst. Mech. E., B.Sc., 


me} all yee @ EXAMINATIONS Mr, ¢.F. 
ATES, sire orally or b by iP =e 








and 


a Jeng ~s 








the former. Repetition work. Good pi er — 
already engaged on Sogn ones wae nl, 
uu! lars, salary 
Labour ann quoting ee 
number 684. 


Wanted, Clerk for Sree 


ice. te experience. No person already engaged 
ill be employed — ADDIY t to sour nearest 





we Se pe ma ap sc 
and poh Fig" oi" 


We anted, Storekeeper (Working) 
or Shipyard on South Coast, not over 50 


noe 1c experience ong = << or Rp Brorekeeper 





CANDIDA' 
of teatve years. Courses can 
commenced fry any time. Victoria-street, Westininster. 8 8. w 


Beis 
A®.0 Old-established Firm of 
Engineers in Westminster, with excelleat offices and con- 
nections, are PREPARED to. REPRESENT Midland and 
Northern Firms in London.—Address, 327, Engineer Office, 
33, Norfolk-street, vet, W.C. 327 p 








)| Epgineering Firm, with Excellent 
prepared i, i Weremtesier, ond ectesie comnasnan. > 
Office, 33, Norfolk-street, Strand, W.C. 





to rabte ‘man. p Bw ‘Z Governmont 


746 x 





work need not ay aoe —s nearest Labour KE 
mentioning “ The oe 0. A2279. 
ee —Wanted, a Good 


Pry SMITH pe shoeing). = ahah} job for 
man. —= Good wages and war bonus.— 
DENNISS PAINE CO., Ironmongers, Maidstone. 739 a 


Rollers and Furnacemen Re- 
Shaan Ba Guide Mill, for iron and steel bars 
munition work in Yorkshire. No person already ——_ 
on Government sak will be a. a wages to y 
nearest Board of Trade LabourExc! , mentioning The 
Engineer ” and number 741. 


Switchboard Attendant Wanted, 


r hour and 3s. 6d. weekly hig bonus ; sien 


773, Engineer 
dae General or Works Man 


other ee POSITION by M.I. —. 4) 
up-to- 








manent nt situation for reliable 6 Ppemmas 
Office, 33, Norfolk-street, Strand, W.C. 





a (14 years ent) ; 
> man all departments, in foundry, ee com- 
pone Hy woes Th experience ; ae ag 
but tactful disci me ieferanoae 
per ly for PE porta ice, 38 


RE-CONSTRUCTIONAL STEEL WORK. 


ontrolling Interest in Limited 
Pe ae base ge FE — U.S.A., Cunadian, British and 


GHTS = essential rege nge reece 

large nore mn) ¢ steel con- 
urn interests for DISPOSAL. 

Engineer Office, 33, Norfolk-street, Strand W.C. P3849 c 


ans ae -—Address, 

Public School Boy, Aged 20, 
ineligible for Army, wishes to enter‘a good busin 

— a view to ge ag ren Aircraft or motor building, 
omnes © or —_ = mess ‘erred. Fullest investiga- 


ls = solicitors onl; aR Messrs. 
MINS ALL, PARR U 


JONES and eg Ph 

eee ce 

anted, a Now or Second-hand 

ECTRIC CRAB for Overhead Crane, to lift 15 to 

and cross travel, 4f{t. centres rails, 

cycles.—Address full particulars- and 
price to 747, Engineer Office, 35, Norfolk-street, Strand, bea 


Wanted, a Second-hand Oil 
ENGINE, 25 to 30 H.P. oo oe Give 
full particulars and price. ~ekisT ff » Clerk to 
Ruskington, &., Drainage Trustees, F 














aaa Wants 

- Eocomhin in office and works, railways. 

and buildings; good surveyor an 
, Engineer ‘Office, 3B, 


(tivil Engi 


b sie workshops, mil 
Sook Strand, WC. 





(ivil Engineer, Long eo 
waterworks, are rv and a navigation work, Parlia- 

POINT MENTO we adiess, Ps, ge See tS Norfolk. 

street, Strand, 854 B 





anted, Three Draughtsmen, 


conversant with either Furnace or 
Steel works “ign = Be for B Sorement coe controlled tren 


Eagineer, Age 43, Wishes to Take 


over CHARGE and Maintenance of Plant. Factory or 
Mill. eae: _—- steam and gas. Organiser, 





and Steel Works on the Noi 
suitable men.—A a should be forwarded to the 
nearest Labour , quoting “The Engineer” and 
No. A2322. Denughteunen already engaged on Government 
work cannot be engaged. 


A Few Good Mechanical 


DRAUGHTSMEN grt gt camel b pagent estab- 
Ushment for the duration of the a6: pewio already 
cageged on Government work will bee em loeed 4 — Reply, by 
letter only, stat age, experience, presen and 
required, to Box 760, care of Messrs. aa te and ond 
General Advertising howe, 3, Soeteire. E.C 763 


(Jatalog gue Work. = Wanted, for 


Manchester, neat ENGINEER DRAUGHTSMAN, who 
can devise and ae oe arrangements and section drawi 
for zinco work. ~ preferred who can write up and edit text 











[nstructor Required for Me- 
tech avant ae OGL  Macivecring De ent by well-known 


Appl £200 per annum.— 
fi PE rege ving full ee of experience and quali- 
ications, to firs to, ase 


Ki Engineer Office, 33, Nocfolk-etreet. Strand. Ww. co 


Royal Technical Institute, 





PRE! 
¥ a MBCHANTCAL, ENGINEERING g WORKSHOP, 
HA Nps Imm gg skilled BENC! Se od LATHE 
further Particular apply vo the Prive pal. mimes on ae” 
EVANS, Town Clerk, Salford. 


\ittingbourne Urban District 
kible for sora) WANTED, 0 Strong Active MAN (ineli- 
quired es filraticn lant. “Apply. stating wages re 
may’ bg baled, ed, to Mr. W. LEONARD GRANT, Surveror, 





alge pg works manager, engineeri’ 
establishment.— Adres, P8S5 , Engineer Office, SS Nortole | street 
set, Strand, W.C. P8555 B 


Engineer and Chief Draughts- 
AN DESIRES APPOINTMENT ; 20 years’ experience 
in pe ge and maintenance of iron and steel ae ddress, 
P837, Engineer Office, 33, Norfolk-street, Strand, > P87 


[pgineer - Commander R. N., 

SEEKS POST in Engineering Works or with 
Sonatas et Engineer, either in Supervising or in 
Moderate salary eS yas P50, gineer Office, 
33, Norfolk-street, Strand, W. P8s0 B 


igi gineer Desires Responsible 
APPOINTMENT, 15 years’ the retical and practical 














rd gener A at required =A dae Te, ney experi- — og ecueeraation gad ag of colliery, 
required.— Address, ngineer ice, an e- uc! ants, —. neer 

8, Norfolk street, Strand, W. 742 a Oftice’ 33, Norfolk. creek, ‘strand, W.c. si pasos 
rau htsman (Com pe tent) xperienced Engineer- Designer, 
ANTED. Used - small Marine Steam Engine and technical training, general engineering, 
detaila” Salary about £3 Tagha No person resident ore DESIRES EV EVEN ING EMPLOY MEN Ty designin + London 


Gon “hn no a, mo be h ms  Mdidrooe 7 Ecce 
vernment work, Ww: employed.— ineer 
Office, 33, Norfolk- “street, Strand, re hrs 


rau htsman oer ekg 

TED for Coke Oven: an product Plants. 

Write, Pt a experience, age, salary req’ Sse gue set and 
militar — No a , pee Government, work i 

fieieeer* cy" 5 er ur change, quoting “The 








rawing-0 fice Chief, Manches- 
Let ROUEN, First-class Mat MAN: NOTARCHARGE | 3. 





appliances. Good salary and 
already Gig By Ee See 
rst instance to your ae of Trad 


or apply _in 
Labour Ex 





— 





” and num- 


ber 635. 





qari oa ress, P857, Engineer Office, 33, N 


‘olk-street, 
Stran P857 B 





Foundey Mana ager, Just Returned 
Be ae ~ ecm SEEKS SITUATION. Wide experience ; ai 

rer.ces.—- Add ress, P848, Engineer a 5 
Sontoli aie Strand, W.C. B 


Practical Engineer. (Ineligible), 





Wanted, a 10in. “Centrifugal 


. PUMP (Gwynne Ht lag direct coupled to a 
Steam Engine. Mist be in first-class a aaa designed 


by makers for pum full AVEL O0.. 120 and 
” | lowest pee to TESTO. SAN SAND Poy GR. 
Redclifi-street, Bristo! 


W anted at Once, Good Se 
HAND CROPPER for croppina les —_ 2 
wy sn, BUdin Oe, eating where cae: fo tas DARLING: 


Wanted, Second-hand Caustic 


EVAPORATOR to deal with about 1200 gallons weak 
iculars and 
ice, 33, tier 








caustic liquor ee State ice and full 
oun can A toe Panne * Engineer 


Wanted Setof Geared ore 


—— PS, preferably three-throw, to work up * 
2000 Ib. per sq. inch ; rams about 3in. diameter by lon 
stroke iin: motor-driven preferred.—Send full particulars 

to 780, En gineer Office, 33, Norfolk-street, Strand, W.C. 780 = 


Wanted, Small Gear- ae 


bo or GEAR HOBBER, to deal with gears up 
to l0in. to 12in. diameter x jin. —, —Address, Pebe, Engh 
neer Office, 33, Norfolk-street, Strand, W.C. 


Wanted, 20 ‘ Herbert” Com- 


BINATION LATHE.—Ap} Apply, stating full particulars 
Co., Advertising pe 











b=" nn William Porteous an: 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert-square, Manchi 2 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 








with extensive Pyare op experience and 

wide mechanical and electrical knowledge (has had complete 

contrat of spy oo 2c hag soreruntate) , PSs 
EMEN —Address, neer 

Norfolk-stree' W.C, cue P847 


rau sehen (Practical, Experi- 
ENCK Fm DESIRES pot dar go WORK, mechanical 


ome ‘wortolkobrest, Strand Strand, fe 4 ae. 





SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c. 
Paoss Il., II., LXXII, 


, ee ee 
Paes LXXI; 


THE ENGINEER 


Sepr. 29, 1916 











W anted, Man with 


thorough know wiedge of Machine ool 
Market, for PUR RCHASING. DEPARTMENT. 
Excellent opportunity for right man.—Address, 
oar Engineer Office, 35, Norfolk-street, rand, 








= 
W anted to Purchase, (Good 

SECON D-HAND 5-10 Ton STEAM LOCO. CRANES, 
by good makers; standard gauge. Send full particulars and 
iene Na a —Adaress, 765, neer Office, 3, saan 3 


Wanted to Purchase Machine 

TOOLS and WOOD-WORKING TOOLS of various 
sizes and descriptions, First-class condition essential_—Par- 
ticulars oe  eoaamen to P85l, Engineer Office, 33, Norfolk-street, 
Strand, W P851 r 


. a 

anted, Travelling Crane, 

electrical driven, 12 ton’ maximum load, 41ft. 3in. 

P ee 25ft. lift. controlled, current 440 volts, S-phase, 
cycles. Full specification, 


lowest price, and where 
imspected.— Address, 723, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 723 F 

















Wane Vertical Turning and 
BORING MILL, to admit léin. to Win. —_ 
ice and where to be poner PRATT and CO., 

tad, Meneee Halifax. 775 F 
10 to 60 K.W. Generating Set 
~~ or Second- tion.—Particulirs to 
. 
sams Gene home aes |! 
street, Strand. 
Fer Dis sposal. Two Klein’ “ 


hn | drive preferred. Must be in sot cond: 
tage anime ree = opp Bp eat 220 to 230 Volts D.C.; 
MORLEY. vpantiela Chambers, t-adford Pess 
Boiler. —For Sale, Lancashire 
re-arrangement of pl. 
immediate Sere —aAddress, 736, Engineer Omer, 3B, ” cetolk- 
OPEN te conDENsiNG WATER COOLERS, 


fitted with Bet on sides and 
One 74ft. long x 9ft. ne wide, 23ft. high. 


One 64ft. long x 8ft. wide. 
The above are constructed throu thout in in timber, and will be 
stand.—Can —s ogy on 
to The MAYPOLE MARGARIN ORK owe 
e 


sold complete as they 
Pumps and Well- 


Seuchal 
For Hire, 

ee TOOLS for Contractor’s Deep Wells, &c., 2in. 
to %in. diam.— RICHARDS and = Upper Ground- 


stréet, London, se Telephone No. 978 Hop. $22 6 
or Immediate Sale Before 
pomere), J noeny Vv Re ge go ape oe PRESSES, 


4 "plans —- —_ 6ft. by Sft. 8in., 
t, four yin. Aiso RESS 
coo gm 

L, Scott-street,. 


Smatier 
a | PUMPS. = Apply, JOHN F 
One 150 B.H:P: NATIONAL GAS ENGINE, 
Complete with Suction Gas Plant, and in first-class order. 
Also 80 B.H.P. CAMPBELL GAS ENGINE 
and SUCTION PLANT, 
Splendid Condition. 


MURRAY, McVINNIE and CO., Ltd, 
Moss- road, Govan, Glasgow. 











687 ¢ 





Fer Sale :— 
Gas-driven Electrical GENERATING PLANT, at 
in daily use supplying electrical energy to a group of co heres 


consisting of :— 
PRODUCER HOUSE. 

Two Gas ree each capable of be mengee A 1000 cubic 
feet of gas pe! inst a 3in. water. te with 
dust cateners, gootttig To edhe aist teas aoe ust are bers, tar 
extractors, hydraulics seal 

One steam-driven No. 4 Roots aibives, driven by Thwaite 
vertical ond x 10in. engine. 

One y Loco.-type Boiler evaporating 700 ib. of water 
per hour at 120 Ib. ware inch. 

e 


me G old ide rane Bauer (ert) St. here, 30-000 cu feet capacity. 
One Gas ho ar 
Eine of 2ft. Gin aims as Gas Main, with = 2ft. 6in. gate 


‘oo. —— Kona Calorimeter, by Alex. Wright and 


Co., Lid., Westm 
POWER STATION. 
Two 750 B.H.P. 2-stroke double-acting ‘horizontal 2-cylinder 
a Platt, with spare parts, direct 
Rg cycles, 3 Phases, 2200-volt 
genera tors, 
One Koster Air Compressor, with receivers. 
PB Electrical Blower, consist of one No. 3 Roots Blower, 
upled to 14 H.P. D.C. compow wound Motor, Mather and 
a vee with eet automatic speed, and vacuum controller. 
may view the plant under working con- 
ditions at duitng the — ~ are on application to :— 
essrs. OTHERS and d 00. Lid, 
” Binerios Dept., 929 « 





FOR SALE, 


COAL CUTTERS, 


Jeffrey Longwali, Shortwall and ge F Machines, also 
Diamond Machines. All complete and wit ‘arts; in 
excellent condition. 
R. H. LONGBOTHAM and CO., Ltd., Wakefield. 
Tele., No. 44 Wakefield. Tele., “ Adds: Engineer, eee 
G 


Fer Sale :— 


Oné REES ROTURBO CENTRIFUGAL MINE PUMP. 
24,000 gallons per hour on head, vertical lift. Speed 

1150 re Sin. a 7 deliv 

75 K.W. EN eRaTok, 400 volts, 550 revs., 

slige hd 4makers, General Electric Co.}, equal to new. Imme- 
diate delivery. 

Two new OVERHEAD HAND CRANES, nae 6in. span, 
= lift, with Two Sets ee Blocks (by Messrs. Morris, 


ugh borough), rails and r —. 

Two Sets HORIZONTAL HYDRA. TLIC PUMPS, three- 
er Sage per sq. in., 1jin. plungers, gun-metal barrels and 
ecks, 6in. stroke, 4in. main shaft, belt-driven ; 4ft. pulleys, 


Sf fly- wheels. 
THOS. OXLEY, Ltd. 
Shiloh Works, Sheffield. 
Telegrams, “ Ironical, Sheffield.” "Phone 4186 (three maa 








Fer Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200 r.p.m., 200 Ib. to sq. in., wi th alternator field-rota: 
F pln and exciter complete; 6000 volt maximum | 
wale wee condeneee capenie meme << Tlpony m= ted 
when ions of water per jute are 
su) ~" complete — Se gist yaad t air " 
pee ip ype pump, 


350 K.W. ALTERNATOR, th ‘three- = cycles, 
560 vol B.T.H, 4 P. Cross Com- 

ad . 43: y arlay, Son. P. ji in oh, 

e, fly-wheel 20ft. ec. bo.” V 

200 K.W.¢ GEN ERATIN @ SE SET, Rage uy Belliss 
and — cyls, 8in. and 14in. — 
Dynamo, compound wound, 500/550 volts, 

TWO WESTINGHOUSE MUTOR Sekar. 
ING SETS, 300 H.P. motors, 3-phase, 40 cycles, 480-500 
volts ; ; Generators 200 K.W., D.C., compound wound. 


Each separate sole-plate. 
HORIZON TAL ge a COMPOUND CORLISS 


ff motion. 3 
2- Ton 1 L000. STEAM CRANE, by Johnsons, 
iler insured 801b. pressure. 
SADDLE TANK 1 E 08, 12in. eyls., 4 wheels 
LOCO hin. steam pressure. 
LOCO., 9}in. iin. cyia, Lain tr stroke, 6 wheels coupled, 


R. H. LONGBOTHAM & CO., Lid., 


IN-TY NE. 


AT MILBURN HOUSE, NEW 
‘aa Mo 
Di7e 


a ia 867 Ni: 


& A’ 
Tel: 
Tel. Add. “ Engineer, Wakefield.” 





- 
For Sale :— ; 
SPECIAL. 

‘Two high-class cross-type WATER-TUBE . BOILERS, by 
Babcock, each of 2393 sq. ft. heating surface, reinsure 160 Ib. 
pressure. 

With 


One very good FUEL ECONOMISER, by Greens, of 
160 pipes, suitable 150 Ib. per sq. inch pressure. 

Also pres. 
LANCASHIRE BOILER, 28ft. x 7ft. 6in., reimsure 90 Ib. 
Ditto. 30ft. x 6ft.6in., ,, 80 Ib. 
CORNISH BOILER, 22ft. x Sft.6in., ,, 90 Ib. 
Ditto. i7ft. x Sft. 6in., 70 Ib. 
Ditto. ft. x St. 6in., ,, 150 Ib. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 

on cation. invited. 

iOS. W. WARD, LTD. ALBION WORKS 

Tel.: “ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


Fer. Sale :— 
| All by 


1 SWITCHBOARD, 2 cut-ou' 
150 ampé: 
! Crompton. 





6 meners. 


at tt pt OD tet nt 
Stig adaseae 4) 


B.T.H.; Paix. new. 
- d D. 


intment. 
» Ipswich. 7626 





























re 
“MART 


Fer, Sale, ( 


Tong ; stee! 





8. 2. 120 = 
All above motors have starting s' 
At present in Colchester. Can be seen b 
BURTON, SON and SANDERS, 
For Sale, Blowers—7in., Sin., and 
pallena or All With ving olling. Dearing, J. H. fiwens he nd 00, 
td., Engineers, Nailsworth, Glos. 
or Sale, Compressors, Pair 
Horizontal, with es coupled in wef suitable 
for Ice Plant. 40 tons, 24 hrs.—G. ELLiort and Ltd., 
188, Long-lane, S.E. nt @ 
or Sale, Double Diagonal 
ENGIN ders, 10in. stroke. 
Double. gened = SE TR ENGINE, 9in. cylinders, 
erage ce necks’ men ENGINE, 7 linder x 16in. stro! 
One —Ripgdes nm” Sompesm erlical LAUNCH ENGINE, 
One 1eHP. P PETROL ENGI x “Gardner” type, with 
RIDBEL 2 and rs eT “E St. a Glasgow. 672 6 
or Sale, ines, Boilers, 
Fig PULLEYS, ': , &.—G, ELLIOTT and 
CO., Ltd, 188, 725 ¢ 
Fer agg Excellent aoe de 
MACHINE, by Snes # of Johnette, 3 to Plane 
long x 3ft.6in. x 4ft. high tool-boxes on 
RIDDEL and CO., 44, . Bacch-eqnern, ind eae 669 6 
For Sale; Loco. I Boiler, 
Getbourh ie’ fb, procure also ate ie, Long noe ae 
726 @ 
‘or Sale, Motors ( (Electric), 60 
waite Fis. Deacons, Lead enh Wisbaiketieot La Me dk ‘EC. 
For Sale, One Belliss Engine, 
ee x iin. ifn. cylinders, with 70 K.W. single phase, 50 
gus. 2200 + wit alternator.—_THOMAS JOHNSON, Prescott- 
street, Wigan. 746 
Sale, One Second-hand 
Double-headed SHAPING MACHINE. In stock. 
BROS , 35, Bridge-street, Manchester. 3c 
One Set Second-hand | 7 
RIDDEL and OO. 40, St. Enoch-square, : Glasgow. 6656 
Fer Sale, Sale, One 1e Shaping Machine, 
— Byers Go ited ISHING HAMMER. 





“PLAN: 
DING MACHINE. 
an HORIZONTAL GORING B + opened i. spindle. 
One “ Valor” OIL CABINET, wi PUMP at id strainer. 
gone Now Vertical DA. STEAM PU y Hall, 3in. x 9in. 
e. 
One ah a self-acting Single Standard STEAM 


HAY 

Two Se Pillar DRILLING MACHINES, 
spindles 2in. and --" 

One Double-ended PU ING MACHINE, to punch lin. 


bloom NCHING and SHEARING 


One 
MACHINE to Lack 
RIDDEL sie on 40, Se Titoch oeare, Gt a Guagow éMe 


For Sale, One 3-Ton Loco. 
STEAM os ema —- ib. 
One 3-Ton Pilon Mi 
RIDDEL and oe eo 666 6 


For Sale or Hire, Electric 
NES from to ¥0 Rit $00 Ps POR LERS CRANES 


eet ya 
Fo, Sale, Steel Lathe __ pools, 
to i clear. Quant Quantity 


” as used by the Thames Iron fae 
{2 tong PUGSLEY and 00. i — 
6 

















For Sal Sale, Superior High- -class 


os -driven AIR COMPRESSOR, 
ope, 300 cubic feet, 100 Ib. 
RIDDEL and-Co., 40, Enoch-square, Glasgow. 667 c 


re Sale, Superior 100 K.W. 


ne ee ” GENERATING SET, 
OR IDDEL and CO., 40, St..Enoch-square, Glasgow. 668 ¢ 


| For Sale, Theodolites, 


pears g INSTRUMEN SECOND-HAND. 








338, High Holborn, W.C. 
yet Gray's nn road} 


For Sale, Levels 


eye g InpTRU MENTS, SROOND HARD. 
wees Gray’s Seaowt 


Fs Sale, Three Stock 


a Gas 
fort ate gee 120 H.P. each, and foe itto 140 H. ro’ 
1so E.€.C. GENE 


order 
Sols. "THE HORSELEY CO. Lid., — Pele 


eet Sale, Two Lancashire 
a each, Ont, x Tt + Pages ngage A <= 
ating neca, Address, 718° Engineer Of, 33, 


at 

Nontoik-atrest, Strand, 

For Sale, Two N carly New| ix 
Nags ge Aa ig So 000 gallons oe a. 

Two for ornic BOILERS, 

by Davy Permet pd, Th 000 Tb. Immediate deli nf _ 

Address, 784, #ngineer Office, 3B, Norfolk-street, ae 


For Sale —13 I Horse- pee Gas 


ENGINE THE on Stand 
Cast and Bilver Steal BLOW. n FAS, and and with 
SUPPLY, hs, 


Hontiod et Willesden ee ie 
Sale, 4ft. Duplex Wheel 
Is up to 4ft. 2in. dis, | A 


LATHE, S serenged for on wi 


Also rgeptie. fn ed pbs Rages S- “the HUNSLE _ 


wheel 
ENGINE CO., 




















ig Sale, 7-Ton Steam Derrick 


Qnaxe. by Watsoti, Glasgow; in good order, . Price 
to spare second removal.— WHEELER, Midsomer 


150 H.P. Electric | we 


Tonos 


re, Sale, 





Cc HTING SET, 220 volts. 
RIC LIGHTING SET. 220 volts. 
One Sturtevant gaia FAN, 7in. outlet, coupled to 
3-5 H.P. Motor, 400 v 
One Lister MOTO 


aA ELECTRIC HS BILE COAL CUTTING MACHINE for 
vo 


its. 
One 200 H.P. Willans HIGH-SPEED ENGINE for dynamo 
IDDEL and O0., 40, St. Enoch-square, Glasgow. 670 u 


as Engine and Suction Plant, 
Latest model, with orbs admission 


re oy eile x 2lin.; also a 62 B.H.P. Be ager: | 
NTHRACITE G. LANT, with Scrubber 


worki ow. — Ar ae ation ress, 777, Engineer Office, 3. Norfolk: 
street, hee » W:C, 


[ron Pipes.—ForSale, 18 Len 
of 9ft. each, and 14 Lo oy of ft. each, CAS 
PIPING, and 9 return bends for same, 4in. 5 ~ yey 
ends, faced joints, with 4 ay in each for nuts and 
ee new, scarcely used.. What offers?—Apply, “SEC: 
eee aBY, Bedford Steam Laundry Co., Gotdington-road, 


MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVERY 


Orders subject to the bertoral of th 
Ministry of Munits aaa, Machine Tool Departnent. 











eer, Sin. centre Xx Att. straight bed HAND LATHES. 
9gin. x ‘ert. rae bed 8.8.8.8cr. LATHES, Two weeks ; 


new. 
bed 8.8.8.Scr. LATHES. Two weeks ; 
one llin. centre SLIDING and SURFACING 
LAT oat aed ope straight beds. Stock ; new. 
cond 16ft. gap bed 8.5.8.Ser. ‘PATHE, chuck. Stock ; 
x 12ft. ft. tzaight bed SLIDING and SURFACING 


STH EY chuck. Stock 
ET TOOL GRINDERS, with wheel. Stock ; new. 
One saw SHARPENER, for saws up to Qin. ‘diam. 


One i oeriahia FILE gg tm Stock ; 

~~ Jon ey ag ‘nree-spind) © DRILLS, with 
uc! 

4ft. 6in. “ British Bulldog” RADIAL DRILL, gear-box 

drive. Stock ; 

160 Ib. « «Hefoules” POWER HAMMERS. Six weeks ; new. 
60 Ib. “ Goliath” POWER HAMMERS. Three weeks ; new. 
PA léin. stroke SHAPER, two tables, traversing head, 


bh og k ; secon: 
Two att. x LANING MACHINES. Stock ; new. 


One Giant REYSEATER, by Baker Bros. Stock ; second- 


Eighteen COKE CRUSHERS. Stock ; new. 
Sin. = x» Sit. . half gap bed LATHES. Three 


weeks ; 

A x note. 6in. 8.8.8c. BENCH LATHE. Second-hand 
stock. 

éin. x 6in. HACKSAW MACHINES. New; stock. 


THE JUDSON-JACKSON COMPANY, LTD., 
60, Marshain-street, Westminster, London, 8.W. 
London. 


Telephone : Victoria, 5088. 


Machinery For Sale :— 
ee lor and Challen), 24in. stroke screw ex- 
double ended, 100 tons p 
Gas’ SEN NE (Cromtey] $0 HF. H. F complete 
The “ee may any get Ae offers 


should be Lent to VICKERS 1 LTD. Ward End 
Ww Birmingham. 637 6 


Monee Machinery for Imme- 


DIATE DISPOSA Fy One RU a. 3tt. 
at te particulars, L., co A. COLE, 24, Southwark 


Nez.c 


Rew Perfect Steel Rails. ~For 


Immediate Delivery, 75 tons of new steel FLANG: 
RAILS with i JE... weight 3 30 Ib. per will 
divide to suit maw Feaeirenty 
Office, 33, Nortel neeok itrand, we a 


Railwa Bo ies. -—26 Splendid 
10-Ton IES, 4 ww bars and 
out n ebenas stares 

ing and ti 


bt 
PUGSLE and SONS, fea. “Lawrence Hill, 


Sale, ing ersoll Tandem Hori- 
poeta af cournessisg ENGIN, to, 

Ready Immedia mediate Gelivery.-addveas, Pa  Enginesr Office, 

3B, Norfolk-street, Strand, W.C. P8098 o 


Steel | Rails.— Immediate Deliv- 
Fis PLatily CHa! TAIBS, POLN ae and F.B. STEEL RAL 
FISH-PLA' TS and CROSSINGS. 
Engineer Office, 33, Norfolk reg 
Sona Ww wo 


WAGONS FOR SALE. 


SPRING BUFFER WAGONS (Laminated Springs). 
- ‘fen-tonners, Sh ose 20 fall inet, dee aad. 
ie doors, eac! 
is might-tinnen, « side a £38 tac! 
with drop si 


bry each. 
0 Eleven-tonners, hoppers, bottom doors, £50 each. 
DEAD BUFFEK WAGONS ; 
& Ten-tonners, side and end doors, £25 each. 
35 Eight-tonners, te = bottom poem £22 each. 
Wagons, drop sides, £22 each: 

All the above eadene <n first-class Spates tion, and can be 
récommended. They are for use on private sidings. Enquiries 
—- for all types: of wagons, for any service, new or moved 

ani 


JOHN F. WAKE, DARLINGTON. 
K.W. Willans-Parsons 


TURBO ALTERNATOR SET, 440 volts. 250 H.P. 
GAS —— by y ers, ited, Every 

tion of plant in stock at our works,and for immediate delivery. 
—HARRY H. GARDAM and CO., Limited, Staines. 3436 


——————————————————— 
Begs agshaw’ meena 
ite mt, ad tine ee 
End 50 riba ele ropes, and Batley, 
Jaret and Span 








Creosoted Sleepers.—For 
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Factories and Vesse! 
Are Lamps. 





having well- 
FACTURING . w0 elise “ame “peeve 
special plant to te fecititete, d 
Comaidered. ill be trea! strict 
Adasen, 2023, Office, 35, Norfolk: 


fo 7 Those Using or Comi in 
Advertiser can can thom large "proms with ost posbie fe ree 


a i hago 
Anderson's” "Aavertsing "Agoune, King "Wihiam-strest, 
Strand, W. 700 1 











PATTERNS. _ 


GEO. aWVAILES and CoO, 
of 38, EUSTON ROAD, N.W., ” 
are prepared to 


E c 
re MAKE ALL CLASSES of PATTERN 


wort can be barried out und 
foauitbes nites pin ey ler ‘cutoaliee Personal supe 
Sevatnen GEAR WHEELS, all Sizes. spy 


STOCK BOILERS. — 


fee en. ty ote 3in. by 160 w.p. 

One Soft, by Bft. din. by 180 w.p. 
One 50ft. by Bt. 6in. by 150 w.p. 
post SS or 8ft. Sin. by 100 w.p. 
Two 30ft. by 7ft. éin, by 100 w.p. 
Seventy other sizes and 


JOHN THOM PSON 


WOLVERHAMPTON. 





K373 


CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD, 
Manufacturers of 
Gvery Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 

; BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘7°. 


GOYAN, GLASGOW. 
Loadon Office :—12, VICTORIA STREET, S.w., 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q42 


ESTABLISHED 1861, 
HARRISON & CAMM 
Chief Works and Offices: ROTHER 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves, 


Wagon Iron Castings, RAILWAY WAGONS 
(in Steel or Timber). 


HURST, NELSON & CO., LTD. 


Builder’ of RAILWAY CARRIAG: 
CARS and every other * desertion of ORAILWAY 














‘See Wiustrated Advt. last week, 


LOCOMOTIVES IN STOCK. 


KERR, STUART & CO., LTD. 


have fn stock, oF advanced state of progress at their 
Ticeh, Makoae reece 0 engl Denies ne 





nrc 508 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and CARRIA y ine] 
ao and STEEL SLEEP. -BO! SPIKES, 

TWA! AY TERIAL, BRIDGES, and 
co KCTORS for RAILWAY PLANT and STORES of 
Chief Offices—129, Trongate, Glasgow. 

Offices—108a, Cannon-street, London, E.C. 


LOCOM 
eben WE Es he 











Builders of 


R. Y. PICKERING & CO., LTD. 
nore py ar 


Carriages an and Wagons. 
of all kinds. 
Chief Works and Offi 


WISHAW: wean GLASGOW. 
London Office no 50 
8, Victorta Street, Westminsesr, S.W. 


G R. TURNER, L” 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 
For Home, Gelecial nial £ Foreign Railways. 
ora saga ed YAY y MATERLALS, be mpptig 

Colliery Mesceuing and 
Chit Works & Ofie Office : Work Roce Cath nr. ofall desert ook 


Office: Sanctuary House, Westminster. 
See Illustrated Advt. first issue in each month on page 8. 
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THE ART OF COATING PAPER. 


No, V.*—(Conelusion. ) 


In the machine described in our previous article, 
it is to be observed, the paper is not dipped directly 
into the sensitised emulsion. The emulsion is lifted 
from the bath and transferred to the paper by a 
coating roller. We understand, however, that the 
machine can reatlily be altered to the direct dipping 


means of the hand- wheel D, and enables any telescoping 
of the paper in the reel to be compensated. These 
two adjustments are required, because it is essential 


should pass through the machine at an even tension. 
The paper from the reel is led round two brass 





of wood. Coming over the top of the latter, it is 
passed down and round under a composite wood and 


in order to secure an even coating that the paper | 


tensioning rolls E and round a third and larger one F | 


We illustrate in Figs. 13 and 14 two actual examples 
| of such festooning plant for gelatine papers, the first 
being an example taken from the practice of Masson, 
Scott and Co., Limited, and the second a plant 
designed and erected by Mather and Platt, Limited. 
The example by Messrs. Masson, Scott—Fig. 13— 
is a small installation having a length of 80ft. or so 
on the trackway, excluding the uptake, turntable, and 
downtake. It includes a coating machine of the type 




















Fig. 12—-PHOTOGRAPHIC EMULSION COATING MACHINE—MASSON, 


method, a system of coating which is favoured by 
some manufacturers of photographic paper. 
A gelatine emulsion coating machine expressly 


designed to work on the direct dipping system is | 
This machine represents the | 
standardised design of Masson, Scott and Co., Limited, | 


illustrated in Fig. 12. 


Fulham, 8.W. The reel of paper to be coated is 
mounted on the spindle A at the back of the machine. 
The right-hand bearing for this spindle can rotate 
about a vertical axis. The left-hand bearing is carried 


on a screw slide, so that this end of the spindle can be | 


| brass dipping roller G. In so doing it dips lightly 
| into the sensitised gelatine emulsion carried in a tray 
| H directly beneath the dipping roller. This tray is 
of copper, silver-plated inside, and provided with a 
copper jacket, through which steam or hot water is 
circulated to keep the gelatine liquid. The vertical 
position of the tray can be delicately varied by means 
| of the hand wheel J. The coated paper is next led 
| over a copper cooling drum K, through’ which cold 
| water is circulated, so that the coating may become 
“‘set.’’ The bracket L carries a heated reservoir 


SCOTT 


illustrated in Fig. 12. There are few points connected 
with it which need be mentioned after the descriptions 
of art paper festooning plants given in previous issues. 
It is perhaps worth while calling attention to the fact 
that the paper between the coating machine and the 
beginning of the overhead trackway is not in this 
instance supported on avacuum felt band arrangement 
but is carried on two power-driven drums, one of 
which is fixed between the uptake rails. The uptake 
chains are driven from their highest point and the 
downtake chains from their lowest point. The pitch 
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Fig. 13—LAY-OUT OF Aj PHOTOGRAPHIC PAPER COATING PLANT—MASSON, SCOTT 


moved away from or towards the frame standard, so 
permitting any excentricity of the spindle relatively 
to the reel to be corrected. This adjustment can be 
effected from the front of the machine by means of the 
hand wheel B.A collar and nut or a race—not shown 
in the engraving—on the left-hand end of the spindle 
engages with a fork C, which can be moved on a screw 
carried by the bearing and parallel with the spindle 
itself. The adjustment of the fork C is effected by 








* No. IV. appeared September 22nd. 


which supplies the tray H with prepared emulsion. | of the sticks on the trackway is 13in. throughout, so 
The tensioning roller F, the dipping roller G, and the | that only one pair of trackway chains is required. 
cooling drum K are driven by a belt, for which a jockey | These chains are driven from the downtake ends. The 
pulley M is provided. The main drive is transmitted | outer chain of the turntable is driven in the usual way 
through a fast and loose belt pulley on the end of the | by a separate countershaft. 
cooling drum. The example by Mather and Platt, Limited—Fig. 14 
The means employed to dry coated sensitised | —is considerably bigger than the preceding one. Its 
photographic paper do not differ in principle from | trackway is in four lengths, aggregating 500ft. The 
those used to dry coated art paper. As already | coating machine employed is of the type illustrated 
indicated, these means consist of a festooning plant. !in our previous article. The trackway is in three 
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sections, namely, from D to E, from E to F, and from 
F to G. The feature of the arrangement lies in the 
fact that each of these sections makes use of only one 
chain instead of two, as is usual. The plan followed 
will be understood from Fig. 15, wherein we have 
shown in full lines the working portions of the three 
chains, and in dotted lines the return or idle portions. 


| duct the hot vitiated air to the outside. These fans 
are driven by a six horse-power motor. 
In Fig. 16 we give a view of the plant after erection. 
This shows the second turntable, the steam pipes 
| below the trackway, and other details. Two other 
| views of the same plant will be found on page 282. 


| Two ventilating fans are provided in the wall to con- | 


THE BRITISH ASSOCIATION. 
No, III.* 
SECTION F., 
THE replacement of male by female labour was the 
subject of a report by the Special Research Committee, 











































































































It may be remarked that a single endless chain per | The first of these shows the coating machine and the | which presented a_ preliminary report to the 
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Fig. 14—LAY-OUT OF A PHOTOGRAPHIC PAPER COATING PLANT—MATHER AND PLATT 


section of trackway need not have a greater length 
than the combined lengths of two endless chains. The 
advantage of using a single chain lies chiefly in the 
attainment of even wear. If two separate chains are 
used one is led round the pulley of the turntable and 
is therefore passed from one stretch of the trackway 
to the next, by being bent through two right angles. 
The other chain has to be led down to the floor level 
and up again, and is therefore between the two 


stretches of trackway bent through four right angles. | 


This chain may be expected to wear more rapidly than 
the former. By using a single endless chain each 
link is led in turn round every pulley in the section, 
and is therefore subjected to an equal wearing action. 
The division of the trackway into three sections not 
only permits the pitch and speed of travel of the 
festoons to be varied from section to section, but also 
makes it possible to work the trackway with corres- 
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Fig. 15—DIAGRAM OF CHAIN ARRANGEMENT 


uptake end of the trackway. The second illustrates 
the downtake end of the trackway and the reeling 
machine. 

For the present we must conelude here our account 
of the art of coating paper. We have been compelled 
to restrict our discussion of it to two particular 
applications, namely, the coating of art paper for 


} 


pondingly reduced stresses in the driving and trackway | 
chains. As a matter of fact, in this installation the | 
pitch and the speed on the second section are equal | 
to the pitch and speed on the third, the break being | 
made simply to provide a third driving point and to | 
avoid the use of an exceptionally long trackway chain. | 
On the first section the sticks are pitched at approxi- | 


Manchester meeting, when the employment of women 
was only in the initial stages. 

The report showed that over half a million women 
were added to the ranks of labour, between the out- 
break of war and the spring of 1916. Other changes, 
it was stated, had also taken place, and the alteration 
in demand and the shortage of men had brought 








mately 17in. and the speed of the chain is about | 
1.7ft. per minute. On the second and third sections 
the pitch is reduced to 12in. and the speed to 1. 2ft. 
per minute. It is possible, we understand, to run 
all three sections at 17in. pitch and 1.7ft. per minute. | printing purposes, and the coating of photographic 
The horse-power absorbed by the plant, illustrated | paper. Since the series was planned we have heard 
in Fig. 14, is about 4}, being one horse-power for the of more than one machine for other than one of 
coating machine, 2} for the reeling machine, and one | these purposes which is now being made in this 
for the trackway drive. As shown in the engraving, | country, and which we might have included in our 
the whole plant is operated from a motor-driven | description. With these we shall hope to deal 
countershaft situated at the top end of the room. | separately as opportunity to do so arises. 


Fig. 6—TURNTABLE AND DOWNTAKE—MATHER AND PLATT 


about transferences of women from process to process, 

and from industry to industry, with the result that 

the 500,000 women to which reference is made above 

were directly replacing men, and that 737,000 women 

were replacing men, either directly or indirectly. 

The report on the West of Scotland showed that the 
* No. II. appeared September 22nd. 
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metal group of industries employ a larger number of 
workers than any other trade in the Clyde district. 
While the influx of women into these trades had, it 
was stated, been considerable—it had risen in 
percentage from 1 to 43 men in 1911 to 1 to 4.5 men 
in June last—this was said to be additional, rather 
than substituted labour. At the date named, of 
18,500 women engaged in the metal trades, 12,000 
were employed--in. shell making, 4700 in sewing 
machine work, and only the remaining 1800 in ship- 
building and general engineering and the miscellaneous 
metal trades. The number of women employed was 
constantly increasing. In the shell factories women 
were engaged in all the processes for the production 
of shells after the rough forging had been made, 
from the small pounder for anticraft guns to the 
8in. high explosive projectile. Despite the lavish 
use of automatic machinery, the main operations 
done by women, numbering between twenty and thirty, 
entailed a considerable amount of attention and skill, 
and also of manual labour. Work on shell fuses, such 
as capstan-turning, boring, milling, screwing, drilling, 
and tapping, fitting and assembling, was also done by 
women in the Clyde district, but not to any appreciable 
extent. Shell filling was carried on extensively by 
women in the West of Scotland, and a considerable 
proportion of the work appeared to be of a heavy 
labouring type. In the general engineering trades 
women were at present working at drilling, tapping, 
milling, slotting, boring, planing and shaping 
machines, turning lathes, fitting, marking off, &e. 
In many of the works, including the shell factories, 
women worked in squads, and in at least two factories 
making 4.5in. shells, there was an organised group 
of workers hitherto strange to engineering work on 
the Clyde, each of whom had been taught all the 
operations in shell manufacture, and was prepared 
to fill the places of those off work for any reason. 
The group called the “ flying squad ’” was made up 
in the proportion of twelve women to every eleven 
machines. The working hours of the women in the 
district were based on the two-shift system, but 
while in shell factories women undertook night work, 
in general engineering they did not go on the night 
shift. In many cases the woman’s working week is 
48 hours, compared with the usual 54 hours. On the 
whole, it was found that women were better time- 
keepers than men. As to the efficiency of women 
workers, there was general agreement that in unskilled 
and semi-skilled work women had very quickly 
achieved _ success. In_ regularity, application, 
accuracy, and finish they had proved very satis- 
factory. Where skilled work was concerned it was 
too early to speak confidently. In a shipyard where 
the work done by women was drilling, red leading, 
and measuring rivets, the firm, while satisfied that 
the women were more attentive to the job than men, 
does not at present find the work so good. Another 
firm which employed women at plate edge machines 
found their work very satisfactory, and in some 
instances superior to that of the men. A _ broad 
view of the work of women in shipyards and 
engineering works in the Clyde district was that 
women on the whole had, except for the heavier 
kinds of work, for which they were physically unfit, 
proved themselves superior to men. While it was 
unwise to make any definite statement as to post-war 
conditions, it seemed reasonable to assume that if 
the war continued for a long period a considerable 
number of the women working in the shops of the 

Jest of Scotland might be able to do skilled 
engineering work, but the great mass of women 
engaged in engineering would probably be unsuited 
to the class of production in shipbuilding and marine 
structural and locomotive engineering, which was the 
backbone of the trade of the district, and it was felt 
that that fact would make for a return to pre-war 
methods of output in the engineering trades. 

On the North-East Coast women were employed 
in engineering works, boiler shops, shipbuilding yards, 
and in munition works. The general opinion formed 
by the manager of one important yard was that 
women were not satisfactory workers, and it was 
doubtful if their services would be retained after the 
war. In general engineering, the opinion was that 
they would not be permanently engaged for anything 
but repetition work. A very interesting application 
of woman’s work at one firm was tofoundry operations. 
The girls made the cores after a week’s training by the 
foreman of the brass foundry, and their work had been 
8o satisfactory that men in the foundry were asking 
to have their cores made by the women and not by 
boys. It was likely that women would retain their 
places here. 

In the Birmingham district the women employed 
in the metal trades were in addition to, rather than 
in substitution for male labour, but their work was 
similar to that formerly done by men, and their 
adaptability was a significant feature of the industrial 
situation. The work included capstan lathe and 
press working and assembling, the early processes in 
tool making, saw milling and boxes, cartridge cap 
making, and making shell cases in hydraulic presses. 
In most cases the existing plant needed no alteration 
when turned to purposes of munition manufacture. 
In the Midlands, as in Scotland, the women were 
better timekeepers, except where the workers included 
& large proportion of married women. On heavy 


capstan work women were able to do 75 per cent. of 
the work of a man, on light capstan work their output 





was better than that of the men, and this applied 
generally to the production of small articles. Nearly 
all employers agreed that women were giving great 
satisfaction. The total numbers of women and girls 
employed in the Midlands was about 200,000. 
On the subject of physical strain, fatigue, and 
liability to accident, it was pointed out that 
although new work has involved a great strain 
during the long shifts, the women workers of 
Birmingham have long been accustomed to work 
involving physical strain, such as chain making, and 
do not feel bad effects as much as women in other 
districts. 

A general conclusion of the effects of the war on 
engineering might be stated. The new and automatic 
type of machinery introduced into shell factories 
could be adapted to general engineering work, and 
especially to the production of standardised and 
interchangeable parts. When the war ended, 
manufacturers would find to their hand an organisa- 
tion suited to its use, and a supply of labour, male 
and female, experienced in handling it. Such 
valuable material would not necessarily be thrown on 
the scrap heap ; rather would it be employed in the 
expansion of those branches of engineering organised 
on lines of specialised labour and automatic pro- 
duction. It might even create new industries. 

SECTION G. 

One session was devoted almost entirely to a dis- 
cussion of the possibilities of fuel economy from the 
point of view of electrical power distribution. 

Mr. C. H. Merz, in opening the subject, said that 
if the community was to benefit by the electric 
supply industry being given the maximum chance of 
development, and if the erection of the most econo- 
mical generating machines in the best possible posi- 
tions for economical production was to be secured, 
and insisted upon, as it must be, by some central 
authority, the first thing to aim at was the establish- 
ment in each industrial district of a common inter- 
connected electrical power distribution system. Such 
an ideal might be achieved in this country, on account 
of its compact nature, to an extent which was not 
possible in other countries. What was required was 
co-operation and joint working between the different 
company and municipal electric supply undertakings, 
and this, except in certain cases, had not been possible 
in the past, due largely to Parliamentary and muni- 
cipal opposition. If such a complete and unified 
system of mains could be established in each industrial 
area, the erection in the best situations of generating 
plant of the highest economy would naturally ensue. 
Another advantage which would follow the erection 
of plants on roomy and efficient sites, rather than on 
crowded and inefficient sites, was that it would 
materially facilitate the extraction of the by-products, 
which could be obtained from the coal before it was 
consumed in the boiler furnace, wherever it was 
commercially possible to do so. This process would 
require large sites. Such by-products might be of 
as great a value to the community as the residue of 
fuel, for they included :—(1) Sulphate of ammonia 
and other products of value as manure and as raw 
material for manufacturers. (2) Benzol and other 
important hydrocarbons, of value in the dye industry, 
for example. (3) Oils, including motor spirit. It 
had been calculated that the requirements of Great 
Britain in the way of manures, crude oils, oils for 
marine propulsion, and motor spirit for road traction, 
could all be largely supplied as by-products of the 
normal home coal consumption, if only proper 
encouragement were given to the establishment of 
really economical electrical power distribution systems 
throughout the country. 

Mr. R. P. Sloan gave details of the extent to which 
electric power distribution had been developed in 
the North-East Coast district over an area of 1400 
square miles. Special reference was made to the 
supply of electricity in coal mines in that area. It 
was estimated that, apart from the smaller colliery 
supplies, pits having an output of over 20,000,000 
tons of coal per annum, now depended upon the 
power companies for their supply. The uses to which 
electricity was put included pumping. hauling 
ventilating, winding, &c. It was estimated, in the 
case of collieries, that at least 75 per cent. of the coal 
previously used for. power purposes had been saved 
as a result of burning it at the generating stations 
of the power companies, instead of each pit generating 
its own power. This was equivalent to a saving of 
at least 1,000,000 tons of coal per annum,. apart 
altogether from the saving of coal resulting from 
the utilisation of waste heat, and the saving by 
producing power for shipbuilding and engineering 
works and for the railways. One of the most interest- 
ing features of the problem that had to be dealt with, 
and which it was not too much to say was also of 
considerable national importance, was the utilisation 
of the waste heat in the district. The counties of 
Northumberland and Durham and the North Riding 
of Yorkshire produced some 7,500,000 tons of coke 
per annum. The bulk of this used to be made in 
the old-fashioned beehive ovens, but during the last 
decade the retort type of oven had made rapid progress 
on account of its increased coke yield, and the value 
of the by-products recoverable. The waste heat 
from these ovens and from the blast-furnaces and the 
exhaust steam from blowing engines in the Cleveland 
district formed a considerable source of power. The 





problem of the utilisation of this waste heat had been 
solved by the establishment of local generating 
stations, where such surplus power was available. 
These plants fed into the main power companies’ 
system, and the stations worked in parallel with 
the five main generating stations. Waste-heat 
stations, as they were commonly called, were run 
so that they each supplied the maximum amount of 
energy possible—depending on the supply of waste 
heat or steam available—all regulating being done 
by the main power stations. The power company 
need insta] no plant in any of the waste-heat stations 
connected to its system, being able to meet any 
variation of load by means of its coal-fired stations, 
which also acted as standby against any breakdown. 
Moreover, the power company, having a market for 
current many times greater than the output of any 
individual waste-heat station, was able to run such 
stations continuously at their maximum output 
capacity, so utilising completely all the current that 
could be produced therein ; whereas it was impossible 
to conceive the power requirements of an individua! 
coke oven and colliery installation coinciding even 
approximately over twenty-four hours with the 
amount of gas or waste heat available. There were 
now eleven waste-heat stations in operation in the 
North-East Coast area, and the waste heat available 
was sufficient for the generation of an amount of 
power very considerably in excess of that required 
by the colliery owners. Duri the year 1915 
two stations alone turned out 40,000,000 units, of 
which only 10,000,000, or 25 per cent., were required 
for the working of the collieries, the remaining 
30,000,000 being delivered into the mains of the 
power supply company. The total coal saving due 
to utilisation of waste heat on the North Sea Coast 
now amounted to some 150,000 tons per annum. 

Mr. W. B. Woodhouse s ted as a means of 
providing funds for the work of the Fuel Committee 
a tax on all coal used. Taking 270 million tons as 
the output per annum, only 30 millions were car- 
bonised, leaving 240 million tons uncarbonised, or 
sent out of the country before extracting their 
residuals. A penny a ton would produce a million 
a year, and if an extra penny per ton were imposed 
each year witil Is. per ton was reached that would 
be a very valuable stimulus towards the object they 
all had in mind. The dearer an article became the 
more necessary did it become to utilise it economically, 
and such a tax might eventually bring about the 
position that all coal would be used at the coalfield. 
The development of carbonisation, in his opinion, 
must go hand in hand with power distribution by 
means of electricity. In the Yorkshire area there were 
400 collieries, producing ever 30 million tons a year, 
and co-operation between them and the power 
company would bring about three things :—(1) An 
increase in the amount of coal carbonised, (2) the 
utilisation of low-grade fuels, and (3) a reduction 
in the cost of power, not only to the collieries them- 
selves, but to all the power users in the district. An 
interesting development this year was the co-operation 
of the Yorkshire Power Company, with works 
employing the low-temperature process of carbonisa- 
tion. This was intended to supply the power com- 
pany with a large quantity of fuel gas,:and also to 
produce a smokeless fuel for domestic purposes. He 
looked forward very hopefully to low-temperature 
carbonisation processes, despite the somewhat dis- 
appointing history of the past. Development with 
other power companies throughout the country had 
not gone on so rapidly as on the North-East Coast 
for a variety of reasons. One was, unfortunately, 
that in the areas of the power companies there were 
in existence a number of municipal undertakings. 
In Yorkshire, with a population of three millions, 
no less than two millions of the inhabitants were in 
the larger towns, and the company was not permitted 
to supply in those towns without the consent of the 
municipality. Even to-day there were twelve muni- 
cipal undertakings in the Yorkshire companies’ area 
which were not connected with one another, 
nor, with one exception, with the power company. 
There was, however, a new spirit abroad, and if 
co-operation could be brought about, there was no 
doubt that power would not only be produced very 
much more cheaply and fuel be used more econo- 
mically, but smoke would be almost entirely 
eliminated. 

Mr. R. MacLaurin said he had been experimenting 
at Glasgow for the last year or so with several objects 
in view, and had succeeded in making a good smokeless 
fuel from ordinary coal. The results justified him in 
saying that he could return to the boiler 66 to 75 per 
cent. of the energy of the fuel. The oil contained 
10 to 15 per cent. of the energy of the fuel, and there 
was a loss of about 20 per cent. on the average inside 
the apparatus. Taking an average of 70 per cent. 
of the energy of the fuel as put back again, he had to 
account for the remaining 30 per cent. For that loss, 
however, he returned 15 gallons to 20 gallons of oil 
with some qualities of coal, and 40 with others, and 
also got 40 lb. to 601b. of ammonia, which, he believed, 
could be brought up to 90 Ib. or 100 lb. The method 
he was using in the Glasgow Corporation experi- 
ment was to distil the coal by internal heating. 
The plant was simply a producer, in which the 
gas passed through the fuel, and carried the 
oils with it, but in the upper part of the apparatus 
the oils condensed and were trapped. The result 
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was that this oil was like a crude oil from an oil 
retort. From this crude oil he obtained about 6 per 
cent. of light oil, distilling up to 170 deg. There was, 
however, no benzol nor toluol, nor any of the aromatic 
hydrocarbons in the oil. The capital cost of a plant 
for dealing with one ton of coal- per hour would be 
£1500. 

Mr. W. A. Chamen referred to the efforts now being 
made by the Incorporated Municipal Electrical 
Association and the Association of Power Companies 
to co-operate. A joint committee of five members 
and the secretaries of the respective associations 
had been formed, and progress had been made almost 
to the point when it was hoped to be able to take 
actual steps in the provinces. It was felt to be some- 
thing of a disgrace that the electrical industry of this 
country should require anything in the nature of 
coercion by legislation. The Joint Committee 
believed that to a large extent all necessary powers 
for linking up existing generating stations were at 
present available, and unless in very special circum- 
stances it should noi be necessary to go to Parlia- 
ment for powers to act. The Joint Committee desired 
him to let the public know of thisjspontaneous move, 
and he hoped that it would be possible to say a good 
deal more about it shortly. One thing, perhaps, 
would require legislation, and that was the question 
of wayleaves for laying cables. Already the Post- 
master-General had found it necessary to get com- 
pulsory powers of this nature, and if it were necessary 
for that purpose, it was even more so in the interests 
of the development of electric supply in this country. 

Mr. R. A. Chattock said that apparently the 
greatest economy in coal could be obtained by gasi- 
fication and the recovery of the by-products, and it 
had been demonstrated that it was perfectly possible 
to run large electrical generating stations by means of 
gas-fired boilers. Indeed, greater economy in the 
running of these stations could be obtained by that 
means than by burning raw coal. At the same time, 
it was evident from what had been done that the 
amount of work involved in handling coal in that 
Way was very much greater than what had to be done 
at the present time in burning raw coal. A very 
much larger area of land was necessary, extensive 
works were required to be put down to distil the coal 
and recover the by-products, and, in addition, if it 
were done on a very large scale, of which there was 
every indication, every one of these by-products 
would represent practically a business in itself, and 
require an organisation and large staffs. It was 
hardly fair to ask the electrical industry to fulfil all 
these duties in addition to supplying electrical 
energy, and it seemed to him that the handling of 
coal in that way should be undertaken by some other 
body, which would primarily be occupied in that 
only, leaving the generation of electrical energy to 
the electrical engineers. Such a body would have 
naturally to work in close touch with electrical engi- 
neers, but the businesses would have to be kept 
distinet as far as financial and operating conditions 
were concerned. Possibly an association could be 
formed for handling the coal of the country in this 
way, consisting of coalowners and users. Indeed, 
such a body might have statutory powers given to 
it to handle the coal of the country. It had 
been suggested that large generating stations should 
be put close to the spot where the coal was produced, 
but there was one consideration governing that, 
namely, the necessity for an ample supply of con- 
densing water. In the Midlands they were not very 
well supplied with rivers, and cooling towers were 
necessary. The cooling towers at Birmingham 
were evaporating one million gallons of water per 
day, and the whole supply of water to the city of 
Birmingham was only about 25 million gallons a day, 
and that had to be brought mostly from Wales, so 
that if they imagined large generating stations fifty 
times the size of the present Birmingham station, 
which would probably be necessary to supply that 
area, it was quite possible that the available supply 
of water in the district would not be sufficient, so 
that it would be necessary to place these stations 
where there was an ample supply of water, and where 
the best results could be obtained from the generating 
plant. The cost of transmitting energy from such 
positions by means of trunk mains would be reduced 
to a comparatively low figure if a very high electrical 
pressure were used, and there was no objection to 
going up to 100,000 for transmitting purposes. It 
was difficult, however, to see at the moment how these 
large generating stations could come into existence 
within a reasonable period of time. It might be 
necessary to get Parliament to compel users to take 
their energy in the form of electricity, the justification 
for such a course being the proper conservation of 
the coal supply of the country and the elimination 
of smoke. It was interesting to know that power 
companies and municipalities were coming together 
with regard to linking up, and, in addition to 
what Mr. Chamen had described, the Institution of 
Electrical Engineers had appointed a committee 
to consider very much the same question, but it 
was looking at it from a national point of view, and 
was considering the engineering necessities for 


centralising the generation of electricity at certain 
points in the country and distributing it from these 
centres. 

Mr. J. 8. Highfield also regarded the question of 
generation of electricity on a large scale by the use 





of coal and the treatment of coal in such a way as 
to obtain by-products as distinct and separate pro- 
cesses. He was not at all sure that it was the right 
policy to look on our coal supplies now as lasting only 
so many hundred years, and to spend large sums of 
money in trying to economise, because before that 
period had elapsed developments might arise which 
would render all this capital expenditure unnecessary. 








BRITISH BUILT PASSENGER LOCOMOTIVES 
FOR FRENCH STATE RAILWAYS. 


In our issue of August 4th we published some particulars 
and photographs of the passenger and goods engines which 
the North British Locomotive Company, Limited, of 
Glasgow, is now building for the French State Railways. 
The passenger engines are of the four-cylinder compound 
‘“* Pacific” type employing superheated steam. Of these 
engines we give to-day in a two-page Supplement drawings 
showing the design of the high and low-pressure 
cylinders, and of the high and low-pressure valve gears. 
Herewith will also be found drawings showing the con- 





struction of the reversing gear and of the Bissel truck, 

and one showing the boiler arrangement. 
Dealing first with the drawings given in the Supplement, | 

we may remark that the high-pressure cylinders are cast 


supplies steam to both the inside cylinders during simple 
working, while the smaller volumed outside cylinders are 
each supplied through an orifice 120 mm. in diameter. ‘The 
explanation of both these points is to be found in the fact 
that simple working is resorted to, not as a regular means 
of pulling an extra heavy train, but only at starting, and 
on short stiff up-hill gradients. At starting, if the engine 
is not run simple, no steam will reach the inside cylinders 
until the outside cylinders have exhausted, that is, until the 
engine has moved its load through a certain distance. The 
power developed in the outside cylinders may be insuffi- 
cient thus to start the load. Hence it has to be augmented 
by supplying the inside cylinders with steam directly taken 
from the boiler. On short stiff up gradients the high-pressure 
cylinders, as indeed at all times during compound working, 
have to exhaust against the back pressure of the receiver. 
By working simple this back pressure can be removed, and 
the power consequently increased. This feature of simple 
working is also of value in increasing the tractive effort at 
starting, and explains why it is advantageous to run the 
engine simple during the period of acceleration. 

In both circumstances, then, under which simple working 
is resorted to, the speed of the engine is low. As the inlet 
L is of small diameter, and as the receiver and inside 


| cylinder volume is large, full boiler pressure admitted 


through the opening L fills the receiver with steam,, the 
pressure of which does not normally rise above 80 Ib. 

The engine is provided with a counter pressure brake 
arrangement on the Le Chatelier system. This system 
has been long in use on the Continent, and is resorted to 
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Fig. 1—CHANGE-OVER VALVE 


separately, and are fixed outside the main frames at a | 
point considerably to the rear of the low-pressure cylinders. 
The latter are cast together, and are formed with a saddle 
for the support of the smoke-box, beneath which they are 
fixed. The high-pressure cylinders receive their steam 
supply through piston valves, having inside admission. 
At each end of the valve chest a curved port leads the 
exhaust steam into a receiver pipe formed in the cylinder 
casting between the cylinder and the frame flange. As 
shown in the motion arrangement drawing, the steam 
chest covers are formed each with two prongs about 2}in. 
wide, which project across the mouths of the exhaust ports, 
and terminate within 3 mm. of the valve bush. These | 
prongs serve as a safety arrangement intended to obviate | 
trouble should the bush work loose. 

The exhaust steam from the high-pressure cylinder | 
receiver pipes is conducted forward to somewhat similar | 
pipes cast with the low-pressure cylinders and hanging over | 
the main frames. The latter pipes, in normal working, give | 
direct access to the low-pressure steam chests. Provision | 
has, however, to be made for working all the four cylinders | 
with live steam, as for instance at starting. To this end | 
each receiver pipe on the low-pressure casting contains a | 
change-over valve of the type shown in the accompanying 
engraving—Fig. 1. These valves are hand operated | 
through spindles attached to their front ends. ‘To under- | 
stand the arrangement adopted reference should be made 
to the drawing of the low-pressure cylinders in the Supple- 
ment. The back.ends A A of the two steam chests com- 
municate with one another through the chamber B. The 
front ends C C are also in communication through the 
arched passage D. The two steam chests, the chamber B, 
and the passage D, taken together constitute a receiver 
volume for the high-pressure exhaust steam. Between 
the chambers B D is the forked passage E through which 
the low-pressure exhaust in normal working reaches the 
blast pipe. In such working the change valves are set to 
open the inlets F F to the low-pressure valve chests. When 
it is desired to work all four cylinders “‘ simple ’’ the change 
valves are rotated to close these inlets, and open the ports 
marked G, hitherto closed. The exhaust from the inside 
cylinders still goes up the forked passage E. That from 
the outside cylinders reaches the ports G, and flowing 
along the passages H J leaves by the orifice K formed 
between the branches of the exhaust E. In this way the 
two exhausts are united just below the blast pipe. 





The admission of live steam to the receiver space of the | p 


inside cylinder during simple working is made through the 
valve seat L. The co ing valve seat M on the 
other side of the blast pipe is for a safety valve set to open 
at a pressure of 80 lb. per square inch. Two points may 
here be explained. First, although the live steam 
admitted to the receiver has a boiler pressure of 227 lb., 





the safety valve M is set to blow off at 80lb. Secondly, 
the single orifice L, having a diameter of only 55 mm., 


on down gradients of considerable length. In general it 


| consists in establishing a steam pressure behind the pistons 


during periods when the end in question of the cylinder 
should be normally open to the exhaust, and of relieving 
this pressure during the normal period of admission. We 
are, unfortunately, not in a position to give a completely 
satisfactory account of how the system is worked in the 
case of the engine now illustrated. The following, how- 
ever, may be taken as applying in principle to one of the 
cylinders of a “‘ simple ’ locomotive :—To bring the brake 
into effect steam is shut off at the regulator, the valve gear 
is reversed and hot water from the boiler is admitted into 
the exhaust branch or passage in the cylinder casting, as, 
say, at A in the sketch—Fig. 2. Consider the front end 
B of the cylinder when the piston is moving towards the 
back. Normally admission should be taking place. As, 






































} 
f SS ] ] 
a) 7 
SY 
uy 
y bs. 
£ 8 
x} 8 
N/ — ue 
a} ‘ 
“THe ENGineeR™ Swain Se 
Fig. 2 : 


however, the ‘regulator is closed, and the valve gear 
reversed, the end B is open to the exhaust. Hot water 
entering the exhaust passage at A comes under atmos- 
pheric pressure and quickly passes off into steam. A 
little of this atmospheric steam may escape up the blast 
pipe, but some of it is drawn into the cylinder after the 
receding piston. When the piston reaches the back end of its 
stroke the cylinder is thus filled with steam at atmospheric 
ressure. On the return or forward stroke of the piston 
the end B should normally be open to the exhaust, but as 
the valve gear is reversed it is clearly open to admission. 
The atmospheric steam in the cylinder is thus compressed 
up through the admission port into the steam chest and 
main steam pipe. ° The back pressure, against which the 
piston has to move, steadily grows with each forward 
stroke, until the steam in the chest and main pipe reaches 
boiler pressure. Thereafter a further slight rise of pressure 
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will enable the steam to lift the regulator valve—pre- | pressure brake into effect not only is the regulator shut 
sumably of a special design—and flow into the boiler. In | and the valve gear reversed, but the change valves at the 
the end then a steady state is reached, in which, during | low-pressure cylinders are put into the *‘ simple ”’ position. 
what should be the admission period at the end B, | This being so, the counter pressure effect obtained from 
atmospheric steam is drawn into the cylinder, while, | the hot water admitted as mentioned can clearly be de- 
during what should be the exhaust peried, the piston has | veloped only in the high-pressure cylinders. On the other | 
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Fig. 3—REVERSING GEAR 


to move against a back pressure equal to that in the boiler. | hand, the high-pressure cylinders are provided with by- 
The other end of the cylinder, of course, experiences a | passes, whereby when steam is shut off and the engine is | 
similar set of conditions. The object of using hot boiler | running down hill a pumping action may be avoided by | 
water rather than boiler steam is that it gives a supply of | putting the two ends of each cylinder into communication 
atmospheric steam without resort to throttling. with each other. The point to notice is that the valves 
In the engines now being dealt with the supply of hot !in these by-passes are automatically controlled by a' 











pressure can be developed in the high-pressure cylinders. 

The valve gears for both the inside and outside cylinders 
are of the Walschaerts type. In the case of each low- 
pressure cylinder the excentric on the crank axle leads its 
crank and operates the valve for forward driving. In 
the case of the high-pressure cylinders each crank leads its 
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*‘excentric.” The high-pressure valves, however, have 
inside admission, so that the crank axle excentrics in 
this case also drive the valves for forward working. It 
follows, therefore, that both reversing shafts are similarly 
moved to reverse the engine. 

The reversing screw bracket is shown in a separate 
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Fig. 4—BISSEL TRUCK 


boiler water for the couriter pressure effect is admitted | pneumatic arrangement in such a way that as soon as the 
through a 20 mm. hole situated at the mid-point in the | regulator is closed the .by-passes are opened. There is 
length of each receiver pipe for the high-pressure cylinders. no provision, we are informed, whereby this automatic 
We are unable, as we have said, to state definitely the | action can be interfered with when it is desired to bring 
precise method of counter pressure working adopted in the counter pressure brake into effect. Yet so long as the 
these engines. It is understood that to bring the counter | by-passes are open it is impossible to see how the counter 


engraving—Fig. 3. It will be seen that provision is 
made for adjusting the valve gears either in unison or 
separately. The screw is formed with a triple left-hand 
thread, and is in two parts. The forward part controls 
the nut of the high-pressure valve gear, and is provided 
with double ball bearings at the front end to take the 
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thrust. The rear part of the screw controls the nut of the 
low-pressure valve gear, and is in the nature of a sleeve 
fitting over the stem of the forward part. The rear end 
of the sleeve part terminates in a circular flange serrated 
round its periphery. The stem of the forward part 
projects through this flange and is squared for the reception 
of a hand wheel. A spring catch and bolt on the hand 
wheel permit the two parts of the screw to be operated in 
unison or separately. A second spring catch pivoted to 
the cast iron reversing bracket frame can also be engaged 
or disengaged in the serrations of the flanged end. This 





catch permits both parts of the screw to be locked against 
rotation or, with the catch on the hand wheel out of 
engagement, permits the rear part of the screw to be locked 
while the forward part is rotated. It will be gathered, then, 
that while both sets of valve gear can be operated together 
or the high-pressure valve gear operated separately, the 
low-pressure gear cannot be moved independently of the 
other. 

The arrangement of the Bissel truck supporting the rear 
end of the engine is shown in Fig. 4. The interest in the 
design centres round the fact that the springs of the truck 
are **‘ compensated ” with those of the rigid wheel base as 
well as crosswise between themselves. The truck axle has 
a total side play of 150 mm. No side play can, however, 
be permitted in the compensating levers. Hence the side 
play of the truck springs must be modified from what it 
would be were “ compensation ” not adopted. The springs 
have in fact to remain substantially unmoved in the lateral 
direction when the truck axle moves sideways about the 
pin A as pivot. To this end each spring is hung from a 
pin B passing through the mid-point of a U-sha 
easting C. The parallel limbs of this casting pass up on | 
either side of the axle-box and are united to links D hung 
from a second casting E resting on top of the axle-box. 
Were the side play of the axle strictly parallel and non- | 
radial the articulation provided by the links D would | 
permit the side play to take effect without displacing | 
the spring laterally, although it would rise slightly. The | 
side play is, however, of a radial nature. Hence the 
casting E, while compelled to follow the sideways motion 
of the axle-box, has to be free to rotate slightly relatively 
thereto. This is permitted by providing it with a circular | 
bearing seat as shown at F. 

The general arrangement of the boiler is shown in 
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Fig. 5. The peculiar shape of the fire-box referred ‘to in 
our earlier article is indicated in this engraving. The 
fire-box stays above the line A B—that is approximately 
above the brick arch—are of manganese bronze, and below 
this line of copper. It may be remarked that the shape 
of the inner fire-box is such that it must be inserted from 
the back. The outer fire-door plate cannot therefore be 
riveted in place until the fire-box is inserted. The total 
volume of the boiler is 427 cubic feet. Of this, 127 cubic 
feet are occupied by steam and 300 cubic feet by water, 
the water level under these conditions being 100 mm. 
above the roof of the fire-box. The total heating surfac< 
in the boiler, not including superheater surfaces, is 2282 
square feet, so that about 7} square feet of heating surface 
are provided for every cubic foot of water in the boiler. 








IRON AND STEEL INSTITUTE. 
No. I. 

‘THE autumn meeting of the Iron and Steel Institute 
was held in the hall of the Institution of Civil Engi- 
neers on September 2Ilst and 22nd, under the pre- 
sidency of Sir William Beardmore. 

In opening the proceedings the President said that 
with the object of encouraging the members to take 
more interest in the affairs of the Institute it had been 
recommended by the Council that its work should be 
extended. 

It was recommended that in each of the larger 
British Dominions where a membership already exists 
the Council should appoint a prominent member to be 
“* correspondent” with the head office, and, where 
conditions were favourable, to form a local Committee. 
It was thought that such local committees would 
usefully extend the influence of the Institute in their 
respective districts, and they might themselves be 
able to organise occasional meetings for discussion of 
matters of interest to them. The formation of local 
sections of the Iron and Steel Institute in Great 








Britain had been{considered, but in view of the fact 
that in each of the principal iron and steel manufac- 
turing districts strong lecal Institutes existed, having 
for their object the discussion of matters of practical 
and scientific interest to iron and steel metallurgists, 
the establishment of local sections in the same dis- 
tricts would not be practicable. On the other hand, 
the Council felt that it might be desirable for the Iron 
and Steel Institute to lead the way towards a closer 
relationship between itself and the Staffordshire Iron 
and Steel Institute, the Cleveland Institution of Engi- 
neers, the Sheffield Society of Engineers and Metal- 
lurgists, and the West of Scotland Iron and Steel 
Institute, whose objects all coincide with those of the 
Institute itself. It was suggested for the considera- 
tion of the Council that the presidents for the time 
being of each of these Institutions might be invited 
to become ex officio members of Council of the Iron 
and Steel Institute ; that is to say, they would be 
aggregated to the existing Council as a new group of 
Council members. 

It was further recommended that committees be 
formed to report on new developments in the industry, 
and to assist in obtaining practical papers thereon. 
Such committees might be five in number, dealing 


| respectively with (a) Mining, fuel refractories ; (6) 


Pig iron, foundry practice ; (c) Steel and alloys ; (d) 
Mechanical treatment ; and (e) Physics, chemistry, 
microscopy. In addition to these committees, a 
Research Committee might be formed for the purpose 
of suggesting and advising on subjects suitable for 
investigation and research. 

It was proposed that five Technical Committees 
should consist of about eight members each, including 
one or more members of Council to each committee, 
and the six other members to be chosen from among 
the members of the Institute. The Research Com- 
mittee would consist of one or more members of Council 
appointed by the Council, and each of the five Tech- 
nical Committees would nominate one of their members 












- HalF Plan 
—1057"—-4|_ of Firebox. 
=e ———- PH 2 


iaiemecgeiacicacieaaeecace aman eens 
—_— Centre line of Firebox 


2:050™ 


Fig. 5—-BOILER ARRANGEMENT 


to the Committee, so that it would consist of, say, 
seven or eight members. 

It was also recommended that a new class of members 
should be formed to be called the Associate Class, and 
that the following might be the conditions under 
which associates could join the Institute :—Candidates 
for election as associates shall be persons not exceed- 
ing 24 years of age, and should be students of metal- 
lurgy at a University or college ; pupils or apprentices 
to metallurgists or engineers or in metallurgical or 
engineering works; or persons employed in some 
practical or scientific capacity or in a metallurgical or 
engineering works. Associates over 21 years of age, 
if qualified for membership, might on application be 
transferred by the Council to full membership. 

Sir Robert Hadfield, speaking in the discussion on 
Dr. Stead’s paper later, referred to the statement of 
the President, and asked why they should not have 
women associates of the Institute. The women of 
England had done magnificently during the war, and 
he did not see why they should not be eligible to join 
the Institute. 

The first paper read was that by Dr. J. E. Stead, 
“Influence of Some Elements on the Mechanical 
Properties of Steel.” This is a very long and 
valuable monograph which will occupy no less than 
ninety-one pages of the Journal. It is divided into 
sections headed (I.) Influence of Carbon and the Heat 
Treatment of Steel. (II.) Influence of Phosphorus. 
(III.) Influence of Sulphur and Manganese. (IV.) 
Influence of Silicon. (V.) Influence of Copper. 
aud (VI). Influence of Tin. 

Mr. M. Mannaberg said that the facts in relation 
to the influence of phosphorus, sulphur, copper and 
tin on steel, as stated by the author, were well known 
to manufacturers. They knew perfectly well, for 
instance, that phosphorus was not such a great 
enemy as many people suggested. The tests were 
dictated more by the consulting engineers than by 














the steel makers, who had to make the steel which 
they were asked to make, and not the steel which they 
would like to make. Steel containing tin was rejected 
by a large number of people ; for instance, steei plate 
makers rejected steel which contained only traces of 
tin. So far as copper was concerned, it was not 
injurious to the extent that some people imagined. 

Sir Robert Hadfield said that the word “ anneal- 
ing” to his mind was getting played out ; it covered 
so much, and very often meant so little. The word 
‘“‘annealing’’ in itself was useful as generically meaning 
heat treatment, but it would be better in all papers 
it more specific language could be used when reference 
was made to annealing. It was desirable to indicate 
the temperature used, the time for which the specimen 
was heated, and the size of the specimen being treated. 
With reference to the author’s description of experi- 
ments in the normalising of steel, an interesting part 
of the information desired seemed to be omitted, and 
he hoped the author would be able to supply it. The 
excellent results obtained were given, but the most 
vital point of all, namely, the yield point, was not 
mentioned. He referred to that specially because 
recently in carrying out a number of experiments, 
where it was desired to obtain much better elongation 
with some plain carbon steel, he was asked to meet a 
specification of about 22 tons with 40 to 50 tons breaking 
load, and notless than 22 per cent. elongation. At first 
sight that might seem a very easy specification to meet, 
but he advised the members who would like to make 
an experiment to try and see if they could get it with 
a large mass. It was not at all easy. Probably it 
was owing to the fact that in a large mass the cooling 
proceeded too slowly that the uniformity of tests 
which was required by such a_ specification was 
not obtained. Then the question arose, could it be 
met in any way by treatment? It certainly could 
be. ‘The same steel if quenched and reheated would 
give an excellent result. He had particulars of 
between thirty and forty tests, not one of which was 
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under 24 tons elastic, in which the breaking load 
was about the same as before treatment, and the 
elongation ranged from 20 to 26 per cent. That 
effect was obtained by quenching and reheating. In 
the same steel not quenched and reheated the elonga- 
tion would vary within comparatively wide limits, 
from 12 to 28 per cent. He did not suggest that the 
steel without treatment would be inferior for the 
purpose in question, but it was necessary to bear in 
mind the specification that had to be met. At the 
same time it could not be doubted that the more 
uniform elongation would generally indicate a better 
material. He referred to these facts in order to show 
what a wide variation could be obtained in steel of 
good composition with suitably low phosphorus and 
sulphur. It was therefore most important that the 
yield point should be stated, as although it was not 
necessarily a mark of inferiority, the inferior steel 
usually had a lower yield point. He regretted that he 
was not able to agree with the statements in Dr. 
Stead’s paper as to the effect of phosphorus. He 
admitted that with mild steels a higher phosphorus 
content than was usually regarded as good practice 
might do no harm, but the author should qualify his 
statement by pointing out that under such circum- 
stances there should be a low percentage of carbon. 
Unfortunately, in many of the steels that were being 
made at the present time low carbon was not per- 
missible, and it was certain that with high phosphorus, 
that was to say, anything over 0.08 or 0.09 per cent., 
the material was liable to be burnt during heat treat- 
ment as compared with a similar steel in regard to 
carbon and manganese, and with a lower sulphur and 
phosphorus content, or at any rate lower phosphorus. 
In confirmation of the fact that with certain mild 
steels or medium carbon steels containing high phos- 
phorus, a very excellent result could be obtained with 
proper heat treatment, he might state that he had 
made some years ago a small specimen of steel con- 
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taining about 0.14 per cent. of phosphorus, and by 
heat treatment had obtained some very remarkable | 
results. He sent a bar of this particular steel to Mr. 
Churchward, the chief mechanical engineer of the | 
Great Western Railway, who reported very excellent 
results from the mechanical and shock tests. In that 
case the carbon was about 0.2. He was sure that 
every Sheffield maker of high quality tool steel would, | 
however, most emphatically claim that it was im- 
portant to keep down the phosphorus, because when | 
the steel was hardened the evil effects of the phos- | 
phorus would be brought out. 

Dr. J. O. Arnold said that at the present time many | 
armament manufacturers were writhing under the | 
unreasonable specifications for sulphur and phos- 
phorus. There was one specification of 0.04 phos- | 
phorus, and it was the fact that if a heat was made, | 
and the phosphorus came out at 0.042 per cent., the 
material was rejected. That was not only unfair to | 
the manufacturer, but such ridiculous specifications 
were restricting the output of the country. His own 
opinion was that when the phosphorus was well below 
0.1 per cent. there was no danger in the case of 
structural steel. He was in agreement with Dr. 
Stead as to the influence of copper. He remembered 
now many years ago that the firm of which he was 
chemist accepted an offer from Middlesbrough of 
700 tons of pig iron at carriage rates, the material | 
being considered useless because of the copper content. 
The pig iron was used for the manufacture of steel | 
rails by the acid Bessemer process, the rails averaging 
a copper content of 0.47. All the rails were passed, 
and when seventeen years later he had an opportunity | 
of inspecting a record of their behaviour under main | 
line traffic he found there was not a single case of 
failure. He therefore regarded the presence of a 
small percentage of copper, not as an impurity, but as 
an improvement. 

Mr. C. H. Ridsdale dealt at length with what he 
termed an admirable paper, and one that had long | 
been needed. We ought, he said, to review the posi- | 
tion and see whether there was justification for many | 
of the opinions popularly held as to the harmful effect | 
of certain elements termed “impurities,” and not | 
simply accept them on the strength of tradition. In | 
the case of phosphorus and sulphur, it had long been | 
the custom to regard about .06 per cent. as the limit 
for most commercial steels up to .50 per cent. carbon, | 
and although of late British Standard Specifications | 
for rails allowed up to .07 per cent., and for some 
sections .08 per cent., yet one often met with such 
exaggerated ideas as that .08 to .10 per cent. of | 
phosphorus would fully account for extreme brittle- 
ness ; or of sulphur for redshortness, or mysterious | 
fractures resulting from segregated sulphides. He | 
held no brief for laxity in the matter of these elements, 
but the highest interests of the community would be 
best served by the truth, whether it seemed to cut into 
preconceived ideas and private interests or not. From 
many experiments and his whole experience he had | 
the conviction forced on him that the ideas popularly 
held as to the harmfulness of phosphorus and sulphur 
were greatly exaggerated, and not based on the sound | 
evidence of facts. He could not recall a single 
instance in which steel had received reasonable treat- | 
ment, where, for the particular purpose for which it 
was wanted, the presence of sulphur or phosphorus up | 
to, say, .10 per cent. could be definitely shown to be 
the cause of trouble. He had recently repeated more 
fully some experiments made in 1888 on excessive 
phosphorus due to segregation in soft steel. These 
experiments, which had been described in the Journal | 
of the Institute (Vol. I., 1897, page 241) were on 
different portions cut longitudinally from the same 


| the somewhat coarse grain of a 4in. billet. 


| the pure. 


| be regarded as 
| tuents of an alloy. They had their functions just as 


| sible. 


4in. square was obtained containing chemically a 
purer outer portion and a less pure central portion, in 


| each of which, however, the diffusion of the elements 


was normally even. Equal sized strips were cut 


_ from each portion and tested mechanically ; not only 


as rolled, but also in the normalised, and the chilled 
condition, with the results shown in the table below. 
Cold bend tests were made, under exactly similar 


| conditions, of the round turned portions of one-half 


of each of the test pieces which had been pulled. All 
bent double, viz., till the turned-over ends touched 
the piece, the space between the portions being only 
vsin. All stood perfectly without the least crack. 
They were then knocked down violently till close 
double and the outsides flattened. Breakages 
occurred in all, but from the insides of the bends only, 
due to “‘ back-lash.” This might be expected ys 

e 
tensile tests showed, as might be expected, slightly 


| harder central portions, corresponding to the extra 
| elements present, but they were quite good, whilst, 
' under the violent shock of the cold bend tests, the 


impure were not in the slightest degree inferior to 
In view of all the evidence which had been 
collected phosphorus and sulphur should no longer 
‘* impurities,” but simply as consti- 


other elements had,and only required to be used with 


| discrimination. 


Mr. E. H. Saniter said it would be a great advantage 
to the steel trade if it were possible to fix a definite 


| limit for taking the yield point and a definite manner 


of carrying it out. More clearness was also required 
in the use of the word “tempering.” Dr. Stead 
defined the meaning as the reheating of steel after 


| quenching in water or oil, but in his opinion it would 


be a great advantage to have the meaning of the 
expression extended to cover any reheating below 
the recalescence point. With reference to “ normal- 
ising,” it was held to describe a certain treatment, 
whereas originally the word was intended to describe 
the result produced. There was also the confusion 
which arose in connection with the use of the term 
“annealing.” It was confusing to use words which 
had so many meanings. Turning to the phosphorus 
problem, there was no disposition in Sheffield to 
believe in that material, and certainly the presence 
of sulphur was not an unmitigated benefit in steel 
rails. An excess of sulphur was liable to originate 


| cracks. As to the effect of copper, it seemed absurd 


that specifications should fix the limit at .05 per cent. 
Sir John Randles thought it would be necessary 


| to exercise a good deal of caution in accepting the 


views put forward by Dr. Stead, as to the effects of 
the presence of sulphur and phosphorus in steel. It 
would be a great mistake to allow the impression to 


| get abroad, particularly among those who supplied 


the raw materials of steel making, that a little more 
or less phosphorus and sulphur did not much matter. 
At the same time he agreed that some engineers took 


| an arbitrary objection to a slight increase in the per- 


centages of phosphorus and sulphur, and it would be 
well if those responsible for the rejection of the mate- 


| rials should have in their minds a margin of variation 


from the normal specification which would be permis- 
That was quite a different thing to spreading 
abroad the idea that the dangerous effects of high 
phosphorus and sulphur had been exaggerated. If 


| that view got abroad among those who supplied the 


manufacsurer with the coke and the ore and the lime- 


| stone then his troubles were going to be increased. 


Dr. W. Rosenhain, referring to the question of 


| nomenclature, drew attention to a recent report of 
| the Engineering Standards Committee on steels used 
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billet, namely, the outer purer portions with .06 to 
-07 per cent. P., which had a breaking stress of 
29 tons per square inch, and broke on bending cold 
through from 30 to 110 deg.; and the central eore, 
which, in spite of higher manganese and carbon, and 
- 10 per cent. phosphorus, had a breaking stress of only 
27 tons, and stood bending close double, this no 
doubt being due to their being of a more fibrous 
nature than the outer portions. In the repeat expe- 
riments he followed the same procedure, as there 
were advantages when both the pure and impure 
portions tested were from the same billet. A much 
truer gauge of the effect of the increase of these ele- 
ments was obtained than when steels from different 
casts or makes were compared, for all differences due 
to type of process, varying oxygenation, and rolling 
or thermal effects, either of which might have a very 
marked influence, were eliminated. A soft billet 


























in automobile construction, in which definitions of 
some of the terms which had been the subject of 
discussion had been given. As these definitions 
represented the views of people who were fully com- 
petent to decide the points at issue, it would be an 
advantage if they were generally adopted. On the 
subject of the results given in the paper he would 
point out that Dr. Stead relied very largely upon the 
data furnished by mechanical tests for determining 
the real value and importance of certain impurities 
or constituents in the steel. His comment was that 
while this was the most direct method of attack it 
was not the only one, and before full reliance could 
be placed on such tests they must be most exhaustive 
in their character. Different tests measured differing 


qualities, but there was one very important method, 
the notched bar impact test, the value of which was 
being more widely recognised, and it would add to the 





value of the paper if data obtained from that method 
of testing could be given. It was also of. great im- 
portance to keep records of the behaviour of materials 
in service, and that was a work which might perhaps 
be undertaken by one of the committees of the 
Institute, to which reference had been made by the 
President in opening the meeting. 

Mr. F. W. Harbord said that, on the question of 
sulphur and phosphorus he disagreed on broad and 
general lines with Dr. Stead. He would point out 
that the static tests upon which reliance had been 
placed did not show the effect of phosphorus. In the 
case of the Wohler test, specimens put under the 
same stress showed great variation in the elastic limit, 
and that tended to vitiate the results. He would 
hesitate to put Dr. Stead’s results in the hands of a 
student lest he should imbibe the idea that phos- 
phorus and sulphur were not dangerous up to .15 per 
cent. At the same time he agreed that it was neces- 
sary to have a more intelligent interpretation of 
specifications, and that reference should be made to 
the carbon content in conjunction with phosphorus. 
Too much latitude on a question which was influenced 
by so many variables might possibly, however, put the 
manufacturer in a worse position than at present, and 
that no doubt was the main reason for establishing 
a kind of flat rate for phosphorus and sulphur. He 
could not help feeling that the less phosphorus and 
sulphur the better. It was necessary to face the well- 
known fact that, with 0.1 per cent. of phosphorus in 
one part of an ingot you might have it present in 
another part of that ingot in much higher proportion. 
The same was true of sulphur, and although sulphur 
did not affect the mechanical strength of the material 
its presence might cause the incipient cracks to which 
reference had been made by another speaker. There 
were good reasons for fixing a low phosphorus content 
down to 0.04 for steels for certain purposes. 

Mr. C. J. Bagley could not agree with the author 
in his conclusions on the subject of phosphorus and 
sulphur. The specifications drawn up by civil 
engineers required a margin of ten times the greatest 
stress that would come on the material, and they 
obtained a good factor of safety. His firm had made 
millions of tests of plates over a period of twenty years, 
and the number of rejections had not been more than 
one-half of one per cent. When a large number of 
tests had been made on material containing the 
suggested permissible percentage of sulphur and 
phosphorus with the same small number of rejections 
there would be data to go upon. His experience was 
that with sulphur and phosphorus over 0.05 per cent. 
rejections took place from one cause or another which 
suggested it was not safe to use steel with sulphur and 
phosphorus contents over the recognised limits. 

Dr. Stead, in a long reply to the discussion, said he 
had never mentioned the word “ shell ’’ in his paper, 
but as the subject had been referred to by some 
speakers, he would point out that not one atom of 
evidence had been quoted to prove that if a shell 
steel contained 0.07 per cent. of sulphur and phos- 
phorus that shell would be in the slightest degree 
liable to break up on that account. It was well known 
that in the early days of the war the sulphur and 
phosphorus were restricted to 0.04 per cent. in all 
shell steel. It was Sir Robert Hadfield who was 
mainly responsible, against the wishes of some other 
shell makers, for raising the limit, and for that the 
nation was under great obligation to him. It was 
known now, from long practical use of the shell 
with 0.06 per cent. of sulphur and phospherus, that 
there was no loss of safety. With regard to armour- 
piercing shell, nobody had s ted that any but 
the purest material should be used. What it 
was hard to understand was why, after experience 
with non-hardened shell on land, the Admiralty 
should not allow non-hardened shell to be used at 
sea. It was said that the American navy specifica- 
tions admitted shell containing 0.06 per cent. of 
phosphorus and sulphur. He asked Sir Robert 
Hadfield to continue his good work, and advocate 
trials being made with shell containing between 0.07 
per cent. and 0.08 per cent. sulphur and phosphorus. 
Or, in the alternative, to use his influence with the 
authorities to make trials with steels in which the 
sulphur and phosphorus content only slightly ex- 
ceeded the prescribed limits, but which had all the 
prescribed physical properties. It was known that 
the German shell, which did not, break in the gun, 
contained up to 0.07 and 0.08fper cent. of phos- 
phorus and sulphur. The Engineering Standards 
Committee had for years past allowed 0.07 to 0.08 
per cent. in rails. If it was safe to have that per- 
centage in rails which were hammered for years, and 
subjected to all sorts of mechanical stresses, surely a 
shell which had only to withstand one blow from the 
propellant charge, which gave mainly compressive 
stresses, should be perfectly safe. He denied that he 
wished to make specifications less drastic for the 
benefit of steel makers. What he wanted to do was 
to prevent the country spending money unnecessarily. 
A great deal of material was rejected in works not by 
the Government inspector but by the management 
because it did not comply with a too stringent specifi- 
cation. That was the material which ought to be 
tested to decide if its use was justifiable. That was 
a@ common-sense view, but it was one the authorities 
would not recognise. Mr. Bagley said he could not 

with him. He could not understand Mr. 
Bagley’s attitude. The steel made in the acid furnace 
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for plates and other purposes contained between 0.06 
and 0.075 per cent. of phosphorus, but it behaved 
perfectly well. If the steel maker could produce a 
material containing up to .1 or higher phosphorus 
which possessed the necessary physical qualities to 
meet the needs of the engineer the steel maker ought 
to be complimented on his ability to make such a 
steel. His own view was that the shell specifications 
should be left in the hands of a body such as the Engi- 
neering Standards Committee during the war. 
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Carriage and Wagon Company, Limited). Secretary, R. T. 
Nugent, 51, Lincoln’s Inn-fields, London, W.C. 

The Federation is intended to occupy itself mainly with 
the broader questions which affect the trade and industry 
of the country, and to represent British producers and 
msnufacturers in much the same manner that the General 
Federation of Trade Unions represents organised labour. 
The Federation will not interfere with the normal functions 
of existing trade associations, but will support and 
strengthen them by every means in its power, in order that 
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the war, in co-operation with labour and in conjunction 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
I P 
Correspondents. ) 





THE MODERN VERTICAL BOILER. 


Str,—Will you please allow me, as the writer of the letter 


published August 25th, 1916, respecting suggested improvements 
in vertical boilers, to supplement the innovations I there and 
then advocated, with the following :— 

I have been approached by various gentlemen professing to 
be familiar with the various qualities a good vertical boiler should 
possess, or who were good enough to advance friendly criticism. 
Questions being freely asked, and, I believe, just as freely 
answered, respecting various details in my boiler, which savoured 
of apparently absolute originality, some of these esteemed 
critics stumbled at the bolted joint with which I connected the 
top half and the bottom half of the boiler shell together, and 
expressed their opinion that the soundness of such a joint was 
open to serious question. Sir, I have not the honour of having 
lived so long as those who adversely criticised the bolted joint, 
but I have lived sufficiently long to have learned that such 
joints are used on details which are required to withstand 
pressures far and away above that which any commercial steam 
boiler is ever called upon to withstand. Further, I stated in 
my former letter that I gave credit to Messrs. Shand, Mason, and 
Sons, the well-known makers of steam fire-engines, for acquiring 
and advocating such a bolted joint. I believe it is somewhere 
about forty years ago since Messrs. Shand, Mason, and Sons 
aequired and first used the joint, and the writer, only a few 
years subsequent to such acquisition, had the privilege on many 
occasions of taking such boilers apart and re-tubing them. 
Being associated with a famous fire brigade, which used the 
Shand, Mason, and Sons’ steam fire-engine for several years, 
I am able to state, from actual experience, that no trouble was 
ever found with what I have always designated the *‘S. and M.” 
bolted joint. It is a remarkable fact—yet fact it is —that 
gentlemen who live among boilers doubt the utility of a bolted 
joint, when such a joint has been successfully used in boilers 
in which steam is raised in less than six minutes from cold 














Y, 
Vy N 
SS 


Wy : y ‘ 
, YYjN 
Y a SS 
Y Oia 
GY if 





























Swain Sc 


“ F 
Tre Encinecr’’ 


BOLTED BOILER JOINT. 


water, for so many years. Having satisfied myself, and, I trust, 
all doubters, that the bolted joint in respect of vertical boilers 
is by no means an untried innovation, may I have a few lines 
additional space in which to describe a bolted joint of a far 
different kind to that previously referred to ? Many years ago, 
and long before the resources of the boiler-shop were up to 
present-day standard, the writer designed and put into work a 
vertical boiler with a bolted joint—as shown in the illustra- 
tion herewith. It will be observed that the idea of cutting away 
the valuable fibre of the material was, even at that time, 
“taboo,” as not a single hole was drilled with which to make 
the bolted joint. The idea got no farther than the works in 
which the boiler was made, and for many years used ; but the 
designer claims such as a most useful method and worthy of 
some little interest, and with the splendid resources of the 
modern boiler-shop such joints can easily be made. The 
sketch almost explains itself. The adapter H is truly turned 
and is made of steel. All meeting faces are dead concentric 
and true, and the jointing material is coated with graphite on 
both sides. The joint, though little known in respect of believe. 
has been frequently used with considerable success, and for 
higher pressures than boilers are called on to withstand. 
Silvertown, E., September 19th. J. T. Towtson. 


ENGLISH LINEAL MEASURES. 


Srr,—In my last letter, in your issue of the 22nd inst., the 
superiority of our English lineal measures was shown as far 
down as the inch. With your permission I now seek to show 
that the same superiority exists in-and under the inch. 

The divisions of an inch—4}, }, and }#—are distinctive and 
simple, and in constant use in our shops. They favour the use 
of aliquot parts. Thus, leading screws for lathes are very 
generally }in. or }in. in pitch. e speak of l}in., 2}in., 3Lin., 
&c.—all simple and distinctive. There is nothing in the metre 
to correspond with the simple inch divisions. An ironworker 
requires a packing or distance piece of }in. Two pieces of a 
centimetre thick, jin. approximately, might do with the metric, 
or two jin. with us. r one lem. and twoimm. With us 
$+4 or 3+4+4, or $+ 3+ 4. The simplicity of our 
divisible divisions are useful in facilitating ordinary work, and 
are superior to groups of millimetres. 

But lineal measures are not confined to a few trades. All 
the industries use them. This is a simple platitude, but easily 
forgotten. Joiners use lining and flooring varying in thickness 
by 8ths from }in. to lin. and upwards. These thicknesses 
are suitable for the different classes of work, and are also easily 
distinguished from one another. Wood is not so accurately 
thicknessed as rolled plates, and an 3th is not too much to 
prevent confusion. 

For my part, I cannot conceive of a better division for an 
inch than 3ths. Divided by two, we have our I6ths, 
which are in general use in engineering and other trades, and 
the further divisions of 32s and 64s supply us with all the 





necessary divisions for ordinary work. Two millimetres = 5/64s, 

If two steel rules of Ift., with the different measurements, are 
examined, it will be seen that a lengthened mark divides the 
centimetres in the metric rule. This gives us groups of 5 mm, 

approximately ,';. In our English rule we have a long mark 
at the 4, a shorter at the }s, anda shorter at the 4s, The 16s are 
uniform. This gives so clear a rule that 32s are easily made out 
without lines, though it is quite convenient to-mark an inch or 
so with them. ‘The clearness facilitates a method often employed 
by our men. The length of a bolt has to be measu He 
may proceed thus Holding the rule so that the thumbnails 
are at 4in., which he has measured, he says, “‘ The recess is 
1jin.”’ and shifts the thumbnail of his left hand to 2fin. “ The 
plate is fin.,” the thumbnail goes to 2fin.. “ The nut and washer 
are lin.,” shifting the thumbnail to 3fin. ‘ Four inches is 
the length of the bolt.” The method is quite a good one, as 
it largely prevents mistakes. Of course, it may be done mentally. 
This method cannot be so easily employed on a metric rule, as 
the lines are closer and more confused. It would be 100 mm., 
deduct 35 mm., add 7mm., add 25, giving 97 mm., with a 
similar result of 100 mm. for the length of the bolt. 

We have also subsidiary measures, as those of wire gauges. 
With the French the sizes are expressed in fractions of a milli- 
metre, with us in fractions of aninch. And we have the measure. 
ments used frequently in micrometers, where an inch is assumed 
to be divided into 1000 parts. Here, again, we see the value of 
the inch as a unit. It may be asked, How can you agree to the 
inch being divided into a thousand and object to a millimetre 
being multiplied by a thousand ?. Not only is the micrometer 
used for the finest work, although we must add that use is 
increasing, but it is really a piece of apparatus. If the screw 
has 40 threads per inch, each turn moves the spindle j;in. Five 
turns, then, give jin., and even the number of turns given do 
not require to be borne’ in mind, as each is distinctly shown on 
the scale. The divisions on the sleeve or spindle are expressed 
divisions of a 1000—in this case 25—and are also plainly marked. 
One turn and one division is thus gy + rés5 = r8$e- _ Your 
readers probably know this better than I do, but what I wish 
to emphasise is that we also have in the micrometer the distinc- 
tiveness of measures which is the feature of our English measures. 
We have the measure of translation and the circular measure. 

Here we may point out that whatever factors we multiply 
into a product, we may divide out, either singly or multiplied 
together. Thus, 2 x 2 x 3= 12, and we divide out by 
2, 3, 4, or 6. So with 5 x 2 x 6 xX 2= 100. We may divide 
out and have 4 x 25or5 x 20. In the latter we have a series 
of 5s, which are very suitable for fixed measures, such as 
those on steam gauges or thermometers. For our ordinary 
measures we require the flexibility that comes from easy divisi- 
bility. 

y a preceding paragraph 32nds are written as 32s, The 
millimetre is a euphonius word, quite different from the 
uncouth kilogramme. As devices are used to avoid the 
long spelling of millimetres, &., why should we not use 
devices to make 32nds and 64ths more euphonious ? 
Euphony has a most subtle effect, and affects the mind as well 
asthe tongue. Through it we easily slip into writing ‘* English ” 
when pedantically we should write “ British.” It is very 
questionable if “ millimetre’’ used in connection with the 
French invention, the injector, would have continued so long 
in use with us had it not been for its euphony. And also for 
the fact that we English are so adaptable and so free from con- 
servatism, in the sense in which the “ Decimal Association ” 
use that word. 

Edinburgh, September 23rd. 


JaMES STORMONTH, 


MOTOR CULTIVATORS. 


Srk,—IJn your report of a paper on “ Motor Cultivation,” the 
author appears to think that six years would be the limit of 
the life of an oil tractor. I have had some experience of oi 
engines, motor cars, and steam ploughs. I have an oil engine 
running electric light plant at this house that is eighteen years 
old, and looks as if it will be good for another ten years. J have 
a motor car of French make that has seen thirteen years’ service 
and still goes well. I should be inclined to put the life of a 
well-made oil tractor at eight to nine years. There are many 
months in the year when the machine will not be required. 
The gearing and other working parts may be much stouter and 
heavier than those of a car, which has to run 35 to 40 miles an 
hour, and where lightness is necessary. The great thing with 
agricultural motors will be to find reliable and intelligent men 
to look after them. A careless or stupid mar might wear out 
the best machine in less than six years, 

Farnham, September 25th. Joun Henry Knicut. 


SALARIES OF TRAINED ENGINEERS. 


Srr,—As an engineer, “ Arcadian’s "’ letter in your issue of 
the 22nd inst. is of great interest to me. I am a married man, 
with nearly fourteen years’ experience in electrical and mechanical 
engineering. I was given a good education, and was then sent 
as an apprentice in a large electrical engineering works, to 
learn not only “ how ” and “ why,” but “ to do the job myself.’ 
I hold no “ diplomas,” but I have a good sound experience 
behind me, a keen interest, and capacity for work and ambition, 

At present my salary is under £160 per annum, although at 
this figure I have worked out some of the most successful ideas 
at present helping to win the war for the Allies. When I look 
back on the last fifteen years, and think of the hours spent in 
study, the time given in worrying out a job when “ up against 
it,” and the putting aside of many pleasures for ambition’s 
sake, I am inclined to ask myself, Was it worth it ? 

If “ Arcadian ”’ knows a firm with a position of responsibility 
and trust vacant—not a soft job—at something over starvation 
wages, I should like to hear of it. 


September 23rd. ONLY AN ENGINEER. 





Srr,—With reference to the letter published in THE ENGINEER 
of September 22nd, 1916, every engineer worthy of the name 
will, t feel eure, endorse the remarks of your correspondent 
“ Arcadian.” Such an offer by any firm of consultants is, to 
my mind, nothing short of shameful, and the only explanation 
that I can think of js that the consultants are ignorant of 
practical engineering and the men who supervise such work. 
September 24th. Aauas CORRIENTES. 





O?? 


Srr,—That O on the air machines is very confusing. Why 
not number them ? I could never work from an O, could you ? 
Several men complain about it. It’s a nuisance. Ask the 
boys if they could work with it ? Have you heard if they are 
going to build a tunnel from Tilbury Dock to Gravesend ? It’s 
wanted. It’s necessary. 


September 24th. H. SHArpP. 








Tue use of electric vehicles for the collection of house 
refuse is increasing. Sheffield now employs five such 
vehicles for this purpose, Chester four, Dover six, Notting- 
ham one, Barnes four, Glasgow two, Pontypridd two, 
Birmingham two, Newcastle-on-Tyne one, South Shields 
one, Smethwick one, Heston and Isieworth one, and 
Wolverhampton one. 
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RAILWAY MATTERS. 


At the Bricklayers Arms Depét of the South-Eastern 
and Chatham Railway women are now employed as van 
drivers and van guards. 

ACCORDING to Indian Engineering, the Burma Railway 
Company has in hand schemes for building eight new rail- 
ways of a total length of 322 miles. 


OrFiciaL publication has been made of the nullification 
by the Carranza Government of Mexico of several con- 
cessions for railways made by the Diaz and Huerta admin- 
istrations. Others in which British cepital is interested 
may be modified or annulled. 

Wiru the new electrical services on the North London 
Railway that come into use on Sunday next, October Ist, 
the running time between Broad-street and Camden Town 
will be reduced from 14 to 11 minutes, between Broad- 
street and Willesden Junction from 36 to 28 minutes, and 
between Broad-street and Richmond from 56 minutes 
to 43. 

THE annual report of the Cuba Railroad Company 
states that its subsidiary, the Camaguey and Nuevitas 
Railroad Company, has commenced the construction of 
@ railway to a new deep-weter terminus on the Bay of 
Nuevitas. During the year just closed the general devel- 
opment in Cuba has been very marked. Large additions 
to rolling-stock will be required. . 

THE Railway Executive Committee has issued instruc- 
tions as to how the change from summer time to Greenwich 
time on Saturday night next is to be made. The men who 
are on duty, and will thus work an extra hour, are to be 
paid for the time they work. ‘When the clock was altered in 
May the men on duty then worked an hour less than usual, 
but no deduction was made in their pay. 


THE contributions by which the late Mr. Richard Price- 
_ Williams established his reputation as a student of railway 
economics are three papers read before the Institution of 
Civil Engineers. They are :—‘‘ Maintenance and Re- 
newal of Permanent Way,” March, 1868, Vol, xxv. of 
“ Proceedings”; ‘‘ Maintenance and Renesval of Rolling 
Stock,” April 1870, Vol. xxx.; ‘‘ Permanent Way of 
Railways,’’ May, 1876, Vol. xlvi. 

For the financial year 1914—15 the Italian Treasury has 
had to make up a deficiency of approximately £800,000 in 
the net receipts of the State Railways. This covers a 
period before Italy joined the Allied cause, but her railways 
were affected by the displacement and closing of markets, 
and by the high prices of coal and material. The suspen- 
sion of navigation in the Adriatic, and the absence of 
tourists, has also contributed to the deficiency. 

Owt1nc to the financial strain due to the European War, 
the railways in Manila have got into difficulties, and the 
Philippine Government has had to face the problem of 
whether it would find greater advantage in taking over 
the railways at a fair valuation, or in allowing them to go 
into the hands of a receiver. After mature consideration 
and extended negotiations, an agreement to purchase the 
stock was arrived at in December last, and this was con- 
firmed by the Legislature on September 4th. 

In connection with the introduction into Ireland on 
Sunday next, under the Time (Ireland) Act, of Greenwich 
time all the trains that have any direct or indirect con- 
nection with the cross-Channel mail boats will run 25 
minutes later than now. The Great Southern and 
Western morning mail will, however, leave 55 minutes 
later, the extra 30 minutes being because the English 
mails have, for over a year, been persistently arriving late. 
It was for this reason that the mail from Amiens-street to 
Belfast commenced, on July Ist, to leave at 7 a.m. instead 
of 6 a.m.; from Monday next it will leave at 7.25. 

In view of the railway men’s recent demands for an 
increase of 10s. per week, it may be noted that on Sunday, 
the 17th instant, the Crewe branch of the Associated 
Society of Locomotive Engineers and Firemen unanim- 
ously passed a resolution declaring the offer of 3s. per 
week, then under consideration, quite inadequate to meet 
the increased cost of living, but that to help the full pro- 
secution of the war the members felt it their patriotic 
duty to continue to do their utmost to keep up the railway 
transport of the country for the purpose of supporting 
our Army and the armies of our Allies until victory was 
achieved. The resolution further appealed to the railway 
workers of the country to stick to their guns and keep up 
the supply of munitions. 

On the Sierra Leone Government Railways, during the 
year 1915, the train mileage was 376,147, as compared 
with 353,811 in 1914 ; the receipts per train mile 7s. 8. 6d., 
as against 8s. 1.17d.; the expenditure per train mile 
5s. 8. 11d., as compared with 5s. 7.93d., and the percentage 
of expenditure to receipts 73.55, as against 69.91. The 
cost of fuel was £1230 higher, due to the additional mileage. 
There was a large increase in the cost of coal during the 
year, but the situation was eased by the management 
being able to purchase a parcel of 3390 tons at 30s. per 
ton from a prize ship. At the outbreak of war the cost 
per ton from the contractors was 38s. ex ship and 41s. ex 
depét. After the outbreak it advanced gradually to 
67s. 6d., and it has been difficult to obtain supplies from 
England, even at the latest quotation of 95s. 


As stated in this column of our last issue the men coming 
under the conciliation scheme are, as from the 10th instant, 
to have their war bonus increased from 5s. to 10s. per week, 
and the boys’ bonus is to be increased from 2s. 6d. to 5s. 
The tube railways are not under the Railway Executive 
Committee, but the managing director has intimated that 
the men and boys employed on these lines will be similarly 
treated. The advance does not apply to women, except 
the few already under the conciliation scheme, but Mr. J. 
H. Thomas is authority for the statement that the case 
of all women workers, and of the shopmen, will be con- 
sidered shortly. It is estimated that 350,000 workers 
will benefit by the agreement of last Wednesday week ; 
also that the bonuses and war increases will cost about 
£7,500,000 annually. No intimation has been made as 





to whether the Government or the railway companies are 
to pay for the present increase, but presumably the former. 
Mr. Thomas said at Wakefield on Sunday last that there 
was to be a meeting between representatives of the 
companies and the men to endeavour to establish a sliding 
scale for wages to suit food prices. 





NOTES AND MEMORANDA. 


Writtine in a recent issue of the Electrician, Mr. D. 
Wilson says that he knows of at least one modern power 
station where the coal consumption is only 2 lb. per unit 
generated, although the coal has an average value of 
only 11,000 B.T.U.’s. 

To Professors Ayrton and Perry we owe not only the 
first ammeters and voltmeters, and the first practical 
clock meter—revived later as the Aron meter—but a 
number of improvements in moving-needle and moving- 
coil galvanometers and other testing instruments. 


Some makers of windmills estimate that a wind 16 miles 
an hour may be e ed for eight hours per day on the 
average for every day in the year. This does not mean 
that such a wind can be relied upon every day in the year, 
of course, but that the average wind all the year round 
would equal 16 miles an hour for eight hours every day. 


At Coon Rapids, near Minneapolis, there is one of the 
most modern hydraulic installations in the United States. 
The plant is only 11 miles north of the business district 
of Minneapolis. The equipment now consists of five 
2100 horse-power vertical single-runner water-wheels, 
operating under an average head of 17.5ft. at 62 revolu- 
tions per minute, each wheel being directly connected 
to a three-phase 60-cycle 2300-volt generator. The 
plant is of particular interest, as in 21 months of operation 
at the maximum capacity permitted by the supply of 
water, it has demonstrated that the thrust bearing may 
be placed over the generator without the slightest trouble 
from vibration. 


AccorDING to the Dutch technical journal Prometheus, 
there is building in Germany a submarine cruiser of 5000 
tons. and 400ft. in length, “as strongly protected and 
armed as medium-sized protected cruisers.” The pro- 
pelling machinery is said to develop 18,000 horse-power, 
to give a speed on the surface of 26 knots and when sub- 
merged of 16 knots. The radius of action is from 18,000 
to 20,000 nautical miles. It is said that the vessel will 
have 30 torpedo tubes, and that in addition to a torpedo 
in each tube there will be carried two reserves for each 
tube, making 90 in all. Provision is also being made 
for carrying over 100 mines, and for dropping them 
through the bottom of the ship. 


TuE Deptford Borough Council has recently carried out 
experiments in the use of gas coke instead of coal as a 
fuel for boiler furnaces. A trial extending over four weeks 
was made with forced draught, as recommended by the 
London Coke Committee, from which the following results 
were obtained :—The total coke consumed in the four 
weeks was 81 tons 19 cwt., at a cost of £110 19s. 6d. The 
price of the coke was 27s. Id. per ton, against 39s. 6d. per 
ton for the best steam coal usually consumed. The average 
quantity of coal consumed in the corr nding period for 
the three previous years was 67 tons, at a cost of £132 6s. 6d. 
This shows a saving, by burning coke, of £21 7s., or £5 6s. 9d. 
a week. The cost of the forced-draught apparatus was 

12 12s. 

Motor [vehicles have increased fifty-fold in the 
United States in the past ten years. Statistics recently 
published by the Office of Public Roads and Rural Engi- 
neering, based on State registration of motor vehicles, 
show that while there were only 48,000 vehicles registered 
in 1906, there were 2,445,664 registered in 1915. In view 
of the well-known heavy production of motor car factories 
during the present year, it is probable that there are nearly 
3,000,000 motor vehicles in service in the United States 
at the present time. In 1915 the State revenues from 
motor vehicle licences, permits to chauffeurs, dealers, &c., 
amounted to £3,649,000. Of this total revenue, fully 
90 per cent. was applied to road work, and a little over 
70 per cent. was expended under the control of the State 
highway departments. 

A PETROL-DRIVEN two-furrow plough weighs about 
20 ewt., and develops about 11 horse-power, requiring 
about two gallons of petrol per acre, with a certain 
amount of lubricant. The total weight of an electric 
battery on a one-ton van, for a 50-mile radius, is about 
1260 Ib., giving a speed of 12 miles per hour. The total 
weight of the chassis is 3400 lb., and if the plough blades 
be substituted for a pair of wheels, and the machine geared 
to travel about 120ft. a minute, it would be fair to assume 
that a battery-driven plough was not an impossible machine. 
Mr. W. T. Kerr, the city electrical engineer of Hereford, 
says that with charging facilities available there are persons 
who would be enterprising enough to invest in such a 
plough and hire it out to farmers. 


A DETAILED report on the working of a one-ton Edison 
electric lorry over a period of eight weeks has been made 
by Mr. S. L. Pearce, the Manchester vity electrical engineer. 
After taking everything into consideration, the total 
running costs per hour work out at 2s. 1jd. The analysis 
of running costs is based upon 2500 estimated working 
hours per annum. Depreciation is reckoned at 8} per 
cent. on the car and 18} per cent. on the battery. These, 
together with 4} per cent. interest upon the total purchase 
price of £675 15s., and insurance and the driver’s licence, 
amount to £124 9s. per annum, equal to Is. per working 
hour. The cost of current put into the battery worked 
out at approximately one unit per mile, costing $d. Tires, 
upon & basis of 12,000 miles, cost 4d. per mile for renewals, 
and ld. per mile is allowed for general repairs and upkeep. 
The driver’s wages amount to 7d. per hour. 


A Fir of garage proprietors at Beeston, Notts., is 
making use of coal gas for motor vehicle purposes. Gas 
made of canvas with rubber insertion, and holding 
450 cubic feet of gas, are secured to the roof of the 
char-d-banc, and is filled from the gas main. According 
to the Commercial Motor, the fuel is conveyed to a point 
just above the engine throttle. An ordinary cock close 
to the engine controls the supply, and this is regulated 
by a lever directly coupled to the throttle valve lever, 
so that the gas supply is increased or diminished in accord- 
ance with engine speed. The firm pays Is. 4d. per 1000 
cubic feet for gas. The mileage varies largely with the 
efficiency of the drivers, but averages 30 per 1000 cu. ft., 
the equivalent of 4d. per mile. Calculating on a basis of 
8 miles per gallon of petrol—a conservative estimate 
with much stopping and starting—this means that to 
compete -etrol would have to be obtained at 4d. per 
gallon. 





MISCELLANEA. 





Exzctric ploughing on an extensive scale has been 
carried out in Sweden, Italy, and France, and the results 
are said to be in favour of electricity as compared with 
either animal, steam, or oil traction. 


THE use of wood, as a paving for Calcutta streets, is 
doomed, for the present at any rate, the Commissioners of 
the Calcutta Municipality having at a recent meeting 
confirmed the resolution of the Works Special Committee 
that no more wood paving is to be laid in the city. 


THE Patents Court last week granted to McQuitty 
(Limited), of Belfast, a licence to manufacture an electric 
boiler scaling apparatus, for which a patent, known as 
Van Deeverde’s Patent, was held by a German firm. The 
royalty was fixed at £1 per machine, to include the two 
machines now in use. 


WE hear that the War Relief Funds of the employees 
of the India-rubber, Gutta Percha and Telegraph Works 
Company, Limited, now amount to £1500. Regular 
donations have been made to the Prince of Wales’s Fund, 
British Red Cross Society, Belgian Relief Fund, Serbian 
Relief Fund, and the Anglo-Russian Hospital at Petrograd. 


AN engineer at Stavanger, Norway, named Berggrav, 
is reported to have constructed an engine which can be 
driven by steam, gas, benzine, or petroleum. The 
machine is said to combine the principles of an ordinary 
steam engine and a turbine. A company has been formed 
in order to develop the invention, which is to be patented 
all over the world. 


Tue Boletin of August 11th publishes a Decree approving 
@ project of sanitation and water supply works to be 
undertaken at the National Tuberculosis Sanatorium at 
Santa Maria, Province of Cordoba, at an estimated cost 
of about £12,900. A public call for tenders for the carrying 
out of the works will be made by the Comisién Asesora de 
Asilos y Hospitales. 

Tue Committee on Production has made its award with 
regard to the application of the ironfounders of St. Helens, 
Widnes, and Prescot for an advance of 8s. a week for the 
men and 3s. a week for the apprentices. Its award is 
to the effect that the men shall receive a war bonus of 
2s. per week. The advance is only to be paid to time 
workers, and is not to apply to piece workers. 


Wiru reference to the notice in the Board of Trade 
Journal of April 13th last, relative to a call for tenders 
by the Siamese Royal Irrigation Department, for the 
supply and delivery of a suction or hydraulic dredger, 
H.M. Consul-General at Bangkok has forwarded a list of 
the names of non-British firms which have submitted 
tenders in this connection. Dredger builders interested 
may consult this list, together with particulars of the prices 
quoted, at the Commercial Intelligence Branch of the 
Board of Trade. 

In connection with the classes to be arranged by the 
Birmingham Education Committee for women in tool- 
setting, grinding of punches, &c., application has been 
made to the.Ministry of Munitions in regard to the matter, 
and the proposals have been cordially approved. Tem- 
porary shops have been erected, and in addition to 
sanctioning an expenditure on buildings to the amount of 
£350 the Ministry has agreed to bear the cost of machinery 
to the amount of £1000. With the sanction of the Ministry 
additional machinery has been ordered for use in the 
munition classes already in existence. , 

Tue Faraday Society will hold a general discussion on 
“Refractories” at its first autumn meeting, the date 
of which is provisionally fixed for Wednesday, November 
8th, 1916. The discussion will be presided over by Sir 
Robert Hadfield, F.R.S., president of the Society, and the 
opening paper will be read by Dr. J. W. Mellor, of Stoke- 
on-Trent. Suggestions are invited from those specially 
interested in the subject as to any particular aspects 
which they would like ventilated or discussed, and those 
who are desirous of contributing to the discussion, or who 
wish to show any exhibit at the meeting are invited to 
communicate with Mr. F. S. Spiers, secretary of the 
Faraday Society, 82, Victoria-street, Westminster, S.W. 


Some years prior to the outbreak of war a number of the 
employees of Siemens Brothers and Co., Limited, formed 
amongst themselves a Thrift Club, which has had a success- 
ful career. As a branch of the club, a War Savings 
Association has been organised at the Woolwich Works, 
under the name of “‘ The Bowater War Savings Associa- 
tion.” Its management is exclusively in the hands of 
@ committee of employees, which committee is solely 
responsible for exact and regular administraticn. Since 
the inception in June last, this association has progressed 
well, the membership having increased from 500 to about 
1400 and, up to the present, nearly 4000 War Savings 
Certificates have been purchased under the Government 
Scheme No. 2a, by which all subscriptions, as soon as they 
are paid, are converted into War Savings Certificates, 
these being allotted to each subscriber in priority of 
completed subscription as and when the full value has 
been paid. 

NotTrFIcaTION has been received from the War-office 
that Lieutenant J. C. Moakes was killed in action in France 
on September 6th. Mr. Moakes, who was born in London 
in 1886, served an apprenticeship with the firm of Hans 
Renold, Limited, of Didsbury, and later he occupied an 
important position on the technical staff of the same firm. 
His technical education was received at the Manchester 
School of Technology, and he was an Associate Member 
of the Institution of Civil Engineers. Before the outbreak 
of war, he had completed four years’ service with the 
Duke of Lancaster’s Own Imperial Yeomanry. A few 
weeks after war was declared he enlisted in the 12th 
Battalion of the. Rifle Brigade, together with his small 
party of colleagues, most of whom have since fallen. 
Later he was selected for service with the Motor Machine 
Gun Section and was quickly promoted to the rank of 
sergeant. After being in France for some time he was 
recalled to take a commission in the Royal Engineers. 
On completing his training in England he proceeded 
again to France, and after service in the front line with a 
Field Company, he was again recalled to the Divisional 
Headquarters for the purpose of instructing young 
officers. 
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Coal Trade Difficulties. 


Untess and until the Government sees its way 
clear to tackle the coal supply problem at its roots, 
no number of committees, conferences, inquiries, 
regulations, or recommendations will avail. For 
obvious and vital reasons, the nation wants more 
coal, and the only way to get more coal is by better 
working on the part of the miners; but the Govern- 
ment displays a remarkable disinclination to secure 
better working by this particular section of labour. 
In other industries the men are “ controlled,” they 
are punished for losing time, though their normal 
working hours are much longer than those of the 
miners, and they have throughout the war been pressed 
to work almost unlimited overtime. Compared with 
the conditions, the labour, and the efforts of munition 
workers, those of the miners are amazing. After 
more than two years of war—and such a war !—in 
which a full and free supply of coal is of supreme 
importance, and at a time when our industries and 
householders, and those of our Allies, are suffering 
much through the scarcity and high prices of coal, 
our miners, no matter how willing and patriotic they 
may be, are prevented by law from working more 
then eight hours in any twenty-four ; on an average, 
these men are not working more than forty hours 
per week, while the slackers among them are permitted 
to waste anything up to half their nominal working 
hours. 

No class of men has proved more patriotic than 
the miners, by the measure of enlistments ; no men 
have proved better fighters than the miners who have 
offered their lives for their country, and among those 
who have been unable to enlist are vast numbers of 
high-minded, public-spirited men who would be 
willing to work to their uttermost physical capacity, 
to supply the nation and its Allies with a sufficiency 
of coal, if they were permitted to do so. But among 
the miners, as among other classes, there are men 
whose instincts and feelings are dead to every sense 
of patriotism and deaf to every public appeal—men 
who will only work in order to satisfy the barest 
personal wants, and who reduce their labour and 
output proportionately with every advance of wages 
they receive. With these men increased percentages 
and war bonuses mean increased time losing. All 
this is deplorable ; but that the Government should 
make no effort to stop time-losing in the pits is not 
less than scandalous. The majority of the miners 
and their leaders are so patriotic that we are sure 
they would welcome some action on the part of the 
State to bring the slackers to book. The joint 
district committees that have been formed to deal 
with the question of absenteeism deplore the cir- 
cumstance that they have no power to inflict fines 
or other punishment. The Government allows these 
committees, as it allows the vital interests of the 
nation, to be set at defiance by the time-losers. Just 
as the Eight Hours Act is not suspended to enable 
the willing to increase their output—though the 
measure was carried with a special clause providing 
for its suspension in case of national emergency—so 
nothing is done to induce, or force, the idlers to work 
even the limited number of hours prescribed by the 
law. When we contrast the treatment of this class of 
labour with that of other classes, it is clearly a case of 
one law for the miners and another for mechanics. 
As typical cases of slacking in the pits, figures have 
been published recently showing that many men only 
attend two or three days a week, and that at certain 


“e 


‘mines the absenteeism averages between 18 and 20 


per cent. of the total working time weekly.. A year 
ago, astounding figures were published about time 
losing in various coalfields, but the Government did 
nothing. One of the miners’ own leaders, Mr. Stephen 
Walsh, calculated that avoidable absenteeism was 
responsible for a loss of output equal to 26,000,000 
tons a year. 





authoritatively estimated that the loss is not 
less than 13,000,000 tons, in spite of all appeals 
and moral suasion. We have it, on the autho- 
rity of the manager of a well-known Lanca- 
shire colliery, that the absenteeism amounts to 
26 per cent. on Mondays and 23 per cent. on Satur- 
days, while ranging from 11 to 18 per cent. on other 
days. Again we repeat, what we have been urging 
for the last eighteen months, that the very least the 
Government should do is to suspend the Eight Hours 
Act, so giving the mine owners and the representatives 
of the men freedom to re-arrange working shifts to 
secure an increased output, and at the same time 
decree that the special war bonus that is being paid 
to the miners shall not be paid to those men who fail 
to work full time. At present the war bonus is 
little more than a premium on time losing, for it 
enables the slackers to “ make wages” in a shorter 
time than hitherto, and so they take more time off. 
Quite a flutter and some high hopes were raised a 
few days ago by the announcement that the Govern- 
ment was going to “take over” all the coal mines 
of the country and deal with them in much the same 
way as the railways; but, as a matter of fact, the 
announcement was at least premature, and should 
the Government eventually decide to manage, or 
even to nationalise, the mines, it cannot hope to do 
better than the existing management, unless it boldly 
tackles the labour problem. What the Government 
has done is to entrust Lord Miler with the task of 
attempting to co-ordinate the work of the committees 
already dealing with various phases of the coal 
problem. That is all. His lordship is given no 
executive power. It may be recalled that early last 
year, when pressed by ourselves and various chambers 
of commerce and other representative bodies, to 
suspend the Eight Hours Act and penalise time losing, 
the Government appointed a Coal Mining Organisation 
Committee to consider how best to maintain the 
output of coal in view of the heavy enlistments of 
miners. As we pointed out at the time, the constitu- 
tion of the committee was such that its efforts were 
foredoomed to something like failure. Nearly half 
the members of the committee were Miners’ Federation 
leaders pledged to resist the suspension of the Eight 
Hours Act. The output of coal continued to decline, 
and the Government then appointed a Coal Exports 
Committee, with power to prohibit, or control, 
exports, especially to neutral countries. Our exports 
were cut down by about one-half, but little or nothing 
was done to increase the supply or reduce the price 
of domestic coal. Next the Government appointed 
a Coal Prices Committee, and an attempt was made 
to limit prices. And next a Coal Distribution 
Committee was appointed to see that coal was 
delivered where it was most needed. We have no 
desire to underrate the work of those committees ; 
but the whole problem has been left unsolved, and, 
for all practical purposes, almost untouched, because 
the Government has lacked the courage to tackle the 
labour part of the problem in a practical way. At 
the present time, miners are being taken out of the 
Army and sent back to the pits, but there is no 
assurance that they will be induced to work to the 
best of their abilities. Indeed, while the Army is 
being deprived of many good soldiers, in order to 
increase the supply of coal, men already in the mines 
are allowed to waste half their time. 

These various committees have worked more or 
less independently, and while there has been little 
practical result there has been much overlapping, 
much interference with business, and not a little loss 
to the trade and the nation. Now Lord Milner is 
to see what he can do to co-ordinate the work of the 
committees. He has already held conferences with 
parties immediately interested, and we trust his 
efforts will be crowned with success. But, again we 
repeat and insist, the real need is for the Government 
to encourage the good miners and compel the others 
to do their best. Suspend the Eight Hours Act and 
stop paying war bonuses to men who will not work 
full time during the war—that is the way to solve 
the coal problem. 


The Turning of the Tables. 


Wuen the airship L21 was brought down at 
Cuffley on the morning of the 3rd, many people, 
including probably most Germans, were inclined to 
ascribe the result more or less to chance. After 
exactly three weeks interval two more enemy airships 
have fallen on English soil. Has blind chance again 
favoured us, or are we to regard this succession of 
desirable results as an indication that our anti- 
aircraft defensive system has been greatly improved ? 
Undoubtedly, the element of chance can never be 
eliminated from this matter any more than it can be 
from warfare as a whole. Bearing this in mind, let 


Now, in the third year of war, it is us not be too disappointed that in the next raid 
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the enemy escaped disaster to himself. No one 
with eyes in his head can be so blind as not 
to see many signs that our air defences are 
immeasurably superior to what they were a 
year ago. That Zeppelins would always be able 
to attack our island with immunity to themselves 
was never our view. We have always insisted that 
they were highly vulnerable, and could be defeated 
with appropriate means. It was cleaz from the day 
of the first raid that the one problem before the 
authorities was not so much what were the means 
to be employed, but rather how best to provide them 
without curtailing the supply of all things needed 
by our fighting armies. When it was announced 
in Parliament, last February, that every effort was 
being made to turn out an adequate supply of anti- 
aircraft guns and other appliances for home defence, 
we greatly feared that the Government, yielding to 
the popular voice, was risking the due fulfilment of 
our expeditionary forces’ requirements. The course 
of events in the air during the battles in the Somme 
area shows emphatically that this was not so, and that 
the needs of our troops, as they should, have always 
come first. That simultaneously our authorities have 
built up what appears to be a formidable system of 
home defence against aircraft attack is highly 
gratifying and greatly to their credit. Further 
effort is yet required, however, for we must not be 
content until we have the mastery of the air, not only 
in France, but over our own islands. To assist in 
the acquisition of this, the populace can do little 
except to observe scrupulously the lighting regu- 
lations. The authorities themselves have told us 
that the new rules now in force in the metropolitan 
area have already proved their value. As a testimony 
to their efficacy, nothing could be more complete than 
the action of the raiders themselves last Sunday 
morning, when one at least of them dropped a 
parachute light which flared for a short time over 
a suburb of London. Whether this device in the 
least remedied the raider’s loss of bearings we do not 
know. But that it was found necessary by the enemy 
to employ it isa sign that our restricted lighting 
alrangements are a source of annoyance to the 
raiders. 


Taking Stock of Knowledge. 


Ar the last meeting of the Iron and Steel Institute 
Dr. Stead read a paper of a welcome kind. With 
the details of the difficult subject handled we are not 
for the moment concerned, and such abstracts of the 
long contribution as we are able to give, and the 
report of the discussion, will afford the reader sufficient 
ideas about them. The point-we desire to impress 
here is that “taking stock,” as Dr. Stead calls it, 
of scientific knowledge is a most desirable practice. 
Science has this disadvantage, that it requires the 
clear and concise statement of laws, and a law once 
neatly formulated is at least as difficult, if not more 
difficult, to dislodge than black ignorance, and may 
lead to the perpetuation of costly and even dangerous 
errors. Against contingencies of the kind scientists 
must be on their guard. They are very apt, and 
rightly no doubt, to refuse to listen to men outside 
the particular field of knowledge concerned, for 
experience has shown them that amateurs are 
particularly liable to fall in error, but when one of 
their own number speaks to them they are bound to 
listen with attention and respect, and although he 
may find many opponents—as Dr. Stead did—he may 
rest assured that he shakes the easy confidence of 
all, and that the foundations of a law which had come 
to be looked upon as fixed and immutable will be 
re-examined. Mr. Harbord, in the discussion, touched 
upon one aspect of this matter that carries with it 
its peculiar danger. He said he would not care to 
put Mr. Stead’s views before students. This raises 
the whole question of how far young scientists should 
be taught to consider scientific laws and postulates 
as unchallengeable. It is admittedly difficult to 
adopt any other course, but, on the other hand, more 


. danger may be done by absolute assertion than by 


more moderate teaching. Hardly a college text-book 
exists in which there cannot be found many statements 
which no experienced man would accept without 
qualification. If in teaching there is no other course 
open, there is in the-learned societies, and we must 
agree very heartily with Dr. Stead, that “it would 
undoubtedly be an advantage if something of the 
same kind (stock-taking) were done with regard to 
our general stock of knowledge on the technical 
side.” He suggested that the Institute might treat 
particular subjects in this way. “The reviews 
might be prepared in separate papers, and it is certain 
they would lead to most interesting discussions and 
probably to development and _ progress.” ., The 
proposal is one well worth considering, not only by 
the Institution to which it was addressed but by 
other societies. 





THE INSTITUTE OF METALS. 


THE autumn meeting of the Institute of Metals was 
held at Burlington House, on September 20th. Sir 
George Beilby, the President, will remain in office 
for another year. The new members of Council 
are Mr. W. H. Allen, Mr. S. Evered, Mr. A. Philip, 
and Mr. J. Dewrance. 

A paper on “ The Annealing of Brass,”’ by Messrs. 
C. H. Mathewson and E. M. Thalheimer, was presented 
by Dr. Rosenhain. This contribution, as Mr. Murray 
observed in opening the discussion, had won for the 
authors the thanks of the sheet rolling metal trade, 
and had increased the available knowledge of the 
alloys of the Muntz metal type. The correlation 
established between the structure and the mechanical 
properties of the alloys is certainly of great practical 
value. Dr. Rosenhain described the paper as an 
important research on the effects of impurities in 
brass. 

Perhaps the most important paper submitted was 
that by Mr. E. A. Smith, on “ The Development of 
the Spelter Industry.’’ The contribution, as the 
President remarked, forms an admirable introduction 
to the whole question. A long discussion ensued. 
Mr. E. K. Pickard disagreed with the author that the 
metallurgical treatment was the great problem. He 
said the fact that continental smelters had been able 
to deal with these large quantities of concentrates 
from Australia, all of which contained slime, showed 
that they could deal with slimy material. It was 
the Sulphide Corporation which had the pluck to put 
up the briquetting plant in Australia, and it was also 
this company which had the courage to adopt the 
flotation process which had since extended to all parts 
of the world, not only for zine, but lead-zine and other 
ores. With regard to the institution of new plants 
to deal with the British Empire supplies of the 
available minerals, the author in a very few words 
had laid down the essential conditions, namely, 
“this localisation of the zine industry was due to the 
necessity for cheap fuel, the occurrence of fire-clay 
required for the retorts, and the necessity for skilled 
labour, while the climatic conditions must be suitable 
to the trying conditions of the workers.” That 
sentence summed up the whole business. The author 
had not discussed sufficiently fully the prospects of 
wet processes. Some people believed that they 
were very intricate and required a number of highly 
skilled men to look after them. He did not hold that 
view, although he agreed they were not easy processes. 
It was necessary to be sure that the solutions were 
pure, and he did not think that was beyond the skill 
of the ordinary chemist. 

Dr. Walter Rosenhain expressed the belief that in 
the zinc industry, more than anywhere, there was 
urgent need for systematic and extensive—and 
expensive—research. Mr. H. Kaye referred to the 
German control of Australian concentrates. He said 
that the Metalgesellschaft, actmg on behalf of the 
German group, purchased from Australia over a 
number of years the whole supply of the Australian 
zine concentrates. Having made that contract with 
the Broken Hill and allied groups, the Metalgesell- 
schaft formed the Australian Metal Company, and it 
was owing to the indefatigable efforts of the Australian 
representative, Mr. F. H. Snow, backed up by visits 
by the German members of the group, that the contract 
was made. It was made so that if the price of 
spelter rose above £22 or £23, any excess was divided 
equality between the buyer and the seller. That 
contract having been signed, the European Spelter 
Convention was immediately formed in January, 1909. 
Spelter at that time was £21 10s., and he believed it 
was common knowledge that it was forced up to about 
£26 10s. or £27 per ton. That was the sole history, 
and the correct history of the successful negotiation 
of contracts made by the German group. It was 
a mere question of pounds, shillings, and pence; 
who would pay the higher price. The Germans paid 
the highest price and obtained the Australian zinc 
concentrates. 

Mr. W. H. Ridge commented on the present 
development of the German spelter industry. Silesia 
to-day was supplying western German smelters with 
zine ore, in spite of the enormous distance and freight. 
The ore could be carried for the whole distance by 
canal, but in spite of that it was normally quite 
an inter - commercial proposition. The Siemens 
regenerative furnaces mentioned in the paper had 
been used until the outbreak of war by one of the 
principal German groups, and by their friends and 
connections in Belgium, but these furnaces were 
absolutely giving way, and were being removed and 
displaced by the counter-current recuperative furnace 
with reversing valves. One of the important 
questions was the supply of high grade metal. For 
making cartridge cases it was essential to have a 
spelter free from lead, and it was a pity that we had 
not attacked the problem rationally. In 1914 
France did not produce an ounce of high grade zinc, 
but to-day she was producing a very large tonnage. 
She had tackled the question successfully, and in 
a way which he believed would go on satisfactorily 
after the war, yet we had not gone into it, although 
it was one of the materials on which we were absolutely 
dependent on outside supplies before the war. Brass 
users having learned to use a high grade zinc for brass 
making were bound to continue to use it afterwards. 








The economy was so great, and the advantages so 
manifold, that they would never go back to ordinary 
spelter again if they could help it. 

The paper on ‘‘ Cadmium in Spelter,” by Professor 
Ingalls, was taken as read. 

Mr. H. Kaye, in a communication, pointed out that 
the question of the effect of cadmium in zinc or brass 
has not been made the subject of very exhaustive 
researches by manufacturers of copper alloys—at 
least very little information has been made public, 
but since the phenomenal advance in spelter values 
there had been more discussion regarding the 
deleterious effect of cadmium in spelter than regard. 
ing any other impurity contained in the latter metal. 

Since August, 1914, it was quite safe to assume that 
in America more cartridge brass has been produced 
from high grade spelter containing up to one-half of 
one per cent. cadmium than from cadmium free high 
grade spelter. During the past year the prejudice 
against cadmium, which existed amongst the large 
manufacturers of cartridge brass at the outbreak of 
war, had diminished in a marked degree. 








OBITUARY. 


BEDFORD McNEILL. 


Ir is with a feeling of deep regret that we chronicle 
the death, at the age of fifty-five, of Mr. Bedford 
MeNeill, which took place at. his home at Claygate, 
Surrey, on Monday. September 18th. Death was due 
to cerebral hemorrhage, which first manifested itsel{ 
early in August, but which was so far mitigated that 
to within a few hours of the fatal termination of the 
illness hopes were entertained of a complete recovery. 

While Mr. MeNeill gained honour and distinction 
as a mining engineer of the first rank, his name will 
probably be associated more readily, by those outside 
that profession, with the Telegraphic Code which 
bears his name and which is embodied in a bulky 
volume that is in constant use by members of the 
mining industry in all parts of the world. The Code 
was originally published in 1893, and _ speedily 
commended itself to mining people by its practical 
character ; the success it achieved led to its extension 
and improvement in a revised edition issued in 1908. 
Tt is safe to say that few letter headings emanating 
from the offices of mining companies and engineers 
do not convey the information that MecNeill’s Tele- 
graphic Code can be employed in cable communica- 
tions addressed to them. To the preparation and 
compilation of this monumental tome in its two 
editions a large number of hard-spent evenings were 
devoted, and it is said that Mr. McNeill was almost 
reluctant to send the work to press, as its completion 
bid fair to deprive him of what had become his 
customary evening relaxation. 

Apart from the production of this Code, Mr. 
MeNeill was a mining engineer first and last. He 
graduated at the Royal School of Mines, when its 
habitat was the old building in Jermyn-street, and on 
completion of his course in 1880, he entered the 
employment of Mr. John Darlington, an engineer of 
considerable repute. In the course of his professional 
career he inspected and reported on mines both in 
Europe and America, and in later years he was 
consulting engineer to a number of important mining 
enterprises. In due course he became member of 
several learned and scientific institutions. Thus, in 
1888, he was elected a Fellow of the Institute of 
Chemistry, and in the same year became a Fellow of 
the Geological Society, subsequently being appointed 
a Member of Council from 1904 to 1907 ; he also held 
the position of treasurer for some years both to the 
Geological Society and the Geological Club. In 1895, 
Mr. McNeill was elected a member of the Institution 
of Mining and Metallurgy, and eleven years later was 
placed on the list of vice-presidents ; he occupied the 
presidential chair for the year 1913-14, and _ his 
inaugural address is valued for its practical insight 
into the problems of the mining profession. During 
his year of office the Institution acquired its present 
freehold premises at No. 1, Finsbury-circus, E.C., 
which were formally opened by Sir T. Vansittart 
Bowater, then Lord Mayor of London, on January 
13th, 1914, and it was also in this momentous year, 
under Mr. MeNeill’s presidency, that the first definite 
steps were taken to secure the Royal Charter sinee 
granted to the Institution. Other associations of 
which Mr. McNeill was member were the lron and 
Steel Institute, the Institution of Civil Engineers, 
the North of England Institute of Mining and 
Mechanical Engineers,"and he was also a member of 
the Committee of the Royal School of Mines Old 
Students’ Association, of the Royal School of Mines 
Advisory Board, and of the Mining Committee of the 
Advisory Council for Scientific and Industrial 
Research. 

Mr. MeNeill had a singularly winning and lovable 
personality, and his wide circle of professional 
connections probably without exception entertained 
for him a feeling of definite affection as well as 
esteem. His conduct of meeting, permeated as it 
was by flashes of “ pawky” Scots humour and a 
generous consideration for the views of those who 
might differ from him, was altogether admirable, and 
frequently relieved what might otherwise have been 
difficult situations. 
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PROPOSED DEPARTMENT OF MINERALS AND 
METALS. 


Tue following letter has been addressed to Sir William 
§. M’Cormick, Chairman, of the Advisory Council for 
Scientific and Industrial Research.— 

S1r,—On behalf and by authority of the Councils of the 
following Institutions :— 

The Iron and Steel Institute (Incorporated by Royal 
Charter as representing the Iron and Steel Industries) ; 

The Institute of Metals (Incorporated as represent- 
ing the users and manufacturers of non-ferrous metals 
and alloys) ; ; 

The Institution of Mining Engineers (Incorporated 
by Royal Charter as representing Coal and Iron Ore 
mining and allied industries) ; and 

The Institution of Mining and Metallurgy (Incorpo- 
rated by Royal Charter as representing the mining of 
minerals other than Coal and Iron Ores and the pro- 
duction of metals other than Iron and Steel) ; 

We, the undersigned, have the honour to submit the follow- 
ing considerations and recommendations in the hope that 
through the intervention of the Committee of the Privy 
Council for Scientific and Industrial Research, measures 
may be taken to provide the necessary machinery for the 
protection and advancement of the economic welfare of the 
mineral and metal industries of the Empire. 

The absence of effective co-ordination of the organisa- 
tions of these vital industries has been demonstrated and 
brought into prominence by the war, in many directions. 
The grave results to the national interests are generaliy 
admitted. 

There are highly organised Geological Surveys and 
Departments of Mines in nearly all foreign countries, and 
their influence in the development of mineral resources is 
a factor of the first importance. There are similar well- 
organised departments in some of the British Dominions, 
but there is no connecting link or central “ clearing- 
house” in the Metropolis of the Empire to co-ordinate 
information on its mineral resources, to stimulate their 
development, and to safeguard Imperial interests. 

Various te nace te of the Home Government, such as 
the Geological Surveys and Museum of Practical Geology, 
the Board of Trade, the Home-office, the Imperial Insti- 
tute, and, since the outbreak of the present war, the 
Foreign-office, the Admiralty, the War-office, and the 
Ministry of Munitions, have all been concerned with the 
collection of information bearing on the sources of supply 
of minerals and the production of metals. There does not 
appear, however, to have been any serious attempt to co- 
ordinate and render available even such information as has 
been collected by these Departments, and it is certain that 
there has been considerable overlapping and duplication 
of effort, with corresponding waste and confusion. 

It is, we submit, obvious that the overlapping and con- 
fusion will be seriously increased if the various Technical 
Committees appointed by the Advisory Council attempt 
to collect the information which is essential to enable the 
beneficent object of the Committee of the Privy Council to 
be attained, in its wider aspects, in regard to the mineral 
and metal industries. 

We respectfully urge this view upon the serious attention 
of the Advisory Council, as already there are evidences of 
increasing overlapping and consequent waste of time and 
energy, which we believe it is one of the main purposes of 
the Committee of the Privy Council to eliminate as far as 
possible. ; 

In the opinion of the Institutions represented by us the 
organisation of a central Department of Minerals and 
Metals is imperatively necessary in the public interest, 
and the work of organisation, which will necossarily take 
much time to complete, should be commenced, at the 
earliest possible moment. 

[It cannot be doubted that if a properly organised 
and efficiently conducted Department of Minerals and 
Metals had been in existence, much valuable time, many 
lives and vast sums of money would have been saved to 
the nation in the conduct of the present war, and much of 
the cost and inconvenience to British industries depending 
largely for their raw materials on mineral products would 
have been saved, with corresponding advantages to the 
prosecution of the war and to many industries. 

A Department of Minerals and Metals should not only be 
in intimate relationship with the Geological Surveys and 
Mines Department of the Dominions, but also with the 
organisations representing the different branches of the 
mining and metallurgical industries, whose co-operation 
in the work of the Department should form a vital part of 
its machinery. 

The Geological Surveys of Great Britain and Ireland, 
and the Museum of Practical Geology, should also form 
an integral part of the Department. 

The functions of the Department should be active and 
constructive. . All overlapping by other Home Govern- 
ment departments, and also by the Institutions represent- 
ing the industries, should be absolutely prevented. 

The duties of a Department of Minerals and Metals 
would include :— 

1. Arrangements for expediting the completion of 
Mineral Surveys of the United Kingdom and of the 
Crown Colonies and other British Possessions. 

2. The systematic collection and co-ordination of 
information bearing on the occurrence, uses and 
economic value of minerals and their products ; special 
attention being devoted to securing industrial applica- 
tions for newly discovered minerals or metallurgical 
products, and to finding mineral materials required 
for new metallurgical products or inventions. Some 
of this information should be promptly and widely 
disseminated in summarised form to those interested 
in the industries, through the medium of the existing 
publications of the Institutions directly concerned. 

3. The investigation of all questions and problems 
relating to the utilisation of the mineral or metallur- 
gical resources of the Empire. 

4. The co-ordination and dissemination of informa- 
tion on mining laws, development of mineral areas, 
output, processes of extraction, plant, capital 
employed, markets, &c. &c. 

5. A general review from time to time of the 
developed and undeveloped mineral resources, and 
of the position of each mineral or metal, to ensure 
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that the mineral wealth of the Empire is being | 
exploited with due regard to Imperial interests. 
6. Generally, to advise the Imperial Government on 
all questions bearing on the mining and metallurgical 
industries. To perform this function efficiently, it is 
essential that complete information should be avail- 
able, and also that the industries concerned should be 
consulted through their respective organisations. 
We feel sure that the Advisory Council will fully appre- | 
ciate the urgency of the question, and the necessity for 
prompt action, so that the process of co-ordination may 
be inaugurated at once. 
We are, Sir, 
Your obedient Servants, 
Wm. BearpMorE, President |The Iron and Steel 
G. C. Luoyp, Secretary J Institute. 
oe woe aay The Institute of Metals. 
W. THORNEYCROFT, President ) 
L. T. O'SHEA, Hon. Secretary - 
P. StRZELECKI, Secretary ) 
Epcar Taytor, President |The Institution of Mining | 
C. McDeErmip, Secretary j and Metallurgy. 


The Institution of Mining 
Engineers. | 








ELECTRIC TRAMWAY RAIL GRINDING 
MACHINE. 


A.cCOMMON source of trouble on both railways and street 
tramways is corrugation of the rails. How the corruga- 
tions are formed is one of those questions on which 
engineers are not by any means unanimous. By some 
it is thought that the foundations are the cause, while 
others are of opinion that the cause is to be traced to the | 
vehicles. To remove the corrugations without renewing 
the rails grinding has to be resorted to, and a machine is 
now available that promises to be of considerable service 
in this respect. It was designed and built in Australia, 
the makers being the Woods-Gilbert Rail Planer Company, 
whose London address is 2 and 3, Norfolk-street, Strand. 
We have had an opportunity of inspecting the operation 
of the machine on the tramway lines of the Bexleyheath 
Urban District Council, where it is et present being 
employed very successfully. The machine, of which we 
give an illustration, is electrically operated and obtains 
its current from the overhead wires, in a similar manner 
to the tramway car. The current drives a 60 horse-power 
motor, which serves both to drive the abrasive wheels and 
propel the machine along the track. The planer comprises 
two trollies, one of which carries the motor and the 
operating mechanism, while the other carries the grinding 
mechanism, the two trollies-being coupled together by a 
universal coupling. The machine runs on four tramway 
wheels and is mounted on springs. It has also four 
transverse wheels and power-operated lowering and lifting 
gear, to enable the trolley to be quickly removed from the 
rails at right angles by its own power, when necessary. 
From the motor power is transmitted to a countershaft 
by a belt and pulleys. On the countershaft are also 
provided two other belt pulleys for operating the abrasive 
wheels, the necessary tension being provided by jockey 
pulleys. The grinding trolley is lowered and raised by 
means of a powerful lever operated by gearing from the 
motor. It runs on four sets of rollers with a separate | 
vertical feed to each spindle. 

When grinding the machine is propelled by friction 
worm and chain gearing at a speed of about 12ft. per 
minute, and the direction of motion can be instantly 
reversed by means of a hand lever, which operates on the | 
friction drive. Clutches are provided on the counter- 
shaft for throwing the grinding wheels in and out of | 
operation. The machine is very substantially constructed, | 
weighing about 9} tons, and to enable it to be quickly 
moved to different parts of a tramway system the gearing | 
is so designed that it can be run by its own motor at a | 
speed of from 12 to 15 miles an hour. | 

At Bexleyheath, where a party of tramway engineers | 








| this wharf. 


| shorter in length, will have a depth of 8 metres. 
| change in design will in no way affect the cost of the work. 





had an opportunity of inspecting the grinder in operation, 


| the rails were in a very bad condition as regards corruga- 
| tion, bright hard lines across the heads of the rails at 
|a@bout 4in. intervals being distinctly observable. 
| rails weigh 85lb. per yard, are of Belgian manufacture, 
| and extremely hard, yet two or three cuts were quite 


The 


sufficient to remove all traces of corrugations and wear at 
the rail joints. An attachment is provided for milling 
out the groove when necessary. 








ENGINEERING PROGRESS IN CHILE. 


TxE financial position of Chile’ having considerably 





| improved of late, as is sufficiently proved by the published 
| official statement of the Republic’s finances, several neces- 
| Sary engineering projects are being completed, while others 
| are being commenced. Among the former, in addition 
| to the Valparaiso Port works, of which we gave a descrip- 
| tion in our issue of March 3rd, 1916, the hardly less 


important undertaking at Port Antonio is making sensible 
progress. Month by month the work is gaining headway ; 


| thus in*the month of June the results achieved were 


superior to those of May, the extension of the breakwater 
being 38 metres, as against 29 in the earlier month. The 


| wharf bordering the small dock is now completed, having 


attained a length of 108 metres, the depth of water along- 
side being 3 metres. Lines of rail are still to be placed on 
It has also been decided to change the posi- 
tion of the wharves from the original specification, and 
to adopt a type of mole divided into three sections, so as 
to permit three vessels to moor alongside at the same time. 
The largest of these three sections will have a depth 
alongside of 9} metres, and the other two, which will be 

The 


The principal new undertakings decided upon include 
the construction of some important irrigation works, and 
the clearing of the entrance to the Port of Constitucion 
from sand. With regard to the former, the Council of 
Public Works has issued its recommendation—through 
the Inspeccién General de Irrigacién—that the work be 
taken in hand, and the Minister of Public Works will 
shortly ask for tenders. The main irrigation canal will 
commence at a place called El Pefion, a point situated in 
front of Tucapel, and the quantity of water which will 
enter there will be at the rate of 42,000 litres per second. 
For the first 12} kilometres the canal will traverse a heavy 
sandy soil, continuing for a further 29 kilometres through 
loose sand, where the sections will require to be reinforced 
by cement. .From this point the Hijuelas branch will 
extend for 2} kilometres, and from Diuto the branch to 
Cholguagué will extend for 7} kilometres. It is estimated 
that the main canal will entail an outlay of 2,186,697 .82 
dols., while the branch to Hijuelas will cost 10,019.03 dols. 
and that from Diuto to Cholguagué will amount to 
107,345.11 dols, or, say, a total of 2,304,061.96 dols. This, 
however, is independent of the cost of expropriating land 
and the secondary branches and drainage. 








British East Africa has reached a point where the 
eyes of the world are focussed on_it as a centre for trade 
and commerce, and every indication points to a tremendous 
boom on our return to peaceful times and normal condi- 
tions, says the South African Mining Journal. Amongst 
the schemes: and openings now rendered possible by the 
cessation of German commerce, British manufacture1s 
must not lose sight of the important Colonial markets 


| waiting to be captured. One of these markets, com- 


paratively new but of proportions worthy of consideration, 


‘consists of East Africa, the coast line from Cape Guardafui 


to Mozambique, and of which British East Africa and 
Ugandaform a part. It offers a grand opportunity and outlet 
for manufactures hitherto monopolised, or partly so, by 
German trade. British East Africa and Uganda have for 
some years been steadily coming to the front. 
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SHELL NOSE SCREWING-ON MACHINE. 





TxE machine illustrated herewith has been specially 
designed by Pollock and Macnab, Limited, of Bredbury, 
near Stockport, for screwing on and tightening the nose 
pieces of shells. It consists of a box-shaped cast iron 
frame, carrying across its top a horizontal worm shaft, 
which drives a worm wheel through the centre of which 
passes a vertical shaft A. This shaft is fluted so that it 

















MACHINE WITH SHELL IN PLACE 


may be driven by the worm wheel while yet being free 
to slide vertically. Its weight is balanced by the counter- 
poise B. The horizontal shaft is provided with end thrust 
ball bearings, and at one end carries a fly-wheel C. Near 
the other end a belt pulley D is mounted loosely on it. 
The nave of this pulley is formed with bevelled dog clutch 
teeth, which normally mesh with similar teeth on a keyed 
coupling E. This eoupling is acted upon by a helical 
spring, the pressure of which can be varied by adjusting 
nuts F. By regulating the force of the spring the dog teeth 
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and the bottom end of which is tapped with a jin. pitch 
right-hand square thread, a stud M threaded to suit the 
above at its upper end and at its lower end to suit the 
thread in the fuse hole of the nose piece, and a cup washer 
N passing freely over the stud M, and recessed to fit the 
profile of the nose piece. In use the stud M is screwed 
home within the blind nut L. The washer N is then 

over the stud, and the stud screwed into the fuse 
hole. The actual driving grip on the nose piece, it will be 
seen, is derived from the friction between it and the cup 
washer. The thread on the nose piece is next entered 
within the shell and the box coupling K lowered on to the 
nut L. The machine is then set in motion until the nose 
is properly tightened up. To release the coupling the 
nut L is rotated back by hand, as can be readily done, 
since the thread at the top end of the stud is large com- 
pared with that at the bottom end. If the shell is of the 
4.5in. size the latter thread is 14 to the inch. As the 
square thread is 2 to the inch the force required to release 
the nut L is 2/14ths—or so the makers inform us—of that 
required to tighten the nose piece. A stop P is provided 
to hold the shaft A up while the shell is being fixed in 
position, and the coupling up of the nose piece is being 
effected. The belt pulley runs at 200 revolutions per 
minute. 








OIL BURNERS WITH NATURAL DRAUGHT. 





Some interesting experiments in connection with natural 
draught oil burners for naval boilers have recently been 
earried out by Lieut. L. R. Ford, of the United States Navy, 
on the U.S.S. Fulton. The burners are of the “‘ inside 
mixture” type, the air and oil being discharged into a 
mixing chamber in the tip, where the mixture is given 
a whirling motion before issuing into the furnace. The 
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Fig. 1—BURNER WITH DIFFUSER 


air was supplied by a compressor. It was found that 
excellent combustion could be obtained with these burners, 
but very close attention on the part of the firemen was 
necessary to obviate the dangers due to fluctuations in 
the air and oil pressures, with the consequent extinguishing 
of the flame. This defect, combined with the extravagant 
consumption of steam by the compressors, made it desirable 
to develop a method of using a mechanical atomisation 
system. A funnel-shaped diffuser A, Fig. 1, was made 
of sheet iron, and attached to the end of a piece of l}in. 
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MACHINE FOR SCREWING-ON NOSE PIECES 


can be caused to disengage the drive when the resistance 
to rotation of the shaft A rises to a predetermined amount. 
When this point is reached the energy in the fly-wheel C 
is sufficient to give the worm shaft a final turn or so, and 
thus put the pinch on to the last portion of the twist. 

The shell is held within a fitting G bolted inside the box 
casting. The fitting is in two parts, one being fixed and 
the other being in the nature of a cap hinged vertically 
at H, and clamped with eye-bolts at J. The shell nose is 
engaged in driving connection wit the vertical shaft A 
by means of four details. These details are : a hexagonal 
box coupling K fixed to the end of the shaft A, a blind 
nut L the top end of which engages within the coupling K, 





pipe, 4in. long, B, by means of a hand clip, which 
permitted the adjustment of the diffuser along the burner 
or nozzle. The diffuser was made with an included 
angle of 90 deg., and the diameter at the large end was 
4gin. The pipe was slipped on the burner over the tip, 
as shown in the sketch. 

A loose collar C sliding on the burner shank supported 
one end, the other end being supported by the burner tip. 
The pipe was secured to the loose collar by @ small screw. 
This arrangement permitted adjustment of the distance 
the burner tip projected into the diffuser. “ To remove the 
burner from its holder it was only necessary to take out 
the small screw, draw the pipe and diffuser off the end of 





the burner, then draw the burner out of its holder in the 
usual manner. 

When the burner was lighted a most interesting 
action was observed. With the diffuser drawn back 
the flame would jump away from the burner, but when 
the diffuser was pushed forward, it would pick up the 
flame, and a short cone of clear flame would result. When 
adjusted to the best working position a halo of white 
flame appeared round the edge—as shown in Fig. 2. The 
main body of the flame retained its conical shape, as 
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Fig. 2—-EFFECT OF DIFFUSER 





shown at C, the cone extending- back to the burner tip, 
but part of this flame seemed to draw out of the diffuser 
and curl down the edge, as shown at H. The combustion 
was very good, and further development was decided upon. 
By fitting a cone—Fig. 3—of heavy sheet metal into the 
furnace opening, through which the burner was introduced, 
a noticeable improvement in the furnace conditions was 
obtained. The flame was short, of dazzling whiteness, 
and smoke was completely absent. The air flowing into 
the furnace by natural draught seemed to mix thoroughly 
with the fuel, due to the influence of the diffuser and the 
Venturi-shaped furnace opening. In order further to 





Fig. 3—BURNER, DIFFUSER, AND CONE 


promote the mixing of the air and fuel, it was decided to 
impart to the incoming air a rotary motion, and to do this 
the conical openings in the furnace front were modified by 
riveting helical fins D—Fig. 4—of thin sheet metal 
around the inner surface in the shape of a helix. A 
circular baffle plate E, adjustable longitudinally, was 
fitted to regulate the air supply, and the whole burner was 
constructed so that it could be moved in and out of the 
opening by the nuts and studs shown. Means were 
provided to maintain an even pressure of the oil to the 
burner. The influence of the helical vanes on the air was 
very marked. The flame from the burner was very short 
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Fig. 4—CONE WITH FINS 


and white, and the gas in the furnace quite clear. As soon 
as the brick walls in the furnace became heated up all sign 
of smoke disappeared. When the diffusers were adjusted 
to produce the halo round the edges the halo remained 
permanent. There was an entire absence of smoke and 
steam was made rapidly. The most surprising result was 
the low oil pressure required to maintain the steam 
pressure, and the wide range of pressure through which 
the burners could be o ted smokelessly. Whereas, 
previously, an oil pressure of 200 lb. square inch had 
been required, it was now found that the steam necessary 
to meet the normal demand could be generated with an 
oil pressure of 501b. to 1001b. Thesteam could be 
quickly and closely regulated by varying the oil pressure, 
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and the steam control was reduced to the mere screwing 
of # nut up or down with a wrench. Tests showed that, 
whereas the daily consumption of oil on the ship had 
previously been 1000 to 1200 gallons, the new burner gave 
all that was required on one-half this amount.. 








INFLUENCE OF SOME ELEMENTS ON THE 
MECHANICAL PROPERTIES OF STEEL. 


By Dr. J. E. STEAD, F.R.5.* 


‘Tnis paper is too long to reproduce, and it would 
be impossible to make a useful abstract of it. We 
have, therefore, to content ourselves with giving 
a few extracts :— 

Mechanical Properties of Pure Iron,—After allowing for the 
influence of the small amount of carbon present in the purest 
commercial soft steels, it has been calculated that pure iron 
has the following properties: — 

Elastic limit .. About 9 tons per square inch 
Maximum stress .. .. 2. ww 9 1 Pe o 


Elongation tength . g aa ae » 51 per cent. 
Reduction inarea.. .. .. .. VS | ee 


Campbell and others estimate the tenacity of pure iron at 
between 17 and 18 tons per square inch. mq 

Influence of Carbon on the Properties of Steel.—It is suggested 
that the only way to arrive at the reliable figures as to the 
influence of the elements is by having the steels normalised 
under identical conditions. Howe, who has probably ‘made 
great use of published records of tests of carbon steel, concluded 
that the effects of carbon are not quantitatively constant. 
Anyone would naturally come to the same conclusion on working 
from the same data, but it cannot be disputed that in practical 
working, provided other constituents and the conditions of 
working and treatment are the same, the effect of carbon is 
undoubtedly quantitatively constant. In works where ship 
and boiler plates are produced, widely varying results are obtained 
with the same steel if it is rolled into plates of varying thickness, 
but this is due to mechanical work and variation in finishing 
temperature. The more work and the lower the finishing 
temperature the higher will be the tenacity. 

eat Treatment.—The evidence afforded is sufficient to lead 
to the conclusion that when small pieces of steel are normalised 
by heating just up to 870 deg. Cent. and 950 deg. Cent., and 
then cooled in air to about 400 deg. Cent., in ten minutes, high 
yield point and tenacity are obtained without material reduction 
in the ductility. Whether the same results would be obtained 
on similar treatment of large masses and cooling slowly in the 
air is doubtful. The long period of cooling is bound to make a 
rofound difference, but what this is can only be determined 
ny actual trial. It must be remembered, however, that in 
normalising large steel castings it is the general practice to heat 
to about 900 deg. Cent. It is clear from the evidence available 
that the tests of small pieces of steel cast in connection with 
large castings will not indicate the properties of the larger 
mass. One very important conclusion to be drawn from the 
evidence is that it is not sufficient to heat to just above the 
point which cooling records and the microscope indicate that 
the inter-diffusion of carbon and iron is apparently complete, 
but to heat at least 500 deg. above that point if the best static 
mechanical properties are to be obtained. 

It is somewhat difficult to decide from the evidence what 
really is the best heat treatment to give to steel, but the evidence 
of the equilibrium diagram may taken as a guide, It is 
evident, however, that for low-carbon steels containing 0.2 to 
0.4 per cent. carbon, it is safe to heat to, but not to soak at, 
900 deg. to 950 deg. Cent. before quenching and tempering, and 
to heat to gradually lower temperatures as the carbon rises. 
When hardening plain carbon steels for cutting purposes, the 
quenching temperature should never exceed a few degrees 
above the critical points Ac 1-2-3, that is to say, about 730 deg. 
Cent. The important investigation now being carried out by 
the Automobile Steel Research Committee should, when com- 
pleted, clear away many doubts and place the question of 
correct heat treatment on a firm and proper basis. It has been 
assumed by some that the temperature required for refining 
the structure of steel, and for obtaining the best mechanical 
properties by hardening, and tempering afterwards at between 
400 deg. and 600 deg., is the same, but the evidences of Brinell, 
Saniter, and others do not support such a view. It is certain, 
however, that the temperature required in hardening plain 
carbon tool steel does coincide with that which produces the 
most perfect refining and finest structure, and that this corre- 
a to the points on the equilibrium diagram which indicate 
that all the critical points have just been passed when the 
iron and carbides become perfectly inter-diffused and the 
material is homogeneous. 

Influence of Phosphorus.—In reviewing the evidence it would 
reer from the work of Stead and d’Amico that the effect of 
0.1 per cent. phosphorus within certain limits is comparable 
with that of carbon. For comparison the effect of each are 
placed side by side :-— 














The effect of 0.1 per cent. 
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The effect of carbon is greater than that of phosphorus in 
reducing the ductility. Webster concluded that as the carbon 
rises the effect on the tenacity per upit of phosphorus also in- 
creases from about 4 tons os square inch, when 0.09 per cent. 
carbon is present, to nearly 7 tons per square inch when the 
carbon reaches 0.17 per cent.—a result different from those 
given above, for there is apparently less effect on the steel tested 
by Stead, which had 0.3 per cent. carbon, than on those tested 
by d’Amico, which contained less than half that amount. The 
relative greater value of 0.5 per cent. phosphorus steel in resisting 
continued rotary stresses, as compared with the same steels 
containing little phosphorus, points to the value given to the 
steel by raising the yield point from 20 to 32 tons per square 
inch. The steels tested by Stead were in the forged condition, 
and the structure was very fine. A certain amount of carbon— 
about 0.25 per cent. to 0.35 per cent.—when present in steel 
containing 0.2 per cent. to 0.5 per cent. phosphorus, causes the 
steel in setting to be much more finely crystalline than when 
phosphorus is quite absent, but the reverse is the case when 
little or no carbon is present. In the forged steels the crystalline 
structure is usually the finer in the phosphoretic steel. This is 
not generally known, but can be proved by fracturing any 
segregated steel.bar, when the structure of the phosphorus-rich 
segregate will always be found to be finer than the surrounding 
steel, There is no reliable record showing that sound steel rails 
containing from 0.07 per cent. to 0.09 od cent. phosphorus 
break up on the track more frequently those containing 
less phosphorus. Phosphoretic rails undoubtedly resist wear 
better than the same rails with less of that element present. 
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Sir Lowthian Bell’s results confirm that conclusion on iron rails. 
In days gone by, when iron rails were in use, it was the practice 
to have iron very rich in phosphorus in the heads of the rails, for 
it was recognised that the phosphoretic iron wore better than 
the purer material. When steel was introduced carbon replaced 
phosphorus. Phosphoretic steel is still largely used, and is 
most useful in small amount in tin-plate bars, as it prevents the 
sheets sticking together orem ro , and it is used in larger 
quantity in low-carbon steel for bicycle parts. It confers the 
important property to steel of giving clean and bright surfaces 
when turned in the lathe, and, moreover, increases the elastic 
limit and t ity. ‘The quantity required to give good machin- 
ing property is usually from 0.13 per cent. to 0.20 per cent. 
Pouharu abeat with iron makes the metal less Viable to 
corrode, and in that respect is useful. When judging the 
properties of steel note should be made of the fact that in many 
cases, when carbon is rather low, phosphorus may be an advan- 
tage, for it has similar influence to carbon, which it replaces. 
Phosphorus has got a bad name, like many other elements, but 
far from always being an enemy, is oftena friend. It must not 
be assumed that the use of high phosphorus steels in general 
is advocated. All that can be said is, that in judging the quality 
of steel it should not be assumed that phosphorus is as bad as 
it is painted. . 

Influence of Sulphur and Manganese.—Professor Arnold was 
the first to explain how it is that sulphur per se in steel without 
manganese produced redshortness, and there can be no doubt 
that the bad character of sulphur was earned in the early days 
of steel making, owing to the difficulty of getting a sufficient 
quantity of manganese into the steel without unduly raising the 
carbon, for at that time only German spiegeleisen, containing 
about 4.5 per cent. carbon, 7 per cent. to 9 per cent. manganese, 
was available. When the Ebbw Vale Steel Company produced 
spiegeleisen containing 20 per cent. manganese for use in steel 
making little or no redshcrtness appeared, and when the 
mangenese was still further increased sulphur ceased to be the 
bugbear it had previously been. It was proved long ago that 
manganese counteracted the effect of that element, but books 
had been written in which sulphur was condemned, and engineers 
and their experts read those books and copied them, so that even 
to this day steel rails, &c., of exceptional quality are rejected 
because the sulphur exceeds arbitrary limits, even when all 
mechanical tests have proved that the material is perfect. It 
is a fact that steel called free-cutting fibrous steel is being 
imported and used in England to-day, and the peculiar proper- 
ties referred to are due to the deliberate introduction of sulphur 
into the steel. Such material contains about 0.15 per cent. 
sulphur. Sulphur, then, may be regarded as a friend when it 
is used intelligently, and not invariably as the enemy it is 
represented to be. The more sulphurous a steel, other con- 
ditions being constant, the more pare 4 is it attacked by acid 
solvents. This is due to the great solubility of the sulphide of 
manganese. Some engineers and inspectors immerse cross 
sections of steel in acid for a given timg, and on finding that 
vertical holes are produced, assume that the steel is porous. 
The test is called the porosity test. It doee not detect porosity, 
but produces holes in places initially occupied by the sulphide 
of manganese. It has been alleged that high sulphur is con- 
ducive to increased corrosion, and there is some chemical reason 
for this, inasmuch as the sulphides readily oxidise into oxides 
of manganese and sulphuric acid, and the acid produced then 
attacks the iron. It is not certain whether comparative “field 
tests” have been made to determine whether this is so or not, 
Probably some of our members will be able to present definite 
information on this question. 

Influence of Silicon.—The evidence as to the effect of silicon 
is somewhat variable. Sir Robert Hadfield, Guillet, and Brinell 
all agree, however, in showing that the effect of silicon up to 
about 0.7 per cent. is not very pronounced either one way or 
the other, and it is doubtful whether any difference could be 
detected in steels varying in silicon between 0.05 per cent. and 
0.30 per cent. Brinell found that steel containing 0.45 per 
cent. silicon, tested against a similar steel containing only 
0.014 per cent., was much superior to the other in resistance to 
shock when testing notched bars. Silicon produces soundness 
in cast steel, and on that account it is now largely used. It is 
also used largely in.the manufacture of basic open-hearth steel, 
and by its use basic steel now approaches more nearly in good 
general properties to acid open-hearth steel than before silicon 
was added. Sir Robert Hadfield’s statement represents the 
accepted truth that, on the average, silicon up to 1.75 per cent. 
increases the yield point and tensile strength, but does not 
impair the ductility, but beyond that point increase of tenacity 
is only obtained with a serious loss of ductility. 

Influence of Copper—Copper for more than two generations 
has had a very bad name, owing to the mistaken observation 
of certain investigators, whose names need not be referred to. 
Even to-day one comes across steel specifications in which copper 
is barred, which can only be regarded as an indication of. the 
ignorance, if not stupidity, of those who prescribe the composi- 
tion of steels, for it has been long ago proved that copper in steel, 
instead of being an evil is quite harmless, and is sometimes 
distinctly beneficial. The evidence is overwhelming that small 
quantities of copper, say, about 0.5 per cent., has little or no 
material infil on the hanical properties. It is still held 
by some that copper tends to make steel redshort. Many 
authorities who have made reliable trials have found that it has 
no bad effect. Some of the finest tool steel ever made contained 
0.2 per cent. copper. It has been proved by Dr. Stead and 
others that even small quantities of copper in steel makes it 
more resistant to acid corrosion, and D. M. Buck, in a paper read 
before the American Iron and Steel Institute, May 28th, 1915, 
presented much evidence to show that copper in sheets preserves 
them from general corrosion. Surely it is time that prejudice 
against copper should be abandoned. Pernicious prejudice has 
prevented the importation into Britain of cupreous iron ores, 
which are really excellent for steel making. 

Influence of Tin.—It is doubtful whether .0.05 per cent. tin 
would have any material influence on the properties of structural 
steel, or that the use of, say, 10 per cent. to 15 per cent. of 
detinned scrap in steel would be harmful for rails, plates, and 
heavy forgings, but more research is required in this direction 
before definite conclusions can be arrived at. Detinned scrap 
should not contain more than 0.5 per cent. tin as a maximum, 
whereas the scrap used by Mr. Greville Jones must have con- 
tained about 1.7 per cent. tin. The results, so far as they go, 
speak for themselves. They show that tin in sensible quantity 
must be avoided, as it tends to make steel very difficult to roll, 
and hard and stiff when in the heated state. More research is 
required to determine the effect of small quantities of tin in 
view of the fact that large quantities of detinned ‘scrap will he 
available for steel making in the near future. 














Wak conditions have caused the manufacture of chlorate 
of potash in Japan to undergo a rapid development, says 
the Chemical Trades Journal. There are about thirty-three 
factories, and the total output is put at 7000 barrels a 
month, the list being headed by the Nihon Kagaku Kokyo 
Kaisha, which turns out 3000 barrels a month. The 
domestic consumption is about 7000 barrels in normal 
times, but at present, owing to a general decrease in 
demand, it is not expected to exceed 600 barrels. The 
supply of chlorate of potash is thus in excess of the demand 
by about 1000 barrels, and a further increase in the output 
is expected. When the present extension of the operations 
of the factories is completed, it is expected that the total 
monthly output will excecd 10,000 barrels. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Pig Iron Trade. 


In the pig iron trade the recent incident which 
divided the counsels of the Ministry of Munitions and the 
Derbyshire pig iron makers has not been without its 
lessons. It has made plain to Midland raw iron producers 
the danger of imposing obstacles to Government action. 
The effect upon the buying market of the interregnum, 
during which producers were uncertain what prices they 
were entitled to charge, has been distinctly bad. It has 
enabled buyers to obtain the whip hand of the market, 
and now the bulk of the Derbyshire and Northampton 
firms have to make concessions off the maximum if they 
are to obtain business. This is quite a new state of affairs, 
but it would: appear that makers have only themselves 
to blame. It was their own indiscretion which created 
the original trouble. On ’Change in Birmingham to-day 
—tThursday—the persistent refusal of buyers to place 
more than very small orders unless they received an 
appreciable concession off the maximum forced the hands 
of producers. Both foundry and forge sorts were involved 
in the weakness. Northamptonshire and Derbyshire 
forge could be bought at 2s. below the maxima, though 
some small transactions were put through on higher terms, 
and in exceptional cases the full rates were paid. A few 
sellers were prepared to do forward business, without 
any clause reserving the right to advance the price in the 
event of official sanction being given. The majority of 
contracts contain this condition, however, despite the 
strong objection which consumers have to it. Foundry 
iron from the districts mentioned ruled at about 1s. below 
the maxima applied to the different numbers. 


Are Prices at their Highest ? 


The attitude of smelters with regard to a review 
of the maxima at the end of this month has undergone 4 
significant change. No expectation is now entertained 
of a further raising of the limits. The opinion is expressed 
that prices have touched their highest point. The 
maxima for Midland prices are quoted this week :— 
Northamptonshire No. 4 forge, 87s. 6d.; No. 4 foundry, 
89s.; No. 3 foundry, 90s.; No. 2 foundry, 92s.; No. | 
foundry, 94s.; basic, 97s. 6d.; Derbyshire No. 4 forge, 
90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 
foundry, 96s. 6d.; basic, 97s. 6d. Staffordshire irons are 
much firmer just now than Midland makes, and conces- 
sions off the maximum are not being made by sellers. 
They are stiff at :—Common forge iron, 90s., part-mine 
forge 95s., and foundry 97s. 6d. North Staffordshire No. 4 
forge is 95s., and foundry and basic both 97s. 6d. per ton. 


Manufactured Iron, 


The demand for all kinds of finished iron continues 
very strong, and supplies proportionately small. Indeed, the 
famine conditions which were so conspicuous a feature of 
the market last week are unrelieved. All branches are 
feeling the extreme scarcity of material, and the incon- 
venience to trade is widespread. There is a growing 
anxiety among iron merchants concerning the difficulty 
experienced in filling colonial and other export needs, 
and what with the scarcity of supplies and the delay in 
obtaining official permits for oversea consignments the 
export trade in manufactured iron of all descriptions at 
date is largely “‘hung up.” Marked bars are quoted 
£15 10s. to £16 10s.; common and merchant bars, £14 10s. 
to £15; small rounds and squares, £16 to £18; steel 
hoops, £17 5s. to £17 10s.; iron ditto, £18 5s. to £18 10s.; 
iron rods, £17 10s., and gas tube strip £15 per ton. 


Galvanised Sheets. 


The black sheet trade is in a very unsatisfactory 
form, and the current “‘make” very small. The output 
in this district is steadily shrinking. Prices of galvanised 
iron keep at £28 10s. to £29 for 24 w.g. material, while 
black sheets—doubles—are £18 10s. to £19 10s. delivered 
to Midland consumers. 


The Finished Steel Trade. 


The scarcity of steel which has for so long been 
the great feature of the Midland market becomes 
increasingly conspicuous both in respect of semi-manu- 
factured and finished material. Finished steel masters 
are committed to supply all their output for Government 
work, and, @ from this, they report offers from French 
agents. Makers are now referring civil consumers to 
other districts for deliveries, being utterly unable them- 
selves to entertain new orders. Government inquiries are 
running on steel rounds of lin. upwards, and hoops are 
also in active request. Resident Government inspectors 
at the works are keeping a very close supervision of out- 
puts, and it is impossible for domestic consumers to get 
past them. Prices keep very high in all departments, 
though no advance has taken place upon the Government 
maximum to “controlled” works of £11 2s. 6d. for joists 
and sections, including angles. The Government maxi- 
mum for common plates keeps at £11 10s., and for boiler 
plates £12 10;. That these prices cannot, however, apply 
to open ord’ :s is evident enough from the circumstance 
that in the northern part of the kingdom boiler plates at 
date are quoved £14 to £14 15s. per ton, and Staffordshire 
qualities will always fully command other district rates, 
and, if anything, more. Bearing in mind, too, that 
Staffordshire iron boiler plates are £17 10s. to £18 10s. per 
ton at the present time, the inference is clear that several 
pounds per ton in excess of the Government maximum 
would be required at date for Staffordshire steel plates, 
whether of common or boiler qualities, in respect of orders 
from general consumers outside works engaged on munitions 
output. 


Coal. ‘ 
The reports which have been in circulation, 
alleging an intention of the Government to establish a 
more direct control over the production of the collieries, 
have caused some disturbaace of the coal markets, but, 
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happily, it has not been of a serious nature. The disclaimer 
since published by the Government has been received with 
general satisfaction. At the beginning of next month 
there will, it is expected in this district, be some readjust- 
ment of prices as between the merchants and the local 
colliery owners, but there is no reason to anticipate any 
wholesale advance in prices. As to house coal, Birming- 
ham merchants are under a pledge to the Lord Mayor not 
to add more than 7s. 6d. per ton to the cost price at the 
yard for delivery within the usual radius. 








LANCASHIRE. 
(From our own Correspondenis.) 
x MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


CHANGEs in the iron and steel markets now come 
about very slowly, the trade being too much hampered 
by the regulations to allow of much freedom of movement. 
Whether this is an advantage or a disadvantage is a matter 
of opinion, and depends a good deal upon the point of 
view. The consumer generally likes a moving market, 
so that he can exercise his judgment in buying advan- 
tageously, and it goes without saying that the merchant 
requires movement if he is to make a decent living out 
of the trade. On the other hand, the manufacturer is 
quite satisfied when prices remain fixed, so long as they 
are fixed high enough, as is now the case, and under 
present conditions the manufacturer of iron and steel is 
having the time of his life. There are no wicked “‘ bears ” 
about engaged in knocking down prices for the benefit 
of the consumer, and reports of the profits made by manu- 
facturing companies show only too plainly the ideal 
conditions under which they are working. The general 
demand for iron and steel, apart from the requirements 
of the Government, cannot be considered large, and it 
must be assumed that a large quantity of work which 
would be done in ordinary times is being held over until 
the works and engineering shops are free to deal with it. 
On this assumption is based the belief, now very frequently 
to be met with in iron and steel circles, that so soon as 
the war is over all this accumulation of orders will be 
rushed into the market, and will cause a post-bellum boom 
of prodigious dimensions. Well, we shall see, but mean- 
time it will be wise not to be too sure about it. The 
veterans in the trade are thinking of the post-bellum 
boom in the seventies,; but besides the fact that this 
came in slowly and did not burst upon the world imme- 
diately peace was signed, iron and steel trade conditions 
are now vastly different from what they were then. 


Steel. 


Whatever the position of the Government may 
be as to supplies of steel, there can be ne doubt that the 
scarcity of the supply to private consumers is growing, 
and is a source of considerable inconvenience. One has 
to go through quite an elaborate process to get a bar 
or two of steel now, and even municipal authorities who 
require a small quantity for tramway or other essential 
work have to wait for permits, just the same as the humble 
village blacksmith. There is a rather strong demand here 
for American billets, but importers do not seem able to 
meet it. It is said that buyers would now pay £15 per ton 
for 2in., and perhaps as much for 3in. billets, but apparently 
sellers are afraid of taking orders, even at this rather 
extreme price, because of the uncertainty of freight. 
Wire rods are equally difficult to obtain on c.if. terms, 
and seeing that business is almost impossible when freight 
has to be included, and yet that there is a large demand to 
be satisfied, an attempt is being made to arrange sales 
upon an f.o.b. basis, the buyer taking care of the shipment 
himself. Where the consumer is on Government work 
he should be able to influence the authorities to allow 
him some shipping room at a reasonable rate, in cases 
where the merchant-importer would have no influence. 
It is too early to say whether or not this plan of business 
will succeed, but so far I have not heard of any actual 
transactions. The idea as to f.o.b. price is about £17 per 
ton. The freight in the open market is said to be £6, but 
it does not follow that a consumer, working for the Govern- 
ment, would have to pay £6, or anything near it. 


Foundry Iron. 


There is considerable dulJness in the foundry iron 
market now, neither buyers nor sellers being at all anxious 
to do any business. Small transactions occur from time 
to time at the official prices for Derbyshire and Lincoln- 
shire, viz., 97s. 6d. and 98s. 3d. delivered in Manchester, 
but there is no sign of competition for orders, which is the 
only thing able to bring prices down again. If there were 
any apprehension in the minds of buyers that a further 
rise in the legal limit were probable, or even possible, 
some signs of it would appear in the market, and as there 
are no signs, one may take it as certain that consumérs do 
not look for any change this side of Christmas. It is 
inevitable that merchants should not care much about 
doing business in pig iron, because there is no opportunity 
of gaining anything by market changes, and the mere 
commission is not enough to pay them for their trouble. 
The utmost a merchant now desires to do is to keep his 
clients satisfied, to avoid giving them offence, and to have 
his connection safe and in a good humour with him when 
the coming of peace enables him to conduct his business 
in his own way. It cannot, therefore, be surprising that 
dullness is the prevailing note of the pig iron market. A 
few dribbling lots of Scotch foundry iron are sold now and 
then at the official prices, and occasionally a small quantity 
of foundry hematite géts through, although at what price 
is generally only known to the buyer and the seller. 
This class of hematite does not seem to come under any 
of the regulations, and the price is therefore a matter of 
bargaining ; but the consumer may rest assured that it 
will be high enough. 


Serap. . 

The trade in heavy wrought scrap here seems to 
be at a standstill, and it is a matter of calculation how much 
of this material may be collecting in the dealers’ yards. 
In ordinary times this would amount to a considerable 





tonnage, but now the greater part of the Lancashire 
works are occupied with steel, and do not make an average 
quantity of wrought scrap. Also there ig much less 
scrapping of machinery than in ordinary times, and hence 
it is probable that the accumulation will not be too great 
a burden for the dealers to carry until the forges are 
again compelled to come into the market. At present 
makers’ prices are from £6 to £6 10s., and the price offered 
for delivery at the forges is £5 10s. In cast scrap there 
is, perhaps, a little better inquiry, although not very much 
business results from it. Some of fair quality has, how- 
ever, been sold this week at 95s. per ton. Steel scrap is 
still being held against the market in the belief that 
prices will be better. Buyers, however, are more inclined 
to reduce their offers than to raise them, and this week the 
best price offered from South Wales is 105s. This is 
worse for the Lancashire collector than the Sheffield offer 
of £5, because the difference in the carriage is over 5s. per 
ton. Dealers, however, are selling neither to Sheffield 
or to South Wales. 


Metals. 


The copper market is again strong, and refined 
copper seems inclined to go still higher. For strong sheets 
£157 is now the price. Best selected ingots are quoted 
at £132 10s., and tough ingots at £131 10s. Electrolytic 
copper is also dearer, and would probably cost £136 
delivered here, or perhaps £137. English pig lead is 
quoted at £34, English tin at £175, and small lots of 
spelter at £64. 

Barrow-tn-FurneEss, Thursday. 
Hematites. 

There is a very busy state of affairs in the 
hematite pig iron trade. On all hands the activity is 
noticeable, and smelters are doing their level best to meet 
the demand from users. From the 30 furnaces in blast 
a heavy output of metal is being maintained. Local steel 
makers’ requirements are very considerable, and likely 
to be larger, and on outside account the demand is equally 
brisk. Whilst preparations are still in hand for the 
putting into operation of additional furnaces, there is 
nothing new to report in this direction. There is still a 
searcity of labour in the iron trade, and furnaces cannot 
be started unless smelters can rely upon sufficient men 
to keep them going. Supplies of raw material are now 
fuller. Prices are unchanged, with the maximum rates 
ruling, mixed numbers of Bessemer iron being at 127s. 6d., 
and special brands at 140s. per ton f.o.t. In warrants 
nothing is being done, the rate being still at 115s. per ton 
net cash, the total stores held representing only 450 tons. 


Iron Ore. ' 

All through the district there is activity in the 
hematite iron ore trade. More men have been on at some 
of the mines, and the output is now heavier. For high- 
grade ores the demand is particularly heavy, and never 
have the Hodbarrow mines been so busy. At Park and 
Roan Head, near Barrow, big tonnages are being raised, 
and there is the same condition of things in the Cleator 
district of Cumberland. The only place where there is 
any quietness is at Lindal Moor, and there only one pit 
is working. Foreign ores are in steady request. 


Steel. 


There is nothing new to note in the steel trade. 
The whole of the attention is being paid to the turning 
out of semi-manufactured munitions of war. This is 
the case at both Barrow and Workington. Billets are 
at £12 per ton. Heavy rails are dead at £10 17s. 6d. to 
£11 10s., and light rails are at £12 to £12 10s., with heavy 
tram rails at £12 15s. per ton. Ship plates are at £11 10s., 
and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


In these trades the holidays are being observed 
this week. On Saturday last about 20,000 people left 
Barrow for various parts of the country for a well-earned 
rest. Many men, however, had to stay behind, and 
these are engaged on work badly wanted or on necessary 
repairs long delayed. 


Fuel. 


The demand for coal is brisk, and good steam 
sorts are at 24s. 6d. per ton delivered to 27s. House coal 
is at 25s. to 36s. 8d. per ton delivered. There is a full 
demand for coke, which is at 33s. to 35s. 6d. per ton 
delivered for East Coast sorts. Lancashire cokes are 31s. 
per ton delivered. 








NORTH OF ENGLAND. 


(Prom our own Correspondent.) 
Trade Conditions. 


GENERALLY speaking, trade in the North of 
England has not undergone any material change during 
the past week, except that a constant increase of pressure 
upon every branch of industry having to do with war 
work is being experienced. The Government depart- 
ments are daily tightening their hold on the controlled 
establishments in order that the fullest possible production 
may be ensured. The demands on the iron and steel 
trades show no signs of diminishing, many manufacturers 
having enough work in hand to keep them fully employed 
for the next twelve months. The pig iron trade is as 
brisk as ever. During the past week or two there have 
been very small withdrawals of iron from the public store, 
and there has also been a very sensible reduction in the 
volume of shipments. Various reasons are advanced 
for the slackening down of movements reflected, but the 
most plausible and probably correct explanation lies in 
the fact that the Government authorities are«resolutely 
discouraging shipments of pig iron to outside markets. 
Licences for export are only being issued in exceptional 
cases in which our Allies are interested, as it is becoming 
more evident that the outputs from the blast-furnaces 
and reserves where they exist are being, and will for a 
season at least continue to be, fully absorbed in meeting 





the requirements of home consumers, and in that connec. 
tion those only or mainly engaged in the production of 
war material. The calling of men to the colours continues 
to be a most important factor in Northern industry. A 
number of conferences between the military authorities 
and the employers have been held in the Northern Com- 
mand, and a scheme has been approved for the substitution 
in industry of older men for unskilled men between the 


ages of eighteen and thirty. 


Cleveland Iron Trade. 


A somewhat quieter tone has characterised the 
Cleveland pig iron trade this week. The position is 
nevertheless extremely strong. The stock of iron in the 
public store is now all but at vanishing point, and makers’ 
stocks are steadily diminishing. Since the beginning of 
the year the amount of iron in makers’ hands has been 
reduced by approximately 60,000 tons. Business generally 
has been rather inanimate this week. The trade with 
Scotland for October deliveries has been booked up, and 
the foundries nearer home are not much in evidence, 
though they have of late been buying pretty substantially 
for deliveries up till the end of the year. Now that the 
old and cheaper contracts are being worked out, buyers 
are more inclined to trade with makers direct, notwith- 
standing the cash terms, and thus avoid the payment of 
commission to the merchants. In the foreign trade a 
fair business is being done with France, but there is no 
trade possible with neutrals. Makers have very little 
iron to spare, and small lots of prompt warrant iron are 
being eagerly bought up as soon as they come on the 
market, though the supply from this source is now 
extremely limited. The maximum price to home con- 
sumers remains at 87s. 6d. for No. 3, No. 4 foundry, and 
No. 4 forge, whilst No. 1 is 91s. 6d. The general foreign 
quotation is 97s. 6d. for No. 3, with No. 4 foundry 965s. 6d., 
No. 4 forge 95s. 6d., and No. 1 102s. 6d. 


Hematite Pig Iron. 


There is no change in the position of the hematite 
pig iron trade. The demand is enormous, and makers, 
who are booked up for months ahead, are in arrears with 
deliveries under existing contracts. The price of East 
Coast mixed numbers is unchanged at 122s. 6d. for home 
consumers and for France, and around 140s. for general 
foreign business. 


Iron-making Materials. 


In the foreign ore trade only a small amount 
of business is passing. While some consumers are on the 
short side, others are heavily stocked, and have no occasion 
to come into the market. Coke is in fair supply, and 
good medium furnace kinds are realising round about 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no change of importance to report in 
the position of the manufactured iron and steel trade. 
All the works are running at their utmost capacity, and 
the output tends to increase, but such is the pressure of 
Government contracts that commercial work is almost out 
of the question. Every transaction now comes under 
official scrutiny, and whilst the effect has undoubtedly 
been to ensure that home needs are adequately met, 
leaving also a surplus for Allied countries, manufacturers 
not unnaturally find their position very difficult. Those 
who have any material to sell for ordinary purposes— 
they are very few indeed—can practically name their own 
price, provided they can comply with buyers’ require- 
ments as to delivery. Under the new regulations no 
contracts are now entertained by makers unless the 
specifications have been in the first instance laid before 
and approved of by the authorities. At the same time, 
rumour has it that in the past few days the authorities 
have indicated that producers of quite a variety of 
mercantile sections are at liberty to book orders free, 
however, from all responsibility as to delivery, and 
though this does not mean much directly, it is regarded 
as a sign that the powers that be see more light in the 
productive situation than they did lately. The position 
of the iron and steel galvanised sheet trade is somewhat 
disquieting, and many of the works are reported to be 
only partially employed. The requirements of the 
Government have fallen off considerably during the past 
few months, and though many makers are in a position 
to turn their plant to the ordinary way of trade, they are 
held up as the result of the materials being taken up for 
other Government work. This is unfortunate, but, of 
course, the Government needs must take precedence. 
The following are home maximum prices :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. Export quotations 
are as follows :—Common iron bars, £14 17s. 6d.; best 
bars, £15 7s. 6d.; double best bars, £15 15s.; treble best 
bars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship les, £13 15s.; iron ship 
rivets, £17 to £1810s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel hoops, £16 ; 
steel joists, £11 2s. 6d.; steel strip, £17; heavy sections 
of steel rails, £12—all les® 24 per cent., except ship. plates, 
angles and joists, packing iron, and iron bars. 


The Coal Trade. 


The position in the coal trade remains very 
steady, and the recovery in values is fully maintained. 
The Admiralty requirements are extensive, and requisi- 
tioning proceeds apace; while the home market, as the 
season advances, is sure to improve, both for manufac- 
turing and household purposes. There are, therefore, 
expectations of still further enhanced prices, which are 
likely, to be realised unless unforeseen checks, such as - 
extreme lack of tonnage or the influence of further limita- 
tion of prices supervene. The Northumberland steam 
coal market is strong for bests, which are quoted at 40s., 
both direct and thro middlemen. Tyne primes are 
almost as firm. Second steams of both classes are better. 
Smalls are on the weak side, and the spot position is 
no better than for several days. The quotations, however, 
suggest expected improvement. In the Durham section 
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very steady conditions prevail. Best steams are moving 
pretty freely at firm rates. Gas coals are firm and showing 
possibilities of an advance. Coking fuels, though ship- 
ments to France have been curtailed lately, have improved 
considerably, and for some brands the limitation price of 
25s. is firmly indicated. The strongest feature of the 
market is bunkers. Some classes have advanced nearly 
5s. in about a week, and indications still tend upwards. 
The coke market has eased for foundry sorts. Patent 
coke, being plentiful; is~cheaper, while best beehive 
foundries are shaded easier. Gas-house coke is, on the 
other hand, strong, and the prices are very firm. Quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 40s.; Blyth second steams, 30s. to 35s.; Tyne 
prime steams, 37s. 6d. to 40s.; Tyne prime seconds, 
30s.; unsereened, for bunkers, 23s. to 24s. 6d.; house- 
holds, for home market, 21s.; for export, 40s. ; 
Blyth best smalls, 23s. to 24s.; Tyne prime smalls, 
24s. to 268.; second smalls, 17s. 6d. to 20s. Durhams : 
Steam (locomotive), 40s.; best gas, 33s. to 35s.; second gas, 
27s. 6d. to 30s.; special Wear gas, 37s. 6d.; smithies, 30s.; 
ordinary bunkers, 25s.; best bunkers, 26s. to 27s.. 6d.; 
superiors, 30s.; coking unscreened, 22s. to 25s.; coking 
smalls, 22s. to 24s.; gas coke, 34s. to 36s.; furnace coke, 
28s. at ovens, fixed price ; foundry coke, 37s. 6d. to 47s. 6d. 








SHEFFIELD. 


(From our own Correspondent.) 
Munition Workers on Holiday. 


THERE has been a holiday spirit pervading the 
Sheffield district during the whole of the week, though it 
was not until Wednesday evening that works commenced 
closing down. Those doing so then will reopen on Mon- 
day, but some of the firms have arranged the four days’ 
respite so as to run from Thursday evening until Tuesday 
morning. A director of one of the firms adopting the 
latter course explained the reason. Experience taught 
him, he said, that it is easier to keep a labour staff together 
before a holiday than to get all the members of it back 
again after the holiday, if the appointed day for return 
was a Monday. Many men will have the full week-end. 
To suit such cases therefore the works were being closed 
from Friday to Monday, both days inclusive, with a much 
better chance of the men being in their places first thing 
on Tuesday morning. The circumstances of the war 
prevent any demonstration of a real holiday spirit, but I 
do not remember a time when the men looked forward so 
eagerly to the opportunity of relief from the tension they 
had been for so long enduring. It was as if they were being 
relieved from duty in the front line trenches. Indeed, it 
is perfectly true of the majority that in their particular 
way they had been doing front trench work in munition 
prodyction. The services of a certain number of men 
will have to be retained over the holiday for executing 
repairs to and overhauling machinery and engines—very 
badly needed now—but they will be compensated by a 
subsequent holiday. The “ closing down” movement has 
been extended to all trades in the district, and even to 
the shopkeeping classes, whose custom, of course, mainly 
depends upon munition workers, so that Sheffield, as a 
whole, has suspended its remarkable activities until 
Monday or Tuesday next. 


The Wages of Women. 


; A matter which has had very little notice paid 
to it by the Press is the effect of the new regulations 
regarding the wages of women and girls. Employers are, 
of course, quite used to requests for advances ‘in the wages 
of one section of labour or another. But under the scale now 
proposed by the Ministry of Munitions it rather seems as if 
the wages to girl beginners errs a little on the side of 
generosity. For instance, how many girls just fresh from 
school can be worth 11s. or 12s. a week to a manufacturer— 
that is, compared with the ordinary wage of, say, a skilled 
fitter ? It may not sound much to a casual observer, but 
in the aggregate, where a very large number are employed, 
it may make all the difference between a margin of profit 
and no profit at all. Running costs are already very 
heavy, and this new order may mean, in some cases, an 
increase of 100 per cent. in wages. Where women muni- 
tion workers have stepped into the vacancies caused by 
the calling up of men, or in other ways are doing men’s 
work, a minimum wages scale has been in operation for 
some time. The present order covers other women and 
girls engaged in such trades as steel, all classes of tools, 
files, saws, cutlery and plate, but whilst it becomes opera- 
tive at once in the case of controlled works, other firms 
may lay claim to exemptions from the terms of the order, 
and from what can be gathered it seems quite within the 
realm of probability that a considerable number of claims 
will be advanced, though how they will be regarded by the 
Ministry is another matter. I mentioned that girls of 13 
may claim a minimum of Ils. or 12s. a week accord- 
ing to the definite number of hours worked, and that is so, 
for the new scale gives all girls under 15 years 10s. or 11s. 
per week, and for many it will mean more, because of 
longer hours worked ; 15 years and under 16, 13s. per 
week ; 16 and under 17, 15s. per week ; and 17 years and 
under 18, 17s. per week. In the case of women piece 
workers and premium bonus workers the four classes 
described above (as to age) are to receive 24d., 3d., 34d. 
and 4d. per hour respectively, with further allowances 
such as for working in danger zones or on work dangerous or 
injurious to health. These rates, which are to be recognised 
48 applying specifically to war conditions, cannot be viewed 
on the whole as unreasonable, yet circumstances in some 
of the lighter steel trades are such that unless discrimina- 
tion can be used in certain instances a serious position may 
be created, and in consequence a test case is being talked 
of. The new order provides that the time rate shall, in the 
case of any woman or girl on piece work, be guaranteed, 
lrespective of her piece earnings, and debit balances are 
not to be carried forward from one week to another. The 
saw and edge tool trades may be the most heavily hit. 


“* After the War.” 


e very significant remarks were made the 


Som 
other day by Mr. Frederick Fowler, the chairman of the 


well known Sheepbridge Coal and Iron Company, of which 





Lord Aberconway, chairman of John Brown and Co., is a 
director. The output of coal, he said, continued to 
decrease, and was less this year than last, owing to the 
number of men that had joined the Colours. The condition 
of things likely to prevail after the war was a serious matter 
and one that would require most careful handling. A 
great disturbance of the labour market had been caused. 
The high wages being earned—quite properly—and the 
high profits which in most cases colliery companies were 
earning, had brought about such a state of things that 
there would be great difficulty in reconciling these matters 
and bringing them back to a fair and reasonable condition. 
Unless a conciliatory and fair spirit was shown by both 
employers and employed after the war the consequences 
would be disastrous. If strikes or great disturbances took 
place then, the Germans would inevitably step in and 
capture our trade, instead of our capturing theirs. The 
end of the war, concluded Mr. Fowler, might come upon 
us much sooner than some people expected, and unless 
Capital and Labour were prepared to meet the difficulties 
which he believed would arise the consequences might be 
very serious indeed. The Sheepbridge concern, I might 
add, has had a very prosperous period during the 
past financial year. The directors, too, have taken the 
lease of the lower seams of coal at Glapwell, where, 
and at Langwith, for over thirty years they have been 
working the upper seams—the hard coal—with very pro- 
fitable results, and they are, of course, hopeful that the 
lower seams will also prove satisfactory. Good progress 
is being made with the sinking operations. 


Round the Works. 


We may be taking a very large quantity of 
machinery from the United States—and undoubtedly we 
are doing so, though a good deal more, required for muni- 
tions, is coming from home sources than some people may 
imagine—but on the other hand the United States is a 
very good and keen customer of ours just now. I have 
just seen the figures for six months of the present year 
compared with the corresponding period of 1915. They 
show an increase of 394,982 dols. in the exports from 
Sheffield to the States in that time. Some of the items 
which go to make up the total of nearly one and a quarter 
million dollars are of interest. Agricultural implements, 
for instance, have risen by 1375 dols., steel by 348,706 
dols., cutlery by 18,177 dols, and other manufactures of 
iron and steel by 15,066 dols. For those not in direct 
touch with Sheftield it is difficult to realise the extent of 
the expansion in output that has taken place in the last 
two years. National factories may have been—and were 
—extremely necessary at one time. They are still, of 
course, but either their advent or some other influence—the 
influence of national and imperative demand—has quick- 
ened the productive capacity of the ordinary munition 
works to a degree that is a complete revelation. Ex- 
tension of works are still going on. Old property is being 
demolished to make room for new industrial buildings, 
and by this means the city is being cleansed of a good deal 
of slum property ; whilst its manufacturing capacity is 
being permanently increased. These developments are 
calling for increased requirements in the way of gas for 
furnaces, and electricity for power, and it may be of 
interest to note that, compared with 1913, the year so far 
as it has run shows that the units of electricity sold have 
increased by 56,196,049, while in the same period the cubic 
feet of gas consumed have risen to the extent of 357,963,200. 
These are figures which tell their own story. As regards 
overseas trade, there is no diminution in the inflow of 
inquiries and orders. The difficulty is how to execute 
them, and for most things permits to manufacture and to 
export are required, and this has the effect of restricting 
business ; but notwithstanding all difficulties a consider- 
able volume of trade is being done with the Colonies, as 
well as with certain neutrals. The Government is a large 
buyer still of cutlery for the Army and Navy, but manu- 
facturers are much harassed through the number of their 
men being called to the Colours. 


Iron, Steel, and Coal. 


It is considered here as quite unlikely that any 
appreciable change will now be seen in pig iron prices 
until after the turn of the year, though the last maxima 
revision expires, presumably, this week. What is troubling 
consumers most is the question of the supply of special 
qualities of hematite iron, which seems quite unable to 
overtake the enormous demand. The position of billets 
remains at about the same. As regards steam coal, it is 
pointed out that the Government has a pretty lively con- 
trol of supplies already, and can regulate requirements for 
home use and for our Allies. For instance, when the 
market is becoming short of supplies shipments to neutrals 
are at once severely restricted by the refusal to issue 
permits. These export permits are being handed out very 
tardily just now, but a fair tonnage is going to France and 
Italy. Best South Yorkshire hards are quoted 17s. 6d. 
to 17s. 9d., best Derbyshire 16s. 9d. to 17s. 3d., seconds 
16s. 3d. to 16s. 6d., and steam cobbles at the same figure, 
all per ton at pit. Coke is in keen demand at the official 
maximum. 








SCOTLAND. 


(From our own Correspondent.) 
Close of the Holiday Season. 


THE holiday season has now come to an end, 
and “ full steam ahead ”’ is the order of the day until the 
New Year vacation. All branches of industry report 
increased activities with ever expanding demands, and, 
it is said, that even although the necessity for war material 
should suddenly cease works have sufficient orders on their 
books to keep them engaged for months. Ordinary 
business has been accumulating for a long time now, and 
the only difference in outputs would be changes in quality, 
sections, and sizes. Works are being erected, and others 
enlarged, and machinery added to in order successfully 
to cope with the requirements of the times. Raw materials 
and labour are still inadequate, but a determined effort is 
being made to circumvent these difficulties. The export 
departments are still labouring under the restrictions on 
shipments, in view of the prior claim of war requirements, 





and until the Government is satisfied ‘hat its demands 
are covered few permits for ordinary merchandise will be 
granted. At the same time, however, it is reported that 
the Government is advising makers to accept orders for 
certain classes of material, presumably on the understand - 
ing that what cannot be done to-day may be possible 
to-morrow. This may seem a very small concession, but 
it is nevertheless gratifying. The shipbuilding yards are 
fully employed, but more attention is being given to 
mercantile work, the result of which will be apparent in 
the coming months. Markets all round are very firm. 


Seotch Steel and Iron Imports. 


The following statement shows the imports of 
certain kinds of iron and steel manufactures into Scottish 
ports during the month of August :—Iron (wrought), in 


‘bars, angles, rods, and sections, ex Continent, 14 .tons, 


value £348 ; ex United States and Canada, 25 tons, value 
£288. Steel, in bars, angles, and shapes, ex United States, 
52 tons, value £1147. Iron or steel hoops or strips, ex 
United States, 157 tons, value £2420. Iron or steel ship, 
&c., plates and sheets, under }in. thick, ex United States, 
1354 tons, value £29,845. Total, ex Continent, 14 tons, 
value £348; ex United States and Canada, 1588 tons, 
value £33,700. 


Pig Iron 

Scotch pig iron makers are doing a”very, large 
business almost entirely with home consumers engaged 
on war work. The chief demand is for hematite, and even 
although extra furnaces have been put on to the production 
of this iron the output is still considerably below require- 
ments. Ordinary brands, too, are also difficult to obtain, 
while stocks of all kinds in makers’ yards are reduced to a 
minimum. Shipments for the past week amounted to 
360 tons—310 coastwise and 50 foreign—compared with 
2649 tons in the corresponding week of last year. Pig 
iron warrant stocks now amount to 15,095 tons, compared 
with 116,098 tons at the close of 1915. 


Quotations. 

The prices of Scotch makers’ iron continue firm 
and unchanged, and are quoted as follows :—Monkland 
and Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s. ; Nos. 3, 
120s. ; Govan, No. 1, 122s. 6d. ; No. 3, 120s. ; Clyde, Sum- 
merlee, Calder and Langloan, Nos. 1, 130s. ; Nos. 3, 125s. ; 
Gartsherrie, No. 1, 131s. 6d. ; No. 3, 126s. 6d. ; Glengarnock 
at Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. |, 
126s. 6d. ; Nos. 3, 121s. 6d. ; Shotts and Carron, at Leith, 
Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


All departments of the iron, steel and allied 
trades are tremendously active, but the works, notwith- 
standing, find it impossible to keep pace with the demand 
for materials for war purposes. The pressure at the steel 
works is unabated, and practically the entire output is 
taken up directly and indirectly by Government demands, 
and although export inquiries come to hand regularly 
nothing of importance is being rolled outside of require- 
ments for shipment to France. Quotations remain firm 
round about £15 for ship plates, £16 for boiler plates, and 
£14 5s. for angles—all per ton net for export. Im the 
black sheet trade there is a continuance of the shortage 
of sheet bars. American supplies are small and irregular, 
while the resources of home producers are still totally in- 
adequate. The price remains about £18 10s. per ton net, 
f.o.b. at Glasgow. Galvanised flat and corrugated sheéts 
continue at a prohibitive figure, and orders are scarce for 
other than Government supplies. Malleable iron makers 
are very busy. The steel departments are full up with 
orders for some time ahead, while the pressure for iron 
material is accentuated by the substitution in many 
instances of that metal in place of steel. ‘‘ Crown” bars 
are firm at £14 5s. and upwards per ton net for export, 
and £14 12s. 6d. per ton, less.5 per cent., for home delivery. 
Tube makers are fully engaged on home and export 
account, though the latter is somewhat delayed by licensing 
difficulties. 


The Coal Trade. 

The tone in the Scotch coal trade is improving, 
and conditions are more promising. There is a feeling 
that prices will not go lower, but are more likely to increase, 
in view of the approach of winter, and little possible chance 
of increasing outputs. Tonnage has been in better supply 
recently, and if licences to neutral countries were granted 
with more frequency, prices would soon take a turn 
upwards. Values have not yet appreciated, nor has the 
volume of business expanded, but the tendency is steadier, 
and everything points to a change for the better. Values 
of household sorts are on the increase. The Special 
Committee of the Corporation of Glasgow on the price of 
coal to small consumers has under consideration com- 
plaints regarding the action of certain retail coal mer- 
chants. It has been alleged that they have raised prices 
unwarrantably, the pit rates not having been increased. 
The aggregate shipments from Scottish ports during the 
past week amounted to 217,591 tons, compared with 
227,671 in the preceding week and 195,132 tons in the 
corresponding week of last year. Ell coals are quoted 
f.o.b. at Glasgow, 23s. to 25s. 6d. ; splint, 25s. to 35s. ; 
navigations, 30s. to 32s. ; steams, 20s. to 25s. ; treble nuts, 
23s.; doubles, 22s.; singles, 21s. ; first-class screened 
navigations, f.o.b. at Methil or Burntisland, 35s. to 40s. ; 
first-class steams, 30s. to 35s. ; best steams, f.o.b. at Leith, 
25s. 6d. to 26s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


A veRY quiet condition of things has prevailed 
in the coal trade during the past week. The question of 
extended Government control is almost forgotten, or else 
altogether disregarded, as it is rarely mentioned. The 
opinion was largely entertained before any official announce- 
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ment was made that nothing revolutionary or startling 
would come of the ‘conversations’? of Lord Milner 
beyond co-ordinating the work of the various committees 
engaged in dealing with coal matters, and no doubt there 
is scope for improvement in this direction. One of the 
guestions most discussed, and upon which information 
is being sought, but so far unsuccessfully, is whether the 
limitation of freight rates and coal prices is to be extended 
to Italy and other Mediterranean ports on October Ist. 
So far it has been understood that negotiations between 
the Board of Trade and the shipowners and coalowners 
were being conducted with the idea of the extension to 
come into operation on the first of next month, but time 
has slipped by, and nothing official has been announced, 
while it is reported now that arrangements are not suffi- 
ciently advanced for the scheme to be introduced on that 
date. Coal exporters during the past few days evidently 
share the view that it is too late for the scheme to be 
brought to fruition in time. A week ago exporters to 
Italy were deferring carrying out orders in the expectation 
of securing tonnage next month at the limited rates 
proposed for Genoa, viz., 62s. 6d., but since then it is 
evident that they see that it is hopeless to continue the 
waiting policy, and as meantime freight rates have 
advanced owing to the scarcity of tonnage, merchants have 
paid as high as 75s. for Genoa options. The freight 
market has, in fact, hardened in about a week or ten 
days to the extent of about 10s. for Genoa, while business 
has been closed for Marseilles at 63s. for a big steamer 
and 65s. is offered for a handy-sized boat for the same 
destination, whereas last week values were about 55s. to 
57s. 6d. 


Foreign Coal Exports. 


The returns of foreign coal shipments from this 
district last week show that the abnormally high total 
of the previous week was not maintained. The aggregate 
of 359,527 tons was almost 100,000 tons below the quantity 
of the week previous, and was just over 35,000 tons reduc- 
tion on the figure for the corresponding period of 1915. 


Current Business. 


So far as actual operations are concerned, 
day-to-day business has been as quiet during the past 
week as at any time this year. Hardly anything outside 
of limitation business for France has been possible owing 
to the difficulty of getting export licences for neutral 
destinations. The coal market has, nevertheless, been 
very unsettled, and it has been difficult to determine 
values exactly. It was generally expected that this week 
would see a pronounced development towards weakness 
in coals, owing to the fact that tonnage in dock was 
gradually diminishing, and the supply on offer for employ- 
ment was becoming decidedly scarcer. Tonnage came 
along better than was anticipated over the week-end, and 
the consequence is that the market has maintained values 
eon the whole very well as regards the better qualities, 
although inferior descriptions have not been so good. 
Irregularity has been in evidence, and it would be no 
surprise if this condition of things were preliminary 
to a weaker market generally, but as yet this is not the 
case. It*may come later, when tonnage is scarcer. The 
customary action of middlemen has also given colour to 
the impression that the market was easier than was 
actually the case, by their readiness to discount colliery 
quotations and accept shillings less if they could secure 
business and lift this month’s contract coals, upon which 
@ substantial profit can be made if only the coals can be 
secured. The end of the month always induces middle- 
men to make substantial concessions on the off chance of 
doing business, but the experience has more often been 
that these middlemen have been unable to stem with the 
colliery, or that the authorities have declined to release 
the coals. The fact is. that, with the exception of inferior 
coals, exporters have found it very hard to get supplies 
for prompt loading. There has been more discussion 
regarding operations over next year. Reports have 
been current that quite a lot of contracting has been 
arranged, but so far as can be ascertained it is not of a 
really extensive character. What some owners have 
done is to agree to let their contractors take over next 
year at the limitation price of 30s. for large and 20s. for 
smalls a quantity equal to their arrears on the current 
year’s contracts. The amount, therefore, varies con- 
siderably, according to the quality of the coal, and whether 
it comes within the scope of those taken by the Admiralty. 
In the case of any additional quantity required by con- 
tractors over next year, owners are asking nearer 35s. 
for large and 25s. for best bunker smalls. The amount 
contracted for above limitation figures is, however, 
believed to be comparatively small. Buyers see no reason 
to rush in and pay anything above limitation prices, and 
the majority therefore are adopting a waiting policy. 
With regard to current values, ordinary second Admiralties 
remain practically nominal, about 42s. 6d. to 45s. Ordinary 
large steams are offered about 40s. to 42s., but dry coals 
are scarce and firm at last figures. Leading Monmouth- 
shires are also tight, but ordinary Eastern Valleys are 
more easily obtainable, and are irregular, prices ranging 
from 38s. to 42s. 6d. There has not been much inquiry 
for bituminous qualities, particularly through descrip- 
tions, but small coals are firm at recent figures for anything 
like prompt delivery. Patent fuel is quiet, and pitwood, 
although not in good supply, is dull, as collieries are well 
stocked, and are not inquiring for this commodity, prices 
barely maintaining 44s. to 45s. 


LATER. 


Operations on the coal market continue to be very 
restricted, and the scarcity of tonnage is exercising a 
rather depressing influence on values. The better 
qualities, which are taken so largely by the Admiralty, 


are not affected to any extent, except sentimentally, , 


but the market shows more irregularity. The position 
of collieries varies considerably, and this is reflected in 
quotations, making it difficult to assess values accurately. 
Ordinary large steams and drys keep steady, but Mon- 
mouthshires are most uneven. Western Valleys are 
offered at 42s. 6d., and although best Eastern Valleys are 
pretty firm, ordinary Eastern are easier, and supplies 
ean be arranged at 38s. to 40s. Bituminous coals are 


quiet and irregular, some inferior descriptions being 





obtainable at limitation priccs. Smalls are without 
appreciable change, and pate:.t fuel and pitwood are 
unaltered. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 42s. 6d. to 45s.; ordi- 
naries, 40s. to 42s.; best drys, 40s. to 42s. 6d.; ordinary 
drys, 38s. to 40s.; best bunker smalls, 30s. 6d. to 31s.; 
best ordinaries, 29s. to 30s.; cargo smalls, 23s. to 26s.; 
inferiors, 20s. to 23s. best Monmouthshire Black Vein 
large, 44s. to 45s.; ordinary Western Valleys, 42s. 6d. to 
45s.; best Eastern Valleys, 43s. to 44s.; seconds Eastern 
Valleys, 38s. to 42s. 6d. Bituminous coal: Best house- 
holds, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 
25s. 6d.; No. 3 Rhondda large, 40s. to 42s. 6d.; smalls, 
30s. to 33s.; No. 2 Rhondda large, 34s. to 35s.; through, 
28s. to 30s.; smalls, 24s. to 25s.; patent fuel, 40s. to 
43s. 6d. Coke: Special foundry, 62s. 6d. to 65s.; good 
foundry, 60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, 
ex ship, 44s. to 45s. 


Newport. 


Tonnage has been fairly satisfactory, though 
below the quantity recently available. Coals have been 
rather more freely obtainable, except in the case of the 
best Monmouthshires. Eastern Valleys have given way 
slightly, and are relatively the weakest section in the 
market, but smalls show no change of note. The inquiry 
generally is more limited, and almost entirely confined to 
limitation business. Approximate values :—Steam coal : 
Best Newport Black Vein large, 44s. to 45s.; Western 
Valleys, 42s. 6d. to 45s.; Eastern Valleys, 43s. to 44s.; 
other sorts, 38s. to 42s.; best smalls, 28s. to 30s.; seconds, 
26s. to 28s. Bituminous coal: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 40s. to 
42s. Pitwood, ex ship, 44s. to 45s. 


. 
Swansea. 


The anthracite market has maintained a very 
steady tone as tonnage has been in good supply, and 
collieries are fairly well booked up. Machine-made 
descriptions more particularly show firmness, cobbles 
and nuts being scarce and rather higher in value. Rubbly 
culm is steady, with duff rather showing an improving 
tendency. Approximate prices:—Anthracite: Best 
malting large, 31s. 6d. to 33s. 6d.; second malting large, 
30s. to 31s.; Big Vein large, 28s. to 30s.; Ked Vein large, 
26s. 6d. to 28s.; machine-made cobbles, 40s. to 42s. 6d. 
French nuts, 41s. to 42s. 6d.; stove nuts, 40s. 6d. to 42s.; 
beans, 30s. to 31s.; machine-made large peas, 20s. to 
23s. 6d.; rubbly culm, 14s. 9d. to 15s.; duff, 6s. 3d. to 
6s. 9d. Steam coal: Best large, 36s. to 38s.; seconds, 
30s. to 34s.; bunkers, 28s. to 3ls.; smalls, 20s. to 22s. 
Bituminous coal : No. 3 Rhondda large, 37s. 9d. to 39s. 9d.; 
through and through, 31s. 6d. to 33s. 6d.; smalls, 25s. 6d. 
to 27s. 9d.; patent fuel, 40s. to 45s. 


Tin-plates, &c, 


There has been no change of any note in the 
tin-plate industry during the past week. The trade is 
very quiet. Export licences are difficult to obtain, and 
manufacturers continue to experience trouble in getting 
supplies of steel bars, &c. Values of tin-plates remain 
practically unchanged. The iron and steel trades are 
busy, and the output is well maintained, but very little 
new business is being closed, as works are very fully 

aged on Government and Allied orders. The following 
are the official prices from the Swansea Metal Exchange :— 
Tin-plate and other quotations: LC., 20 « 14 x 112 
sheets, 36s. to 37s.; LC., 28 «x 20 x 56 sheets, 37s. 6d. 
to 388.; LC., 28 x 20 x 112 sheets, 73s. to 74s.; LC. 
ternes, 28 x 20 x 112 sheets, 57s. 6d.; galvanised sheets, 
24 g., nominal; block tin, £171 17s. 6d. per ton cash, 
£172 6s. per ton three months ; copper, £115 10s. per ton 
cash, £113 per ton three months. Lead: English, £31 
per ton; Spanish, £30 10s. per ton ; spelter, £52 per ton. 








CATALOGUES. 


J. anp H. McLaren, Midland Engine Works, Leeds.— 
Catalogue No. 33a contains illustrations and descriptions of 
large size chucks and tools for making shells. The smaller 
sizes have already been described in THE ENGINEER. 


Crompron AND Co., Limited, Chelmsford.—Leaflet No. 551 
deals with half-watt lamp fittings. An illustration is given of 
a fitting which is designed for use in engineering and industrial 
works. The of lantern is a modified form of that adopted 
in the Crompton-Blondel flame are lamp. 


8. G. Leacu anp Co., Limited, Artillery-lane, London, E.C. 
—A leafiet on the “‘ Selco ” syren has been sent us by this firm. 
The syren is operated electrically, and has a distinctive and 
penetrating note, which increases in pitch and volume as the 
current is switched on. It is easy to operate and fix. 

ALLDAYS AND ONIONS PNEUMATIC ENGINEERING COMPANY, 
Limited, Birmingham. 3rd Edition. Section H catalogue.— 
This sectional catalogue deals with cast iron smiths’ hearths, 
heating furnaces, blast pipe connections. slack and water. troughs. 
The firm claims to be alone in this country as manufacturers of 
the full range of smithy equipment. An illustration is given 
of a smiths’ shop equipped throughout with fifty-seven chimney- 
less hearths, a number of furnaces, motor driven Roots blowers, 
motor driven exhaust fans and other plant such as power 
hammers, cranes, and runways. 


AmeERICAN ScREW PROPELLER Company, Sansom-street, 
Philadelphia, Pa., U.S.A.—This firm has sent us a brochure 
entitled ** Efficiency in the Screw Propeller.” It is intended to 
bring to the notice of those interested the method of design 
originated by Captain Chas. W. Dyson, of the United States 
Navy. The ‘company neither makes nor sells propellers, but 
supplies designs and working drawings of propellers, which are 
claimed to give the pe pete efficiencies for any given 
hull or In the method evolved by Captain Dyson there 
are used, as most essential factors, the results of the model tank 
experiments at Washington, giving exact data relative to the 
resistance of hulls of a great variety of form and appendages 
and at a sufficient number of speeds for the plotting of accurate 
curves. By combining these data with those obtained from 
the modern practices of trying out the vessels themselves over 
an tely ed course, also at different speeds, it is 
claimed that Captain Dyson has been able to accomplish some- 
thing quite impossible to have been achieved in earlier years. 





R. A. Lister anv Co., Limited, Victoria-street, Westminster, 
A circular on the 8.0.8. type Lister-Bruston automatic electric 
generating plant states that this is the only 
which full, ee with the requirements o 
Shipping Act, 1914, Article 35. 

Licutroot REFRIGERATION Company, Limited, 35, Queen 
Victoria-street, London, E.C.—This company was until recently 
known as the Linde British Refrigeration Company, Limited, 
under the management of Mr. T. B. Lightfoot. This pamphlet 
is devoted to descriptions and illustrations of cold stores and 

lants for the Sp gy of ice and oxygen which the firm has 
seen responsible for. One of the latest of these plants is the 
oxygen works at Bombay, which were erected in 1915 and have 
a capacity of 7500 cubic feet of gas per day. 

Rosey anp Co., Limited, Lincoln. Catalogue No. 23z . 
(second edition ).—This publicati tains a detailed specifica- 
tion with tional illustrati of the Robey five-ton steam 
wagon. This machine, while following generally the overty 
wagon with locomotive boiler and chain drive to the hind wise, 
also embodies several improvements in details. There is an 
automatic differential locking device which is operated by 
means of a pedal without stopping the wagon when ascending 
hills, The road spring moun’ differ from those in general 
use in that the weight of the wagon is transmitted to the ends 
of the springs through the medium of auxiliary springs and 
adjustable hanger bolts. The boiler has a Belpaire fire-box and 
the steering gear is of the Ackerman type. The catalogue is 
very well got up, the illustrations being of specially high-class 
character, 

Joun I. THornyororr anv Co., Limited, Caxton House, 
Westminster, London, 8.W.—This catalogue of commercia! 
motor vehicles contains full particulars of the various types 
which will be built when the firm is permitted by the Govern- 
ment to recommence private work. At present it is required 
to supply its entire output of vehicles, consisting temporarily 
of 4U horse-power type “‘ J ’’ lorries, to the War-ottice for military 
purposes. Several new features have been introduced into the 
catalogue, including some coloured illustrations and a set of 
coachbuilders’ drawings. In other respects the catalogue has 
been ae and brought up to date and a useful index has 
been added. The machines illustrated are designed to carry 
useful loads of from 25 ewt. to 5 tons. The type “ X”’’ model 
is a new one. This model, with certain modifications to suit 
the ial conditions under which the vehicles have to run, has 
been adopted by the Government of India. 
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EDUCATIONAL INTELLIGENCE. 


THE announcement is made that Professor J. A. Fleming, 
M.A., D.Se., F.R.8., will deliver a public lecture on “ Long 
Distance Telegraphy and Telephony’’ on Wednesday, October 
18th, at 5.30 p.m., and a course of six lectures on “‘ Long Distance 
Telephony” on Fridays at 5 p.m., beginning October 27th, 1916, 
at University College, Gower-street. The public lecture will 
be open without fee or ticket. The course will be open both to 
members and non-members of the University. Fee, £1 lls. 6d. 
Application for tickets of admission to it should be made to the 
Secretary of the College. 














FORTHCOMING ENGAGEMENTS. 





SATURDAY, SEPTEMBER 30ra. 

Tae Instrirution or Locomotive Enotnerers.—Caxton Hall, 
Westminster. Mr. V. E. G. Barnes (London and South-Western 
Railway, igh) will read a paper on “‘ Locomotive Smoke- 
boxes and Fittings.” At 2.30 p.m. 


SATURDAY, OCTOBER 7ru. 


Tue Iystrrution or MunicipaAL anp County ENGINEERS.— 
Meeting at Watford Council Offices, Discussion on paper by 
Mr. D. Waterhouse on “‘The New Water Supply and other 
Municipal Works at Watford ”’ (taken as read). At 11.30 a.m. 


WEDNESDAY, OCTOBER 18ra. 


Tue Norrincuam Socrery or Enoiveers.—At the 
““Welbeck ”’ Hotel, Milton-street, Nottingham. Reading and 
discussion of short papers on engineering subjects. Memb 
may submit such papers, which should not take 


minutes to read. At 7.30 p.m. 





more than ten 








New Zeatanp Rartways.—The mileage of railway lines 
open for traffic in New Zealand on the 3lst March last was 
2570. The extensions opened during the year totalled 15 miles 
36 chains. The capital cost of all lines open for traffic, including 
the steamers and plant on Lake Wakatipu, advanced from 
£34,133,825 to £34,857,882. The net revenue amounted to 
£1,637,473, and is equal to a return of 4.72 on the capital 
invested on the lines open for traffic. The gross revenue— 
£4,548,355—exceeded the earning for the previous year by 
£442,899. The gross receipts per train-mile from the North 
Island main line and branches were 112.25d., against 96.75d. 
last year, an increase of 15.50d. The South Island main line 
and branches produced a gross revenue of 117.25d. per train- 
mile, inst 110. 50d. last year, an increase of 6.75d, per train- 
mile, “The gross earnings per train-mile from all lines amounted 
to 116.50d., against 104.75d, for the previous year, an advance 
of 11.75d. The expenditure for the year—£2,910,883—was 
£9572 less than the preceding year and £9117 less than the 
estimated amount. reentage of expenses to earnings 
was 64 per cent., against 71.14 per cent. last year, a decrease 
of 7.14 per cent. 

Pusiic LipraRies AND TECHNICAL LitERATURE.—Public 
libraries are not infrequently very slow in adopting new ideas, 
and it is therefore pleasing to note in the report of the Libraries 
Committee to the Coventry City Council, that the best use is 
being made of the technical periodicals. In order to make 
these more easy of access than formerly, the technical periodicals 
have been placed in the Reference Library. ‘The report states 
that before this removal a reader was expected to wait for a back 
number while an assistant fetched it from a store-room at the 
far end of the building. As a now in the reference room 
the files can be referred to immediately without any restriction, 
The saving in time alone justified the removal ; but, in this case 
also, where one back was ted before now fifty are 
used Especially can a library do valuable service by 
encouraging people to read and study technical and scientific 
periodicals. No journal of any importance in motoring, 
engineering, and works’ chemistry is not taken for public use in 
the Reference Library ; and counting the trade journals at all 
the libraries, 178 are received regularly. Increased use of 
the files of technical periodicals suggested another development, 
A limited number of the best technical journals are bound and 
filed permanently. At the branch libraries all back numbers 
of journals, when taken out of the reading room, are displayed 
and issued for home reading. m no longer wanted for home 
reading they are sent to the Central Reference Library, where 
important articles are cut out of them and mounted upon brown 
paper sheets of uniform size. When mounted, these articles 
are sorted by subject and filed in boxes. If continued and 
extended this practice will augment the technical section with 
a large quantity of material, easily accessible, on the latest 








developments in Coventry’s staple industries, 
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BRITISH PATENT SPECIFICATIONS. 
When an invention is communicated from abroad the name and 


address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 








drawings. 

Copies of Specificati: be obtained at the Patent-office Sale 
Branch, 26, South pt buttdi gs, Ch y-lane, W.C., at 6d, 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment.ta the date of the advertisement of the 
acceptance of the complete Specification. 


Any person may, on any of she grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent, 


STEAM GENERATORS. 


12,168. August 24th, 1915,—WarerR-tuBE Borers, William 
H. Winslow, 4600, Harrison-street, Chicago, U.S.A. 

This invention relates to generators of the type in which sub- 
stantially horizontal tubes are arranged between vertical headers, 
wherein water is circulated, and steam is generated, separated, 
and superheated, Fig. 1 is a diagrammatic illustration explain- 
ing the action of the boiler, and Fig. 2 is a sectional view showing 
the details. Let it be assumed that the lowermost tubes are 
grouped into a pair of tubes, which are shown as the bottom 
tubes in Fig. 1. The intermediate tubes are grou into a 
single tube, which is shown in Fig. 1 on a second level. The 
group of tubes connected at the top of header A are shown as 
being grouped into a single tube C. The uppermost tubes 
connecting the auxiliary and rear headers B are shown as grouped 
into a single tube at the top of the figure. The major portion 
of the heat is applied to the section at the lower left-hand corner. 
There are two distinct paths for the furnace gases, One path 
leads upward along the front header through the superheating 
zone, down through the drying zone and separating zone, to 
the economiser, from whence this part of the gases passes on 
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to the chimney, The major portion of the furnace gases passes 
up through the circulating and separating zone, over the baffle 
D, and passes down through the economising zone, and from 
thence to the stack. As a result of the heat applied to the 
lowermost tubes, a violent boiling action occurs in the circulating 
zone, raising the level of the water in the front header to a height 
considerably above that in the rear header. The water so 
lifted is caught in the open tubes and is conducted back to the 
rear header over the hot tubes for forming steam, as well as 
separating out mechanically from the water the bubbles of 
steam already formed. The steam formed in the circulating 
and separating zones passes upward through the drying zone, 
and it is only by passing through this zone that the steam is 
enabled to get to the superheater and out of the main connec- 
tion. It will be noticed that one current of gases is led in the 
same direction as the current of water passing off into steam. 
This is the current of gases passing through the tubes and over 
the baffle. Another current of gases passes parallel to the 
current of steam, but in an opposite direction.—September 6th, 
1916, 


INTERNAL COMBUSTION ENGINES. 


101,240 (2566 of 1916). 
Vatves, Arthur W. 
Totley Rise, Derby. 

The inlet and exhaust valves A and B are concentrically 
arranged within the head X of the cylinder. The exhaust valve 

B slides within the head X and its lower edge takes a seating 

on a shoulder Z formed in the head. The inlet valve A slides 

within the exhaust valve and also bears upon a depending 
abutment C in the head X, the lower part of the abutment 


February 21st, 1916.—SLeEVE Poppet 
Reeves, Overdale, Prospect-road, 


N* 101,240. 












































forming the top of the combustion chamber of the cylinder 
and carrying the sparking plug D. The lower edge of the 
inlet valve A takes a seating on a shoulder G formed on the 
inner wall of the exhaust valve B, and the exhaust valve is 
provided with suitable ports H for the passage of the charge 
when the inlet valve is lifted. The seatings of both valves are 
preferably made angular. In the head X of the cylinder are 
annular passages EF and F for the admission and exhaust respec- 
tively, the passages being in communication with the combustion 





chamber of the cylinder by means of suitable ports, which are 
controlled by the inlet and exhaust valves respectively, and also 
with the source of supply of the explosive charge and with the 
atmosphere by other suitable ports.—September 6th, 1916, 


TELEGRAPHS AND TELEPHONES. 


12,536. September Ist, 
FREQUENCY ELECTRIC CURRENTS, 
Poplar-avenue, Edgbaston, Birming 

The object of this invention is to provide an arrangement 
for the production of high-frequency current, such as can be 
employed in wireless telegraphy. A represents an inductance, 

B a condenser, which serves also as the spark gap, the sparking 

occurring between the plates of the condenser. The spark gap 

is made of massive plates to obtain effective quenching of the 
spark, C is a condenser in series with A and B. Current may 
be supplied from an alternating or a direct-current source at 

EE. In addition to the condenser C an oscillatory circuit, 

comprising an inductance F in series with a condenser G, is 


1915.—GENERATION oF Hiau- 
Thomas F, Wall, 124, 











arranged as a shunt across the sparking condenser B. When |. 
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a spark passes across B the circuits containing F G and 

A, C, E are set oscillating, and if the constants of these two 

circuits are suitably adjusted the current across the gap B—the 

resultant of the individual currents in the two circuits above 
mentioned—will exhibit the phenomenon of “‘ beats,” and con- 
sequently the spark across B will be intermittently quenched. 

This quenching may be assisted by the use of a magnetic blow- 

out field acting on the spark gap B. The gap B may be shunted 

by a condenser K for the purpose of controlling the frequency 
of the cireuit containing A, C, E, When a continuous-current 
source of supply is used a high non-inductive resistance H should 
be connected across the condenser C or across the series arrange- 
ment consisting of the inductance A and condenser C, as shown. 

—September 6th, 1916. 

101,278. November 4th, 1915.—TreLEGRaAPH TRANSMITTER, 
William John M. Jackson, 28, Southampton-buildings, 
London (a communication from the Western Union Tele- 
graph Company, New York). : 

The new transmitting device is intended chiefly for use in 
automatic telegraph systems, in which current impulses succeed 
each other through the line at rates far in excess of those of 
hand transmission. In high-speed systems the speed of signalling 
is affected by the mechanical and electrical inertia of the 
apparatus, as well as by certain factors of the line. The inven- 
tion comprises means whereby this lagging effect at the trans- 
mitter is overcome, and by reason of this the speed is increased. 

For transmission a polarised relay E, such as of the Wheatstone 

type, is interposed between the transmitter key T and the 

receiving relay.. This polarised relay is actuated by the dis- 
charge of the condenser in such a manner as to move the arma- 


ture between its contact stops before the regular action due to 
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the local current can produce the same result. A is the generator, 
B the condenser, C, D, F resistances, and G the magnet coils of 
the relay. The inventor claims :—A transmitting arrangement 
for telegraph lines comprising a transmitting key T in combina- 
tion with a polarised transmitting relay E, a source of current 
supply having one pole connected to opposite contact points of 
that transmitting key and the other pole connected to return, 
the key itself being also connected to return, the magnet coils 
of the relay being in a circuit bridged across the two conductors 
leading to the opposite contact points of the transmitter; the 
bridged circuit containing a resistance and a condenser shunted 
around that resistance, the arrangement being such that when 
the key breaks contact with one of its contact points the con- 
denser discharges and energises the magnet of the relay to reverse 
the position of the armature, the condenser recharging with 
current of opposite polarity when the transmitting key completes 
contact with the other contact point.—September 6th, 1916. 


PUMPING AND BLOWING MACHINERY. 


16,534. November 23rd, 1915.—CrntTRIFUGAL Pump, The 
British Thomson-Houston Company, 83, Cannon-street, 
London (a communication from the General Electric Com- 
pany, Schenectady, New York). 

This invention is for a combined liquid and gas or vapour 
pump, being particularly adaptable for removing the water of 
condensation and the air vapour and uncondensed gases from 
condensers. A is the impeller of the water pump and B the 
impeller of the air pump. They are mounted adjacent to each 





other on the shaft, and their inlet sides face in opposite direc- 
tions and away from each other. The casing for the water pump 
comprises the annular portion D, in which stuffing-box E is 
arranged, and to which leads the inlet conduit F and the dis- 
charge seroll G, which surrounds the impeller, and is provided 
with the discharge opening H. J indicates stationary directing 
vanes fixed in the portion D of the casing, and acting to direct 
the water to the vanes of the impeller, is the air inlet branch 
for the air pump, and L the throwing water inlet, Surrounding 
the impeller B is the annular discharge ring M, there being an 
annular space or passag indicated at N bet them, The 
air inlet K communicates with the annular spaces upon each 
side of the discharge ring, and the ring is provided with suitable 
directing vanes O forming between them the discharge passages 
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P (Fig. 2). It has been found in practice that the tips of the 
vanes are one of the first places to show wear, and to provide 
for readily replacing these tips without necessitating the replacing 
of the whole directing ring they are formed in two parts, suit- 
ably bolted together. The discharge passages P co nicate 
at their outer ends with tne discharge scroll Q. The discharge 
opening for the air pump is indicated in dotted lines at R. The 
impeller is provided with suitable vanes, and the throwing water 
is guided and directed to the impeller by curved annular passages 
formed between directing vanes 8, carried between the flanged 
ring T and the cap U, which fits over the end of the shaft. By 
this means the throwing. water is directed evenly and smoothly, 
and without any whirling action to the eye of the impeller. 
The two pump casings have an intermediate wall V in common, 
and this is preferably, although not necessarily, formed integral 
with the condensate pump casing.—September 6th, 1916. 





TRANSMISSION OF POWER. 


12,138. August 23rd, 1915.—Hypravutic TRANSMISSION 
MecuanisM, Warren H. Hungerford, 231, West Illinois- 
street, Chicago. 

This invention relates to hydraulic transmission mech 
in which a rotary piston having a blade adapted to co-operate 
with an abutment in rolling engagement with the piston is 
mounted in a casing containing a passage for the circulation of 
the liquid, the passage being partially or wholly closed by a 
valve to vary the — of the casing. In this invention the 
——- for the circulation of the liquid is provided in the casing 

tween the inner driving element and the outer driven part, 
the passage surrounding the compartment for the piston and 
communicating at its ends with the compartment. Figs. 1, 2, and 

3 are views of the mechanism. The operation of the apparatus 

is as follows :—If we assume that power is being applied to the 

pulley A on the shaft B, and that shaft is being rotated counter- 
clockwise, and assume also that the valve C is open, as shown, 





N°12,138. Fig. 1. 








the liquid in the casing D will be caused to circulate in the 
direction of the arrows by the rotation of the cylindrical members 
E and F. As the valve C is open, and the liquid can circulate 
freely, the casing will remain at rest. When it is desired to 
cause the casing to rotate in order to transmit power to the 
mechanism to be driven, it is merely necessary to shift the 
upper end of the arm G inward by actuating the adjusting 
serew. As the arm G is moved inward it causes the sleeve H 
to be moved inward also, and in being so moved it will cause the 
outer sleeve J to be partially rotated upon the sleeve by the 
action of a roller upon the screw K in the sleeve following the 
curvature of the spiral groove L in the sleeve M. As the sleeve 
M is rotated, the gear teeth N being in mesh with the rack O of 
the arm P secured to the valve C, will cause the valve to be 
closed partly, and thereby retard the circulation of the liquid 
within the casing. The result of this retardation is that the 
casing will be caused to rotate upon the shaft B at a speed less 
than that of the shaft. By gradually closing the valve C the 
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circulation of the liquid within the casing b tarded, and 
the speed of the casing is gradually increased up to the point 
where the valve C is completely closed, and circulation of the 
liquid in the casing completely interrupted. 
the casing will rotate with substantially the same — as the 
shaft B. By providing the cylindrical member E with the 
inclined raesages, all tendency of the vanes on the member F 
to be mb. airy slightly retarded in their movement as they 
are passing into and out of the longitudinal recess T in the cylin- 
drical member E is overcome, and a continuous, uniform motion 
of the apparatus is thus d.— September 6th, 1916. 


14,036. October 4th, 1915.—VaRIABLE-SPEED GeEarR, Albert 
Groves, 96, Churehfield-road, Acton, London, 
The variable-speed gearing forming the subject of this inven- 
tion, and illustrated im Figs. 1 and 2, has toothed wheels or 
rings of teeth A, B, C of different diameters arranged upon a 
conical body D, the wheels being connected together by helical 
paths E. A toothed pinion F engages with the rings of teeth, 
and it. of the same width, while the edges of all the teeth are 
parallel to the axis of the conical body. The movement of the 
toothed pinion F parallel to the axis of the cone D, and in a 
path so that it will mesh accurately with the helical paths of 
teeth, is controlled by a drum G, mounted on the same shaft as 
the conical body, the drum having annular and helical grooves 
J K, in which a projection L slides, This is connected by means 
of > link M to the cradle N, which is constructed in two parts 
to allow the requisite lateral movement at right angles to the 
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axis of the shaft O. The part N slides upon ‘the exterior of the 
bar P. The part Q slides upon the part N and is controlled 
by a roller or pin X running in an irregularly-shaped slot in the 
guide bar. The object of this mechanism is to give the pinion F 
& movement parallel with the shaft O while any part of it is in 
mesh with any part of the toothed wheels A, B, C, and a move- 
ment in a path so that it will correctly mesh with the teeth E P 
in its passage from one speed to another. The teeth of the 
spiral paths E P are arranged concentrically with the shaft O 
at each of their ends whére they join the toothed wheels A, B, C, 
to allow the movement of the pinion F parallel to the shaft O, 
which continues until it is clear of the toothed wheel. Then the 
teeth on the spiral paths begin to increase or decrease in distance 
from the shaft, according to whether the speeds are being 
increased or decreased. The drum may also be provided with 
movable pieces or shunting points.—September 6th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


12,483. August 31st, 1915.—ComBINED TuRNING, PLANING, 
SHAPING, AND Drittinc Macutine, John E. Crossley, 3, 
Bridge-road, Brighouse. 

This is a combination of four machine tools worked from one 
shaft. Fig. 1 is a side elevation and Fig. 2 an end view of the 
combination. A is the first motion shaft. B is the main bed 
for the lathe, the planer, and shaper, and on it is mounted the 
sliding carriage D for the lathe, the carriage being moved length- 
wise by means of the rack and pinion. The planer is operated 
by the belt W and suitable mechanism, including the guide rail 
E. The planer table C is carried on the bed B in slots R, and 
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When this occurs | is inserted base first. 


d on the top of the frame. In these bearings a hollow 
spindle is supported and is driven by a large gear wheel. The 
spindle is adapted to receive a spring collet, in which the shell 
The boring bar is so mounted in a 
longitudinal hole in the crown of the saddle H that its longi- 
tudinal axis is true with the centre of the hollow spindle B, in 
which the shell is secured. The longitudinal centre of the 
boring bar is in the same line as the top of the gantry of the 
machine. The split nut through which passes the lead screw 
M, which causes the traverse of the saddle, is mounted in a recess 
in the near side of the saddle, and is com of two longi- 
tudinal pieces CD. Each is provided with a flange or plate 
E, the two portions being moved apart by any suitable means, 
one means for the purpose consisting of a handle G mounted in 
the side of the saddle and carrying two pins, one of which 
engages an excentric slot hole in the plate or flange of one nut 























portion and the other a similar slot hole in the plate or flange 
of the other nut portion. The handle when moved in one or 
other direction moving the two portions of the nut apart or 
drawing them together, as the case may be, through the pins 
working in the slot holes in the two plates or flanges of the nut 

rtions. The two nut portions when separated are disengaged 
rom the lead serew, allowing the saddle to be returned to the 
end of the gantry after it has completed its travel. The lead 
serew is normally operated by change wheels at the end of the 
machine frame, the gear wheel on the lead screw itself being 
adapted to be moved into and out of engagement with its driving 
wheel by means of a clutch F to allow of the lead screw being 
rotated or of its remaining stationary as may be required, or of 
its being operated by hand when a quick feed is not required.— 
September 6th, 1916. 


13,284. September 17th, 1915.—Suett Larue, William L. 
Cole, of W. and L. Cole, Limited, Lawton-road, Mile End, 
London. 

The object of this invention is to provide a lathe which is 

particularly —— for boring and shaping shells with the 

minimum of skilled attention and adaptation. The lathe at 
the same time is useful for other purposes ; in fact, for any work 
involving similar operations in practice. The tool saddle is 
driven from a transverse feed shaft carried in the bed, and is 
actuated through a self-acting feed, which can be set to work at 
the maximum speed, while it will allow slipping to occur when 
the power required to effect the feed exceeds a safe limit, which 
is determined by an adjustable nut. In the lathe illustrated 


N° 13, 284. 
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THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and has been 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par. 
ticulars wpon the Patents Register. If any patent listed has 
been assigned to, or ts the property of, a non-enemy proprietor 
the law does not apply. 





On two of the patents given below £26 and on each of the 
remainder £18 have been paid in renewal fees. 





No, 10,792/09.—Tubes for superheaters, &e, U-shaped 
tubes, such as superheater tubes, are made by slitting the ends 
of the separate legs, inserting a drift, with a rounded projecting 
end, rounding the at nat by a roller—and finally 
trimming and preferably bevelling the ends, and welding— 
preferably by autogenous welding with the aid of iron wire. 
Schmidt, W., Germany. Dated February 12th, 1909, 

No, 11,617/09.—-Ammunition ; fuses for projectiles. Relates 
to fuses which have a movable projecting part and a locking 
device therefor, and consists in constructing such fuses so as 
to be so sensitive that they will act, even when they strike the 
envelope of a balloon. Krupp Akt.-Ges., F., Germany. Dated 
September 16th, 1908. 

No. 11,668/09.—Ammunition ; projectiles; fuses for pro- 
jectiles. Relat bined shrapnel and common shell, in 
which the filling is placed annularly around the axially-disposed 
high-explosive charge, and the shrapnel charge is carried in the 
base. According to the present invention, the high-explosive 
chamber is rigidly connected to a fuse, so that its charge may 





be exploded after the expulsion of the shrapnel filling. Puff, C., 
Germany. 
No, 12,123/09.—Ordnance; field carriages. Relates to 


differential recoil guns—that’ is, guns which are fired during 
run-out—and consists in providing a stopping device, consisting 
of a spring or hydraulic brake, for taking up the stress brought on 
the carriage if the gun runs out beyond the firing position when 
a missfire occurs, or when blank cartridges are fired. The run- 
out gear may in some cases be adapted to act also as the stopping 
device. Haussner, K., Germany. 

No. 12,363/09.—Coke ovens, Gas is supplied to the vertical 
flues of a coking and gas-generating oven from a distributing 
pipe arranged below the level of the air and waste gas passages, 
the distributing pipes being connected to the base of the heating 
tlues through vertical ducts co-axial with the several heating 
flues leading through the 5 a walls, To facilitate 
cleaning, closable openings co-axial with the ducts are provided 
in the roof. Koppers, H., Germany. 

No. 12,572/09.—Furnaces; charging. In charging devices 
for shaft furnaces, of the kind in which the delivery bucket is 
suspended from a truck, which travels up an inclined way, the 
raising of the rear axle of the truck, due to the turning moment 
of the hood or bucket cover, is obviated by a second turning 
moment acting in the opposite direction, the two turning 
moments acting upon a sector-like frame attuched to the rear 
axle of the truck, and an auxiliary frame connected thereto. 
A central opening of special shape is provided in the bucket cover 
for permitting the —- of the bucket hook when the cover 
is being lowered. Fabrik fir Dampfkessel-und Eisenkonstruk- 
tionen, H. Stahler, Germany. Dated May 29th, 1908. 

No. 12,587/09.—Preserving wood. Wood is preserved by 
immersion in a solution containing about 1.5 per cent. of 
ferric chloride, 2 per cent. of ammonium-alum, and from 
1.5 to 2 per cent. of magnesium chloride, The wood is treated 
in a boiler, &c., at about 100 deg. Cent. for from two to five 
hours, and is then left for about ten hours in the solution to 
cool. Hasselmann, F., Germany. Dated May 27th, 1908. 

No. 12,645/09.—Steam engines. To prevent back-pressure 
in terminal-exhaust condensing engines, the exhaust casing is 
directly connected with the casing of a jet or surface condenser. 
Stumpf, J., Germany. 

No. 12,775/09.—Acronautics. Aerostats. In order to lessen 
the resistance to a motion of airships, the two end portions of 
the balloon are formed of surfaces generated by the revolution 
of a econie section. A cylindrical portion may be interposed 
between the two end portions, or may be dispensed with. 
Schiitte, J., Germany. 
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Headquarters : Chester House, Eceleston-place, 8.W. 
ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 
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Officer for the Week.—Platoon Commander Hughes Hallott. leti 
in plan im Fig. 1 and transverse section in Fig. 2 the worm A is r ee . J. O. Cheadle. raqt 
fixed on the longitudinal feed shaft B, and is always in mesh rennet oan ae pacnnraae® sieaiee S : idiees = 
with the worm wheel C on a transverse feed shaft K, which | | onday, October Piat _ Drill Ph fo N 10. 2 Pee line 
drives the tool saddle D by means of a pinion F, which gears | street. Squad a ‘ll oe _" a eee E 
with the rack E. The slipping clutch is shown in the Class, Recruits’ Drill, 6.25 to 8. a 
transverse shaft, and has plain dise faces, as shown at L Tuesday, October 3rd.—School of Arms, 6 to 7. Lecture, pros 
and G, the pressure on these faces being regulated as desired | 7.15, “‘ Development of the Soldierly Spirit,” the Adjutant, wor! 
by means of the nut and spring HJ. The lathe is also fitted | Range Practice. % 
with a shaping attachment, shown in the plan, to which the| Wednesday, October 4th.—Instruction Class, 5.45, Platoon — 

— slipping automatic feed is also applied. This shaping attach- | Drill, Platoon No. 3. Range Practice. J 
; poy ach ameetet Me ppeentes wayne Gino Soet nein SAPs Thursday, October 5th.—Platoon Drill, Platoon Nos, 5 and 6, 
{ V I a link M. The ping consists essentially of a Renae Pricties..” in t 
pa —— Ps swinging slide rest turning on an adjustable pivot pin R on a at en sh 6th.—Technical for Platoon No. 10, Regency mal 
: .—September 6th, 1916. riday, ie ; o. 10, *y- a 
A segiecionciet tamu nent ttatas Tila as street. % uad and Platapn Drill, No. 9. Signalling Class, ol 
H Recruits’ Drill, 6.25 to 8.25. em 
Fig 2 Saturday, October 7th—N.C.O.’s Class, 2.30, Company Com- Eig 
ae mander Bentley. na 
PERSONAL AND BUSINESS ANNOUNCEMENTS. | Sunday, October ry Breer ied * Siateat: bs nage Vingrasig N 
(South-Eastern and Chatham ilway ing ce, 8.45 a.m. 
is moved along by the rack O and pinion P on the shaft L, which WE are informed that Fredk. Mountford, Limited, late of | Uniform, haversacks, and water bottles. _Mid-day rations to of 
is caused to revolve by the gear wheels SH. The cone J on | Granville-street, Birmingham, are now thoroughly established | be carried. Railway vouchers will be provided. Pa 
the shaft A operates by means of a belt V the drilling spindle I. | in their new factory, “ Fremo Works,” Lifford, Birmingham. Musketry.—For all Companies see Notice and Tables A and B P 
The planing attachment L is operated by the movement of the] Mr. R. G. JENKINS is resigning the secretaryship of the West | at Headquarters. +o 
table C, the work being secured to the table K. The description | of Scotland Iron and Steel Institute as from September 30th |  Nove,—Unless otherwise indicated, all drills, &c., will take le 
of the machine contained in the patent specification is not as | His successor is Mr. Douglas A. MacCallum, 93, Hope-street, place at Headquarters. Members who have not yet obtained met 
elear as it might be.—September 6th, 1916. Glasgow. their ecards of membership should apply to the Adjutant on Ene 
12,964. September 10th, 1915.—Macntne ror Borine SHELLS, Mr. E. W. Assort has taken over the management of the | Tuesdays or Thursdays. a 
Charles Downs, Old Foundry, Cannon-street, Kingston- | Newcastle branch of Crompton and Co., Limited, at 21, Pearl By order, 
upon-Hull, and another. A buildings. Northumberland-street, Newcastle-on- Mactrop YEARSLEY, 

The lathe or boring machine illustrated in Figs. 1 to 4 has a|Tyne. For many years he has been in charge of the contract September 30th, 1916. Adjutant. RE 
frame, at one end of which are the bearings for the driving | department at Chelmsford, and has carried out the electrical tal 
pulley, the loose pulley, and the gear wheels, certain of the | equipment of many important main winders, rolling mills, : tak 
bearings being formed in a pair of jaws or strong cheek pieces | coaling cranes, large haulage gears, &c, = 
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OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 











Vou. CXXII.—No. 3171] 


LONDON: FRIDAY EVENING, OCTOBER 6, 1916. 


BY INLAND POST 
EIGHTPESCE 


[Price Sixpence 














TO MANUFACTURERS ONLY. 


Phe Commissioners of 
TENDERS fe ortho Sverty of STEAM W TUBES 


— gba ms of contract, 
conditions 0! of Supplies, 
piss rm ined on application cy Tho Control - oe  — 


Office of Works, King 
The 


cy 


Char! 
e Commissioners do not bind siommeiees ts wo gre the 


Jorest or any nder. Th Re 
d must be ‘delivered Seles ll a.m. on Thursda: e 
wi det, = io addressed to the Se M. Ofheo of 
ropegete, t * London, 8.W., Fg ‘endorsed 

“ eter - oun Fittings.” 


f Works, &., 
M. Office oid October, 1916, 18 


A dvertisi and Catalogue Com- 


PILING.—WA _ a eieies _ person as HEAD 
a be oF dn eyed Hat = transporting hi 
mani cranes, ho’ , ani machinery.— 
Address ong and tan lars of experience and 
salary expec 0, Engineer Office, 33, Norfolk-street, 
Strand, W cS 


Wanted, Ca apable Draughtsman, 


ble for military pratien. with some knowledge of 
; able to assist e Production and 
Make Drawings and Sketches of Me nominee t and Attachments 
= ee te 9 No person already on Go.ernment work will be 

bour Exchange, mentioning 


Ap our nearest 
number vont 





mre 








he MMe Proprietor o of Letters . Patent 


AUTO- 
ic ECORDING p AbranaTUs. for? .. SAWING and 


RIMILAR CHINES,” DESIRES ae nd 
PATENT or LO GRANT "LICENCES ay 
reasonable terms with a view im meat adequate nts wor rw the 


» this try.—Ing! 
PRUIKSHANK and FAIRWEATHER, Limited, 
65-66, Chancery-lane, 
London, W.C. 19 





TRADING WITH THE ENEMY AMENDMENT ACT, 1916. 
e The Electrical Co., Ltd., 


122-124, CHARING CROSS-ROAD, W.C. 
The Controller, Mr. BA hag JEN of 6, Old Jewry, 


the di entire stock o' 
ae bore mpany, will be pleased to RECEIVE APPLICA- 
HOR i ‘Un can, 

Y eal of 
which contains trade paenally. 


useful information necessary to 


eli 
is 5s. free in the United Ki 
hnpialous shou Se cent direct to the Company "at — 





UNIVERSITY OF DURHAM. 
strong College, Newcastle- 
A™ ng Meas 
Pawcira: W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17. 
Commencing September 25th, 1916. 


Departments of Mechanical, Marine, Civil, and 





Wanted. First-class Jig and Tool 


DRAUGHTSMAN for aero engine work. None but 

p> arinmamgpe men re apply. District North-East London. 

0 perso’ pee work or residing more than 

io or pg ontp need eed SEY —Address, 15, Engineer Office, 33, 
Norfolk-street, Stran ba 


Wanted, Junior Draughtsman 


to Hydraulic Machinery.—Apply, by letter. 
pooner e, ie, eaperienee, and salary required, wo, your nearest 


Bee's No. 630. Anyore on Government work aban not apply. 


anted, Three Draughtsmen, 











orongist conversant with eith 
Steel Works ice, for Government controlled Iron 
and Steel Works on the N -West Permanency to 
suitable ae eae ota should be Tha Begin to er] 
nearest bour Exc! quoting “‘The eer” an 
No. - 7 slready engaged on Government 


work cannot be en; 


A Few Good Mechanical 


Se py ed ee aD eee estab- 
let 


m already 
ed a yh ha 4 wilt hoy exaployed.— a pA by 
only, 

required, to Box care of Messrs. R. F. fe'and Son, 

General Advertising Agents, 35, Fleet-street, E.C. 763 

[raughtsmen (Senior andJunior) 


for urgent Government Aeronautical Work. Must have 
had several years’ shop and D.O. experience; also some 











Snel cohen anal nthe used to come og work preferred. 
and pros; ; overtime paid for. Noman on 
Government work can be e —Write or app! in first 

to your nearest of Trade — change, 


nee 
mentioning “The Engineer ” and No. 


Ca Engineer, Long Experience 
waterworks, - and canal navigation work, Parlia- 

surveys, ANTS A ge meed or Tem AP- 
ENT. adios, POA , Engineer Office, tS No —- 


POLN 





lcotrical ee Desires 


POSITION at home = eae 20 years’ experience tele- 


AB Old-estabiished Firm of 


Engineers in Westminster, with excellent offices and con- 
nections, are PREPARED to REPRESENT Midland and 
Northern Firms in Lo 7m 327, Engineer Office, 
33, Norfolk-street, Strand, W. 327 > 





Engineering F Firm, with Excellent 
Office in Westminster, and extensive connections, are 
to REPRESENT a first-class firm.— Address, 746, 





nee read. Us power years responsible position 
od 


lant. 

4 - dete of nen “Higher es, fina! 
oial tn ecessary.—Address, P875, Engineer Office, 
Horfolk surest, "Strand, W.c. P873 


or Omics, 33, Norfolk-street, Strand, W.C.- a 
I 





eer, We)l Educated, Good 


with extensive practical experience as tool- 


| gee Wanted to Assist in 


carryin, ying se out cos, PBIO, Een contracts in connection with 





maker and automatic operator on te work, 
accustom to charge, DISEN ED —Address, | P863, 
Engineer Office, 33, Norfolk-street, Strand, W.C. B 


Engineer Office, 35, Norfolk-street, 
Strand, W.C. Y P870 © 





iagineer (42), A.M.I. Mech. E., 


practical and organising, fitting, be te machining. 


Fg h knowledge munitions, i tor ‘aseenal andl 
‘A. steel and machine works. ‘Othes and salen work, some 

pe oderate terms during war. =F mate P860,” Engi- 

neer Office, 33, Norfolk-street, Strand, W. P860 


nglishman at Present Holding 


msible Position in Tool Room of ESIRES POST: 
highly promuctive factory in America, -_ POSITION 











in England as aay 
Works, tool room, or too design. Wide practical welled 
with special t for foundry, forge and 


machine shop for the fbn m=, of automobile and medium 
size work. und, self-acquir theoretical ae 
Inventive ability. Conversant with most modern oi tio: 
Age 47.— ss, P884, Engineer Office, 33, Noi olk-street, 
Strand, W.C. P88 B 


Ezgineer and Chief Draughts- 
AN DESIRES rose def aban LF 20 years’ experience 
in lay-out and maintenance of iron and steel works.—Address, 
P837, Engineer Office, 35, Norfolk-street, Strand, W.C. P837 


E2 neer (Ineligible) Desires 
mdon POST. Building construction, steel work 
boilers and settings, &c. Outside work preferred. Sa #4 
weekly. or ne P877, Engineer Office, 33, Norfolk-street, 
Strand, W.C P877 » 


prec (40), With 20 Years’ 
varied experience in the design and running of works 

lants, includ: — machinery, DESIRES responsible 
APPOINTM ENT neer or Engineer-Manager.— Address, 
P885, E Office, Norfolk-street, Strand, W.C. P8855 


























anted, Generatin ng Sets, 
capacity 3000 K.W., in three sets ible, eith: 
110/120 _or alternativel 240/260 volts. ° “Address, 42, En; inet 
Office, 33, Norfolk-stseet, Strand, W.C. @ 


Wa anted, Six-wheel Loco. Tank 


ENGINE, l4in. cylinder, with Steam Brake. —Address, 
28, Engineer Office, 33, Norfolk-street, Strand, W.C. 28 


Wa anted, Small 








Gear-cutting 





MACHINE or GEAR HOBBER, to deal with rs up 
to l0in. to 12in. diameter x Jin. pitch.—Address, Engi 
neer Office, 33, Norfolk-street, Strand, W.C. ¥ 

anted, Steam or P etrol 


TIPPING WAGON, to carry 4 tons Coke. State 
makers, and dress, 13, Engineer Office, 33, — ai 


street, Stran Pw 
Wanted to Purchase, Good 


SECON apn ch $10 Ton STEAM LOCO. ow me 
by good makers nd gaug uge. Send full particulars ai 
—- er ~hddres, 765, Engineer Office, 33, Norfolk- street, 

tray 








anted, Two Second-hand 


DYNAMOS, one 100 kilowatts, the other 75 kilowatts. 
Also Four M , two ELP., one 20 H-P., one 18 H.P.; 
all for 200 voltage and continuous current. State age, name, 
and full particulars.—Address, 26, Engineer Office, 33, Norfelk- 
street, Strand, W.C. 26 ¥ 














Electrical Engineering, Naval Architecture, Des -office Chief, Manches- Engineer, 46 Veers® of Age, 
Mining, Metallurgy, Agriculture, and of Pure te 2 Dern FRICT.—A A Mechanical and, Electgical ‘cecupying important, position, which is proof 0 
= com) mcy, ol unde! e i ‘= 
Science, Arts, and Commerce. see Bpe wot parccet pice and yas as consulting or chief engineer to large works oF association, | Sta 
be obtained on application to— al employed on Government work wi technical “an - ae . , 
pel pe ais hk eee _ ori mt rot instance to your nearest d—prite | Engineer Office, 33, Norfolk-street, Strand, W.C. P8867 » 
ca ‘Tyne. 22 1 Labou: g “The Engi ” and num- 
Can = ber 65 xperienced iy mena Designer, 
. ractical and technical trainin; fBeciget engineering, 
\ anted, an Erector, Experi. o) Gag and Tool Draughtsmen | pesntes eveNine eMrLorMe London 
ENCED in Aerial ured Erect a Plant for the ULRED for immediate Government work, Must be pee ae P8835, Engineer Omice, 33, gabon rt 
transport of pgs ie ~ Beng the Snir —— of Munitions. prospect ant with modern workshop practice. wages and 
Write or call at the Exchange. No man on Government work can be oo. d M R 
entioning "The Engineer ™ Board of number 26, and state fall Write or ¢ oF appl, in first instance, to your nearest Board of Trade pow ry Manager, Just Returned 
and exp No one on Government work mentioning this paper and No. A2383. from abroad, SEEKS SITUATION. Wide experience ; 
need apply. references.—Address, 869, Engineer 3s 
Norfolk-street, Strand, W.C. PEO » 





he an Outside Buyer, with 


pe tyes» A Aero and Motor Engines. A knowledge 

be a recommendation. District North- 

tan aon would be 53, Engineer Office, 33, N eoane ite 
Strand. Cc. 


Wanted Org a eboire an nee 


ence and con- 





il milli: ape 
section, Se be cranetant to TAKE CHARGE of Depart- 
ment.—Address, Engineer Office, 33, Norfolk = 


Strand, W.C. 


Wanted, Head Engineer for 


Chemical Works, must be thoroughly experienced.— 
Reply, = full Le ah and referen sta! 
he) 17, Engineer Office, N 
ran 





Eitireet, 


Wanted for Government-con- 


TROLLED Reppin wane * the West Riding 
district en; on the manufact f Commercial Moior 
Me = REMAN or CHARGE. HAN D for Fitting and 

mbling Shop. Applicants must have had similar experi- 
pen the assembling of component parts of motor vehicles, 
and must be ble of controlling labour. The position 
offered is permanent, and good wages, with overtime and 
bonus, will be paid. Te gn must write or apply tc to the 
nearest Labour Exchan; “The and 
No. A2380, and giving fall particulars of experience, nn, 5 
wages required. No man at present on Government work 
need apply. 


anted Immediately, an Ex- 
perienced FOUNDRY FOREMAN ; —_ have held . 
similar position previously, be active, sober, and ng fetter 
able direct and Bag rr about 30 men, = soem ra 
&c.; one ha all-round experience of 
Idi cylinder “war and general jo a with nen 











App slleanis for Position of Addi- 


TIONAL ENGINEER to bey me Insurance 
Company _—= are informed that the ITION a> ra@ 


ence of piece work, pref engaged on Govern- 
ment work or residing more than als mil iles ea aeey need apply.— 
Give =— Pew ge yom of situations, ex- 





Designer, with. First-class 
echanical experience, REQUIRED by Admiralty 
amen yy for duration of the war. No pag already 
m Government work will be employed.—Re; iy OF 


jethes cals, stati experience, ee 
required, to Box eure Mt Meme RF. Wh ite and Son, 


Gahersl Advertising Agents, 35, Fleet-street, EC hn 764 « 


Epgineer Wanted, ey, 


conversant with Overhead Runway oe, ‘ting and 
rome terview and advise 

mre oy ~~ mainly aeiaen factories, payer 
ke &e.; repare lay-out — i, io paling Pe 
poses, and take Urtioulars’ for work: eo —A ares, 
61, Engineer Office, 33, Norfolk-street, 


J unior Tnspecti ng oy gooey Age 











21 to 25, WAN’ jarge Firm 
in the Midlands. To inspect small iron and steel ee ao, 
malleable and grey iron gaps Bas T nord of war. Must 
have previous shop experience. Ineligible for Army preferred. 


engaged on Government work will be em- 
giving full SS ae experience, age, salary 
jbour Exchange, quoting ‘‘The 


No person al 
ployed. a ApPly, 
r ~quired, to v 

E igineer ” and vo my 


anager Req uired, with 

th knowledge fn bt Merchants’ Business 

(machine tools, small tools be. 8o)-—Addrem, P871, En; oe 
ffice, 33, Norfolk-street. Strand, W 


Productive Engineer, ith 

tritewnl nye Pattern, and oe, canes, for 

Pump manufacture in North of land. Know- 

. oo and modern methods essent: In reply, 

state age, education, experience and Feet No person on 

Government work will be e ngaged.— Ag eames 
Exchange, quoting “‘ The Engineer’ and 


he National Boiler and General 

ce Co., Ltd., ee ee euenchaanen, 

REQUIRE additional INSPEC nctical 
engineers or boilermakers o! cpoess patente with o el and 
boilers, should have theoretical knowledge, fe Led able to 
take dimensions and make neat sketches ical 
drawings of boilers and The duties ir include the ex- 


calendar 











amination of of boilers, the indication 
nation of engines. Commencing £12 
jpwards 


Ap 
fniltede  anaren by jeter = , marked “ Ieopies of tet 
iy and — o! 
a. FILLER, Chief Engineer. 


i or w 


EDWAR. 








wages req , wh ospg if 

frclgibh ble, r~ a from all ak cgigunea, to Sau ‘CELSON 
., Ltd., Bai nbury. A 

orks Foreman Required for 

Facto: 7 (Deaso m, London) agg om mall Brass and 

Steel Repetition ork, Fuse Part: ermanency. Must 

be first-class Engineer. No on cal 


e 
ment work or residing more re than I 10 malles away need a ape 24 
Address, P890, Engineer Office, 35, Norfolk-street, —— Fs 





Foreman Engineer Wanted for 
Machine Shop producing Repetition Work ; oan pros- 
pects for really capable man. rson alrea‘! 

on Governsnens work will be employed. —Appl 
Labour Exchange, quoting ‘‘ The neer ” an 


hi fen pa (Working) 


for Shipyard on South Coast, not over 50 —— must 
ither as assistant principal Rorek 
Porueanenit ger p 
read) on Goracant 
Labour Exchange, 


Pe ‘semest 





experience eit! men 

4 ‘steel ea —= 

7 eed ot t rt re 1 om t 

work n no! oon y.—Ap) , a 
E B ‘0, A2279. 








Wanted, High-class Millwright, 


capable of erecti - ja working Seamless Tube-makin; 
Machinery. No person already e on Government wor! 
will be employed.—Apply, stating age, experience, and wages 
requi ired, to othe nearest Board of Trade aaa Erchanse, 


Hanay Man Required, with 


Mechanical ) Kaori ee to look after Water-softening 
Plant, &c.—Apply to RLAND, Manager, The Water- 
works, Frimley Green, Surrey, stating age, wages req! —_ 
A 


references. 
Up-to-date, Re- 


Machinist, 
to Take cade Wheel Turning Plant, con- 
Scotland. Must have experience 
. Liberal salary and permanent 
position suitable man. ae ly e = 
ment work will be employed.—Apply to your nearest Board of 
Trade Labour Exchange, menting * *The Engineer” 


” and number 











number 7. 


| Ties and Toolsetters— 





several REQUIRED ; com arm ape No person already 

employed on Government wo —Applicants 

— ng - &, nearest ‘d of ‘Trade pam, Exchange, men 
Engineer ” and number 14. 





Wanted, Vertical Turning and 


RING MILL, to admit lé6in. to Win. diameter, 
in first-class S- 


om mig drive preferred. 
oo? 


ust 
and where to be soon PRATT and 
Lid, Mpc lon Halifax. 





orgings.—_Steam Hammer 
FORGINGS of all kinds WANTED. Prompt delivery. 
—E. C. and J. KEAY, Ltd., James Bridge Works, —— oD. 


¥ 





Locomotive (Good Second-hand) 
——— bee: wheels, B omygl ir. 140 tye | 
= > > cul a 

where seen, toa. imeeineer Oiice 33, Norfolk ines t, Strand, 





entleman, who is Well Known 

to engineers and _ ping firms, will be pleased to accept 

POSITION 2 as MANAGER of London or country AGENCY or 

OFFICE. Not eligible for Army service.—Address, 20, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 20s 


[»specting Engineer (41), 20 
years’ English railway experience, su! uently two years 
management private concern ; at present in Unit tates on 
a ESIRES CORK NDENCE with firm with 
view to Engagement at conclusion of hostilities.—For icu 
lars, address 867, Engineer Office, 5%, Norfolk-street, 
Strand, W.c. P867 B 


Linguist, Perfect Correspondent 


four languages,ttrained accountan 
Fag ere =k and conscientious worker, ‘OrrERs SERVICES 
trade after war, -ngineering 
trade preferable. —Address, PoT5, Engineer Office, 53, Norfolk- 
street, Strand, W.C. P875 B 


Superintendent or Head Fore- 
MAN DESIRES CHANGE. Expert on imothine nad 


fitting shop p Good 
Engineer Office, , 33, Soudaaaenae See W. Cc. res 886 B 


W orks Manager (37), Engineer- 
ING and Iron Foundry, 


_. apuscaae 
MENT as such or, similar Position of Trus 




















years’ 
poses = 18 years’ practical aes Tae four years, 


omic, 3 35, aie wore » Strand, W. we os ya 
hemist Seeks Position. 


Thorough metallurgical experience. Steel, iron, and 
brass foundries (11 Lae —aAddress, . Engineer Office, 
Norfolk-street, Strand, W.C. P888_B 





Jfoundry Foreman, at Liberty, 
DESIRES RE-ENGAGEMENT. Used to high-ciass 
jouvbing and repetition work. G organiser, and able .o take 
charge of a number of men.—Address, P878, Engineer 
Office, 33, Norfoik-street, Strand, W.C. P88 B 


Machine Shop Foreman or 


Supt. SEEKS ENGAGEMENT, well up to date with 





Root Trusses Wanted (15), 29ft. 


6in. extreme length, either wood or iron.—Particu 
CHARLES WEBSTER, Ltd., 6, Whitechapel-road, E. Pere B 


Vertical Boiler Wanted, New or 
Second-hand, for 3-ton steam crane. Outside diameter 

about 3ft. 8in., height about 8ft., and two 6in. cross — 
WM. BOYER and SONS, Irongate Wharf, Padd “> 4 





PO72 F 





anted, One Generating Set, 


360 K,W., D.C., 440 volts, with Condensers.—Address, 
43, Engineer Office, 3, Norfolk-street, — W.C. 43 r 


CRANES. (STEAM AND 
ELECTRIC) AND NAVVIES. 


fh 12-Ton Wilson Crane Type NAVVIES, steel frames, 
w.p. 
12-Ton Whittaker Crane Type NAVVY, 100 Ib. w.p. Modern 








“10-Ton Wilson Crane NAVVIES, 100 Ib. w.p. £850. 
10-Ton Wilson CRANE, steel jib, 100 Ib. w. p.; all motions. 
6/7-Ton Smith CRANE, Loco. type, 80 Ibs. w.p.; all motions. 


$Ton Smith =. 100 Ib. w. Bodie —— £400. 


Ton LOCO. ey Bedford o. at 
2-Ton LOCO. CRANE, ~— son 4 
desriching |i Fixed. Oa ited a Applet NE, “Wilson, steel 
erric 


inte =, 4S STAM meer ee a, in good condition. 
Sto. Grafton “ELECTRIC Loco. “CRANE, steel lattice 


jib. 2650. 
Bc a ELECTRIC Loco. CRANE, steel ap ag 


JOHN F. WAKE, DARLINGTON. 


jib. 





or Immediate Sale Before 
removal, Seven VERTICAL HYDRAULIC PRESSES, 

with 14in. diameter rams, 6ft. long, tables 6ft. by 3ft. 8in., 
6ft. daylight, four 54in. pillars. Also Several Smaller PRESSES, 
CSCUMBLATORS and |PUMPS.— Apply, JOHN F. 








modern machines and method of production, 10 Ne exp. 
similar eae 9 —Address, P#61, Engineer Office, — GASKELL, Scott-street, Hull. 681 ¢ 
street, Strand, W 
A Large ‘Tirm of Engineers in PARTNERS 
f 
soutien ‘ants ret, pei fr soinclade beh DIRECTORS 
Works and eee —Address, 2002, Engineer Office, 35, 
— Strand, W.C. 2002 & BUSINESSES 
‘ngineering Pupil.— Firm CT 

nginee sce Fi Ban ome 500 hands, have FA ORIES 
VACANCY ; varied classes a — done, atoeaine fae for these apply to : 
gyportanitios | prominn scdersie 2000 WHEATLEY KIRK, PRICE AND CO., 








pe Re Re eee 
ie C.E., Inst. Mech. E., B.Sc., 
and all ENGINEERING EXAMINATIONS.—Mr. G.P. 
Sc., A.M. Inst.C.E., &. a personaly PREPARES 

CANDIDS Bats orally or by co! 


of successes twelve years. Courses can be 
commenced at any Victoria-street, ; Westminster, 8. W 


STRUCTURAL ENGINEERING. 








‘or . pete po bg of get ate = 
COR: PON. hare to “THE Lb garry 
— BU EAU. 23, Old Oak-road, Acto: 

mdon, W. 





46 Weng’. . eee E.C. 


Albe bert-square, r. 
26, enenanek ctreste Newcastle-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paces II., IIL, LXXX. 


Numerical Index to Advertisements, 
Pace LXXIX 


ll 


THE ENGINEER 
—=_—— 





Ocr. 6, 1916 














ELECTRIC PLANT. 


pound-wound owe [Arestros 
r.pm., 


or ne Second- hand 
Penn igeatg umr gua eT 





Com 
Whitworth), ‘Bo volts D.C., 6 r. 
all acoessori 


ies. 100. 
30 KW. © ALTERE ATOR. to Willans and Robinson 


Engine, 2400 Good condition. 
300 K. W. ALTERNATOR GEC, 230 volts, 50 iods. £600. 
250 K.W. GENERATOR, G.B.C.,’ 500 volts, rp.m., D.C. 


‘ Two 50-75 \ orth), 20 volta, Dic asso wound 
80 H.P. GENERA’ en ee DS 
275 H.P. Siemens R, vol 


10 HP. ECC. MOTOR, 440-500 volts, 46 6 
JOHN F. WAKE; DARLINGTON. 


Fer, Hire, Pumps and Well- 


BORING tgs i for ee Wells, &c., 2in. 
to 24in. diam. + HARDS an On upee Ground- 
street, London, 8.E. Taabes No. § we Hop. S22 ¢ 


FOR SALE. 

One 150 B.H.P. NATIONAL GAS ENGINE, 
Complete with Suction Gas Plant, and in first-class order. 
Also 80 B.H.P. CAMPBELL GAS ENGINE 
and SUCTION PLANT, 

Splendid Cendition 


McVINNIE and CO., Ltd, 
08s-road, Govan, Glasgow. 


D.C. £425. 
.C. £200. 








MURRAY, 


Moas- 687 6 





FOR SALE, 


COAL CUTTERS, 


li, Shortwall and Heading Machines also 


Jeffrey 
All complete and with Spare Paris; in 


Diamond Machines. 

exeellent eee 
R. H. NGBOTHAM and CO., Ltd, Wakefield. 

Tele., No. 4 Waneteld. Tele., “Adds : Engineer, y Wakepaid.’ 





or Sale :— 
About eee fun of 18in. dia. High-pressure STEEL 
PIPING, with flan > 

One Berryman FEED WATER HEA’ 
high x 3ft. pan Type FEED WATER TEA a 

One Webster Patent FEED WATER HEATE 
a Newark ; said to be capable of coping with 
of feed water per hour ; size 2ft. x x 6ft. hi 

A REVOLVING RAG BOILER, about “« om long X 
7ft. 6in. dia., strong, and suitable for pressure rece! 

A Way, Belt-driven HOIST (no cage), Sate drum, 
Min. by 24in., with 113ft. wire 3 said to ys suitable for 
2-ton loads. Also a 3 H.P. MOTOR, if required. 

Three Belt and Chain-driven SCREW PRESSES, 
platetis 3ft. by 2ft. 4in., arranged to give about Sft. daylight. 

One 200-ton HYDRAULIC PRESS; nearly new; platen 
4ft. 3in. x 2ft. 8in., ram 10in. dia., daylight 8ft. 6in., hand 
— WRITE FOR CATALOGUE 


GEO. COHEN, SONS and COMPANY, 
600, Commercial-road East, London. 
Telegrams : “‘Coborn, Step, Léfidon.” 


Fer Sale gees 


Two high-class crosstype WATER-TUBE BOILERS, by 
Babcock, each of 2395 sq. ft. heating surface, reinsure 160 Ib. 


pressure. 


a about 8ft. 
tubes, 2in. dia. 


ib. 


with 


2126 





With 


Otte very good FUEL ECONOMISER, by Greens, of 
16 pipes, suitable 150 Ib. per sq. inch pressure. 

Also pres. 
LANCASHIRE BOILER, 28ft. x 7ft. 6in.; reinsure 90 Ib. 
Ditto. 30ft. x 6ft. 6in., . ,, 80 Ib. 
CORNISH BOILER, 22ft. x Sft. Gin:, ~3, 90 Ib. 
Ditto. 17tt. x Sft- 6in., ;, 70 th. 
Ditto. Se X St. 6im.; ,, 160 Ib. 


TALOGUE of Stock MACHINERY, 25000 Lots, free 
on application. Inspection invited. 
0s. W. WARD, LTD. ALBION WORES 





Tel.: “ Forward; "  §pl.410l SHEFFIELD. 
Fer Sale :— 
850 K,.W. ALTERNATOR, three at phiee, S0-erciat, 


550 volts, by B.T.H. Co., driven b 
: fn by Barclay, 2oin BP Foot ie LP cyl, 


Pe etrox Soe ties, 
200 K.W. “GENERATING SET Engtne b by Belliss 
a Morcom, cyls: 8in. and i4in. x 9in:, al Siemens 
Dynamo, compound wound, 500-556 volts, 380 r.p.m. 
TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.-P. Ne xe » Spee, 40 cycles, 
volts ; Sian ,» compound * wound. 


Each ‘se! on separate so) sa 
80 a PHOENIX ag A.C., 625 volts, 


S-phase, 290 
CROSS "COMPOUND. HORIZONTAL ENGINE, 
14in. oe cyl, in. LP. cyl. =. — 12ft. dia. 
fly-wheel, by Davey, Paxman and 
HORIZONTAL CROSS- COMPOU ND CORLISS 
VALVE ENGINE, 17 8.P. cyl., 33in. L.P. cyls. 
stroke. Patent cut-off motion. Maiors, M Musgraves, bottom: 
2- Ton. LOCO. Ste AM CRANE, by Johnsons, 
ft. Sin. gauge ; boiler insured 80 ib. pressure. 
SADDLE TANK LOCO.; 12in. eyis, 4 wheels 
coupled, 120 Ib. steam pressure. 
LOCO.. "Opin. cyls., 14in. stroke, 6 wheels coupled, 
With trailing bogie, 2ft. gauge. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel : 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 « 





Foes Sale, One Shaping Machine, 
eae SNe, AG Uh Me ea 


ae beeen 3 9 
ertical Pillar DRILLING MACHINES, 
spines 3 _ and 2sin. diameter. 
One Doubie-ended PUNCHING MACHINE, to punch lin. 


ey 2¢in. dee 
ov owl leended PUNCHING and SHEARING 


MACHINE to EL and Ler ae a's Be ket Muar, Bineow: We 
For Sa'e, One 30ft. by 8ft. 6in. 


LANCASHIRE BOILE a peageere for 
. pressure.—GEO, V. RRY, louce: a 


insurance at 1 
For Sale or Hire :— 


place, ota 
8 Poet =o TYPE BOL 3 1) 
gt ae 


ay er 


¥ GUNASHAPTS 
ae ne 
Steam-driven Air 


fer, Sale, 
PRESSOR, by Tages ; bee 0 sage COMPOUND 
BxoINes, automatic air unloader, for 








aE 








327 cubic feet free free ait ; r; practical new rton STEAM Ww. GON N, 
— Wallis and years old, insured for 200 Ib. 
ressure.—STA_ LEY f ENGINEERING 00., Bath. 66 





Fer_8 Sale, Steel Lathe Tools, 
ig clear, Quant Guantity sbout 2 tone PUGSLEY and 60, basin | 8 





padre ds complete. 
RIDDEL and ©0., 40; St. Enoch-squiare, Glasgow. 37 « 


For Sale, Superior 100 K.W. 


ae * Balancer” GENERATING SET, 
ON TDDEL and CO., 40, St. Enoch-square, Glasgow. 396 





MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVERY 
oe subject to the approval of the 
of Muni manne Machine Tool Department. 
Five 64tn. dentre x Mh. straight bed HAND LaTiits. 


n. x Bft. atthight bed 8.8.S.Scr. LATHES. Two weeks ; 


x 8ft. gap bed 8.8.8.Scr. LATHES. Two weeks ; new 
nd one llin. ome Lat tg ow Aye! SURFACING 


LATHES, ft. and lift. st 
sescer S.Ser. ‘Arne, « chuck. Stock ; 


x 16ft. gap bed 

T2hin. LIDING and SURFACING 
LATHE, chuck. ~ py ode es Pp 
Ten 22in. WET TOOL GRINDERS, with wheel. Stock ; new. 
One = SHARPENER, for saws up to 20in. ‘diam, 


Stock ; 
One Umeribay FILE S saree ER. Stock on new, 
oe eg Three-spin RILLS, with 


chu Stock ; 

4ft. 6in. “ bittish Bulldog” RADIAL DRILL, gear-box 
drive. Stock ; 

1601b. « « Heroul cs " POW =e F MMERS. Six weeks ; —. 

60 lb. “* Goliath” aoa 1 Three weeks } ni 

One 16in, stroke APER, = Tablen, traversing head, 
6ft. bed. Works ers second-hand. 

Two ft. x 2ft. PLANING MACHINDS. Stock ; new. 

One Giant KEYSEATER, by Baker Bros, Steck ; second- 


hand. 
fashicen COKE CRUSHERS. Stock ; new. 
tre x 8ft. 8.8.Ser. half gap bed LATHES. Three 


2 | ge 5S. éin. 8.8.8c: BENCH LATHE. Second-hand 
é6in, x 6in. HACKSAW MACHINES. New; stock. 
THE JUDSON-JACKSON COMPANY, LTD., 
60, Marsham-street, Westminster, London, 8.W. 


Telegrams : Ozonistic, London. 
Telephone: Victoria, 5089, 


(ne Ransome Concrete Mixer, 
. 


No. 1341, oy ter rag new, with fixed chargi: Merging, w 
pal . ‘for bel 





r, ohtemalic © ic water tank, fast and loose 
ve; capacity about 100 yards cube F awit day of 10 hours.— 
Address, , Engineer Office, 33, Norfolk-street, Strand, yg 





Ks Sale, Superior “ Ingersoll ” Railwa Bogies. 26 eucelent 
Gals foot trae air or miwub With Bese! Air Reosiecr amd | cufette seme > sect ite de ale Sts 


SKIPS, 10 ft Yor holstiog and tigol 
or. 6ft. x or hoisting an 
PUGSLEY and SONS: Ltd., Lawrence Hil 1, Bristol, ™ g 


Steam Boilers, All ae and 

} ay ag 8 Leco., Cornish, Laun: Hyeid-tyhee 
Receivers, Feed-water 

GRANTHAM BOILER & CRANK io rea. ,»Grantham 








For Sale, Theodolites, 
OCGA at amano we a 

For Sala, |, Eetela 
OTE Sa Hola 


posit: oe Grayeinn 


Three sth Jacketed 


ND-HAND. 
w.c. 
6 








For Sale, Turntable, 


Timber 
itch, pir a sty ofa, Clark i > Ba. to rod 
Clarke, Chapman.— 
E. 


rr Sale, Two Seven-day Con- | Se'Wi 


Pr youE SORES LAMPS, with By optric 





in mountings, wi and 
Bros and 


spare, part, and Co., Ltd, Birmin gham. 
re ¥ oo gh ag 2 al to new, have — in 


perma rac and ER ¥ ‘and "SONS. Uta’ 


permanent hehe 08 
‘brook Ironworks, Lawrence Hill, Bristel. 


nee Comp 


and dynamos 
Real lants and —— 
— EDWARDS, 204s, Rotherhithe New-road, " 


STEAM ENGINES & 
GEN ERATOR 


i ENGINE 
oom by 32in., complete, 


ernor, fly 
Horizontal ENGINE Hick- Hargreaves), cylinder 18in. by 
Gwynne ENGINES ; cylinders 


Pore Sale, rs COX DENSING GINE (Cote, 
or- AUTOCLAYES, lft. Sin. diameter by wrehent and anid) Morley) Re ES Sin. and sin, ty, sin 
arin olin m6 €0 lb Il and T. DANKS (vermenron, Be KW? BOO role 500 v of, 1 Ep t., ye EC Uggs ose ‘Bo 


JOHN F. WAKE, DARLINGTON. 
eae Rails:—Immediate Deliv- 


ais id Serre tad BE ond FS 
RS, POINTS and CROSSINGS. 


Sin Bheinoer Office, 33, 





Norfolk-street, 
705 6 





lete Steam Gener- 
modi ALL ats, ah pe 
for immediate délive: 


ATING PLANT, 
Siemens. 





ORAVENS LIMITED, 


RaibWay caRRiAGH aND wagon WORKS, 
DARNALL, wash SHEFFIELD, 
Gvéry Description af rer ete RRIA 
TRAMOARS, INOMWORK, WHEELS ee wacom 
AND IRON CASTINGS, S 
Spun ood Soieaions co copa 


Prices and Specifications on application. @ 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, Lt 


GOYAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.w, 
MANUFACTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & AXLEs, 
CARRIAGE AND WAGON IRONWORK, also CAST 
STERL AXLE-BOXEs. Qae 
ESTABLISHED 186), 
HARRISON & CAMM, La, 
Works and Offices: ROTHERHA 
Manufacturers of 


WHEELS & AXLEs 
With Cast or Hydraulic Forged Naves, 


Wi Ironwork, Castings, RAILWAY W. 
oe eT tien tor tame, OOO 








—iy 


THE GLASGOW ROLLING STOCK & PLANT WorR 


HURST, NELSON & C0., LTD, 
ELECTRIC and TRAMWAY. OL Se tion of ALL Way 





LOCOMOTIVES IN STOCK. 


See uatrated Ade. this week, page 











KERR, STUART & CO. LTD, 
di Hak, Blt PE 
mer ee Pe Be 
P. & W. MACLELLAN, LTD, 
Manufacturers of RAILWAY WAGONS and CARRIA 
BOLTS, SPIKES, and 
CONTRACTORS for RAILWAY PLANT and STORES ct 
every description. 
Chief Offices—129, Trongate, Glasgow. 
RAILWAY & TRAMWAY SPRINCS 
Napier Steel and eae wane —— Strest, Kast. * 
Nos. 38 and Westminster, 8.W. 


ck eae ee eS 
cubraa WoRES, 0.000%. 
ROY sari WIP ean Biba 
sapere Sone tas Soca an 
Wm. GRIFFITH & SONS, Ltd, 





he Sale :—14 Sct ee ee 


= 4 iF, - Ri 


= write, WILSAR iL SUPPLY. _ 
Rearingn Flea arte Junetion, N oN. Pest c 


For Sale, 3-Ton Loco. Steam 


CRANE, by Smith (of Rodley), jib. 30ft. long, 4ft. asin. 


e-power Gas 








For Sale, 10-Ton Steam Derrick 


aur. 


Ve ee ae yy ne rossle Gas 


——— rte age 8 ~% 


e 0H 
in Peary be new ronal on. JOSEPH P P GSLEY, and 
, Lawrence Hill, Bri: 


§ itd 
wen and Steevens Compound 


STON STEAM WAGON. Boiler 





gauge. ust th hly overhauled. Reason for sejling, = 
RIDDEL and 0O.,40, St. Enoch-squate, Glasgow. 38 0 | RUSips Jpat thorengiuy, ce - prompt gee 
time. No letters.— id N, Western 
tf, Peckham Park- coed, Lm London, 8.E. ‘Phone No: New 
. 1806, Pa?6 o 





CRANE on thtee bogies, Steel lattice jib 
Seen working, in¥excetient ee =A. UNDERWOOD, a 
Queen-street, E.C. 


For Sale, 20 H. P. Wolseley 





“arent ae Bereaghs greta’ 
Room urgent: me 1 sale. 7 Fanhe 
particulars, M IRE, 25, Mt utters 52 6 





LOCO. BOILER®. 0: Dave Paxman.—A. UNDER- 
WoOoD, 5, Queen-stréet, E.C. Fe z CD 


150 H.P. Electrie 


GENBRATING SET, 70 volta, 00 atipa., by Hall (of 
one 1 KW. BEBO TIGHT Ing se, 20 volte 
Rie LIGHTIN volts. 


ots, ‘BrecrRic DISC COAL-CUTTING MACHINE for 
volts. 

‘ One 200 H.P. Willans’ HIGH-SPEED ENGINE for dynamo 
riving 

One “Sturtevant ELECTRIC FAN, 7in. outlet, coupled to 
3-5 - P. Motor, 400 volts. 

(OTOR, 5 B,H. P., & volts. 

°RIDDEL and GO., 40, St. Enoch-square, Glasgow. 





For Sale 


416 


—THOM. 
Lendon, 


COMPO 
ges ee 
PDWARDS. 2044, Rotherhitine. New. foot 


9-Ton Steam Loco. Crane, by 


lod 
40 


ton and Co., complete with ase 0 in an vats, 
aa of rails. SALE or HIRE.—T! Dw Ag 
4, Rotherhithe New-road, London, 8S. Ee 


30 Horse- ‘power Marshall Loco. 





For Sale 60, 40, 35 and 20 HP.|® U sound re gh aI 


oe EDWARDS, 





Horse - Power Tostecutel 
UND “at ENGINES, | Rope drive. 


on, 8. 6 





K.' W. Willans-Parsons 


ALTERNATOR SET, 449 volts. ALP. 
GAS ENOINE, a4 Crossley Brothers, Limited. Every 

tion of in stock at our orks, and for immediate delivery. 
—HARRY i GARDAM 4nd CO., Limited, Staines. M36 





GAS ENGINE 


H.P. oh’ EeOTES, coupled to 300 K.W. 
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SEPTEMBER. 
A Critical Month, 


Historicatty, September, 1916, will un- 
doubtedly be written down as one of the most crucial 
months of the war. For, the Allies it has brought 
unmistakable signs of coming victory; for the 
Teutonic Powers it-has been ominous with its tokens 
of inevitable defeat. From the sea there has been 
a strange absence of news. There is not even a 
single minor incident or loss on either side to be 
reported. The field in which we have always been 
predominant has been shrouded in silence, while the 
first fruits of predominance were being gathered in 
those fields which the enemy for long thought his 
own. The month has shown our artillery and 
ammunition supply in the Somme area preponderating 
over the enemy’s to an extent which even the 
German General Staff has to admit. New engines 
of warfare, the so-called ‘“‘ Tanks,’ have been 
employed by us, and have shown the enemy that 
even in the design of martial weapons he has lost 
the initiative. Our aviators have all but robbed the 
German artillery of its eyes, and by taking active parts 
in the actual infantry fighting, and accompanying 
our troops and the “‘ Tanks ” in their advance, have 
demonstrated with whom the true mastery of the 
air lies. The several raids made by our naval 
aeroplanes against ammunition dumps and airsheds 
in Belgium, and the French raid over Essen, should 
still farther demonstrate to the enemy the growing 
power of the Allies’ aerial arm. Lastly, the month 
has proved beyond dispute that we have obtained 
not only the mastery of the air in France, but the 
promise of a similar mastery at home. That the 
air defences of this country are now on such a footing 
as to result in the loss to the enemy of four of his 
airship raiders in four weeks is highly gratifying. 
This state of affairs has been reached without any 
apparent interference with the aerial equipment 
and personnel of our fighting armies, and fhat is a 
fact the significance of which will add much to the 
growing despondency of our chief enemy. 


German Air Raids and Losses. 


Durine the month our shores have been 
visited by hostile aircraft on four occasions—once 
by aeroplane and thrice by airships. The first raid 
occurred on the night of the 2nd-3rd. Thirteen 
airships took part in it, the objectives being apparently 
London and certain Midland industrial centres. 
Three of the raiders approached London, but hardly 
got beyond the outskirts. Two of them were driven 
off by our defences. The third, the L 21, appeared 
over the northern districts at 2.15.a.m. She was 
at once picked up by our searchlights, and heavily 
engaged by our guns and aeroplanes. She speedily 
fell a victim, and crashed to the ground at Cuffley, 
near Enfield, as a blazing wreck. The main factor 
in her destruction was an aeroplane piloted by Lieut. 
W. L. Robinson—since awarded the Victoria Cross. 
Much wood and many miles of wire were found to 
be embodied in her design. ‘The remaining airships 
taking part in the raid seem to have lost their bearings 
to a considerable extent. Many bombs were dropped 
promiscuously over East Anglia and the South- 
‘astern Counties, but in all only two people were 
immediately killed and thirteen injured. One of 
the raiders on this night seems to have been seriously 
damaged by our gunfire, for an observation car was 
subsequently found in East Anglia. On the afternoon 
of the 22nd a German seaplane dropped three bombs 
near Dover without causing a casualty. Attacked 
by guns and aeroplanes, it speedily departed north- 
eastwards. On the night of the 23rd-24th several 
airships—probably twelve—visited Lincolnshire and 
the South-Eastern, Eastern, and East Midland 
Counties of England. One airship attacked London 
hetween twelve and one a.m., and two between one 
and two a.m. Two of these raiders were brought 
down in Essex. Both were naval vessels of very 
recent construction. One, the L 32, was finally 
destroyed, like the Cuffley airship, by an aeroplane. 
The other, the L 33, was hit by the gunfire of the 
London defences, and was forced to descend through 
loss of gas. Her crew, numbering 22, were captured. 
The total casualties in this raid were, in the London 
area, 28 killed and 99 injured, and in the provinces 
10 killed and 26 injured. On the night of the 25th- 
26th seven airships raided the South, East, and North- 
East Coasts, and the North Midlands. The last- 
named seems to have been the principal objective, 
but the raiders were successfully driven off several 
large industrial centres by our anti-aircraft gunners. 
No attempt was made to reach London. The 
material damage caused was small and unimportant, 
but 36 people were killed and 27 injured. During 





the month, then, 76 inhabitants of these islands 
have been killed by German bombs. To achieve 
this result some 38 Germans have been sent to an 
agonised death, 22 others have been captured, and 
three airships, two at least of which were of very 
recent design, have been lost. We may add here 
that about midnight on the first of the present 
month, another German airship of the latest design 
fell ingflames at Potter's Bar, the victim of our guns 
and aeroplanes. 


The Quebec Bridge. 


Own August 29th, 1909, when the first Quebec 
Bridge had approached nearly to the same stage 
reached by the second, 800ft. of the south cantilever 
gave way owing to inherent weakness, and fell into 
the St. Lawrence. On September llth, 1916, the 
central span of the new bridge, whilst being lifted 
into position between the two immense cantilevers 
also fell into the river. We put the two accidents 
side by side, not because there is any similarity 
between them, but for the very opposite reason, 
that the contrast may be recognised. The first 
failure was a very serious one, not only on account of 
lives lost and valuable work and material destroyed, 
but because the design of the bridge was found on 
further inspection to be faulty. The second failure 
throws no shadow of suspicion on the bridge itself, 
the main portions of which, the north and south 
cantilevers, have exhibited no signs of weakness. 
Moreover, the strength of the central span is not, as 
far as we know, questioned ; in a few more working 
hours it would have been in position and the bridge 
would have been practically complete. No, the 
failure was one of tools and of tools only. For six 
weeks the central span had been resting on pillow 
blocks on short girders supported on piles driven 
into the bottom of Victoria Cove. On these girders 
it was transported by scows to the bridge and brought 
safely into position, and by these girders it had been 
safely raised 30ft. out of a total lift of 150ft. Then, 
according to accounts which have reached this 
country, one of the pillow blocks broke from some 
cause unknown. That corner of the span deprived 
of its support dropped, the balance was disturbed, 
and the structure turned on its side and fell into the 
deep water below. It is impossible to say yet whether 
this explanation is complete or not, but supposing it 
to be substantially correct it indicates that the failure 
was of the kind that is correctly described as an 
accident, and was not attributable to faulty design 
and could not have been avoided by more care or 
more knowledge. No stigma attaches to the engineers 
who designed the bridge. It is not yet known what 
steps are to be taken to complete the structure. 


An Industrial Bank. 


RIGHTLY or wrongly—according to opinion— 
British joint-stock banking companies refuse to 
venture their money in industrial enterprises. They 
argue that they have no need to do so; that there 
are plenty of safe investments from which sufficient 
profits for their needs can be derived, and that their 
system is the rock upon which British finance is 
founded. All this may be perfectly true, but it is 
cold comfort to the industrialist who wishes to 
enlarge his business or to open up new branches of 
trade and is—unless he is fortunate enough to live 
in Scotland, where the banks are a little more open- 
handed, but almost equally cautious—unable to find 
the capital. In view of the value of German industrial 
banks to German industry, it has long been held that 
something of the kind would be equally valuable 
here, and whilst there seemed little chance of getting 
it, unless by private enterprise, whilst peace prevailed, 
the larger views engendered by the war have led to 
a recommendation by a committee of the Board of 
Trade that the Government itself should take a hand. 
This proposition is made by the Committee on 
Financial Facilities for Trade—more commonly 
known as Lord Farringdon’s Committee. It is 
recommended that the trade bank should have a 
capital of ten million pounds, that it should not accept 
deposits at all, that it should only open current 
accounts with parties who would make use of the 
oversea facilities it could afford, that it should have 
a Credit Department, that it should “ inaugurate an 
Information Bureau,” that ‘where desirable it 
should co-operate with the merchants and manu- 
facturers, and possibly accept risk upon joint 
account ’’—note the cautiousness—and that it should 
receive Government assistance. It would not interfere 
with existing banking businesses, but would act. in 
association with them. Even from this bare outline 
it will be seen that the device is not, in spite of its 
name, a bank at all, it is a loan society, and we hear 
that the regular banks speak of it disrespectfully 
as the Government pawn-shop. Whether the’ scheme 





meets the requirements or not is a matter that will 
only be settled by discussion and possibly experiment, 
but we welcome it because it shows at least that the 
need of an industrial bank is admitted by a committee 
of very influential men. 


Motor Car Research. 


Ir is announced that an arrangement has 
been arrived at between the Institution of Automobile 
Engineers and the Society of Motor Manufacturers 
and Traders, which will enable the two organisations 
to collaborate in all future research work in connec- 
tion with the automobile industry. Such work will 
be allocated to a joint committee of men connected 
with the motor industries and, with a certain admix- 
ture of Government representatives, such a body 
will prove sufficiently powerful to obtain recognition 
on the part of the Government. After the war 
there will, no doubt, be room for a great deal of 
research work in connection with the automobile 
industry. Above all, the fuel problem will have 
to be taken up seriously, with a view to the encourage- 
ment of a home product. There will, no doubt, 
also be many defects in orthodox design revealed 
by the experiences gained in Army transport work. 
It has been said that there is not a make of vehicle 
which has not shown some weak point of minor or 
major importance when put to such strenuous uses 
as war work involves. The British authorities 
insisted, for instance, on the abolition of the chain 
drive for the final transmission of power to the 
road wheels, whereas the French Army has made 
use of many machines in which the chain drive 
has been utilised, and these vehicles have given 
all-round results not inferior to live axle cars. Under 
the worst working conditions no doubt the live 
axle has an advantage as regards mechanical efficiency 
over the chain-driven axle. The chain drive has, 
however, one great advantage over the all-geared 
axle, namely, ease of repair. Such a committee 
will, no doubt, be able to give valuable advice on 
the design of motor vehicles, which will be a satis- 
factory compromise between the purely commercial 
and the war machine. The lightest possible tare 
weight consistent with strength must be aimed at. 
Then, with regard to the magneto this country has 
some leeway to make up. Much trouble has been 
encountered in obtaining really satisfactory magnetos 
since the war commenced, owing to the manufacture 
of these items having become almost a monopoly 
of a German firm. Standardisation of magneto fixings 
too is badly wanted in order to facilitate inter- 
changeability. These are afew of the many problems 
on which research work cannot fail to lead to 
improvements. Many more will no doubt suggest 
themselves after the war—not the least of which 
will be the reorganisation of the industry as a whole, 
and the best means of encountering foreign com- 
petition. 


The Warminster Collision. 


Tue third quarter of the year has not, in the 
matter of fatalities to. passengers in train accidents, 
been as fortunate as were the first and second quarters. 
Until August 11th, no passengers on British railways 
had been killed this year. On that date one was 
killed at Bletchley, and then on September 2nd 
a second was killed in a collision.at Warminster on 
the Great Western Railway. Here, a down local 
train was shunted on to the up line in order to allow 
a down fast train to precede it. All the moveménts 
connected with the crossing of the local train were 
made by the signalman, enginemen and guard, 
according to rule. Whilst the shunted train was 
standing on the up line a local train from Salisbury 
was “‘ offered ” to the signalman who,.again according 
to rule, accepted it under the warning arrangement. 
Ample evidence was forthcoming at the Board of 
Trade inquiry and coroner’s inquest that the driver 
of the up local train was duly warned, but he allowed 
his train to run by the signals at Warminster and 
come into collision with the standing train. The 
passenger who was killed was a soldier travelling in 
the shunted train. The driver cannot account for: 
his actions, as he says he lost his memory and ‘had 
no recollection of any event after he arrived at 
Heytesbury—the station where he was warned. 
The Great Western Company carries more passengers 
than any other company in the United Kingdom, 
and has an enviable record as to railway accidents, 
Since the Norton Fitzwarren accident of November, 
1890, the worst accident it has had was that at Slough 
in 1900, where five people were killed. Since then 
in only four accidents on the Great Western have 
passengers lost their lives. As the question of the use 
of gas as an illuminant for trains will probably be 
raised by the Board of Trade, it may be pointed out 
here that in Colonel Pringle’s report on the Aisgill 
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accident of September, 1913, it was stated that the 
proportion of gas-lit stock on the Great Western 
decreased from 93.5 per cent. in December, 1910, 
to 89.4 per cent. in August, 1913. 


The Railwaymen’s War Bonus. 


? Earty in September a conference took 
place between the President of the Board of Trade 
and representatives of the railway companies. The 
proceedings were private and no official announce- 
ment was made as to what passed, but it may be 
presumed that one subject discussed was the demand 
of the railwaymen for an additional 10s. per week, 
to which we referred in our Notes for August. 
Immediately after this conference, the committee of 
general managers met the men’s representatives and 
offered first an extra 2s. per week bonus and then 3s. 
These offers were refused and the meetings broke up. 
Subsequently the men saw Mr. Runciman, who 
invited Sir William Robertson to join him at the 
Board of Trade. Later the President also saw the 
railway companies’ delegates and, as a consequence, 
the meetings were resumed on the evening of the 8th 
and then adjourned to Tuesday, the 12th. Meanwhile 
Mr. J. H. Thomas addressed a big meeting in South 
Wales of the men who had threatened to come out 
on strike unless the demands were conceded, with 
the result that they agreed to remain at work. In 
the evening of the 13th the companies and men 
agreed that the bonus for the men should be increased 
from 5s. to 10s. per week, and that for the boys from 
2s. 6d. to 5s. Since then the clerks’ bonus has also 
been increased by 5s. and the case of the women 
workers and shopmen is receiving attention. No 
announcement has been made as to who is to pay for 
the present increase, but presumably the charge will 
fall on the Government. 


The American Trainmen’s Demands. 


Wuat would probably have been the worst 
strike ever experienced in the United States was 
averted by the action of President Wilson. The 
trainmen demanded that their pay should be at the 
rate of eight hours per day instead of ten hours, 
and that they should be paid time-and-a-half for 
overtime. This, of course, is different from an 
eight-hours day, as the men did not ask that their 
working time should be reduced ; it was the higher 
scale of pay they wanted. The committee of general 
managers who handled the question for the companies 
could not see its way to comply with the request, 
but was willing to submit the question to arbitration. 
The men, however, would have nothing to do with 
that course ; it was a question with them of getting 
what they wanted or striking on September 4th. 
Eventually President Wilson took the matter in hand 
and saw both sides; each, however, maintained its 
attitude. The men would not budge, and the 
companies said they could not, but would gladly 
welcome arbitration, and they offered, until the 
question was decided, to keep a record of every 
man’s time from September Ist, so that should the 
award favour the men the increase could be ante- 
dated. Mr. Wilson, however, sent a Message to 
Congress asking for legislation that from January Ist 
next eight hours should be deemed a day’s work, 
and that the President should have power to appoint 
a Commission to study the effects of the eight-hours 
day. The Senate and House of Representatives duly 
passed a Bill to this effect, and the President signed 
it ; the strike was thus averted. It cannot be said, 
however, that any of the parties concerned, except 
the companies, have shone over the business. 


Trade After the War. 


THE spirit of co-operation which is stirring 
the industries of the country was manifested at a 
meeting held in the Mansion House on the 20th of the 
month, when various societies and associations 
connected with engineering and representing, it was 
claimed, an aggregate capitalisation of about four 
hundred million pounds sterling, and giving employ- 
ment to two million workers, passed several resolutions 
bearing on the future trade of the country. The 
Lord Mayor of London himself proposed the first. 
It recognised the patriotic work done by the munition 
makers of the country, and expressed the hope that 
permanent employment would be secured after the 
war. It was seconded by Mr. Alderman _Tauche, 
who saw no reason why we should not make for 
ourselves the fifty-six million pounds worth of goods 
bought annually from Germany. The engineering 
industry had saved the nation during the war, and 
he looked to it to save the situation after the war. 
With that end in view the unity of purpose which 
now dominated the country must be preserved. The 
Lord Mayor of Manchester moved that the engineering 
industry was entitled to special recognition in any 





reform of national and imperial commercial policy, 
and Mr. Wilfrid Stokes proposed a resolution in the 
following terms: ‘“‘ That this meeting expresses its 
general approval of the proposals of the Paris 
Economic Conference, and recommends that their 
practical application for the benefit of British industry 
should be furthered by the immediate appointment 
of a Ministry of Industry,”’ It is to be understood 
that all these resolutions were carried ; there is never 
any real discussion at meetings of the kind, and ‘* the 
other point of view” is never considered. But in 
spite of this inevitableness, the meeting did good, 
because it showed the country that the engineering 
industry has at last accepted corporate existence, 
and that in future it proposes on certain matters to 
act as a whole and to avoid the friction and inefficiency 
of wanton individualism. 


The Water Supply of London. 


Ir was intended to publish at the end of the 
month the report of the Metropolitan Water Board 
for the year ending March 31st last. The full report 
is not, however, yet available, but in its place we have 
received a résumé of certain facts which it contains, 
and which may be usefully referred to in the present 
instance. We learn that, as might have been expected, 
the war has materially affected the operations of the 
Board as regards new works. Thus, the construction 
of the large reservoir at Littleton, in the Thames 
Valley, and of other works has been suspended. The 
water supply of the Metropolis and the surround- 
ing districts has, however, been continued exactly 
as in pre-war times. Each person was during the 
year supplied with an average quantity of 35.76 
gallons per day, with the result that during the year, 
what with direct supplies and supplies in bulk, the 
enormous quantity of 89,264,200,000 gallons of water 
were delivered from the mains of the Board. An 
idea of the quantity of water involved can, perhaps, 
be obtained by imagining a channel 100 yards wide, 
30ft. deep, and 300 miles long. Such a channel, which 
would stretch northwards from London very nearly to 
Berwick, or, say, from London south-eastwards to 
the neighbourhood of Verdun, would just about hold 
one year’s supply. There does not appear to have heen 
much change during the period under review in the 
general equipment of the Board. The number and 
acreage of the raw water storage reservoirs remain 
at 48 and 1981.5 respectively, as in the preceding 
year, the capacity, naturally, remaining the same, 
i.e., 12,907 million gallons. Apparently one service 
reservoir for filtered water with a capacity of 
1,100,000 gallons has been discarded, for the figures 
given for numbers and capacity are 86 and 310.9 
million gallons respectively, as compared with 
87 and 312 respectively for the year 1914-15. Twenty- 
four miles of new mains were added during the year. 


Organising the Engineering Trades. 


THE issue by the Federation of British 
Industry, over the signature of Mr. F. Dudley Docker 
as president, of a circular outlining the objects of 
the Federation, is a welcome indication, following as 
it did the representative meeting held at the Mansion 
House on the 20th of the month, that engineers are 
determined to put their house in order to meet the 
conditions which will prevail after the war. The list 
of the executive council includes some of the 
best-known names in engineering, and the firms and 
companies comprising the first list of members 
gives assurance that the programme outlined in 
this preliminary announcement is to be seriously 
tackled. As already indicated in THE ENGINEER, 
the Federation will devote its energies to broad and 
general questions affecting trade and industry, and 
will not interfere with the useful duties. performed 
by existing trade associations, whose efforts it is 
rather designed to support and strengthen than to 
supersede. The definite statement of the intention 
to co-operate with labour in the settlement of some 
of the problems which will come up for solution is 
@ wise one, as it is clear that unless a complete under- 
standing can be reached on the labour question, and 
the new relations between employers and employed 
definitely settled, all other efforts to expand the 
borders and increase the volume of British trade 
will be made in vain. It is satisfactory to note that 
at the representative Mansion House meeting the 
need for an immediate settlement with labour was 
also the keynote. The interests which are being 
allied in various organisations for the settlement of 
this and other outstanding questions include the 
whole range of engineering. It is clear that for the 
common good of the industry engineers have put all 
their internal jealousies and suspicions on one side. 
All who have at heart the interests, not merely of the 
engineering trades, but the industrial future of the 
Empire, will wish success to the movement. 





MODERN ELECTRIC SEARCHLIGHT 
PROJECTORS. 
By J. H. JOHNSON, M.1LE.E. 
No. III.* (conclusion), 
SPECIAL MIRRORS AND LENSES. 

THE parabola-ellipse mirror produces a flat beam of 
light and enables the whole of the light from-the mirror 
to be projected through a narrow opening or loophole, 
such as may be required for military purposes. 
Another form of special mirror is the Parsons split 
type, which consists of a parabolic glass mirror 
divided into two halves and hinged at the centre. The 
mirror is operated by a handle placed at the back and 





Se ee 














Fig. 11—SIGNALLING PROJECTOR 


external to the barrel, which enables a single or a 
divided beam of light to be obtained at any desired 
angle of divergence. This form of mirror is frequently 
used in the Suez Canal, as it fulfils the requirement of 
the Canal Authorities that all steamers passing 
through the canal at night must be provided with an 

















Fig. 12—36-INCH PROJECTOR WITH IRIS SHUTTER 


electric searchlight projector capable of illuminating 
the navigating channel for a distance of approximately 
1300 yards. The projector is to be so constructed as to 
admit of the rapid splitting up of the beam of light 
into two separate segments of 5 deg. each, and 
with a dark sector in the middle also of 5 deg. 

When an ordinary parabolic mirror is used, it is 
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necessary to employ a double or two diverging lenses, 
in order to obtain the necessary divergence of the 
beam with a dark centre. The same arrangement 
ig adopted when it is desired to illuminate large 
areas at comparatively short distances. The 
diverging lens consists of a series of separate lenses, 
which spread the light from each section of the mirror 
as a fan, and are fitted to the front of the projector 
parrel. This gives the necessary divergence either 

















Fig. 13--PROJECTOR ON COLLAPSIBLE STAND 


in the horizontal or vertical direction, and when a 
diverging beam is desired in both directions two 
sets of lenses are usually employed. It is frequently 
necessary to provide for a light beam with different 
degrees of divergence, as, for example, when 
illuminating wide areas for surface mining, dock 
works, &¢c., and in these cases the two lenses are 
hinged on opposite sides of the front of the projector 
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Fig. 14—PORTABLE 36-INCH PROJECTOR 


barrel and operated by rods from the back. There 
is obviously a considerable reduction in the effective 
illumination of any particular object when these 
diverging lenses are used. Another method of 
obtaining a diverging beam is to set the arc crater 
out of focus and below the axis of the mirror; this 


forms of projectors, where separate lenses would not | minimum arc voltage, but with solid positive carbons 


be warranted on account of initial cost. the burning is not so steady, although a higher 

cine intrinsic brilliancy is obtained in the crater with a 

; Soaee : high are voltage. The sizes of carbons as affecting 

There is no standard basis of comparison between | the efficiency of the projector have already been re 
ferred to. 

m With large projectors burning 200 to 300 ampéres, 





both carbons are coppered and the negative is often 
provided with a small metallic core—when a minimum 
diameter of the carbon is used—in order to prevent 
general heating of the carbons, especially with high 
voltage arcs. Considerable care should be given to 
these heavily coppered carbons when operating the 
projector at 90 deg. elevation, owing to the melting 
of the copper core and coating, and to prevent it 
falling on to the mirror surface. 

As previously remarked, the shape of the crater 
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Fig. 15—CROMPTON 60-INCH ANTI-AIRCRAFT PROJECTOR 





the relative performances of different makes of carbons, 
and unless the user has had previous experience with 
the performance of carbons of a given make, speci- 
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fication, and size, it is only possible to specify the 
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Fig. 17—24-INCH PROJECTOR FOR FIELD SERVICE 


is of great importance to the efficiency, and it has 
been frequently observed that with large currents 
there is difficulty in maintaining the correct shape 
of crater, the effect being to bore out the positive 
carbon and produce a long and sharp negative carbon 
tip. This results in a loss in efficiency, and distortion 
: of the beam, and the cause has been traced to faulty 
ie oe. ee. ee See carbons or an incorrect shape of the magnetic arc 


shield. 
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diameter, length, and whether cored and coppered. 
These particulars are supplied by the projector SIGNALLING PROJECTORS. 

manufacturers, but the values vary with different Projectors for military purposes are often required 
makers ; data, however, as to the quality is seldom ‘ to be suitable for rapidly signalling purposes. Those 











Taelgggere’ 











Fig. 18—REMOTE CONTROLLED PROJECTOR FOR FIELD SERVICE 


given, such as conductivity, homogeneity, impurities, | specially designed for this work are usually of 10in. to 
&c. It is usual to employ positive carbons of the | 14in. diameter, and are of the light-weight portable 
cored type with a solid negative in small and medium | type fitted on a tripod stand. A view of one of these 
sizes, but in the larger sizes the negative is also cored. | projectors of 14in. diameter is illustrated in Fig. 11. 





method is considerably less efficient than the others, 
but is frequently employed in the small and cheap 


These give steady burning results and require a’ The signalling shutter is of the “ Louvre”’ pattern, 
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with the louvres arranged either vertically or hori- 
zontally, and operated by hand or by solenoid, the 
whole shutter being supported by hooks from the 
front of the projector barrel. With large projectors 
used for signalling purposes up to 7ft. diameter, the 
general construction of the shutter is practically the 
same, excepting that it is often bolted to the front of 
the projector and not readily detachable. The 
shutter in the ordinary way is arranged to be normally 
closed by means of a spring, arrangements being made 


be avoided by installing a suitable number of pro- 
jectors and possibly fitting them with diverging 
lenses. The special feature of construction with 
these projectors is light weight consistent with the 
maximum mechanical strength. The barrel and 
turntable can be mounted on collapsible stands or 
single pedestals, a view of the former construction 
being shown in Fig. 13. 

Portable projectors for military purposes will also 
‘include mobile equipments for field and anti-aircraft 
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Fig. 19—36-INCH PROJECTOR EQUIPMENT FOR FIELD SERVICE 


for permanently maintaining the louvres open without 
the use of solenoid when it is required to operate the 
projector for ordinary illuminating purposes. 
Another form of signalling gear is the Iris shutter, 
consisting of a number of concentric and movable 
metal vanes contained in a suitable casing attached 
to the front of the projector. The shutter is operated 
by hand through a lever or by a solenoid or motor 
mounted on the side or underneath the barrel. 
general view of a 36in. projector with an Iris shutter 
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Fig. 20-—-MOUNTAIN PROJECTOR EQUIPMENT 


half open is shown in Fig. 12. This type of shutter 
was largely used on the Continent, but it is now being 
superseded by the Louvre type. 


PORTABLE PROJECTORS. 


This type of projector is now largely employed for | 


commercial purposes in. connection with surface 
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Fig. 21—MOUNTAIN PROJECTOR EQUIPMENT IN OPERATION 


mining, canal and dock excavation, building con- 
struction, fire brigade and rescue work, &c., where 
it is necessary to carry out night operations in con- 
stantly changing positions and requiring a high in- 
tensity of illumination over an extended area. The 
employment of projectors for this class of work 
demands careful attention as regards the position 
of the projectors relative to the objects to be illu- 
minated, in order to avoid the heavy shadows that 
occur when the light beams are obstructed. This 
shadow effect in certain cases may present consider- 
able dangers to workmen moving about when on 
constructional work, but these difficulties can easily 


A| 


work, as well as for mountain transport by animals 
or men. 

The modern requirements of fortress projectors 
equipments are of a varied character, depending 
entirely upon local conditions. They may be of the 
fixed type or portable, and supplied from a common 
supply or by separate generating sets for each pro- 
jector, the latter varying from 3ft. to 7ft. diameter. 

A view is shown in Fig. 14 of a 36in. American 
fortress portable projector with electric control. 
| Fig. 15 illustrates a Crompton anti-aircraft 60in. 
| electrically controlled projector with louvre shutter 

and controller. 

With fixed projectors, remote control for short 
distances is usually arranged mechanically, but for 
the portable sets electric remote control is provided. 

Mobile equipments are of various designs and 
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| Fig. 22—24-INCH TWIN PROJECTOR 


| sizes, there being a single generating plant supplying 
| One or more projectors. In the larger equipments 
| the generator is often driven from the car engine 
| by clutch gear. It is not usual to employ projectors 
| larger than 36in. diameter for mobile and field work, 
| owing to considerations of weight, especially when it 
|is desired to mount the projector in an elevated 
| position to view the surrounding country. Projectors 
|of 24in. diameter are principally employed for this 
| work, and can be specially constructed to weigh less 
| than 5 cwt. when complete. In Fig. 16 is shown a 
| Fiat mobile equipment consisting of a 36in. projector 
| electrically operated from a distance of about 50 

yards, and fitted with fan cooled glass mirror, the 
| are working at high voltage. The projector is carried 
| on the automobile and can be operated in that position 
| by hand, but when desired to be placed in difficult 
| positions inaccessible to the car, pneumatic tired 
| wheels with ball bearings are fitted to the projector, 
' which is then quite portable. An extremely light 





and rigid design of tripod for elevating a 24in. field 
projector is illustrated in Fig. 17. The equipment 
was constructed by Messrs. Harlé and Co., of Paris, 
and others are extensively employed on active service, 
The equipment illustrated in Fig. 18 is one of a large 
order supplied to a foreign Government, and was 
designed and constructed by Crompton and Co., 
Limited. The equipments are horse-drawn, each 
consisting of a wagon containing a petrol-driven 
generator with a drooping characteristic, switch. 
board, tools, &c., another wagon carrying the 36in. 
motor controlled projector fitted with an Iris shutter 
and operated from a distance of 100 yards. On tho 
same wagon is carried the armoured main and multi- 
core control cable. Some wagons were also supplied 
carrying collapsible steel lattice towers capable of 
elevating the projector to a height of about 55ft. 
to 60ft. A full equipment is shown in Fig. 19. 
Other designs include telescopic steel tubular masts 
carried on a two-wheeled cart, the projector being 
controlled by wire ropes operated from the ground, 

Projectors for mountain work are being exten- 
sively employed in the war by the French and Italians 
with extremely satisfactory results. The equip- 
ments are designed for transport by animals or men, 
which necessitates the weight of the individual parts 
being reduced toa minimum. The generating plants 
consist of a petrol air-cooled engine supported on 
a steel framework or pack saddle, driving the 
generator fitted to the opposite side, and connected 
by a short shaft through the saddle. A similar 
arrangement is adopted for the wireless telegraphy 
generating sets. A view is shown in Fig. 20 of a com- 
plete projector equipment for mountain work carried 
on mules for transport. In Fig. 21 the plant is 
shown erected ready for work. Another develop- 
ment of which mention may be made is the twin 
projector shown in Fig. 22. 

It has only been possible to touch briefly upon the 
various types of projectors in general use. There is, 
however, a large field offered for development in 
respect to improving the efficiency of the carbons 
and increasing the intrinsic brilliancy of the are crater, 
also the employment of projectors of high power for 
aircraft and submarine work. 








THE BRITISH ASSOCIATION. 
No, IV.* 
SECTION F. 

THE subject of industrial fatigue was discussed on 
the presentation of the second interim report of the 
Committee of the Association. 

It was pointed out that the first report made to the 
Manchester meeting had aroused interest in the 
question, both among the general public and business 
men. The appointment by the Ministry of Munitions 
of a Committee to deal with the subject, as far as it 
affected munition workers, had given an additional 
stimulus to the study of the question, and the Medical 
Research Committee of the National Health Insurance 
had undertaken the collection of actual factory 
statistics. Measures had been taken to avoid over- 
lapping. The British Association Committee said that 
behind the mere effects of fatigue upon the output of 
particular groups of workers, was the larger question 
of the effect of fatiguing employments on the general 
health of the working population, the frequency of 
sickness, the period of industrial efficiency, and the 
mortality rate in particular industries. 

A report made by Dr. Maitland on the effect of 
accumulated fatigue in warfare indicated that, as a 
result of experience and observation, some measure 
of reform had already been forced on the Army. It 
was obvious that the conditions of warfare made it 
impossible to realise an ideal working day for each 
unit, and all that could be reasonably hoped was, 
that with the present greater ability to supply 
reinforeements we could diminish the strain as well 
as more frequently replace the actual fighting units. 
It became a matter of the greatest urgency that 
with this ability and with the growing delicacy of 
perception, and in anticipation of the breaking point, 
a greater discretion might be employed. 

On the subject of fatigue as a cause of accidents 
in industry, consideration had been given in the work 
of the past year to the question how far the mental 
or bodily state of the injured men had contributed 
to the accident. A list was made from the particulars 
of the causes of accidents presented by the Federation 
of Master Cotton Spinners’ Associations to the Depart - 
mental Committee on Accidents, and it was found 
that there were 6nly 75 out of 1362 accidents to which 
fatigue was not contributable. It was to be regretted 
that in spite of experiments in school and laboratory 
the work of psychologists threw little light on the 
problems of industry. At the same time, the results 
of industrial investigation had now clearly indicated 
several directions in which further assistance from 
psychologists was urgently needed. ‘These might be 
briefly stated. First, information was needed as 
to the effect of the following factors in predisposing 
or retarding the onset of fatigue. (1) What are the 
types of workers, if any, who can take more pleasure 
in their work when each action has its place in some 
definite whole, the purpose of which can be under- 
stood. (2) The phenomena of spurt arising out of 
rush orders. A detailed examination was required 
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of the investigations of Kraepelin in their application 
to the factory. (3) An analysis of the rhythm of 
industrial operations which consist of several co- 
ordinated movements, including the timing of the 
separate movements and the regularising of the time 
of the whole sequence of operations. Further subjects 
for research were on the adaptation of work rhythm 
to a natural physiological rhythm, the question of 
concentration and attention over long periods, how 
exactly attention ~was~ affected by fatigue, the 
explanation of the rise of the accident curve near the 
end of a spell of work, and whether it was a case of 
momentary lapse or a general failure in intensity of 
application. It would be of interest also to have the 
real explanation of the fall in the accident curve in 
the very last hour of a long spell of work. Finally, 
it was necessary to ascertain what apparatus now 
at the service of experimental psychologists was most 
suitable for use in factory investigations, and what 
further appliances could be devised. 

Dr. G. B. Hunter expressed the opinion that there 
was no need for legislation. The question of fatigue 
could be dealt with by the men themselves. He did 
not think there was a great deal of over-fatigue in 
shipbuilding. Curiously enough, there were more 
accidents on Saturday morning than on any other 
day of the week, in spite of the fewer number of hours 
worked. Drink had an important bearing on the 
subject ; he was not referring to drunkards, but to 
men who took a certain amount of drink. They were 
not able to work such long hours as men who did not 
drink. He considered that the woman at home who 
had to look after the house and the family was 
subjected to far greater strain and exhaustion than the 
man. It was his opinion that the past generation 
worked far harder than the present. 

Professor J. H. Muirhead, chairman of the Commit- 
tee, said he believed that ‘‘ conscious protection 
against fatigue,’ or what was usually termed 
“slacking,” was now a thing of the past. Whether 
trade union customs would be restored after the war 
was a subject upon which differences of opinion 
existed. Personally, he believed there would be an 
attempt to reinstate them, but he made a distinction 
between the letter and the spirit of these customs, 
aad the reinstatement of organised obstruction to 
industry by organised slaching was impossible unless 
Great Britain was content to occupy fifth place as an 
industrial power. 

Sir Thomas Oliver maintained that industrial 
fatigue was largely the outcome of modern vonditions 
of labour and reports showed not only that it existed, 
but played an important part in the number of 
accidents that occurred. The subject was bound up 
with housing conditions and home surroundings. It 
was not possible for men to throw off the effects of 
fatigue under the conditions in which many of 
them lived. The conditions of their work and home 
lives made many workmen prematurely old. 

Professor Kirkaldy, in closing the discussion, said 
that the Government contemplated the appointment 
of a new type of supervisor to look after the welfare 
of munition workers. On that subject he would point 
out that there was not a sufficient number of trained 
men of the class suitable to undertake sych work 
to go round, and it would be better to make no 
appointment at all than to make an unwise choice 
of applicants for such positions. 

Sir Richard Burbidge had prepared a paper on 
“The Decimal System in Currency, Weights and 
Measures ’’ which in the absence of the author was 
presented by Dr. G. B. Hunter. 

Dr. Hunter said that in his opinion the change 
was bound to come, and the sooner it was made 
the better for the nation. Our industries would 
have to face intense competition after the war, not 
immediately after it perhaps, but when the period 
of reconstruction was over, and it would be an asset 
in the trade campaign if we brought our systems of 
coinage and weights and measures into conformity 
with those of our rivals. The new system was 
certain to become universal, and delay on our part 
was not only stupid, but dangerous. It had been 
shown how Germany and Austria had beaten Great 
Britain in the Italian market mainly owing to the 
use of the decimal system. In the course of the next 
few years there would be a great trading opportunity 
in South America, where the metric system would 
become legal in the year 1920. Our Colonies were 
ready to make the change, but were waiting for us to 
move first. The new system would save at least a 
year of school life, which might be devoted to the 
study of a branch of science. The change advocated 
in the paper would also save a great deal of clerical 
labour in book-keeping. In the engineering trades 
they had been compelled to adopt the metric system 
in certain departments of shipbuilding, as many of 
the intricate calculations which had to be made 
could not be worked out in any other way. Whatever 
happened, however, we should and must keep to the 
English standard for screws, and indeed a similar 
exception had been made by our trade rivals. 

Mr. Gerald Stoney strongly supported the change, 
which he believed to be absolutely necessary for the 
maintenance of our foreign trade. His father, many 
years ago, had drafted a Bill for the adoption of the 
system. A firm of turbine engineers at West 
Hartlepool had adopted the metric system throughout 
its works, but when carrying out Admiralty 
Contracts had been compelled to use the English 





weights and measures. It had been found that there 
was no difficulty in working the two methods side 
by side, and that indicated that the change to the 
metric system could be made gradually. He might 
also refer to the experiences of another firm, of Rugby, 
which had been quite satisfactory. He advocated 
that the metric system should be made compulsory 
in five years, so that engineers might have ample 
time to change their gauges and other measures 
without any wholesale scrapping of existing plant. 

Sir Henry Cunynghame, while supporting the 
movement, said that in making the change we must 
take the Colonies and America with us. It must be 
an Anglo-Saxon movement. 

Professor Kirkaldy said he would like it to go forth 
that the general feeling of the Section was that the 
Anglo-Saxon race should come together and try to 
effect this reform for the benefit of all. 








BRITISH RAILWAYS. 
No. I. 
THE CAPITAL INVESTED. 

AccorDING to the Railway Returns—Cd. 8038— 
the amount of capital authorised for the railways 
of England and Wales on December 3lst, 1913, 
including both shares and stock and _ loans 
and debenture stock, was £1,144,765,182 for the 
companies working railways “‘ under lease or other- 
wise,” and £45,663,316 for companies not working 
a railway. In order that it may be appreciated 
what companies come under the latter designation, 
it may suffice if we give the names of the East Lin- 
colnshire, the Nottingham and Grantham and the 
Nottingham Suburban railways, all of which are 
worked by the Great Northern Company under 
agreement. The capital of these companies is not 
included in that of the Great Northern, and the share- 
holders are kept distinct. The amount of capital 
authorised on December 31st, 1913, for the railways 
of Scotland, including both share and stock and 
debentures and loans, was £167,916,443. There 
are no railway companies in Scotland that do not 
work their railways. In addition, there was a sum 
of £8,350,446 authorised capital for seven English 
railways, in which dividends are guaranteed by those 
companies, which sums are not included in their 
return proper of capital authorised. 

The £1,144,765,182 authorised for the railways 
of England and Wales was distributed among the 
various grades of companies as follows :—The biggest 
companies had £947,890,178, the minor large com- 
panies had £42,191,972, the smaller companies had 
£6,268,030, whilst the South Wales companies had 
£36,854,980, making £1,033,205,160 for the thirty 
principal railway companies of England and Wales. 
There are, in all, eighty-three companies in England 
and Wales, which, working railways, have been 
authorised to raise capital. These, on December 
31st, 1913, included thirty-nine very small companies, 
many of them light railways. Their authorised 
capital was £10,682,766. There were six electric 
railway companies in London—the Metropolitan 
Surplus Lands are regarded as separate from the 
railway company—the authorised capital of which 
was £68,955,176, and there were also four joint 
committees in England, the capital of which came 
to £5,780,000; the Liverpool Overhead and the 
Mersey are peculiar, so we have separated them from 
the others. Their authorised capital was £6,314,850. 
Lastly, there are the two public corporations which 
possess powers to raise capital for railways. These 
are the Bradford Corporation and the Manchester 
Ship Canal Company, for which two bodies the 
authorised capital-came to £19,827,230. In Scotland 
the five bigger companies had an authorised capital 
of £165,702,463, and the three smaller companies, 
£2,213,980. 

The classification we have adopted is as follows :— 
The big companies are: Great Central, Great Eastern, 
Great Northern, Great Western, Lancashire and York- 
shire, London and North-Western, London and 
South-Western, London, Brighton and South Coast, 
London, Chatham and Dover, Midland, North- 
Eastern and South-Eastern. The capital expendi- 
ture of the South-Eastern and Chatham Railway 
Companies Managing Committee is covered by the 
authorised capital of those two companies in similar 
proportions to those under which the net receipts are 
divided, viz., South-Eastern, 59 per cent. and London, 
Chatham and Dover, 41 per cent. 

The minor large companies are :—Cambrian, 
Furness, Hull and Barnsley, North London and North 
Staffordshire. The smaller companies are the Cleator 
and Workington, Colne Valley and Halstead, Mary- 
port and Carlisle, Midland and South-Western 
Junction, Stratford-on-Avon. and Midland Junction 
and the Wirral. The South Wales railways are the 
Alexandra (Newport and South Wales) Docks, 
Barry, Brecon and Merthyr, Cardiff, Neath and 
Brecon, Rhymney and Taff Vale. The larger Scottish 
companies are the Caledonian, Glasgow and South- 
Western, Great North of Scotland, Highland and the 
North British. 


CAPITAL RAISED AND RANKING FOR DIVIDEND. 


By December 31st, 1913, the railway companies 
of England and Wales ‘‘ working railways under 
lease or otherwise,’’ had an amount of £1,068,835,899, 





on which dividends were payable, and the companies 
not working a railway an amount of £37,981,389. 
The seven English companies which had to guarantee 
dividends had to do so on a total amount of £8,201,446. 
The sum of £1,068,835,899, on which dividends had 
to be paid by working companies, was divided 
amongst them as follows:—The big companies 
£898,461,389, the minor big companies £38,620,752, 
the smaller companies £5,365,515, and the South 
Wales companies £32,087,149, making £974,534,805 
for the thirty principal companies. The fifty-three 
very small companies had £8,463,078, the six electric 
railways in London had £58,521,299, the four joint 
committees £5,780,000, the two Liverpool companies 
£4,412,952, and the two public bodies £17;123,765. 
The larger Scottish companies had £177,352,208, 
and the smaller £1,853,134. 

The several secretaries of the thirty principal 
companies in England and Wales have been good 
enough to send.us a copy of their respective annual 
reports, and from these we learn that the companies 
in question had, by December 31st, 1915, their 
authorised capital increased by £7,201,155, and the 
five chief Scottish companies by £1,635,962. These 
amounts were as follows :—Great Central, £750,000— 
the company’s report does not say under what Act 
this was done, but we presume it was the Great 
Central proportion of the amount authorised by the 
Seaforth and Sefton Junction Act of 1915; Great 
Eastern, £1,413,683—made up of £79,457 for the 
Superannuation and Pension Fund, under the Act 
of 1912, £893 for differences in conversion of stock 
and £1,333,333, under the Company’s Act of 1915; 
Great Northern, £15,692—nominal additions by the - 
conversion of stock; Great Western, £1,333.000— 
under its Act of 1914; Lancashire and Yorkshire, 
£27,840—by the exchange of West Lancashire stock ; 
London, Chatham and Dover, £1,000,000—under the 
Company’s Act of 1915; North-Eastern, £1,020,350 
—under the Company’s Act of 1914; Hull and Barns- 
ley. £415,965—under its Dock Act of 1899; North 
Staffordshire, £130,000—under the Trentham and 
Silverdale Light Railway Order, 1914; Brecon and 
Merthyr, £94,625—under the Company’s Act of 
1914; Caledonian, £510,615—under its Act of 1915; 
Great North of Scotland; £715,322—under a Pro- 
visional Order of 1915; Highland, £400,000—under 
its Act of 1915; and North British, £10,025—being 
£10,000 under its Act of 1913 and £25 by the con- 
version of stock. 

The same English and Welsh companies increased 
the amount ranking for dividend by £10,377,953, 
and the Scottish companies by £920,953. During 
this period, i.e., during the years 1914 and 1915, 
the former spent £11,289,660 on capital works, and 
the latter £871,347. These sums are after credit 
has been given to capital for works, &c., removed. 
The £11,289,660 was spent by the various classes 
of railways as follows :—£9,918,580 by the big com- 
panies, £869,737 by the minor big companies, £10,961 
by the smaller companies, and £490,382 by the South 
Wales companies. The chief Scottish companies 
spent £871,347. 


DETAILS OF CAPITAL EXPENDITURE. 


The new form of accounts that came into force on 
January Ist, 1913, calls for information as to the 
various heads under which capital is spent. Not only 
was the yearly expenditure to be shown, but the 
requirement was to be retrospective, and the first 
reports published after the Act cam? into operation 
gave the details as to the £1,179,445,075 spent on 
capital account up to December 31st, 1913, by the 
railways of the United Kingdom. 

Whilst the information would, no doubt, be in- 
teresting, we cannot, at this time, spare the space 
to give these details for all these companies, so it 
must suffice if we cover the eleven principal English 
companies, give the totals of the details for the five 
minor large companies, the six smaller companies, 
and the companies of South Wales, and some details 
of the five large Scottish companies. This informa- 
tion will, no doubt, be the more valuable, because, 
by the courtesy already referred to of the secretaries 
of the various railways, we are enabled to give the 
figures for last year—1915— and, therefore, the 
latest available. Furthermore, it is. information 
which is not public property, as the Railway Returns, 
because of the war, have not been published since 
1913. 

The statutory form calls for the details of each 
company’s expenditure to be divided under the 
following heads :—Lines open for traffic. Lines not 
open for traffic—subdivided under (1) New lines. 
(2) Widenings of and additions to existing lines. 
Lines leased. Lines jointly owned. Lines jointly 
leased. Rolling stock. Manufacturing and repairing 
works and plant—sub-divided under*(1) Lands and 
buildings and (2) Piant and machinery. Horses. 
Road vehicles employed in the collection and delivery 
of parcels, goods and passengers—subdivided under _ 
(1) Goodsand parcels road vehicles. (2) Passengerroad 
vehicles. Steamboats. Canals. Docks, harbours 
and wharves. Hotels. Electric. power stations. 
Land, property, &c., not forming part of the railway— 
subdivided under (1) Used in conn ction with railway 
working. (2) Not used in connection with railway 
working. Other industries. Subscriptions to other 
companies. Special items. These headings are too 
numerous for us to use, and therefore, in ou review 
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they are reduced to twelve headings, which, 
again, come under three main heads. ‘The main head- 
ing “ Railways ’’ takes all the lines, the rolling stock, 
and the plant and works. The second main heading, 
“Subsidiary Und ings,” covers steamboats, 
canals, docks and hotels, whilst the third main heading 
takes horses and vehicles, electric power stations, 
subscriptions to other companies, and all other items. 

Table I. presents, in this modified form, details of the 


if we could accept them as reliable. In order to 
understand why we question their accuracy, we would 
put forward the statistics of the London and North- 
Western Company. This company showed in the 
first report issued in the new form that on December 
3lst, 1912, it had expended £120,925,818 on capital 
account. This is a figure that, for obvious reasons, 





may be accepted as correct. But included therein is 
£85,220,945 for lines open for traffic, £12,672,315 for 











TABLE I. 
Capital Expenditure up to December 31st, 1915, of the Eleven Principal English Railway Companies. 
| 
F Total Horses 
| . Rolling Plantand Total Steam- | - 
Lines. | TREK: Pa Canals. Docks. Hotels. ** subsi- and 
stock. works. railways. boats. | diary.” | vehicles. | 
£ £ £ £ £ £ £ £ Bee / £ 
Great Central .. 40,431,536 | 7,952,236 961,636 49,345,408 | 593,967 | 910,114 | 2,313,621, 134,448 | 3,952,150 ~ 
Great Eastern . 7 43,627,299 | 5,233,824 797,996 49,659,119 | 818,866 — 1,059,244 681,698} 2,559,808 | 96.788 
Great Norihern ...| 42,622,821 | 7,737,173 1,054100' 51,414,094 _ | 24,693 29,026 209,440; 263,159 | 92 066 
Great Western 89,002,197 | 16,056,181 2,436,0'2 | 107,494,380 | 509,470 | 856,487} 897,833, 100,331 | 2,374,071 — 
Lanes and Yorks ...| 48,279,709 8,493,048 1,533,678 306, 4 699,183 | 637,182} 936,492 94,224 | 2,367,081 | 228,367 
L. and N.-Western} 93,215,107 | 13,183,202 3,488,037 | 109,886,346 ] 1,002,279 | 892,215 | 1,480,540, 497,279| 3,872,313 — 
L. ond 8.-Western) 35,460,679 | 5,922,213 681,754; 42,064,646] 569110, — 208,251} 97,006! 5 874,367] 38,181 
L.B.andS.C. — .. | 26,800,305 | 3,968,924 530.414| 31,299,643 | 332060, — | 298,414, 406,246 | 1,036,720] 16,141 
Midland... ... ...| 93,017,268 | 17,951,001 2,588,294 | 113,556,563 [| 476,853 m4, | 1,229,454 | 2,499,980 | 4,451,205 _ 
North-Eastern... 57 898,169 | 14,258,610 1,250,905 | 73,407,684 _— 57,115 | 9,988,295 | 352.877 | 10,398,287 — 
S.E. and C. ... ...|-44,557,481 | 6,104,982 988,156 | 51,650,619 | 1,054,233 | 77,700 | 1,080,392} 880,121) 3,092,446 | 31,492 
Total for 11 princi-| | | 
pal companies ---614,912,571 106,861,394 16,310,972 | 738,084,937 | 6,056,021 (3,700,374 ened 5,963,650 | 40,241,607 | 503,035 


amount of capital expended, up to December 31st, 
1915, by the eleven principal English railway com- 
panies. On these figures we have based sundry 
calculations, presented in other tables, which bring 
out more clearly the directions and the proportions in 
which the expenditure has been incurred. These 
tables, further, furnish better opportunities for 
commenting on any particular item demanding 
attention. 

Table IT. shows the proportion spent by each of 
these eleven companies under the three chief headings 
Tasir Il.—AlQocation of the Capital Expenditure of the Eleven 

Principal English Railway Companies on 


Subsidiary | 

Railways. undertakings. Miscellaneous. 

Per cent. Per cent. Per cent. 
Great Central 86.39 8 6.92 6.69 
Great Eastern 91.63 4.72 3.65 
Great Northern .. 94.31 0.48 5.21 
Great Western 93.97 2.07 3.96 
Lanesand Yorks. 90.1 3.65 6.25 
L. and N.W. -- 88.74 3.13 8.13 
L. and 8.W. 83.18 11.62 5.2 
L.B. and 8.C. 94.15 3.12 2.73 
Midland. -. BS7.33 3.42 9.25 
North-Eastern .. 85.25 12.08 2.67 
S.E. and C. -- 88.97 5.32 5.7 


of TableI. It will be seen therein that the proportion 
spent on what we may term the railway proper varies 
from the 83.18 per cent. of the London and South- 
Western and the 85.25 per cent. of the North-Eastern 
to the 94.31 per cent. of the Great Northern. The 
second column in Table II. explains the lower | 








rolling stock, £1,701,101 for land and buildings, and 
£1,631,508 for plant and machinery for manufacturing 
and repairing works. Must not, we submit, many of 
| these figures have been arrived at by conjecture and 
estimate ? Included in these must be the amounts 
paid for the London and Birmingham Railway and its 
| rolling stock and plant, for the Liverpool and Man- 
chester, the Grand Junction, and all the other early 
| railways that formed the beginning of the London and 
| North-Western system. We doubt very much 
| whether records still exist as to the allocation of the 
| capital of these original companies. And what is true 
| of the North-Western is equally so of the Great 
Western, the Midland, North-Eastern, and others. 
These doubts do not, however, apply to any of the 
| items except those under the main heading of ‘ Rail- 
ways ”’ except, perhaps, canals and land. These two 
| items, though, are not points on which much criticism 
| can be levelled. 

We, therefore, present Table III. as being calculated 
|on the railway companies’ own figures, and as 
| suggesting that they are perhaps nearer the truth than 
| might be imagined from our observations just now, 
| we would remark that when the new forms came into 
| being there were eighteen months before the Act came 
| into operation and another twelve months before the 
| first report under the new form had to appear. There 
| was also a committee of railway accountants to 
| superintend and assist in the preparation of the new 
| form of accounts. 


percentage spent on railways by the first two named, CAPITAL INVESTED IN SUBSIDIARY UNDERTAKINGS. 


and the higher percentage of the Great Northern ; the | 
London and South-Western has expended 11.62 per | 
cent. of its capital on subsidiary undertakings and the 
North-Eastern 12.08 per cent., whilst the Great 
Northern’s expenditure in this direction has been but 
0.48 per cent. In the third column of Table II. will 
be seen the proportion of capital spent on what we 
have classed as Miscellaneous, and it will there be 
noticed that the Midland has expended 9.25 per cent. 
and the London and North-Western 8.13 per cent. 
Table IIT. amplifies the figures of the first and second 
columns of Table II. The percentages of Table II. 
are in Table III. regarded as 100 per cent. and are 


Tasre III.—Proportion of Capital Expended on Railways 


Devoted to 
Plant 
Lines. Rolling stock. and works, 

Great Central .. 81.9 Aged! 5b) eae ae 
Great Eastern .. 87.9 10.5 1.6 
Great Northern. 82.9 15.05 2.05 
Great Western . 82.8 15.0 2.3 
Lanes and Yorks 82.8 14.6 2.6 
L.and N.W. .. 84.8 12.0 3. 
L.andS.W. .. 84.3 14.08 1.62 
L.B. and 8.C. .. 85.6 12.7 a.F 
Midland -- 81.91 15.81 2.28 
North-Eastern . 78.87 19.4 1.73 
8.E. and C. 86.27 11.82 1.91 


Tasie III. (continued).—Proportion of Capital Expended on 
Subsidiary Undertakings Devoted to 


Steamboats. Canals. Docks. Hotels. 
Great Central 15.03 23.03 58.54 » 3.4 
Great Eastern 31.99 _- 41.38 26.63 
Great Northern — 9.38 11.04 79.58 
Great Western 21.46 36.06 37.84 4.64 
Lanes & Yorks 29.54 26.92 39.56 3.98 
L. and N.W.. 25.88 23.04 38.24 12.84 
L. and S.W. . 9.69 — 88.66 1.65 
L.B. and §.C. 32.03 —- 28.78 39.19 
Midland ve! SOree 5.51 27.61 56.17 
North-Eastern — 0.55 96.06 3.39 
8.E.andC. . 34.09 2.51 34.94 28.46 


subdivided—the railways into lines, rolling stock, 
plant and works, and the subsidiary undertakings 
under steamboats, canals, docks and hotels. The 
third main heading of Table II.—Miscellaneous—is 
hardly worth working out; its principal points can 
and will be quickly covered directly. 


The figures in Table III. would be very interesting | ing to Table I. the eleven companies had spent up | 


The amount of capital invested in such businesses 
as steamboats, canals, docks and hotels is important 


to the end of 1915 the sum of nearly six million pounds 
on hotels, of which the Midland alone accounted for 
two and a-half millions. After deducting the latter 
sum and the £880,121 of the South-Eastern and 
Chatham, and the £681,698 of the Great Eastern, 
the other companies’ expenditure calls for no com- 
ment. 

Table IV. shows in the first column the proportions 





for tworeasons. One reason is that in the event of the 
State-ownership or State-assistance of railways, the 
relation of the Government to such undertakings 
might be a difficult problem. The second reason is 
that these ancillary businesses cannot, in themselves, 
be regarded as profitable undertakings. According 
to the Railway Returns for 1913, already referred to, 
steamboats only brought in 0.28 per cent., canals 
0.67 per cent., docks 2.45 per cent., and hotels 
| 1.07 per cent. of the net receipts. 
| Of the capital invested in steamboats there is not 
| much to be said ; no one company has indulged in this 
' line more than its neighbours. It is due to the other 
companies to say that whilst the North-Eastern is 
shown as having no capital invested in steamboats, 
|it has £262,500 invested indirectly. This sum is 
included in the £398,450 ‘‘subscriptions to other 
| companies.” 
between railways and canals is remembered can the 
expenditure on canals be questioned, especially 
when we see that three of the eleven companies 
have no canal property, and that three of the other 
| eight have each less than £80,000 invested. 





The amount spent on docks is, however, an im- | 
portant, even a serious, matter. On reference to | 


|Table I. it will be seen that it forms the fourth 
| biggest item of expenditure ; those higher being for 
lines, rolling stock, and land. When the whole of the 
‘railways in the United Kingdom are considered, 
| the amount—£47,151,499—spent on docks becomes 
the third heaviest item, and is greater than the sum 
| spent on land. 
| The North-Eastern has the highest expenditure 
|on docks, the amount being, up to the end of last 
| year, one of practically ten million pounds. The 
London and South-Western comes next with 
| £5,208,251, and then the Great Central with 
| £2,313,621. Compared with these sums the ex- 
| penditure on docks incurred by the other big com- 
panies appears small. 
The amount spent on hotels is perhaps the most 
questionable of these subsidiary undertakings. Accord- 


Nor, when the history of the relation | 


of each company in the spending of the £738,084,937 








Subscri 
Ble-t ie) tana, | tions oj Other Moire oo we 
power. * Jlother com-) object’. " capital. 
panies. | | laueous. P 
Bae ae gebe -BES ; £ £ 
126,169 | 2 952,174 746,288 _ 3,824,631 | 57,122,189 
250 239 | 1,506,482} 45,000 80,284 1,978,793 | 54,197,720 
97,407 | 2,076,101 | 571,808 | — 2,837,377 | 54,514,630 
438 ,248 | 2,241,053 | 1,848,779 _ 4,528,080 | 114,396,531 
505,677 | 2,554,251 756,579 — 4,044,874 | 64,718,390 
769,390 | 5,064,614 | 3,495,761 742,417 10,072,182 | 123,830,841 
400,060 | 1,751°364} "408,021 31,101 | 2,628,727 | 50,567,740 
80,142) 485,675 150,400 226,587 908,545 | 33,244,908 
400,968 | 5,342,718 | 6,285,864 | _— 12,029,550 | 130,037,318 
50,261 | 1,854,620 398, 150 _— 2,303,331 | 86,109,302 
43,239 | 3'084,073 | 174/589 Cr.18,782 3,314,611 | 58,057,676 
3,111,800 |28,913,125 14,881,134 1,061,607 48,470,701 | 826,797,245 





on railways. One expects to find here that the bigger 
the railway the higher the percentage, but we must 
confess that we did not hope to find the proportions 
to be so close to the length of the various railways 
as they prove to be. The second column of Table LV. 
shows the proportion in which each company has 
spent the £40,241,607 invested in subsidiary under- 
takings. Here the North-Eastern, London and 
South-Western, and Great Central dock expenditure 
and the Midland’s hotel policy are made manifest. 
The third column deals in the same way with the 


Taste IV.—Proportion of the Eleven Principal English Com- 
panies’ Lxpenditure on Railways, Subsidiary Undertakinys, 
Miscellaneous and Total Capital, as Spent by each Company. 
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Great Central...) 6.69 9.82 7.89 6.91 
Great Eastern..| 6.73 6.36 4.08 6.56 
Great Northern. | 6.96 0.65 5.85 6.59 
Great Western .| 14.56 5.9 9.34 13.84 
Lanes & Yorks.| 7.9 5.88 8.34 7.83 
L. and N.W. ..| 14.89 9.62 20.8 14,98 
L. and S.W. . 5.7 14.6 5.42 6.12 
L.B. and 8.C...) 4.24 2.58 1.87 4.02 
Midland .. -| 15.38 11.06 24.82 15.72 
North-Eastern . 9.95 25.84 4.75 10.42 
S.E. and C, 7.0 7.69 6.84 7.02 

Here 


£48,470,701 spent on miscellaneous items. 
it might be convenient to remark that the higher 
proportions of the Great Western, London and North- 
Western, and Midland companies are explained by 
the sums under the heading “‘ Subscriptions to other 
companies’ in Table I. What these subscriptions 
are may be understood when we say that in the 
Great Western amount of £1,848,779 is £1,294,500 
for the Fishguard and Rosslare railways and har- 
bours ; in the London and North-Western £3,495,761 
is £517,115 for the Dundalk, Newry and Greenore 
Railway ; £1,328,730 for the North London Railway 
and £1,276,077 for the Shropshire Union Railways 
‘and Canal, whilst in the Midland £6,285,864 is 
£600,000 for the Whitechapel and Bow Railway ; 
£491,090 for the County Donegal Railway ; £884,268 
for the Midland and Great Northern Railways Joint 
Committee; £2,031,767 for the Somerset Joint 
Committee ; and £1,318,987 for the Tottenham and 
Hampstead Joint Committee. These are, it is scarcely 
necessary to say, subscriptions for which the various 
companies receive interest. We see, for instance, in 
the Midland Company’s report a revenue item of 
£137,527 shown as “interest and dividends from 
investments in other companies.” 


CAPITAL EXPENDITURE OF THE SMALLER AND 
WELSH COMPANIES. 

Up to the end of 1915 the five minor large com- 
| panies—the Cambrian, Furness, Hull and Barnsley, 
North London and North Staffordshire—had spent, 
in the aggregate :—£23,861,038 on lines, £4,063,746 
on rolling stock, £476,062 on plant and works, 
| £77,349 on steamboats, £1,474,852 on canals, 
| £5,872,350 on docks, £30,287 on hotels, and £854,187 
on miscellaneous, making a total capital expenditure 
| of £36,709,871 for the five companies. Of the sums 
|expended on subsidiary undertakings, the Furness 
'took the whole of the £77,349 on steamboats, the 
| North Staffordshire had £1,452,847 on the canals, 
| the Furness had £1,965,891, and the Hull and Barnsley 
| £3,746,806 of the expenditure on docks, whilst of the 
| £30,287 spent on hotels the Furness had £5013 and 
the North Staffordshire £25,274. 

The six smaller companies—the Cleator and 
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Workington, Colne Valley and Halstead, Maryport 
and Carlisle, Midland and South-Western Junction, 
Stratford-on-Avon and Midland Junction and Wirral 

-had, by the end of 1915, spent, in the aggregate, 
£5,060,144 on lines, £318,874 on rolling stock, and 
£24,580 on plant. They had no subsidiary under- 
takings, whilst the miscellaneous items came to only 
£40,582, making a total capital expenditure of 
£5,443, 180. 

The companies..in South Wales—the Alexandra 
Docks, Barry, Brecon and Merthyr, Cardiff, Neath 
and Brecon, Rhymney and Taff Vale—had an 
aggregate of £13,854,353 expended on lines, £1,977,206 
on rolling stock, and £207,077 on plant. The ex- 
penditure on docks is, of course, large.’ It amounted 
to £12,521,789, but with the exception of £597 by 
the Barry on steamboats, and £10,328 by the Taff 
Vale on hotels, it is the only expenditure on sub- 
sidiary undertakings. The amount expended on 
miscellaneous items was £581,624, making a total 
capital expenditure of £29,152,974. 

Table V. shows the capital expended up to 
December 31st, 1915, by the five principal Scottish 


TABLE V.-——Five Principal Scottish Companies. 





Lines ney 103,856,750 | 82.36 p.c. of railways. 
Rolling stock .. 21,044,891 | 16.69 ,, # 
Plant and works - 1,200,358 O98 5 a 

} 
Total railways 126,101,999 | 89.21 ,, total capital. 
Steamboats 149,850 | 2.05 , subsidiary. 
Canals 1,246,550 | 17.0 : is 
Docks . 4,156,249 56.71 . Pr 
Hotels 1,776,376 | 24.24 | is 
Total subsidiary . 7,329,025 5.18 total capital. 
Horses and vehicles. 84,082 
Electric power 68,666 ') 
Land .. .. 4,495,613 (- 5.61 ,, ye 
Subscriptions .. 2,091,553 ') 
Other items 1,189,268 |) 


Total miscellaneous. 7,029,182 | 5.61 ,, wi 


Total capital .. 141,360,206 | to 


companies. These are the Caledonian, Glasgow and 
South-Western, Great North cf Scotland, Highland 
and North British, the only other companies being 
the Campbeltown and Machrihanish, the Glasgow 
District Subway and the Portpatrick and Wigton- 
shire, whose total capital expenditure is only two 
and a-half millions. 

Table V. is, we think, self-explanatory, and the 
only point needing enlightenment is that of the 
£149,850 in steamboats, £21,600 is for the Caledonian 
and £128,250 for the Glasgow and South-Western. 
The Caledonian had £1,044,956 in canals, and the 
North British £201,594, whilst on docks the Cale- 
donian had expended £1,900,229, the Glasgow and 
South-Western £239,595, and the North British 
£2,016,425. The expenditure on hotels was fairly 
even among the five companies. 








IRON AND STEEL INSTITUTE. 
No. IT.* 


A PAPER was presented by Messrs. A. W. Brearley 
and H. Brearley, on the subject of steel ingot manu- 
facture. It is reproduced in abstract on page 310. 

Dr. W. H. Hatfield welcomed the paper as the 
result, not merely of a few months’ investigation, but 
the outcome of the experience of many years. There 
were one or two points on which he was unable to 
agree with the authors ; one of these was their belief 
that it was possible to have an equalisation of 
temperature throughout a large ingot mass. His own 
view was that there was a steady falling curve of 
temperature from the interior to the outside of the 
ingot, and this fact would seem to preclude the 
possibility of simultaneous freezing of the steel over 
large areas. There were apparent discrepancies 
in the facts recorded, which made it difficult. to 
accept the authors’ theory as to the formation of 
ghosts without certain reservations. 

Dr. J. O. Arnold thought that the method adopted 
by the authors of using a compound of stearic acid 
and glycerine was not a good one with which to 
teach students the freezing phenomena of steel. The 
question of ghosts was a little obscure, but it was 
necessary to accept facts, and it had been demon- 
strated that ghosts were segregations high in carbon, 
sulphur, phosphorus, and, if present, nickel. He 
himself had brought some remarkable facts in this 
connection before the Institution of Mechanical 
Engineers. It was the case of a 60 ton ingot, on the face 
of which, the ghosts, though higher in carbon, sulphur, 
and phosphorus, had frozen first, whereas, according 
to all the old theories, they should be the last portion 
to remain liquid. It was necessary to find an 
explanation of these facts; he had explained them 
’n his way, and possibly they could be explained in 
another way. 

Mr. E. H. Saniter expressed his entire agreement 
with the authors, and said he regarded the paper as 
One of the best ever presented to the Institute. 

Dr. W. Rosenhain did not feel satisfied that the 
authors had quite sufficiently taken into account the 








* No. I. appeared September 29th. 





effect of the heat liberated by the freezing of the 
molten material. The consequence was that the 
mass of liquid inside was contained in a shell of 
constant temperature, and whatever might be 
happening outside could not affect the rate of loss of 
heat from the core. The paper as a whole was 
extremely interesting and capable of very wide 
application, both for demonstration and for actual 
practical study. 

Mr. J. N. Kilby presented a paper entitled “‘ Steel 
Ingot Defects: Principles affecting Acid and Basic 
Open-hearth Steel and Bessemer Steel.” 

Sir Robert Hadfield referred to the advantage of 
having the wide end up. All methods of producing 
sound steel had two ends in view, first to make 
steel of better quality, and secondly, to save raw 
material. The latter, at the present time, was of 
vital importance to the nation, for it was well known 
that the steel manufacturing capacity of Great Britain 
was not nearly large enough for our present require- 
ments. We have made the great mistake for years 
past of allowing the importation of German bounty- 
fed steel, but he hoped we had seen the last of that. 
He was a Free Trader, but free trade or not, he hoped 
we were going to put an end to that kind of thing, 
and any method of making sound steel and of saving 
wastage would tend in that direction. He had been 
experimenting at his own works, and they were 
making billets and blanks for producing high 
explosive shell and making a saving equivalent to 
the output of a 30-ton furnace each week. They 
were freely placing at the disposal of other steelmakers 
for the benefit of the country the process they em- 
ployed, but he would like anyone wishing to use 
their process to communicate with himself or, his 
firm and they would like to help them in every way. 
They had found that the method helped them 
considerably in producing the shell blanks. Many 
works cast the blanks singly, but that made the 
proportion of waste somewhat heavy. The best 
method of producing ingots for this work, was to 
have a parallel ingot of the double type and get two 
blanks, but it was not a simple matter to make a 
parallel ingot without wasting a large percentage of 
material. By the method employed—of which 
illustrations were exhibited at the meeting—it was 
possible to get from 100 Ib. fluid 80 lb. of useful 
material ready to go into the press, and that loss 
included all the wastage in manufacture from first 
to last. Another important point was that the 
billets did not require rolling or forging. The total 
waste on blanks produced in this manner was not 
more than 1.5 per cent., and as he had intimated, 
the saving effected was considerable. 

Mr. F. W. Harbord said it had been quite clearly 
demonstrated that the wide top ingot, which was 
first, he believed, introduced by Mr. Saniter, had come 
to stay. It gave a much better result, and on shell 
steel this practice had greatly increased the tonnage. 

Mr. Saniter pointed out that the illustrations in 
the paper were representative of the practice in ‘the 
works of Messrs. Steel, Peech and Tozer, and had 
been sent freely over the country to firms undertaking 
the manufacturing of shell steel. The object of the 
tun dishes was to cool the steel and to reduce the 
speed of teeming, which, although they might seem to 
be different things, were practically the same thing. 
In the process described the tun dishes had three or 
four nozzles. It was obvious that with but one 
nozzle in the ladle only a certain quantity would go 
through, but with four nozzles the teeming was 
reduced to one-fourth of the time and considerable 
cooling took place. It was possible to cast ingots 
18in. by 19in. or 16in. square without cracks, and 
they would roll perfectly well. 

Mr. Greville Jones referred to the practice at the 
Clarence Works, and said that when billets teemed as 
described were examined, the difference in comparison 
with the ordinary process was extraordinary. On the 
subject of the wide top ingot he would only say 
that they had used that method for many years at 
the Clarence Works, and there was no doubt it was 
a proper method of casting. 

Dr. W. H. Hatfield said that one effect of the tun 
dish which had not been mentioned was that it 
helped to keep dirt out of the steel, this being trapped 
owing to its low specific gravity. 

A paper was read in abstract by the Secretary, en- 
titled ‘‘ Notes on Pearlite,’’ the authors being Professor 
Henry M. Howe and the late Mr. Arthur G. Levy. 

Professor Howe, in a written communication, 
referred to the sudden death of his collaborator in 
July last. When that happened he found himself 
with but scant time for the microscopic study, 
interpretation, and exposition of the results of the heat 
treatments then made, and for arranging for the 
tensile testing. Indeed, the results of two of these 
treatments remain unexamined. The interpretations 
given in the paper were so fully consistent with their 
common point of view that he was, however, confident 
that Mr. Levy would have shared them. The most 
important disclosures were, he believed, the great 
instability of lamellar pearlite found after a brief 
heating to temperatures such as 800 deg. only 
moderately above Acl, and the great loss of tensile 
strength caused by its divorce even in an only 
moderately retarded air cooling, strangely enough 
without lowering of the proportional limit. This last 
result was so unexpected that it should be accepted 
with caution, though those who made the tensile 





tests had no knowledge of the treatment which: the 
various specimens had undergone. 

Dr. J. O. Arnold asked Professor Howe to reconsider 
the question of. refinements in nomenclature 
advocated in the paper, as he believed they were 
likely to cause confusion and lead to harm rather 
than good. 

Professor A. Thomas Turner expressed the opinion 
that detailed nomenclature -was desirable. An 
agreed system of classification of stages would 
enable workers who were unable to meet to under- 
stand and to follow the researches of each other. 

Sir Robert Hadfield asked for the addition to the 
table of tensile tests and microstructure of the 
Brinell hardness numbers and the scleroscope figures, 
as well as the shock tests. That would complete the 
records of valuable experimental work. He would 
be willing to carry cut the shock tests in his own 
works if Dr. Howe would send him test pieces from 
each of the tensile bars. 

The papers by Dr. Stead on the effect of blast 
furnace gases on wrought iron on nickel steel scale, 
and on the reduction of solid nickel and copper oxides 
by solid iron, were taken as read, and Dr. Arnold, in 
the absence of the author, exhibited some specimens 
showing the penetrative power of carbonic oxide. 
Other specimens on view illustrated the solubility of 
oxygen in iron. 

‘hese papers, which were briefly dealt with by 
Dr. Stead before the British Association, had already 
been dealt with in abstract in THE ENGINEER. 

Papers ‘‘ On the Manganese Ores of the Bukovina, 
Austria,” by Mr. Herbert K. Scott, and by Mr. G. F. 
Zunmer on *‘ Use of Meteoric Iron by Primitive Man,” 
were taken as read, and will be discussed by corre- 
spondence. 

The alteration of the by-laws of the Institute to 
exclude alien enemy members had been under 
discussion by the Council of the Institute and the 
Privy Council, and as a result, it had been decided 
to withdraw the draft by-law passed at the annual 
meeting, and bring up the following by-law for 
consideration at the next annual meeting in May, 
1917 :—‘‘ The Council shall have power to decree the 
suspension of any ordinary or honorary member, or 
to remove from the list of Members of the Institute 
the name of any ordinary or honorary member for 
wilful contravention of the by-laws or for any other 
reason which shall seem to them sufficient. Provided, 
however, that no member, whether ordinary or 
honorary, shall be suspended, nor his name be removed 
from the list of members, unless the Council so decide 
by a majority of at least two-thirds at a meeting at 
which there are not less than twelve members of 
Council present and voting.” 

The meeting terminated with the usual votes of 
thanks to authors of papers, to the President, and to 
the Institution of Civil Engineers for the use of their 
premises. 








Tue Moror Sui Perv.—The twentieth motor ship to be 
launched from Burmeister and Wain’s yards at Copenhagen 
started her maiden voyage to South Africa and Australia on 
August 24th. This vessel, the Peru, is a sister ship of the 
Columbia and the Chile, the last-named of which was illustrated 
and described in our issue of January 21st last. These vessels 
have a length between perpendiculars of 425ft,. a beam of 55it., 
a depth of 30ft. 6in., and a draught of 26ft. 5in. Their dead - 
weight capacity is 9500 tons. Their propelling machinery 
consists of two six-cylinder Diesel engines, driving twin screws. 
These engines are designed to develop a total of 3100 horse- 

wer at 125 revolutions, and to give the ships a speed of 11.15 
aaetes The great difference which may characterise the 

rformances of two sister ships, engines, or machines has often 

nm remarked upon, and is well illustrated in the case of the 
Peru and the Chile. On her trial trip the Chile’s engines, 
running at 136 revolutions, developed 3318 indicated horse- 
power, and gave the ship a speed of 11.39 knots. The Peru on 
her trial trip developed 3685 indicated horse-power at 139.3 
revolutions, and showed a speed of 12.74 knots. The consump- 
tion of fuel oil cn the Chile was 147.6 grammes per indicated 
horse-power hour, and on the Peru 144.8 grammes. It is to be 
noted that the trial trip of the Chile was run during very cold 
weather, and that, as her bronze propellers were not ready in 
time for the trip, cast iron screws were used in their place. 
Even so, the difference of 1} knots in the speed of the two vessels 
is remarkable. 


Perrot Controt CommMITTEeE.—It is officially notified by 
the Petrol Control Committee that new licences for the purchase 
of motor spirit for use in private motor cars and motor cycles 
will be issued in October to holders of licences which expire 
in that month. The licences for motor cars will cover the 
period November to April (inclusive), and those for motor cycles 
the period November to March (inclusive). An application for 
a new licence should be made on the form attached to the 
present licence, and should be sent to the Secretary, Petrol 
Control Committee, 19, Berkeley-street, London, W., when the 
licence is nearly exhausted, but not before October 9th. 
Owners of motor cars who fill up their application forms for 
not more than 16 gallons per month will receive a licence for 
the amount for which they apply. They should remit with 
their applications the duty payable at 6d. per gallon for a six 
months’ supply. (£2 8s. for 16 gallons and 6s. less for each 
two gallons under 16 gallons.) Owners of motor cars who hold 
a licence or licences for a total supply exceeding 16 gallons per 
month cannot for the present be granted any increase on their 
existing licences. They should apply for the monthly amount 
entered thereon, and should remit the duty moe at 6d. per 
gallon for a six months’ supply. Owners of motor cars who, 
on account of hospital work, munitions work, or other special 
services, have received more than one full-duty licence, should 
detach the application form from each of the present licences, 
and should send them, fastened together, in the same envelope, 
with a remittance for the duty payable at 6d. per gallon for a 
six months’ supply of the total monthly quantity entered on 
their present licences. Owners of motor cycles can obtain a 
licence for 2 or 4 gallons per month by remit 5s. or 10s. 
with their application in payment of the duty for 10 or 20 
gallons at oa. per gallon. Owners of motor cycles who, on 
account Of special services, hold licences for more than 4 gallons 
per month, should apply for the monthly amount entered on 
their present licences, and should remit the duty payable at 
6d. per gallon for a five months’ supply 
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MULTIPLE DRILLING MACHINE FOR MOTOR 
SLEEVE VALVES. 

Tue drilling machine illustrated above was specially 
designed for the Langelier Manufacturing Company, 
Providence, R.I., U.S.A., for drilling the twelve jin. holes 
in the outer sleeves of the Willys-Overland motors in 
one operation. The sleeves are arranged and held in their 
drilling position in the machines by means of an internal 
expanding arbor, which is mounted in a tail-stock that 
slides in ways in line with the axis of the machine. The 
expanding arbor is opened and closed automatically by 
compressed air, through the medium of a split sleeve that 
is attached directly to the piston of the compressed air 
cylinder shown. Inside of the sleeve is a fixed arbor 
with a tapered end that is attached to the cylinder head. 
A slight endwise movement of the sleeve upon the tapered 
portion of the fixed arbor causes the sleeve to expand and 
hold the work firmly, while excess movement is prevented 
by a stop collar on the sleeve and tapered arbor. The air 
to the cylinder is controlled by a small piston valve 
attached to the tail-stock, as shown in the right-hand view. 
This valve is operated by contact with a fixed stop attached 
to the tail-stock slide. The tail-stock in the illustration 
is shown in its outer position; the drilling position is 
obtained by the sleeves coming in contact with an 
adjustable stop placed inside the drill jig. The tail-steck 
is also automatically fixed when in its drilling position 
and is unlocked by the foot pedal shown. This lock is 
adjustable and can be set to suit the drilling positicn. 

The drilling heads are spaced radially 90 deg. apart 
upon a circular face plate which is mounted on a column 
attached to the bed. The drill spindles are driven by 
spiral gears and pulleys on the ends of the gear shafts, 
which are operated by an endless belt with tightening 
mechanism. The spiral thrust of both the drilling spindles 
and the driving shells is taken up by ball thrust bearings 
and the feed of the drills is effected by the hand wheel 
shown. This has a spur gear connection to a rim gear 
inside and concentrically with the face place. This gear 
carries a segment feed cam for each heed that has rolling 
contact with the feed yokes of each drilling head. These 
yokes have a clamp connection to the sleeves, on the outer 
end of each drilling spindle, this providing a ready means 
for adjusting the feed position of the spindle. 

The drilling jig has a compressed air arrangement to 
blow out the chips. The drill speed is 2500 revolutions 
per minute and the pulley speed 446 revolutions per 
minute. 








A SELF-PROPELLING TAMPING MACHINE. 


THE accompanying illustration shows a novel machine 
which has been developed in Milwaukee. Tamping at 
present is almost always done by human labour, and this 
machine has deen designed to overcome the obvious draw- 
backs to manual work of this kind. It moves entirely 
under its own power, and is operated entirely by one man. 
It is equipped with a 3 horse-power four-cycle water-cooled 
engine. 
travelling, though this may be varied somewhat by 
changing the engine governor. The feeding speed when 
tamping is approximately 6ft. per minute. 


The tamping ram and its carriage is supported by two 
6in. rollers, and moves across the machine on a steel | 


runway. The standing tamping head is 9in. by 12in., 


A speed of 14 miles per hour is provided for road |, 











and has @ maximum cross travel of 16in., thus enabling 
it actually to cover 27in. or so of trench, and since it is not 
necessary to tamp closer than 4jin. to the wall of the 
trench in most cases, the machine will handle a 36in. 
trench. 

The tamping ram is operated by means of a segmental 
pulley brought into frictional contact with a hardwood 
ram, by spring pressure on a large pulley on the opposite 
side of the ram. This segment is caused to revolve 
approximately forty-two times per minute, and, of course, 





are adjustable in their attachment to the left of the frame 
proper, in order to keep the car body level and the ram 
vertical when working on grades or close to kerbs. The 
axles on the tampers are stub axles, which may be removed 
at very little expense, should there be occasion for so doing. 
They are extended to permit widening and narrowing of 
the tread from a minimum of 4ft. 5in. to a maximum of 
6ft. 8in. The wheels on either side of the machine may 
be adjusted without regard to the other side, since it may 
be necessary to leave the wheels of one side close to the 
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SELF-PROPELLING TAMPING MACHINE 


causes a stroke of the ram at each revolution. 


This stroke | trench, on account of narrow berms. 


This be 


may 


has an average of 26in. travel, and as the ram and tamping | regulated to suit conditions, and the wheels may be placed 


head together weigh 150 lb. a thorough packing of the 
earth results. A good labourer, with a 15 lb. ram, will not 
average more than twenty strokes a minute, and with a 
heavier ram the number is even less, while the labourer 
will hardly ever lift the ram more than Qin. to 10in. The 
tractor is equipped with steel wheels; having 4in. grooved 
face tires, and 32in. and 36in. in diameter. Removable cleats 
for the traction wheels are provided, and the rear wheels 





at any point within the range of adjustment. 








CALIFORNIA, which is a purely agricultural state, is said 
to use more electric power per heal of population than 
any other American State. 
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STANDARD GOODS ENGINE 








GREAT EASTERN RAILWAY STANDARD 0-6-0 
GOODS ENGINES. 

HirHERTO the standard heavy goods and mineral six- 
coupled engines on the Great Eastern Railway have been 
provided with hand and steam brake power only. But 
five of them, built generally to the No. 1240 design, are 
being fitted with a combination ejector and automatic 
steam brake valve, operating the vacuum brake on the 
train and the steam brake on the engine and tender. 
In these engines the piston tail-rod is being dispensed 
with, thus admitting of a shortening of the frame at 
the leading end of the engine. This, with the exception of 
the presence of the vacuum pipe to the smoke-box— 
placed externally in consequence of available space 
inside the boiler barrel being already occupied by the 
superheater installation—constitutes the only material 
difference in outward appearance. A photograph of the 
first engine to be thus fitted is reproduced above. 








NEW SHIPS FOR THE AMERICAN NAVY. 


THE United States Navy Appropriation Bill, which was 
signed by President Wilson on August 29th, authorises 
the three-year building programme, which includes ten 
battleships, six battle-cruisers, ten scout cruisers, fifty 
destroyers, nine fleet submarines, fifty-eight coast sub- 
marines, three fuel ships, one transport, one hospital ship, 
two destroyer tenders, one submarine tender, two 
ammunition ships and two gunboats. The act provides 
that the following vessels of the total number authorised 
shall be laid down as soon as practicable : Four battleships, 
four scout cruisers, four battle-cruisers, twenty destroyers, 
thirty coast submarines, one fuel ship, one hospital ship, 
one ammunition ship, and one gunboat. According to 
the Army and Navy Journal, work has to be commenced 
on these ships within six months from the date of the 
approval of this Bill. The battleships will be known for 
the present as Battleships Nos. 45 to 48, inclusive. 
They will be slightly larger than their predecessors, the 
Tennessee and California. Their chief characteristics 
are: Displacement 32,600 tons, speed 21 knots, battery 
eight 16in. guns, eighteen 5in. guns, four 3in. anti-aircraft 








guns, complement 1022. They will have the same very } 


large cruising radius which characterises all recent United 
States battleships. Their armour protection and under- 
water protection against torpedo attack will be unusually 
complete, and will include features which the experience 
in the war has shown to be of the most vital importance. 
The scout cruisers, which for the present will be known as 
Nos 4 to 7, inclusive, will, it is said, be the largest and 
fastest vessels of this class ever laid down for any navy. 
The chief characteristics are: Displacement 7100 tons, 
speed 35 knots, length 550ft., beam 55ft., armament 


eight 6in. guns, four torpedo tubes, and two 3in. anti- | 


aircraft guns, complement 330. Their high-powered 
machinery installations will be protected by light, but 
efficient vertical and horizontal armour. A new feature 


of these vessels, never before incorporated in any ship of | 


a powerful military type, will be their complete equipment 
for carrying, launching and operating four of the largest 
size hydro-aeroplanes. 

The torpedo-boat destroyers, until assigned names, will 
be known as destroyers Nos. 75 to 94, inclusive. 


These | 


vessels will carry a very heavy battery, and will have | 


an unusually large cruising radius for vessels of their 


class. They represent a small increase in displacement | 
over the last class laid down, but will have an increased | 


speed of about five knots. Their chief characteristics 
will be: Displacement 1185 tons, speed 35 knots, 
battery four 4in. guns, four triple torpedo tubes, two anti- 
aircraft guns, complement 95. It should be noted that 
these vessels will attain their rated speed on their full 
designed displacement, and not on a very much lesser 
displacement, which can only be attained by stripping 
the vessels of many essentials, as is the case in a number 


of foreign boats of this class, for which very high speeds | 


are claimed. - 


Of the coast defence submarines twenty-seven will be | 


of the usual type which have been built in America 


for this purpose, but will include several new features | 


tending greatly to improve their military value. 


These | 


will be known for the present as Nos. 78 to 104, inclusive. 


The remaining three submarines, Nos. 105, 106 and 107, 


will be of a new type representing a marked increase in | 


size over the usual coast defence submarine, and a decrease 
in size from the very large fleet submarine. Each of these 
three vessels will represent different ideas in their detailed 
design, and it is hoped in their development to arrive at 
a size of vessel which will be sufficiently large to perform 
nearly all the duties required of a submarine, but at the 
same time will be sufficiently small to enable it to be 
built quickly in large numbers. 





It will 


for this purpose for the United States Navy. 
embody every feature of the most up-to-date hospital on 


shore. It will have accommodation for 500 patients. 
Its chief characteristics and dimensions are : Displacement 
9800 tons, length 460ft., breadth 60ft. 10}in., draught 
19ft. 6in., speed 16 knots. In accordance with the 
terms of the Geneva Convention, it will not carry an 
armament of any kind for offence or defence. 

The fuel ship, which will be known for the present as 
Fuel Ship No. 16, will be a large oil tanker, of ordinary 
commercial type, except that in many features its design 
will meet the requirements for a vessel which must 
accompany the battle fleet and be prepared to supply 
fuel oil to vessels of all sizes under adverse conditions of 
wind and sea. Its chief dimensions and characteristics 
are: Displacement 14,500 tons, length 455ft., beam 
56ft., draught 26ft. 4in. (about). 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


WAR INVENTIONS AND THEIR APPLICATION. 


Sir,—I am aware that technical descriptions of our new 
weapons of warfare in the trenches are very rightly prohibited 
in the Press for the time being. I cannot help feeling, however, 
that owing to this prohibition the public and some of the papers 
have acquired a very false perspective as to the relative merits 
of the implements which have enabled the Allies to make their 
big push on the Western Front. The smashing of a Zeppelin 
in this country attracts fifty times the attention of that accorded 
to our nameless aviators at the front, who, flying at low levels, 
are day by day observing the enemy’s lines without having the 
satisfaction even of dropping a bomb on those who are con- 
tinually trying to riddle them at short range. In a similar 
manner the “‘caterpillar tanks ’’ have been hailed with thousands 
of columns of applause by the newspapers, while our new guns, 
which have done the spade work in this push, are silenced, not 
by the enemy, but by the Censor. The more obviously sensa- 
tional instruments that are allowed to be dealt with in the 
Press have put entirely into the shade those many marvellous 
——- which have helped us to make headway in France. 

yond hearing continually that the war will be determined 
by the quantity of guns and the weight of metal hurled from 
them on to the enemy, and the constant call for more munitions, 
the public is in complete ignorance as to the quality of these 
weapons and the nature of the ammunition employed. We 
hear affectionately of ‘‘ Mothers,” ‘“‘ Grandmothers,’ ‘‘ Plum- 
puddings,” ‘“‘ Jack Johnsons,”’ ‘‘ Whizz-bangs,” “‘ Marmites,” 
and so on, but we are in the dark as to what they do and how 
they do it. Vaguely we hear of mysterious new types of guns, 
such as the “ Vickers’’ and the “ Stokes”’ and others. The 
veil of secrecy is sometimes lifted to some extent by the moving 
pictures and the illustrated papers. It is common knowledge 
that the ‘‘ Stokes” gun, for instance, has been supplied in 
great numbers, and has enabled us to destroy positions which 
could not be got at with ordinary artillery, and it is an open 
secret that it has saved an enormous number of lives by effective 
barrage when advances take place. The inner history of 
many of the inventions which have played important parts 
in this war will probably never be known, and the credit will 
never be properly apportioned, but the irony of it all is that 
many of the most successful of these inventions were turned 
down time after time by the experts, and an enormous amount 
of valuable time was wasted before they were adopted by the 
authorities, nor shall we know the interesting vicissitudes of 
these inventions before they were taken up by the Government. 
But could not a purely British paper like THE ENGINEER, 
without giving away even those stage secrets which are already 
well known to the Germans, help our inventors by telling us, 
if not precisely what these new inventions are doing, at all 
events what requires still to be done, so that the available engi- 
neering brains of the country could be exercised in the right 
directions ? 

September 29th. Asnurst E, MENZzIEs. 

{Our correspondent must remember that to say, “* What 
requires still to be done * would often give a very valuable clue 
to the enemy. The importance of surprise cannot be over- 
estimated, and if we can let the enemy suppose that we are 
not even thinking of new weapons—like the “‘ tanks ’’—they 
will, when they appear, come as a more bitter surprise.—Ep. 
Tue E.] 





ENGLISH MEASURES. 


Srr,—Square centimetres and their components are favoured 
by medical men to some extent. Similar measures are useful 
in the interchange of medical methods between countries. A 
better unit would be }in. or jin. with a distinctive name, as 
‘Are’? has been substituted for square decametre. The 
square inch and square foot are more suitable for the larger 
measures of the human body. The square inch and square foot 
are better adapted for the “ Industries ” than the metric square 
measures. And in this country an acre is a superior measure 
to the Are = approximately 120 square yards. 

In cubic measures the cubic centimetre is favoured to some 
extent by physicists. The connection between the cu. cm. 
and the gramme is good, but is largely overrated. Granting 
it is useful to scientists, it is of little value in practical industry. 
If the amount of water in a tank is to be found in either way, 


The hospital ship will be the first vessel built specially | the content has to be found, first, say, in cubic decimetres and 





in cubic feet. The amount of cubic decimetres gives us the 
weight in kilogrammes at once, whereas we have to multiply 
the cubic feet by 62.32 to get the number of pounds. This latter 
multiplication is largely overbalanced by the larger figures in 
the metric calculation, and the fact that our simpler and more 
divisible figures favour cancelling. The particular points about 
our weights is our | lb. in contrast with the kilo. = 2.2 lb., 
and the divisibility of our weights. 

In currency we have the divisible £1, Is., and ld. The 
intermediate coins form a useful group for ordinary use and 
for changing money, as may be experienced personally and at 
the railway booking-offices. The shilling is really the pivot 
of household purchases. Its divisibility and the fact that it 
and the 1 lb. weight are embedded in the subconsciousness 
of the housewives of the nation, who have to consider every 
penny they spend, make the 1 lb. and 1s. valuable assets to 
the nation. e knowledge and experience acquired thro 
more than one generation gives almost without thinking the 
knowledge of how far this and that quantity will go, and how 
to make ends meet on insufficient incomes. 

The unfitness of the decimal system for divisible currency 
may be seen from the fact that metric countries have to divide 
their francs and marks, or what corresponds to these. If a 
franc has ten sous, these are divided by 10. Of this ten only 
the factor 2 is used, so that dividing a france by 20 would give 
the same results as dividing by 100. The reason is the con- 
i y of the d ] system has to be kept up by avoiding 
fractions, and two columns come under the head of francs, 
instead of one with us and a 4d. here and there. . 

In Germany they use half litres and half kilos. and half marks. 
The Glasgow tramway cars issue }d. tickets, and the bulk of the 
passengers use these. At particular times, and sometimes for 
hours, cars are full or crowded. With the frequent stops the 
conductors are constantly taking up fares. One thing favours 
their arduous work. In giving change for Is., say, tendered 
for ‘‘ a half,” they usually give for change a 6d., a 3d., and 24d. 
in coppers. This simplifies the change, avoids mistakes, favours 
the passengers, and lessens the heavy weight of copper coins. 
This could not be done with frances and half frances. 

The Metries, having only a few ents, seek to carry 
their propaganda by other methods. ose who ignore it are 
conservative, ignorant, and unappreciative of “the greatest 
invention of human ingenuity since that of printing.” Those 
who oppose it show “invincible obstinacy.” To favour it 
and push it is “‘ a good sign of intellectual progress.” 

The implication is, why should anyone remain in the mass 
of “ invincible obstinacy,”’ when, by paying a small subscription 
or merely by ardent assent, he can pass into the shining ranks 
of “intellectual progress.” I submit that those who seek to 
foster vanity in a nation cannot be seeking the good of the 
nation. 

The author of “‘ The Coming of the Kilogramme,”’ as far as 
the writer has seen, did not use the word so favoured and 
abused of Metrics—scientific. But he did write :—*‘ There 
were thousands of people foolish enough to oppose the change ”’ 
—that of the Calendar. . . . “‘ No doubt there are also people 
who, when it is proposed to change our system of weights and 
measures, will cry out.”” One may smile at this sort of thing, 
though it seems to be widespread, but when we see how the 
poisonous methods of German authorities led the German 
people to hail with rejoicing the prospect of looting Paris and 
London, we should oppose similar methods here on behalf of 
this system. 

We are told Germany adopted the metric system. That puts 
itin a false light. Different Btates which now compose Germany 
had weights and measures differing from one another. Bismarck 
imposed the metric system on them. As Herbert Spencer 
said, Bismarck would not consult the small shopkeepers. 

When we consider our square measures, for instance, which 
apply to our own country only, and think how these measure- 
ments are embedded in the records of the nation, in legal docu- 
ments dealing with land, in builders’ and factors’ offices, and, 
above all, in the subconsciousness of the landed population 
from proprietors to ploughmen, is it not monstrous that a noisy 
fraction of people should be found trying to plunge the country 
into incalculable expense and turmoil ? Some of these have 
their own ends to serve, or why all this trickery ? Others are 
moved by the vanity of being among the scientifics. Others 
are genuine, but see things on a narrow horizon. And others, 
who are genuine, are able to bring to mind the words of Sir W. 
Hamilton, “‘ A too exclusive study of these—mathematical— 
sciences is absolutely to disqualify the mind for observation 
and common reasoning.” 

Edinburgh, October 3rd. 


ail 





James STORMONTH. 


ENGLISH LINEAL MEASURES. 


Sir,—The correspondence in your columns anent the adoption 
by this country of the metric system brings to my mind an 
incident showing how slow the process of adoption of a new 
system is when the conversion thereto is only half-hearted, and 
perhaps no wonder in this matter, for however “ scientific ”’ 
the metric system may be, its utility compared with the yard, 
foot, inch, &c., is very doubtful indeed. 

The incident I refer to is as follows :—In the year 1859 or 60 
—I would not be certain which—a meeting of the Institution 
of Mechanical Engineers was held in Manchester, and I was 
invited to attend it as a pupil of the member of the Institution, 
who stood out prominently on that occasion, as will be seen by 
what follows. I forget who was President on the occasion, 
but it was, if I-mistake not, either Sir Joseph Whitworth or 
Sir William Fairbairn, both of whom were present, and they 
were supported at the Council table by the leading members of 
the mechanical profession of that day. The subject under 
discussion was the ‘‘ Adoption of the Metric System.’’ The 
“‘ big-wigs ’’ round the Council table advocated it, one after 
the other, on the ground of its being so “ scientific,” and that 
this country ought not to be behind continental countries in 
adopting up-to-date scientific methods, &c. &c. Needless to 
say, the members in the body of the meeting were desirous of 
showing that they, too, individually and collectively, were 
alert and progressive, and were determined to let it be seen 
that they were not less up to date and scientific than the veterans 
round the Council table. Accordingly, when the subject was 
put to the vote, a forest of hands was held up in favour of 
the metric system. On the negative being put, one hand, and 
one only, was held up against its adoption! On the chairman 
asking, ‘‘ Name ?” the answer was ‘‘ Beyer ”’—of the firm of 
Beyer, Peacock and Co.—which was hailed with a chorus of 
laughter throughout the hall at the appearance of this solitary 
opponent of “scientific methods.” 
ut how comes it that the performance of all these leaders 
of men in the mechanical world has fallen so far short of their 
professions during the fifty-six years that have elapsed since 
then, as regards the adoption of the metric system? And is 
not the answer this ? at whatever defects our system of 
measures may have, these measures possess an undoubted 
practical fitness and utility over the metric system. 

The arguments advanced by your correspondent, Mr. Stor- 
month, in your issues of September 22nd and 29th, and more 
pointedly in the second paragraph of the last-named issue, are 
in effect those used by Mr. Beyer in support of his views. In 
Beyer’s opinion, the foot and inch—with its subdivisions of 
4, 4, 4, and ;4,—-were ideal measurements for the overwhelming 
number of structures in which metals are employed, nothing 
finer than one-sixteenth of an inch being requisite, in his opinion ; 
unless, it may be, for very special structures, such as clocks and 
watches, telescopic and other similar instruments, and possibly 
small-bore rifles—of which latter Sir Joseph Whitworth had 
made a special study, and founded thereon a notable fame— 
and that it was open to any of these industries to adopt finer 
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subdivisions of the foot—or the metric system itself if they 
preferred it—as those engaged in these industries might think 
fit, without forcing the metric system on those industries that 
would not be benefited, and, in Beyer’s opinion, would be 
worsened, by its adoption. And Beyer’s views on this matter 
were, and are, in my opinion, deserving of special regard when 
it is remembered that he was not a bigoted Englishman with 
preconceived notions in favour of this country’s weights and 
measures, but a highly educated, scientific man, born in a country 
that had adopted the metric system, and educated at one of 
its most famous polytechnic schools; a mathematician of no 
small ability, who could readily grasp the essentials of such 
questions. 

Other considerations may, or may not, render desirable the 
adoption by engineers in this country and the British Dominions 
of the metric system, but it certainly will not be because of the 
intrinsic merit of the metric system itself over our national 


lineal measures. 
Rost. H. Burnett, M. Inst. C.E. 
London, October 2nd. 


_Srr,—Will you allow me, as Lecturer to the Decimal Asso. 
ciation, to reply to Mr. Stormonth’s letter on the above subject. 
First, as to the kind of people who are asking for the metric 
system. If he will apply to the Decimal Association, Finsbury 
House, Finsbury-pavement, E.C., he will receive a list of its 
members, and, judging from his first ph, I imagine he 
will be surprised to find that the list contains the names of many 
of the foremost firms engaged in fact in this country. 
He will be able to have also a copy of the U.S.A. Senate Report 
on the “ Metric System in Export Trade,” which is nothing else 
than a demand from leading firms, principally engineers, for an 
inereased employment of the metric system, and the report is 
replete with pages from the catalogues showing machines and 
tools actually employed in the new measures. The world over, 
the reform is pressed by those who know. Does Mr. Stormonth 
vecend : Or, is he one of the good old sort who do not want to 

snow ? 

I pass by the next four paragraphs because they are not very 
much to the point, and, like all busy men, I have to get through 
too much work in a day for me to find time to bless platitudes. 
But when he says that the metric system is no system at all 
because “* you multiply by ten, you multiply by ten, you multiply 
by ten,” he allows his antipathy to run away with him. That 
is the great advantage of any decimal system, and yet Mr. 
Stormonth does not like it. He has been multiplying by ten 
ever since he has wotked in figures at all. Let me tell him what 
is the logical conclusion to his multiplying by ten argument. 
He wants to have sizteen units to make ten, fourteen tens to make 
a hundred, five and a-half hundreds to make a thousand, and 
perhaps seventeen hundred and sixty thousands to make a million, 
for these are a few of the many different factors in our “‘ Grand 
Old English System, consisting of parts related to each other 
and yet distinct.” You multiply by four, you multiply by 
twelve, you multiply by twenty, you multiply by twenty-one— 
next, please. 

“Coming down below one foot ’’ we have such expressions 
as half-inch, quarter-inch, three-sixteenths of an inch, perhaps 
thirty-seconds and even sixty-fourths. ‘‘The force of Nature 
would no farther go,” and so our “ engineers, joiners, masons 
and other artisans” found out the thousandth. Does Mr. 
Stormonth ever work in thousandths? Has he ever heard 
of the .303 rifle * Or does he send out to foreign countries a 
catalogue with goods measured in these fractions of an inch :—,3, 
3, iy 8, 4. 4, which is a regular sequence of sizes, and expect a 
foreigner to understand that it is so ? 

It is not possible for me to express an opinion as to whether 
the workman of to-day is or is not doing as much work as was 
done some thirty years ago, but there is ample evidence to show 
that the workmen of to-morrow will not be doing as much work 
as they were doing two or three years ago unless we adopt the 
metric system, so much is it in use in the world. If we send out 
catalogues with ifieations in pi t English lineal measures 
we must not wonder if our would-be customers place their 
orders with manufacturers and exporters who talk a language 
they can understand. 3 j 








J. Lincuam Lees. 

October 2nd. . 

P.S.—Mr. E. A. W. Phillips’ fantastic B.D.S. is suitably set 
out in his book which can be bought for five shillings by anyone 
who wants to know more about his Tripod, Belgic yard, and 
Indian gudge. J.-L. L. 





THE METRIC SYSTEM. 


Srr,—One is almost reminded of the religious intolerance of 
the sixteenth century by the metric controversy. Why on 
earth should not ace be allowed to use what measures they 
please ? If a manufacturer insists on sending catalogues in 
British measures to metric countries, and loses trade thereby 
—which is not proved—it is open for someone else more far- 
seeing to step in and seize his market. The pro-metrists seem 
to hold the opinion that all except a few British manufacturers 
who are “saved ” are utter fools, and do not know their own 
business better than paper scientists and professors. If you 
made the metric system the legal system of the country to- 
morrow you would not and could not prevent people using the 
foot and the inch and the yard. The only thing tkat could be 
altered by State interference would be the money, and that 
is of the very smallest, if of any, importance, as far as foreign 
trade isconcerned. Money has always to be converted according 
to the present rate of change. Moreover, as anyone who has 
lived much in France knows, arithmetic in decimal coinage is, 
as a matter of fact, not so simple, not so free from error, as our 
own apparently more complex coinage. If you buy half a dozen 
tickets at a French booking-office you will see the clerk work out 
the sum on a scrap of paper. The British booking clerk does 
it mentally and instantly. 

Another thing that strikes anyone marketing in metric 
countries is that whilst the law makes people use a decimal 
coinage, they sell by the dozen and its aliquot parts. Wholly 
illogical, if you like, but there you are. You can sell a quarter 
of a dozen pairs of socks, but you can’t sell a quarter of ten 
pairs of socks! To be rational, the dixaine should be used in 
place of the douzaine, but it is not, for the very obvious reason 
that the latter is much more convenient. If we buy a dozen 
articles at 3$d. each in England we know that the bill will be 
3s. 6d.; no mental effort is required. If you buy a dozen articles 
at 35 cents each in France, you have to multiply 35 by 12—no 
easy matter—to know how many francs must be paid. There 
is another thing that may be noticed in the markets, namely, 
the use of the sous rather than centimes. If you buy twelve 
articles at seven sous apiece, it is fairly easy to multiply by twelve 
and pay in sous. The fact is, the practical French people recog- 
nise that the centime is an uncomfortably small measure, and 
they avoid its use where they can. 

What is wanted is more tolerance. It must not be assumed 
that because the decimal system—-of which the metric is a 
convenient form—is unquestionably the best in the laboratory 
and sometimes in the study, it is therefore the best in the work- 
shop and market-place. 


October 4th. TOLERATOR. 





SPELTER MANUFACTURE. 


Sir,—Owing to the great shortage of spelter caused by the 
stoppage of the pre-war supplies, the important question of 
increasing the output to meet the requirements of this country, 
which undoubtedly will be greatly augmented after the war, 
is raised, and it is very essential to point out one or two very 
important matters in connection with this industry. 


If the 


demand for this metal is going to be as great after the war as 
it was before, and our markets are closed to the German smelters, 
the facilities for its production must be increased at least 150 to 
200 per cent. In the it, and also at the present time, there 
is a great loss of metal taking place in the extraction from the 
various ores of anything from 10 to 20 per cent. This kind of 
thing should not be allowed to be perpetuated without an 
effort being made to reduce this heavy loss, 

In a recent issue of one of our local papers there appeared a 
paragraph, which had been copied from The Times, quoting 
some figures relative to this important subject. The perusal 
of these figures will give some indications of the approximate 
amount of loss that is allowed to take place, at the same time 
mw cipim, Boy 20 there is a great need for some drastic improve- 
ments to be introduced in tion with both the construction 
and working of the furnaces that are in general use at the present 
time. . According to the above-mentioned quotation, it requires 
2.6 tons of zine concentrates to produce one ton of metal ; 
so we require, to produce 38,500 tons of metal, 100,100 tons of 
ore. (The amount of zinc in the concentrates ranges from 
44 to 50 per cent.). If we take 45 per cent. to represent the 
average contents, the total zinc in the above-mentioned quantity 
of ore will equal 45,045 tons, so that the actual tonnage of 
unrecovered zine is 6545 tons, as shown in the following :— 
Total zinc contents in 100,100 tons of ore, 45,045 tons ; quantity 
actually recovered for the market, 38,500 tons; quantity 
unrecovered, shown as working loss, 6545 tons. The quantity 
shown as loss, put into decimals, equals a loss of 14.5 per cent., 
which, if taken at the normal market value of £20 per ton, 
represents the value of £130,900 total. 

t may make it more significant if we reduce these figures 
down to the equivalent per furnace. The capacities of these 
both as to number and dimensions of the retorts, so we 
assume that the capacity to be one of, say, about 14 tons per 
week. It would require approximately 53 furnaces to produce 
the quantity quoted, viz., 38,500 tons annually ; the loss would 
represent per furnace as follows :—123.5 tons per annum = 
2.375 tons per week = 0.399 tons per day; value at £2470 
r annum, £47 10s. per week, £6 15s. per day. This loss can 
attributed to various causes, and may be divided into three 
sections as follows :—{1) That which pes cond tion and 
is burnt at the.mouth of the condenser. (2) That which is Jest 
behind in the residues of the charges; (3) that which is absorbed 
by the material of which the retorts and condensers are made. 
(1) This cause is generally looked upon as being unavoidable 
on the assumption that a portion of the zine vapour is forced 
or carried outward by the escaping gases, which are generated 
¥ the chemical reaction, which takes place in the reduction 
of the metal from its oxide. This may be the case up to a 
certain point, but there is another cause, which aggravates it 
to a much greater extent than the foregoing, the effect of which 
is to convert a portion of the vapour into powder, which is 
carried outward, and thereby pes cond tion to the 
liquid form, which is burnt in a greenish-blue flame and gives 
off copious white fumes of zinc oxide. This can be remedied 
to a great extent by introducing means whereby the conditions 
for the condensation of the vapour, and at the same time 
reducing the tendency of it being converted into powder are 
secured. (2) This forms the greater portion of the loss, and is 
partly attributable to the design and construction of the front 
of the furnace. This being comparatively very thin—being 
so for the convenience of the renewal of the faulty or broken 
retorts—and being exposed to the cool currents of air circulating 
upon it, causes the outer or front portion of the retort to be 
at a much lower temperature than the remainder in the centre ; 
thereby the greater portion of the zinc is retained in the residue 
laying in the front portion of the retort. The effect of the 
foregoing, as well as the method in which the heat is applied, 
makes it compulsory to raise the temperature of the furnace 
to a much higher point than would be necessary if the design of 
the furnace adopted in this district was improved upon. It 
would be a saving both in fuel and material, as well as an 
improved extraction. The absorption by the retorts, &c., is 
ractically unavoidable, but can be reduced to a great extent. 
n any case, this is not a serious source of loss. 

Before increasing the existing plant or the erection of new 
plants to meet the increased demands, it would be as well 
if trials were conducted and subsidised by the Government, to 
find out which would be the best type of furnace to adopt, so 
as to avoid perpetuating the great loss that is taking place under 
present conditions, as indicated by the figures quoted above. 
The type of furnace which is in most general use in this country 
is the reversible-regenerative gas fired. In this type or any 
other reversible kind there are conditions produced which are 
most detri tal for the ical extraction of the metal. 
The most serious of these conditions are the fluctuations that 
take place in the temperature upon each reversal of the gases 
from side to side, thereby causing a greater amount of metal 
to be lost than would be if the conditions were different. So it 
is a very important point to obtain the best type of furnace, 
in which the most favourable conditions can be produced to 
avoid, as much as possible, any of the metal being lost by dis- 
placement caused by the defect mentioned above. 

The furnace being the most vital part of a plant for the 
extraction of zinc from its ores, one cannot pay too much 
attention to this section. It can be readily seen by the above 
statement of the loss caused by the fluctuations of the tempera- 
ture, if we compare the average percentage loss for a period of 
26 weeks on two types of furnaces—reversible gas fired and direct 
fired: Reversible gas fired, 18.86 per cent. mean loss for 26 weeks, 
zine in residue 3.85 per cent.; direct fired, 15.81 per cent. 
mean loss for 26 weeks, zine in residue 4.60 per cent. These 
figures go a long —_ to show that the conditions obtained in 
the direct fired are far more satisfactory than those obtained 
in the reversible gas fired. 

Gas-fired furnaces can be constructed in which the same 
economical condition can be obtained by the direct fired without 
having the defects which are prevalent in the present system of 
reversible gas-fired furnaces, and at the same time have a lower 
coal consumption per ton of metal produced. 

The object of the writer is not to raise any controversial points, 
but to try to show and also to impress the necessity of preventing 
this great waste being carried on as in the past. 

Swansea, September 29th. 














H, Martin. 





SALARIES OF TRAINED ENGINEERS. 


Srr,—May I, in fairness to the profession, be permitted to 
make a few remarks concerning “‘ Only an Engineer’s” letter 
in your publication of last week ? 

It is to be hoped that there are very few such specimens of 
British engineers as your correspondent appears to be. If so, 
I am afraid that the outlook for engineering in this country is 
very black indeed. If he really possesses such ambition and 
capacity for work, and has put in the hours of study mentioned, 
it is high time he either asked determinately for a rise, or looked 
round for another job. Failing this, the best thing he can do 
is to give up engineering, leave it to s¢ more competent, 
and join the Army, where he will only have 7s. a week to grumble 
about. Even his nom-de-plume indicates slightly the amount 
of confidence he possesss, and gives one the impression that 
an engineer is of the “ least among men,”’ instead of one of the 
most important individuals of the day. 

As to the successful ideas which he has worked out, whatever 
that may mean, this is no more than every engineer worthy of 
the name is sing to-day, and probably are merely the adjusting 
and perfecting of the schemes already got out by the designing 
department of which he is evidently not a member. Whatever 
they are, this is certainly not the time and place to brag of 
them. If your correspondent will look up records of engineers 








from the days of James Watt, he will find that the great progress 





in engineering was made under difficulties far greater than any 
he is likely to experience. ; 

Where, however, apprentices will persist in stopping on with 
the old firm, on the expiration of their indentures, instead of 
going where their experience already gained will be of use, and 
at the same time getting fresh experience, they will have to 
put up with positions such as your correspondent now finds 
himself in—that is, with small wages and, by the tone of his 
letter, evidently no prospect of a rise, I think I am safe in 
saying that even the best technical education obtainable is 
of little value unless backed up by a few years of varied practical 
experience, but where these two are combined with a little self- 
confidence I am quite sure that such a man will never want for 
a@ remunerative job, and the real value of his services is not 
easily estimated. Also, such a whining letter is not likely to 
give enco ent to the numerous better-class apprentices 
who peruse these pages, and who are being told that the future 
lies in their hands, and are consequently endeavouring, within 
the limits of overtime and really small to befit themselves 
for the positions they hope one day to fill. 

October 2nd. Atso AN ENGINEER. 





AFTER THE WAR. 


Str,—What is going to happen to our engineering trade 
after the war? Naturally there are diverse views on this 
important question, but practically all agree that we shall be 
busy for three or four years. Our Government and others 
will sell off factories, like cast-off horses, for what they will 
fetch. We shall have to face the competition, not only of 
Germany, but of our Allies, India, Canada, Australia, and 
neutrals, fully supplied with skilled labour at far lower wages 
in many cases than we can hope for. 

We should make all arrangements at once for a heavy duty 
on coal and raw material exports, finished material and parts 
imported, together with collective trading for all foreign contracts 
and material of imports and exports after the war. This is 
where the sempeael Commercial Bank should come in. Of 
course, Germany started this some years ago. As example, a 
substantial contract for Russia four or five years ago may be 
mentioned. Our firms tendered against one another as usual, 
but Germany sent a c ission, ting the whole trade 
of that country, and offered the best financial terms, and secured 
the order, subsequently placing out contracts with firms best 
able to do the work quickly, and doubtless leaving a reasonable 
profit for the banks. Firms doing work under such conditions 
can, no doubt, draw subs on t, and con tly require 
less working capital. I have been told that Germany als» had 
commenced before the war to purchase all important imports 
on the same basis, saving in first cost, freights, and distribution. 
We must also work as a faggot and not as single sticks, and 
make our preparations at once, more especially in shipbuilding 
and engineering, for the reasons I have already given. 

I well remember, Sir, writing my first letter to you, which 
you were good enough to publish, forty-six years ago. I have 
in my possession an extract from your columns, showing the 
very low productive position of Germany, which you called 
attention to at that period. 

Scarborough, October 2nd. 











C, R. PARKEs. 


MUNITION WORK FOR AMATEURS. 


Smrm,—May I, as the founder of thie Amateur Ordnance 
Volunteer Association, which aims to find munition work 
for home workers who are debarred from any other form of 
national service, ask the favour of your kind interest in making- 
our wants known to any of your readers who can find us any 
repetition work, fine screw bolts and straining eyes, taper pins, 
or any small munition components. We are at present on 
shrapnel sockets for the Ministry, but these are a little too 
complicated to employ all our workers. We have been doing 
shell bases, which we can do well up to the 6in. size. Both 
Messrs. Armstrong and the Ministry speak well of our work, 
and it seems a pity for thousands of pounds’ worth of precision 
tools, and workers trained on model making to work within 
fine limits, to be standing idle at this crisis. We only want to 
be helpful, not competitive, and we make no personal profit. 
Should any of your readers see an opening for us, would they 
be kind enough to communicate with me ? 

W. M. Warktns-Prrcarorp. 

Lamport Rectory, Northampton, 

September 27th. 





WAR-TIME GENEROSITY. 


Srr,—We all know that many people are badly hit by the 
war, but one would hardly be so venturesome as to suggest 
that firms carrying out Government contracts are short of cash, 
hence their ‘‘ response ’’ to a recent — for donations sent 
out by the Professional Classes War Relief Council, which is 
doing such a large and unfortunately necessary work, is all 
the more significant. Twenty-seven thousand of such firms 
were appealed to at a cost of £216. The result of the appeal 
was the magnificent average contribution of 4s, 9d. each— 
i.e., the total receipt from this source was £546 ! 

For purposes of comparison it may be stated that the same 
appeal was sent to 14,000 Justices of the Peace, who contributed 
£1044, or an average of ls. 6d. each, while 10,000 directors of 
public companies contributed £995, an average of 2s., which, 
to say the least of it, makes the manufacturers’ 4s. 9d. look 
small, and leads me, as one of them, to sign myself 


‘ September 28th. SHYLOCK. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, OCTOBER 71x. 


Tue InstrruTIon or Municipal anp County ENGINEERS.— 
Meeting at Watford Council Offices. Discussion on paper by 
Mr. D. Waterhouse on “The New Water Supply and other 
Municipal Works at Watford ” (taken as read), At 11.30 a.m. 

British FouNDRYMEN’s AssoctaTION : LANCASHIRE BRANoH. 
—Opening meeting of the session in the School of Technology, 
Mw hect, “© Deobl. 





, F ” by Mr. H. Sherburn. A 
ral discussion upon the subject of ‘‘ Cupola Practice ” will 
ollow. At’4 p.m. 
WEDNESDAY, OCTOBER llr. 
THe ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Presidential Address 
by Mr. Frank Bailey. At 8 p.m. 


FRIDAY, OCTOBER 13ra. 





Socrety.— At the Holborn 


THe Exvecrro-HarmMonic 
Opening concert of the season. 


Restaurant (King’s Hall). 
At 8 p.m. 


WEDNESDAY, OCTOBER 18ra. 


Tae Norrincnam Soormry or Enarineers.— At the 
““Welbeck ” Hotel, Milton-street, Nottingham. Reading and 
discussion of short papers on engineering subjects. Memb 
may submit such papers, which should not take more than ten 
minutes to read. At 7.30 p.m. 














303 











Ocr. 6, 1916 THE ENGINEER 
RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 





Tue electrification of the suburban line of the Central 
Argentine Railway between Retiro and Tigre has been 
opened, 

An extension of time for the purchase of lands and for 
the construction of the Edgware and Hampstead Railway 
by the London Electric Railways Company has been 
granted. 

Tue Great Western Railway Company’s canal engineer, 
Mr. N. J. Saunders, retired on the 30th ultimo, and has 
been succeeded by Mr. A, G. Smith, the chief clerk to the 
company’s chief engineer. 

Ir was intended by the London and South-Western 
Company to have opened, on Sunday last, the new electrical 
services between Hampton Court Junction and Claygate, 
but the matter has been postponed. 


Tue Railway Executive Committee has issued a public 
notice, dated September 22nd, reminding travellers that 
permits are required before anyone may enter the area 
north of Inverness, the Isle of Sheppey and Newhaven. 
To this list must now be added the Harwich area. 


Tue Union Pacific Railroad is considering the question 
of building six basins along its track in the Blue Valley, 
for the purpose of protecting its line from floods which do 
much damage every spring. The basins would also save 
large areas of farm lands along the line from being flooded. 


THE administration of the German State Railways has 
given public notice that it will no longer be possible to 
supply sufficient steam-heat in passenger trains, especially 
if they are long and it is very cold. The public are 
therefore requested, as the weather gets colder, to supply 
themselves with warm clothing for travelling. 


WE regret to have to announce the sudden death of 
Sir T. R. Price, K.C.M.G., who was until lately one of the 
members of the Railway Commission of South Africa. 
Sir Thomas was a former servant of our Great Western 
Railway and went to South Africa in 1880. He rendered 
very great services at the time of the South African war. 


Tue Pullman Company has lately fitted up for the United 
States army ten cars to form an ambulance train. This 
has been dispatched. to the Mexican border, and whilst 
for the present it will only be used for the transport of 
sick soldiers, it could, if necessary, be used to meet the 
requirements of actual warfare. Existing stock was used 
and converted. 

THE new station at the south end of Kensal Green tunnel 
of the London and North-Western Railway was opened on 
Sunday last. It will for the present be served cnly by 
the Willesden-Elephant and Castle trains of the ‘‘ Bakerloo” 
railway, but eventually also by the electric trains of the 
London and North-Western, when the lines through 
Primrose Hill tunnel are opened. 

Tue War Pensions Statutory Committee reports thats 
at a meeting of the Special Disablements Sub-Committee» 
@ memorandum by the chairman of the Midland Railway 
was read. The company had promised to find positions 
for its former servants, both married and single, on their 
discharge from the Colours. As far as possible eligible 
men will be given their former positions or something 
similar, and be paid their old rate. Suitable work will be 
found for those who, through injury or disablement, cannot 
perform their old duties. It is believed that the other 
great railway companies are dealing similarly with their 
former servants. 


Speakine at the recent half-yearly meeting of the 
Ottoman Railway Company, the chairman, Lord 
Rathmore, said that he was unable to give gny authentic 
news as to the position of the lines and rolling-stock. 
If any alarming damage had been done to the company’s 
property, some rumour of it would have reached this 
country. The company had been a pioneer of railway 
enterprise in the Turkish dominions, and through many 
vicissitudes and years of difficulty it had created, with 
British capital, a first-class system of railways through 
wide districts of Asia Minor. Just as everything pointed 
to a future of substantial and steadily growing prosperity, 
war was forced upon the Turks, contrary to the wishes of 
the vast majority, by a small clique of reckless Ministers. 


Tue third general report—Cd. 8345—of the Coal Mining 
Organisation Committee, over which Sir Richard Redmayne 
presides, and which has mainly to do with the getting 
and transport of coal, has just been issued. Therein the 
subject of pooling of wagons is referred to, and it is said 
that since the committee reported last the question of 
devising a scheme of general pooling, district by district, 
of coal wagons has proceeded a little further. Nothing 
has been done towards putting into effect a scheme of 
pooling privately owned wagons. The proposal that a 
scheme should be worked out met with great opposition 
from the owners of wagons, some of whom, however, 
subsequently said that if, in the national interests, it was 
necessary, they would be prepared to give Sir Richard 
Redmayne and Mr. Marwood, of the Bcard of Trade, all 
the assistance they could) The Board of Trade, however, 
concluded that it was not advisable to proceed further in 
this direction. 

Tue lines owned by the late East Indian Guaranteed 
Railway Company were purchased by the State in 1879. 
By a contract dated November 14th, 1899, the Govern- 
ment and the company mutually agreed that they would 
not determine the agreement made in December, 1879, as 
to the maintenance, management, and working of the 
undertaking before December 31st, 1919, and then only 
after two years’ previous notice. Thus, by December, 
1917, the Government, if it intends to take over the East 
Indian Railway, must give two years’ notice of such 
intention. The Indian Railway Board has been making 
a departmental investigation as to the merits and demerits 
of State and company-owned railways, and is now following 
up these inquiries by the issue of a circular letter to 
chambers of commerce, trade associations, tea associations, 
and other representative bodies in India, asking for an 
opinion as to whether the public is the better served by State 
or company-managed lines inthe matter of (a) promptitude 
of dispatch and delivery, (b) rates, (c) dealing with com- 
plaints, (d) the care and handling of goods, (e) passenger 
traffic, 











A SAMPLE of shale from Natal has recently been shipped 
to England for testing. Experts seem to be of opinion 
that this shale will yield on an average over 20 gallons of 
oil per ton. In the Wakkerstroom district the shales are 
said to be of good working thickness. 


An alloy of 2 per cent. palladium with silver is said to 
form & good substitute for platinum in contact and spark 
devices, The alloy which gives the greatest resistance 
to spark erosion is 60 per cent. palladium and 40 per cent. 
silver, Palladium raises the melting point and lowers the 
thermal conductivity. 


In July last the South African mines employed a total of 
297,862 persons, of whom 267,740 were coloured, and 
30,122 white men. The value of the output for the month 
was £4,253,534, the bulk being gold from Witwatersrand, 
the value of which was over £3,000,000. The total value 
of the seven months’ output is £28,252,000. 


THE value of the machine tool and repair equipment 
on the United States repair ship Prometheus, is said to be 
nearly £16,000. There are over fifty machine tools, in- 
cluding lathes up to 72in. swing, vertical boring mill with 
table 6ft. diameter, a radial drill of 48in. capacity, and 
other tools, all of which are driven individually by electric 
motors, 


THERE is a large and unsatisfiable demand for antimony, 
which is being obtained from mines in the Murchison 
Range in South Africa. This appears to be-not the only 
place in the South African Union whence antimony can be 
got. It is reported that a body cf this metal has been 
opened up near Steynsdorp, and that a plant is being laid 
down to deal with it. 


AccorDING to a report issued by the Canadian Depart- 
ment of Mines, the total output of by-products from the 
coke ovens in 1915, which included 10,448 tons of ammo- 
nium sulphate, 7,365,931 gallons of tar, and 4089 million 
cubic feet of gas, was in excess of the production in 1914. 
There was also for the first time a production of benzole 
and associated compounds. The production of trinitro- 
toluene near the close of the year was reported as 100,000 Ib. 
per week. 


TE number of miners who up to the end of March last 
had joined the colours was 282,000, or 25 per cent. of the 
labour employed at collieries at the outbreak of war. 
The replacements up to the same date have been 116,900, 
leaving a net reduction of 165,300, or 14.8 per cent. of the 
labour employed at the outbreak of war. The output of 
coal in July last was 21,564,000 tons, compared with 
23,411,000 tons in July, 1914. Although this represents a 
considerable reduction in the output, it is satisfactory to 
learn that the output in July was over 4,000,000 tons in 
excess of that for the corresponding month last year. 


British CoLuMBIA is this year producing copper at the 
rate of nearly £5,000,000, according to the Canadian 
Engineer, per annum. The total copper production of 
the province is at the rate of 90,000,000 pounds a year, and 
when the new mines now being developed are in a producing 
condition, as they will be in from six months to a year. 
the annual output. will reach 110,000,000 pounds. This 
great total will be further increased by close to 20,000,000 
pounds when the new mill at Britannia is completed. At 
average copper prices, the yield of 130,000,000 pounds will 
be worth about £6,000,000, nearly double the production 
of 1915. 

TxeE American Society of Civil Engineers has decided 
to move its headquarters into the Engineering Societies 
Building, New York, which will make a total of 20 
engineering organisations with headquarters now placed 
in this building. The total membership represented 
amounts to cver 50,000. Our readers may remember that 
a scheme was recently promulgated in Manchester for the 
housing of the leading local technical societies under one 
roof, but owing to the war the consideration of the 
matter has had to be poned indefinitely. There can 
be no doubt that the idea of a closer affiliation of the many 
engineering and kindred societies by meeting in one 
building is good. 

A NEw 186ft. single-leaf bascule bridge over the Chicago 
River, Chicago, and owned by the Chicago and North- 
Western Railway, was opened recently. It is of the 
Strauss bascule type, the trunnion end being square with 
the trusses, while the other end is on the skew, so that the 
trusses measure 186ft. and 174ft. long respectively. The 
clear width of the channel is 145ft. on the square, and the 
headway above the water is 18ft. 3in. The total weight 
of steel is 1250 American tons, and the operating and 
locking machinery 46 tons. The concrete counterwe‘ghts 
are a new design, placed only at the sides, so that they 
could be erected without blocking the traffic. They con- 
tain 522 cubic yards of concrete—4536 Ib. per yard—and 
12,300 lb. of reinforcing bars. Holes are left in the 
concrete for adding pig iron or bars to adjust the weight. 
The bridge is operated by two 150 horse-power electric 
motors, which can open or close it in one minute. An 
auxiliary 50 horse-power petrol engine is provided in 
ease of failure of current or accident to the electrical 
machinery. 

THe United States Bureau of Mines, which has been 
conducting experiments on the measurement of natural 
gases at high pressures, has found there is, in many 
instances where Boyle’s law is used, error as great as 10 per 
cent. or more. The volume of a gas, according to Boyle’s 
law, varies inversely as the pressure that is applied to it. 
This is found to be true only for pressures close to atmo- 
spheric. Billions of cubic feet of natural gas are. yearly 
measured at pressures greater than atmospheric. The 
Bureau of Mines says, regarding these figures, in its 
report :—‘‘ Pressures of 300 lb. per square inch or greater 
are common. At 100 lb. per square inch an error of 
3 per cent. has been made, at 200 Ib. per square inch an 


error of 6 per cent., at 375 lb. an error of 11 per cent.,. 


and at 520 Ib. an error of 15 per cent. has been made in 
many cases. Natural gas at these pressures is more 
compressible than a perfect gas. A concrete example 
will make the matter clear. Tf 50,000,000 cubic feet of 
natural gas is measured per day at a pressure of 200 lb. 
per square inch, and no correction is applied for the 
deviation from Boyle’s law, then an error of about 
3,000,000 cubic feet is made,” 





THE Official Gazette of the Province of the Cape of Good 
Hope of July 28th last publishes a notice of the intention 
of the Council of the Municipality of Molteno to borrow 
the sum of £20,550 for the purpose of carrying into 
execution a water supply scheme. 


On the subject of shells the Scientific American, in a 
leading article entitled ‘“‘ The Warrior at the Lathe,” says 
the American manufacturers have learned from the sad 
experience of many rejections that it requires much time 
-— hag of mechanical skill to produce the time fuse of 
a shell. 


Ir has recently been announced that the U.S. Navy 
Department intends to re-engine several naval vessels now 
in service, which, when they were constructed, were 
equipped with direct-connected turbines. The first two to 
be so reconstructed will be the destroyers Henley and 
Mayrant. These are to be equipped with geared turbine 
units, 

ALTHOUGH the Smithfield Show is to be held in London 
as usual this year, there will be an absence of implements. 
We learn that at a recent meeting of the Agricultural 
Engineers’ Association, which includes American and 
Canadian importers, it was decided not to exhibit owing 
to the restrictions placed upon exhibitors by the Ministry 
of Munitions. , 

THE one great. trouble of the Indian tea-planter at the 
present time is scarcity of labour, and our contemporary, 
Indian Engineering, suggests that enterprising electrical 
supply companies might turn their attention to this indus- 
try as a possible source of revenue. In Darjeeling, where 
a good electric installation is already established, the 
proposition is deemed well worth considering. 


STAINLESS cutlery seems to have come to stay. The 
claim of the makers that the steel was proof against the 
corrosive influences of air, water, and acids contained in 
foodstuffs, has been amply proved by two years’ use. 
The only drawback to this kind of cutlery is the tendency 
to wear blunt, whereas ordinary knives are kept sharp by 
the repeated application to the cleaning board. 


In one of the stock-raising farms in Oregon, electricity 
is being used in a novel way for the fattening of sheep. 
The pens are wired and electric light is turned on during 
the winter months from 4 p.m. to 9 p.m. Under this 
artificial illumination the sheep continue to feed until the 
lights are extinguished. At 4 a.m. the lights are again 
turned on and allowed to burn till daylight, thereby 
lengthening the feeding time by some nine hours per day. 

Tue Russian Minister of Trade and Industry has sub- 
mitted a project of regulations to the Council of Ministers 
on the construction and maintenance of electric transmis- 
sion plant. The object of the project is to provide encour- 
agement for the formation of Russian electro-technical 
enterprises. The Minister of the Interior has also sub- 
mitted a project to the Council of Ministers embracing 
rules for the organisation of the control of electro-technical 
equipment in the Empire. 

SomE years ago, when the question was discussed of 
providing better facilities for landing and shipping goods 
for the northern part of the Federated Malay States, the 
beautiful harbour of Lamut, in the Dindings, was advo- 
cated as the best site. There are, however, difficulties in 
the way of making a port there, and chief among these 
difficulties is the fact that it would not be a very safe 
harbour. Its approaches are not easy, and the cost of 
constructing a safe harbour, with its connecting line of 
railway, would be altogether excessive. Moreover, the 
linking up of the Federated Malay States railway system 
with that of Siam on the Perlis frontier, which it is hoped 
will be effected in 1917, has indicated Prai as the natural 
site for a port for the services of Northern British Malaya, 
and, indeed, for all the peninsula served by the railway 
to the North. 

A BUILDING paper in a recent issue says that an impres- 
sion prevails among some engineers and @ good many 
ignorant people that beauty of design and utility cannot 
go together. This, says our contemporary, is simply 
prejudice, the result of ignorance and defective mental 
training. To ‘“‘some’’ engirieers the remark does un- 
doubtedly apply, but the majority of men of this profes- 
sion have probably as keen an eye to beauty of design as 
architects, for instance. What may be considered beauti- 
ful in architecture, however, could not be so regarded in, 
say, machine design, and no builder of such things as 
machine tools, locomotives, or gas engines would now 
think of introducing architectural features which were at 
one time fairly common in engineering work. Utility is the 
first consideration of the engineer, and in pursuing this 
aim he should have due regard to simplicity and straight- 
forwardness. 

In reply to a letter addressed to the Board of Trade by 
the Society of Parliamentary Agents suggesting a modifi- 
eation of the notice issued by the Board last year to the 
effect that application for Provisional Orders would not be 
entertained except in cases when extreme urgency existed, 
the Board states that it realises that the position has altered 
since the issue of the notice in question, particularly in the 
direction indicated in the circular letter issued by the 
Local Government Board on the 28th August last, and in 
these circumstances the Board of Trade will be prepared 
to entertain applications for Provisional Orders in the 
ensuing session, when it can be shown that the establish 
ment of works under the schemes proposed will be pro- 
veeded with as soon as practicable after the termination 
of the war. In determining whether an application shall 
be allowed to proceed, the Board will have particular 
regard to the considerations as to how far the exercise of 
the powers will provide an outlet for labour or for the 








utilisation of plant and machinery which have been pro- 
vided for the purposes of the war. The Board will be 
prepared to consider proposals before any expenditure is 
incurred in respect of the publication of notices, &c., and 
to intimate whether, in its view, a primd facie case has 
been made out for the promoticn of the application, subject 
to consideration of objections. The Board is, however, 
of opinion that-it-is undesirable that proposals shall be 
put forward which are likely to provoke serious opposition, 
or to prove unduly costly to promote. 
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The Airship and the Aeroplane. 


In nine months Germany is known definitely to 
have lost ten airships of the rigid types. Of these 
vessels, all save two were destroyed by direct attack. 
A French gunner brought down one near Brabant- 
le-Roi on February 21st, another fell a victim to the 
English defences, on April Ist, and dropped into the 
estuary of the Thames; British warships destroyed 
a third at Schleswig on May 4th, and a fourth at 
Salonika on the following day. The remaining four 
met their fate in raids or attempted raids on London ; 
one, the victim of an aeroplane, fell in flames at 
Cuffley on September 3rd; on September 24th two 
more were brought down in Essex, one by an outbreak 
of fire in mid-air caused by an aeroplane, and the 
other by loss of gas due to gun-fire; the last, success- 
fully attacked from above by air-craft and from below 
by guns, fell in flames away to the north of London. 
The two other vessels lost during the year were 
wrecked, one in the North Sea and one near Stavanger. 
To what extent enemy attacks contributed to their 
destruction we do not know with certainty, but the 
suspicion, in the North Sea case at least, that gun-fire 
was the primary cause of the forced descent is based 
on good grounds. 

We do not ask for any better support of the views 
we have unwaveringly held and expressed in these 
columns on the value of rigid airships. We have 
consistently held that the Zeppelin was a very bad 
and very vulnerable fighting machine. For a time 
it met with a small measure of success, in so far as 
it was able to attack with comparatively little danger 
to itself ; but even then it was able to achieve nothing 
of military value. That it impressed the people of 
this country cannot be denied. The apparent 
inability to take any effective precautions against 
an enemy that struck from the dark spaces of the 
sky filled a certain class with a conviction of helpless- 
ness. The cry was raised in many places that 
Zeppelins could only be met by Zeppelins, and the 
Government was urged by excited letter writers to 
lay down at once a fleet of dreadnoughts of the air. 
But the experts were wiser than their amateur 
advisers. Step by step they developed a better 
system of defence. Searchlights were increased in 
number and intensity, many more guns of greater 
calibre were mounted, and above all the production 
of night-flying aeroplanes and aeronauts was taken 
seriously in hand. At the same time, the invention 
of new instruments of attack—we must not be more 
precise—received close attention. The means of 
destroying airships present problems totally unlike 
any other for two reasons. In the first place the 
vessel itself is a huge magazine of combustible, and in 
the second, projectiles fired against it might in their 
fall cause considerable damage to life and property. 
The problem for the inventor was to take advantage 
of the former and avoid the latter. For some time 
attention was given only to what may be described 
as percussion projectiles, that is to say,- shell that 
would destroy the fuselage or rend the fabric of the 
airship. These means were fairly successful, as the 
sinking of several vessels testifies, but better could 
be done. Ships struck and damaged even by a bomb 
from above might, and did, escape. If, on the other 
hand, even the smallest fire could be lighted the 
vessel was doomed. How to start such a fire was 
the question to be answered. It has exercised many 
minds for many months, but the achievements of 
the last few weeks prove that it has at length been 
solved, for no less than three airships have fallen 
flaming torches to the ground. The secret of how it 
is done is well kept, and it would be improper even 
to guess at the means employed. One thing, however, 
is clear even to the casual observer. It is the 
aeroplane that is supplied with this new deadly 
weapon, this new menace, which must increase the 
terrors of the Zeppelin crew a hundredfold, and at 





length put airships as engines of war in their proper 
place. From the beginning we have always held 
that the aeroplane could defeat the ship, and asserted 
that it was far, far better to spend money on the 
development of the plane than to spend it upon 
costly rigid balloons. We see our views at last firmly 
established. Aeroplanes have been built that can 
outclimb the Zeppelin, and they have been provided 
with a sting of a new kind that is fatal to the great 
gas-bags. The latest Zeppelins cost probably £120,000 
each to build; for less than one-sixtieth of that sum 
an aeroplane can be-constructed and fitted with 
its engine of destruction. With its one operator it 
can, we know now, utterly destroy its huge enemy 
Surely the victory of the heavier-than-air machine 
is complete, and we hope to hear no more ill-balanced 
appeals for the construction of a fleet of huge fighting 
airships. Airships have their proper functions, 
which are not fighting, but spying, ahd it has yet to 
be proved that the rigid type is better than the 
collapsible, and very much cheaper kinds of which 
we have now a great number. 

The burning of the Zeppelins has opened a new 
phase in aerial warfare. It is not probable that guns 
will be given up, but it is highly probable that the 
number of night-flying aeroplanes will be greatly 
increased, and that every big industrial centre in 
France and England will be defended by these fearful 
little craft. When such protection is adequate, the 
visitation of this country by German airships will 
cease, for not even the German people, who are 
wholly deceived about the effects secured, can for 
long be kept in darkness as to the loss of their air- 
sailors and the diminution of their air-fleet. Empty 
hangars and empty beds soon tell their tale. The 
aeroplane is the torpedo boat of the air, and it has 
this enormous advantage over its sister of the sea, 
that its quarry is a hundred times more vulnerable 
and that adequate resistance can only be provided 
at the cost of an already all too small surplus of 
buoyancy. In these three successes it has come by 
its own and has firmly established itself as the best 
reply to the Zeppelin. That it is also better than the 
airship for the attack of fortresses and factories is 
daily becoming more and more evident, and as the 
war proceeds and improvements continue, will be 
still further shown. Let us then devote all our time 
and money to a type which promises so much and 
avoid unnecessary expense on a type which offers 
so little. 


The Future Shipbuilding Demand. 


THE world’s demand for new merchant steamers, 
after the war, will assume very large proportions for 
a period which will probably extend over several 
years. Apart from the requirements in the matter 


of naval shipbuilding, which will also prove to be 


considerable in the case of many nations, unless an 
international agreement for the limitation of arma- 
ments can be reached, it will be necessary, in the 
first place, for substitutes to be provided for the large 
number of merchant ships which have either been 
torpedoed or mined by enemies, or which have 
been otherwise lost during the course of the war, and 
secondly, a very large additional tonnage will be 
needed for the transport of the enormous quantities 
of goods of all kinds, in order to meet the call for 
delivery on the part of nations whose requisitions in 
the past two years have been of an extremely restricted 
character, and must continue so to be during the 
continuance of hostilities. In taking up this stand- 
point, we do not leave out of consideration the 
circumstances that the Allied Governments already 
have an enormous number of vessels under their 
control at the present time, and will maintain this 
control for existing objects until the conclusion of 
peace. But even when that fortunate period should 
arrive, it will be impossible for a long time to release, 
for private purposes, many of the requisitioned vessels, 
as they will still be utilised for Government transport 
work in the sense of (1) the repatriation of British 
soldiers and the return of artillery and general field 
equipment and accessories ; (2) the conveyance of 
millions of tons of materials and goods of all kinds 
for the restoration, reconstruction, and re-equipment 
of districts which have been devastated by the enemy ; 
and (3) the maintenance of the population and the 
replenishment of supplies and stocks which have 
become exhausted through’ the war. Under the 
circumstances which will then prevail, it is difficult 
to understand how it would be possible for many, 
if any, transport ships now engaged in the services 
of the Allied Governments to be diverted until the 
lapse of.a considerable time, although the purposes 
to be served would be entirely different. If these 
assumptions should prove to be accurate—as seems 
highly probable—practically all the remaining ocean 
transport services would be dependent upon “the, i 
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some cases, impoverished fleets of vessels which are 
now available, supplemented by the new construction 
completed between the present time and the end of 
the war, notwithstanding the comparative scarcity 
and dearness of labour, and the costliness of new 
materials, as compared with normal periods of peace. 
The future situation has also to be considered, 
in the light of the shipbuilding resources of the 
actual work of construction proceeding in various 
countries. In the United States, as was mentioned 
in these columns a few months.ago, a large expansion 
has taken place in the number and tonnage of new 
vessels, which are either being built or which have 
been recently completed. The Dutch shipyards 
and those in Scandinavia are reported to be busy ; 
new shipyards and new slips are being established 
in Spain ; and an extension of activity is projected, 
or is being carried into effect, by one of the principal 
companies in Italy. The work of construction at 
Austrian yards is being continued, whilst exceptional 
activity is reported in the case of the German ship- 
yards, including extension of yards and the laying 
down of new ships at several yards, both in the North 
Sea and the Baltic. The Germans boast that the 
tonnage of merchant vessels which they have lost 
in the course of the war has been almost completely 
replaced by new ships, which were ordered prior to the 
outbreak of the war, and that they will be fully 
equipped for the trade contest on the resumption of 
transmarine trading. Due allowance must naturally 
be made for the probably exaggerated claims which 
the Germans put forward with the object of making 
the world believe that they are well founded, and any 
enumeration of the large and other ships which are 
reported to be in course of construction would be 
therefore out of place at the present time. But 
even if the claims were based upon a solid foundation, 
it is impossible for us to overlook the fact that the 
Allies have resolved to exact reparation for the 
destruction wrought by enemy countries, and what 
could not be obtained in the form of a war monetary 
indemnity might possibly be secured in another 
direction. In this connection mention may be made 
of the movement which is gaining increased force in 
this country, in favour of the Germans being compelled 
to provide substitutes for the Allied merchant vessels 
which have been wilfully destroyed. The 500,000 
tons of German shipping which are interned in 
American ports would not go far in the way of 
replacing the ships, but the deficiency in this respect 
would be partly compensated by the addition of the 
many vessels which the Germans assert they have 
finished or are completing at this moment. At any 
rate, this question cannot fail to engage the attention 
of the Allied Governments in the formulation of the 
conditions for the treaty of peace. It may therefore 
happen that the Teutons may have been unconsciously 
occupied with the construction of ships by way of 
partial reparation for their outrages on humanity. 
The increase in the shipbuilding capacity of certain 
other nations, apart from that of enemy countries, will 
not go very far in assisting the world to cope with the 
great demand for new ships which will arise after the 
war, and it will therefore depend in the future, as in 
the past, very largely upon British firms to meet 
the requirements. Our shipbuilding facilities and 
resources are unrivalled throughout the world, and 
we have no reason to fear the competition of any 
foreign firms whose shipbuilding expansion has taken 
place under the artificial conditions and prices which 
prevail in consequence of the war, provided that the 
development that is requisite in ‘the iron and steel 
industry actually takes place. When the war is over, 
the demand for iron and steel for all purposes will be 
stupendous, and unless steps are taken with a view 
to increasing the production, it will be impossible 
for consumers, including shipbuilders, to receive 
from domestic makers all the material they will 
require, whilst the output of our Allies will be needed 
entirely for home consumption for a considerable 
period. We possess ample coal supplies, and the 
10,000,000 tons of coal which we formerly furnished 
to Germany every year will be required by France, 
as at present,—for the coal problem will be a very 
serious matter for our chief Ally in the future, 
according to the current opinion of French iron and 
steel producers. In the case of iron ore, if it is 
impossible to develop our inland resources, we must 
import a larger quantity from Sweden, Spain, and 
Merocco, whilst the new French iron ore fields which 
are now being investigated may possibly help us 
in addition to larger deliveries from the great iron 
ore region of the east of France. It is, however, 
essential for us to develop our productive capacity 
of iron and steel as far as may be reasonably possible, 
if we are to be rendered thoroughly capable of dealing 
with the expected expansion in the consumption of 
iron and steel in general, and in particular for ship 
work. If, on the other hand, no progress takes place 





in the iron and steel industry, the inevitable result 
will be a renewed invasion of foreign iron and steel, 
and a resumption of complaints regarding the un- 
fortunate effects of foreign rivalry in the home 
market. Yet, if domestic consumers were unable to 
obtain all they required from inland firms, they could 
not be blamed if they were again to have recourse 
to foreign material. 








LITERATURE. 





Welfare Work: Employers’ Experiments for Improv- 
ing Working Conditions in Factories. By E. 
DorotHEA Provup, B.A. (Adel.). London: G. 
Bell and Sons, Limited. 7s. 6d. net. 


Ir this volume had appeared two years ago the 
first effect upon the reader would have been to raise 
the question, What is welfare work ? It was not that 
improvements in the social management of factories 
were unknown, but that they had no definite name, 
and no such person as the Welfare Secretary existed. 
Even now when the title is familiar to everyone, 
very few indeed know what it implies, and Miss 
Proud’s careful work will be appreciated by all 
who take an interest in the management of factories. 
Miss Proud is, of course, an enthusiast, and if we 
have any fault at all to find with her views, it is 
that she appears to be disposed to push the system 
too far. Every now and then in reading her pages 
we find ourselves thinking of an indiscreet district 
visitor prying into the intimate affairs of private 
households and insisting on mothering people who 
did not want to be mothered. Miss Proud would 
be the first to deny that this is anything like a true 
picture of the welfare worker. She is insistent all 
through that tact is the first virtue required, and she 
lays frequent stress upon the necessity of avoiding 
any appearance of intruding upon the privacy of 
families. Nevertheless, one cannot help feeling 
that rare indeed are the individuals who could 
carry out the work she describes with the consum- 
mate delicacy that is required. Necessary as the 
work may be, and admirable as the results achieved 
are, we must confess that every now nd then we 
find ourselves repelled by it; there seems at the 
back of it all to be a suggestion that factory hands 
are, after all, little better than school children, 
and that they need the same sort of continuous 
control to keep them clean and orderly in mind and 
body. Of course, Miss Proud’s investigations have 
mainly been conducted in factories where large 
numbers of girls are employed, and our experience 
of the management of such factories is so limited that 
we can speak with no assurance of the willingness 
or unwillingness of girls to be continually mothered. 
But when factories, employing for the greater part 
grown men, are in discussion, we are tempted to put 
ourselves in the men’s place and ask if we should 
find it tolerable ? 

If this is the effect on the mind of those parts of 
Miss Proud’s book which deal with the worker, it 
is not less marked when we turn to the employers’ 
side of the question. We seem to see the welfare 
secretary aiming at too much power. It is he or 
she who selects new employees, who settles the rates 
of wages and the hours of work; who looks into 
eases of dismissal or retirement; investigates bad 
time-keeping, and supervises awards and punish- 
ments. We have been brought up in the belief that 
these things are in the province of the works 
manager and his foreman, and we find it hard to 
reconcile ourselves to the view that they are better 
left to a person whose knowledge of the trade and 
the business is picked up piecemeal. But this is 
an age of specialisation and organisation, and we 
are ready to admit that we may be wrong. It may 
be best for the managers and foremen to devote 
themselves entirely to technological questions ; it 
may be best for them to accept the ruling of the 
Welfare Secretary as to the rates to be paid; it 
may be best for them to allow an intermediary to 
stand continually between them and their work- 
people, and so, if anything, to make the employer 
more remote than ever from the employed. Only 
time and experience can show if it is so.. Welfare 
work has hitherto been carried on only by firms 
employing a great many hands; we have yet to 
see how it can be exercised in small factories, factories 
which cannot afford to do the things that Miss Proud 
considers desirable. 

With these few preliminary remarks, which, we trust, 
will not be understood to imply a prejudice to welfare 
work, let us look a little more closely into the volume 
before us. 

After a general introduction, Miss Proud deals 
with the employers’ influence on factory legislation. 
In this chapter she gives the employer a due which 
is too often withheld from him by ardent reformers. 
She shows us that from time to time an employer 
with a new spirit has arisen, and that it is he, in the 
past, and not the workpeople, not the outside agitator 
or enthusiast, that has brought about better con- 
ditions and introduced new factory laws. ‘‘ From 
within,’ she writes, ‘“‘more genuinely than is com- 
monly realised, came the regulation of industry,” 
and ‘‘ It would be difficult to find any direction in 
which individual employers had not made experiments 





in advance of legislation, and in which experiments 
are not even now being made.’’ We wish we had 
space to epitomise the chapter, so that the assertion, 
too commonly made by certain people, that the 
employer is heartless and thoughtless, might be 
removed, We hope those that hold this view will 
read not only these pages but many another in the 
book, which exhibits the employer in a better light. 

Passing over the next two chapters, which deal 

briefly with the change in the nature of industrial 
legislation, and the employers’ attitude to factory 
legislation, and which illustrate the questions dealt 
with in the preceding pages, we turn to Chapter V., 
‘‘ Welfare Work and the Ideals of the Workers.” 
It opens with a remarkable paragraph—** The fears 
which disturb the sincere champions of the working 
classes are twofold, they fear an easy content and 
they fear charity. They suggest that welfare work 
at its best tends to make individuals content with 
their lot, and callous as to the lot of their fellows ; and 
so to weaken the social instinct which is humanity’s 
natural safeguard. . . . Once let an employer 
completely solve the difficulties in the relation of 
capital to labour and he can reign supreme. 
The right to grumble must be maintained till there is 
no cause for complaint, and the friends of labour are 
apt to regard with some dismay sporadic cessations 
of grumbling, which suggest suppression of symptoms 
rather than complete health.’’ This would seem to 
be a knotty point. Welfare work is opposed by the 
leaders of the workers because it leads to content- 
ment. Miss Proud puts up no fight against this 
attitude ; she surrenders at once. Welfare work, she 
says, may keep alive this spark of “divine discon- 
tent.’’ This is cold comfort for the enlightened 
employer. He is to see that every improvement he 
makes is to be not only the jumping-off place for still 
further developments in his own works, but is to 
establish a general basis for all other employers. 
He himself is to foster a discontent which may disturb 
the whole trade. If that is the only possible course, 
if no other attitude of mind is to be looked for in the 
workers, it will scarcely be a matter for surprise if 
employers, working for their common good, as labour 
works for its, are slow to welcome welfare work. 

In the next chapter, which brings the first part 
of the volume to an end, the authoress introduces us 
to actual welfare work, showing us that, as companies 
increase in size and factory grow greater and greater 
the old contact between the master and his servants 
disappears, and that something is required to replace 
it. That something is, of course, the Welfare Depart- 
ment. 

The second part of the volume is thoroughly prac- 
tical ; it deals with such subjects as Lavatories and 
Cloak Rooms, Mess Rooms and Rest Rooms, Wages 
and Hours, Health, Recreation, Food, Baths, Gym- 
nasia and Housing, and ends with an illuminating 
chapter on the scope of the Welfare Department. A 
good many more pages are devoted to a number of 
appendices of a practical kind. It will be seen that 
a broad discussion of this part is not possible, but here 
and there little points arise to which attention may be 
directed, always in the hope that the reader’s interest 
may be stimulated so that he may, particularly if he 
be an employer, be led to read the book. In the years 
that are coming this subject has got to be faced, and 
no literature has yet appeared that is at once so 
comprehensive, so moderate, and so wise as this. 

In a report on Women’s Work, read at the British 
Association meeting last year, it was pointed out 
that one of the difficulties in dealing with girl workers 
was that they did not regard factory work as a life- 
vocation, but only as something that filled in the 
years before they married and took over the cares of 
ahousehold. We are not in the secret of Miss Proud’s 
views on married life, but there is some little indica- 
tion that she does not regard it as a better vocation 
than the factory. If this is really her view we must 
express total disagreement with it. She objects, for 
example, to a curriculum that makes its first con- 
sideration the fitting of a girl to be a proficient house- 
wife—‘‘as a thinking, sentient being she is given 
little or nothing ; she is trained to work, not to live.”’ 
This is scarcely fair. It may equally be said of men, 
that they are trained to work and not to live, when 
the education they receive is of atechnical kind. It 
is to our minds as essential to the welfare of the 
country that there should be an adequate supply of 
good housewives as that there should be no lack of 
trained chemists or engineers. Both are wanted, 
and we would far, far rather see the girls of England 
looking upon factory life merely as a stepping-stone 
to marriage and matemity than that they should 
grow up with the intention of remaining in factories 
until they were too old for further service, when they 
would have to remain old maids to the end of their 
lonely days. The point of view taken by the girls 
themselves on this subject must of necessity influence 
their work. “If women and girls,” writes Miss 
Proud, ‘‘could be convinced that efficiency was 
essential for their future, whether they married or 
not, and if they could likewise be convinced that 
industrial efficiency in no way impaired their value 
as wives and mothers, and would meet with adequate 
recompense, the human element in production would 
become much more effective, and the nation would 
reap the benefit.’”” We quote this passage in fairness 
to our authoress, for it seems to indicate that she 
does recognise, perhaps a little unwillingly, that 
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wives and mothers are a necessity! It is perhaps 
because she feels that “vocational uncertainty ”’ 
is almost inevitable amongst girl workers, and her 
desire to see it removed, that makes her lay less stress 
on the importance of housewifery and motherhood 
than they merit. The subject leads her to another 
of very great importance, of which only the fringe 
has so far been touched, namely, the selection by 
scientific methods of workers most suited for the work 
to be done. It may frequently be found that an 


operative who fails to give satisfaction in one depart-. 


ment proves quite efficient in another. One of the 
duties of the Welfare Secretary is to investigate 
problems of this kind, and, if possible, to discover 
some law that will enable a decision to be made at 
once and rapidly. ; 

In the next chapter Miss Proud deals very ably 
and very thoroughly with industrial environment. 
She gives many suggestive examples of successful 
attempts to improve workshop surroundings by the 
provision of mess rooms, rest rooms, bath rooms, and 
so on. This is a thoroughly practical section of the 
work. Wages and hours then occupy a good many 
pages. A great deal of sound common sense is shown 
in the discussion of rates of pay, and we note that 
Miss Proud appears to favour some kind of premium 
system. She is also an advocate of shorter hours, 
and advances several cases to show that a reduction 
of hours does not necessarily mean a reduction of 
output—indeed, the very opposite may happen. 
Up to a certain point she will find managers in agree- 
ment with her, but this must always be borne in mind 
that if a shorter working day were the rule, instead 
of the exception, workers—possibly unconsciously, 
possibly intentionally—would gradually return to 
the old rate of output per hour, and driving, on the 
part of the management, would be necessary. | The 
introduction by legislation of the eight hours’ day 
into mining has not resulted in a greater effort on 
the part of the men. It must, we suggest, be borne 
in mind that successes achieved in exceptional cir- 
cumstances cannot safely be counted on when the 
exception becomes the rule. That is, at least, a 
danger which has to be watched ; in it lies one of the 
many objections to hasty labour legislation. 

The penultimate chapter is long and practical, and 
deals with a variety of subjects under the general 
headings of physical well-being, mental development, 
and personal dignity. It contains many suggestions 
that the advanced manager should study with care. 
Occasionally it seems to us that Miss Proud, in her 
desire to be very fair to the worker, is a little unfair 
' to the employer. She is, for example, very jealous 
for the personal dignity of the employee, but she 
forgets that the management has to deal not only 
with all his own workpeople but with all the work- 
people in the industry, and in other industries as 
well. She praises employers for giving holidays with 
full pay to their workpeople, but she considers it an 
insult to the workers when the employer makes it 
clear that the “holiday” is a gift to which the 
worker is not entitled. If Miss Proud will study 
customs of trade she will, we think, find that many 
things originally granted as favours by manufac- 
turers are now regarded as rights by labour. If 
the employer did not make it clear that "holidays 
were given as a favour the workers, in the course of 
a few years, would claim them as their due. To 
avoid that is the intention of the clause to which 
objection is taken. To our thinking it is no more 
insulting than the clauses in a contract or in legal 
deeds. 

We must now close this review of a volume of 
which every page has interested us. Miss Proud has 
a very intimate knowledge of factory life—parti- 
cularly of factories in which girls are employed—and 
she shows throughout a broad common sense and a 
wide sympathy not only with the workers but with 
the management. She has to treat many difficult 
subjects briefly, but she never fails to show that she 
has looked at both sides of the question. Her book, on 
this account, will do much to encourage welfare work. 
She writes in one place, ‘‘ Business capacity, know- 
ledge, sympathy and tact—these are essential for a 
Welfare Secretary ; and the greatest of these is tact.” 
Her book shows that she possesses them all herself, 
and for that reason she has been able to put her plea 
forward in a form that cannot fail to win for it the 
employers’ attention. 





SHORT NOTICE. 


Industrial Gases. Edited by Geoffrey Martin, Ph.D., 
D.Se. London : Crosby Lockwood and Son. Price 7s. 6d. 
net.—This volume forms the seventh in the series of 
Manuals of Chemical Technology now being published 
under the general editorship of Dr. Martin. It discusses 
the liquefaction of gases, and the processes of manufac- 
turing oxygen, nitrogen, and hydrogen, founded on such 
liquefaction. In addition it deals in separate chapters 
with the manufacture of these three gases by other pro- 
cesses, as well as the manufacture of carbon dioxide, 
nitrous oxide, ammonia, sulphur dioxide, acetylene, 
industrial ozone, producer gas, and illuminating gas. 
There are altogether twelve chapters in the book. Five 
of these are written by Dr. Martin. Three are from the pen 
of Mr. H. 8. Radgrove. The remaining four are each 
by a different author. The volume, like its forerunners 
in the same series, is of an encyclopedic nature, and repre- 
sents much patient labour spent on gathering together 
information hitherto widely diffused. Practical chemists, 
chemical engineers, and others will find it an invaluable 
work of reference. 





OBITUARY. 


SIR WILLIAM THEODORE DOXFORD. 


A veERY well known and respected figure in ship- 
building circles has been lost by the death of Sir 
Theodore Doxford—chairman of the firm of William 
Doxford and Sons, Limited—which occurred at his 
home, Grindon Hall, near Sunderland, on the Ist 
inst. Sir Theodore had been ailing for some time, 
and for the past two months he had been confined to 
his bed. 

William Theodore Doxford was son of the late 
William Doxford, of Sunderland, and was born in 
that town on the Ist February, 1841. He was there- 
fore in his 76th year at the time of his death. He 
was educated at Bramham College, Yorkshire, and 
at the age of 16 entered his father’s works at Sunder- 
land. That was in the year 1857. It was not till 
twelve years later, 7.e., in 1869, that the site at Pallion, 
now forming the shipyard of William Doxford and 
Sons, Limited, was acquired, and at the time the 
young man commenced his business life the opera- 
tions of the firm were on a comparatively modest 
scale. Wooden ships only were built, and, indeed, 
only wooden hulls continued to be constructed by 
“* Doxford’s ”’ for some six years after the boy started 
to work. The actual dates were as follows :—Iron 
ships first built, 1863 ; works transferred, 1869 ; com- 
mencement of building marine engines, 1878. It 
would be practically impossible to write a detailed 
life of Sir Theodore without writing also the history 
of the firm, for during his whole business career he 
was, despite the fact that he was identified for a 
number of years with politics, most intimately con- 
nected with the business. Exactly how much of the 
success of the firm was due to his personal efforts it is, 
of course, impossible for any outside person to say ; 
but it was, at any rate, very large, and in the intro- 
duction of the many improvements and innovations 
which have been continuously made since the very 
commencement he undoubtedly took a leading part. 

Naturally, considering his long connection with it, 
Sir Theodore’s experience of the shipbuilding trade 
covered an exceedingly wide field. He saw, to give 
examples, the passing of the wooden vessel, the decline 
of the sailing vessel, the coming first of iron and then 
of the steel for building purposes, the reign of steam, 
and the introduction of the internal combustion 
engine. During his lifetime the sphere of operations 
of his firm grew until now the area covered by its 
shipyard covers 30 acres, and until such a position 
was reached that actually the company turned out a 
larger tonnage of vessels in one year—1905—than did 
any other builder in the country. As early as, we 
believe, the year 1875, vessels were being built for 
the Government, these having “‘ composite ’’ hulls, 
and the Government connection has since continued. 
One of the firm’s most noted introductions was the 
turret deck type of steamer. This, however, was not 
due to Sir Theodore, but was the invention of Mr. 
Charles Doxford. The latest innovation in which 
Sir Theodore himself was personally interested was 
a new design of Diesel engine which had been brought 
out by the firm. ‘ 

We have said that Sir Theodore devoted some 
attention to politics. He did, as a fact, represent 
Sunderland in the Conservative interest from 1895 
to 1906. His activities extended also in other direc- 
tions. He was, for example, a member of the River 
Wear Commission ; one of the representatives of the 
Wear Shipbuilders’ Association on the Executive 
Board of the Shipbuilding Employers’ Federation ; 
a member of the British Corporation for the Survey 
and Register of Shipping ; for a considerable period 
a member of the Sunderland Town Council; and a 
magistrate for the county borough of Sunderland 
and for the County Palatine of Durham. 

Sir Theodore was a vice-president of the Institution 
of Naval Architects, and had occupied the position of 
President of the North-East Coast Institution of 
Engineers and Shipbuilders. He was _ knighted 
in 1900. 

In April, 1863, Sir Theodore married Miss Margaret 
Wilkinson, daughter of the late Mr. Richard Wilkin- 
son, of Pallion. Lady Doxford only predeceased 
him in July last. 


RICHARD THOMAS. 


Onk of the most notable personalitiesin thetin-plate 
industry has been removed by the death of Mr. 
Richard Thomas, of Lydbrook, the head of the firm 
of Richard Thomas and Co., Limited, tin-plate 
manufacturers. Mr. Thomas, who died on Thursday 
in last week at Bath, at the age of 78, had been 
actively associated with the tin-plate industry for 
halfacentury. He was born at Bridgwater, Somerset, 
and was.educated at Taunton School. In 1863 he 
first became identified with the industry when the 
Melyn works at Neath were constructed. Late in 
the sixties he was instrumental in forming the 
Ynispenllwch Tinplate Company, this being the 
beginning of a firm which now has the controlling 
interest in about 100 tin-plate mills, in addition to 
extensive steel works, blast furnaces, iron mines, and 
a colliery. 





AMERICAN SHIPBUILDING BOOM. 





Tue depletion of the merchant ship resources of the 
Allies and neutral nations by submarine and other 
methods of destruction, and the consequent rise in freights 
to levels which have outranged even extravagant antici- 
pation, has led to an extraordinary development of ship- 
building in neutral countries. At the moment, perhaps, 
what is taking place in the United States is of more 
interest than the shipbuilding activity in European or 
Japanese yards, both from the large tonnage which has 
been laid down and the technical advances made by the 
American industry. Not only have old shipbuilding 
establishments been overwhelmed with orders, mainly 
emanating from American and Norwegian owners, but 
owing to the difficulty of. obtaining delivery many new 
yards have been opened, and have filled their order 
books even before it has been possible to lay a keel. 
Some of the néwer yards have obviously been started 
on a mushroom basis, and will drop out of the business 
at the first threat of competitive shipbuilding. For a 
brief period, however, it is a case of picking up easy 
money; certainly there has never before been such a 
wave of prosperity in American shipbuilding. 

Statistics compiled from reliable sources — indicate 
that at the present time the whole of the shipyards in 
the United States have either under construction, or have 
contracted to build, about 400 merchant vessels of varying 
types and sizes, representing an aggregate gross tonnage 
of one million and a-quarter, which, it is estimated, 
should keep them going for at least two years. It is 
revealed, when an analysis is made of the types of ships 
included in these figures, to what extent British methcds 
of design dominate the new industry in the United States. 
Practically the whole of the tonnage now under con- 
struction is being built to the classification of Lloyd’s 
Register, and over 700,000 tons gross are being con- 
structed on the Isherwood system, an essentially British 
development, which has been almost universally adopted 
for the design of oil tankers. Some of these are vessels 
of large carrying capacity, but perhaps the most notable 
of the new Isherwood ships is an ore carrier, under con- 
struction by the Maryland Compeny, and which, on a 
length of 500ft., has been given over 17,000 tons dead- 
weight carrying capacity. 

A remarkable feature arising out of the intense demand 
for tonnage, and the inability of the steel makers to keep 
abreast of the incessant call for shipbuilding materials, 
is the revival of wooden shipbuilding. Many of the 
lumber carriers of the West have gone back to timber 
hulls, and a considerable number of wooden ships are 
now being constructed in the Seattle district and on the 
Pacific Coast. Some of these vessels will be fitted with 
steam engines, but in a majority of cases it has been 
decided to install oil engines of the Bolinder type. 

The need of quick delivery has naturally led to the 
adoption of standardisation. This, in connection with 
shipbuilding, is, of course, neither new nor American in 
origin. It has been adopted for some years past by 
certain English and Scottish builders, who, however, 
have wisely refrained from advertising what they were 
doing. Américan shipbuilders are evincing a similar 
preference for a particular type and size of vessel, but in 
some respects their practice is an advance of what has 
been done in Great Britain. This is illustrated by the 
development of multiple-punching methods at the Sun 
Shipbuilding Company, of Philadelphia, and in other 
yards. This system is now being applied, not only to the 
deck, plating, top tank, and bottom, but to the sliell 
plating, about 50 per cent. of which is now made inter- 
changeable. The shortage of labour difficulty, which 
is somewhat acute, is being met by the extensive use of 
pneumatic tools, nearly all the riveting, caulking, and 
drilling being done in this way. 

Some of the yards are setting up fresh American reeords 
in the way of rapid building, as the result of the large 
outlay made on new equipment and the attention paid to 
organisation. The Union Ironworks Company, of San 
Francisco—widely separated as the yard is from the 
centres of production of the raw materials of shipbuilding 
—has some remarkable feats to its credit, and several 
tankers of 10,000 tons deadweight carrying capacity 
have been launched within three months of laying the 
keel. This yard, which is employing the three shifts a 
day system, is understood to have more orders in hand 
than any other in the States. Many other yards, as the 
result of extensions and improvement, have increased 
their capacity to turn out tonnage rapidly. Among these 
may be named the Cramp Ship and Engine Works, the 
Bethlehem Steel Interests—which are now very important 
—and the Harlan and Hollingworth Corporation, the 
last-named company being in possession of one of the 
best yards in the States. 

Discussion has often turned recently on the prospects 
of the American shipbuilding industry after the war. 
Can it, unaided by any subsidies—which it is thought are 
not likely to be granted—compete for foreign work ? So 
much depends on the conditions which will"be ushered 
in with the cessation of hostilities, and it is so difficult to 
surmise what these conditions may be, that production 
is at best only a leap in the dark. Theat the new industry 
in America could ever compete on anything like equal 
terms with British or European shipbuilders generally is, 
however, highly improbable, even if reference is made 
only to those basic economic disadvantages, which, 
allowing for the changes which may be the outcome of 
the war, are certain to persist. 

The present boom in American shipbuilding is the 
product of war, a clever diversion of available resources 
to the needs of the moment, and temporarily, at least, 
fostered by the new ambition of the United States to 
create behind its growing navy a strong mercantile marine. 
The advent of peace will drive many of the Americen 
shipbuilders of to-day into other branches of industry, 
but some of the big yards will remain, and for what 
influence it may have upon the future of British ship- 
building this new factor will have to be taken into account. 








Tue Great Eastern Company’s steamer Colchester has, 


| like the Brussels, been captured by the enemy. 
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THE VERMONT MARBLE WORKING PLANT AT PROCTOR 





ELECTRIC POWER IN A MARBLE QUARRY. 


THE accompanying illustrations show the equipment | 


for use of hydro-electri¢é quarry work in the Vermont 
marble industry at Proctor and West Rutland. In this 
vicinity there is a dependable water supply insured by 


storage reservoirs of the Rutland Railway, Light and | 


Power Company, which are above the falls at Proctor, and 
an operating head of 120ft. is available. 

One hydro-electric plant is equipped with three 
750-kilowatt 480-volt three-phase 60-cycle alternators, 
each direct driven by a water-wheel. There is a second 
station at Huntington Falls, with an operating head of 
40ft. with generators of 750-kilowatt capacity, with 
belt-driven exciters. There is another hydro-electric 
power plant at Beldens, which is practically a duplicate 
of the Huntington Falls station, having the same generating 
capacity and operating under the same hydraulic head. 
Then four miles further up-stream from Proctor is a fourth 
generating plant at Center Rutland, where a 275-kilowatt 





Fig. 1—ELECTRIC SAW CUTTING UP A BLOCK OF MARBLE 


460-volt generator has replaced an old direct water-wheel ; which travels on tracks running lengthwise through the | weighing about 55 tons. 
The overhead | 


drive with a head of 30ft. 


Besides these four hydraulic plants, there are two steam | 


generating stations which are held in reserve and placed 
in service during low water periods, and there is an ample 
emergency supply available through the inter-connection 
of the transmission system of the Vermont Marble 
Company, and that of the Rutland Railway, Light and 
Power Company. 

It is of interest to note that there are three transmission 
voltages used on the different sections of the system, 
which includes 56 miles of 44,000 volts, all single circuit. 
Wooden poles are used on all lines, with spans varying 
from 150.t. to 300ft.; at railway crossings the wooden poles 
are replaced by steel towers. The pole lines are not 
equipped with a guard wire, but protection is afforded by 
ten sets of aluminium cell lightning arresters. 

There are eleven sub-stations with both single-phase and 
three-phase oil-cooledand wa‘ er-cooled 5000 kilovolt-ampére 
three-phase transformers, and—the smallest—33 kilovolt- 
ampére single-phase, while the tensions range from 
44,000 to 2300 for high voltage windings, and from 11,000 
to 230 for low voltage windings. The water supply can 
be relied on during a large part of the year, and the hydro- 
electric stations ordinarily carry the entire load, 16,600,000 
kilowatt-hours being supplied by water power stations, 


| where they are piled for future use. 


and less than 1,000,000 kilowatt-hours by the steam plants 


| during the year. 


In these electrically operated Vermont quarries using | 


this hydro-electric power, when the blocks have been | 
| vibration stresses, but the use of hydro-electric power at 


hoisted to the surface they are deposited on flat cars and 
hauled either directly to the mills or the storage yards, 
The blocks are 
removed from the flat cars by means of electrically 
operated cranes and transferred to the mills. 

It may be stated that General Electric direct current 
motors are utilised for storage yard cranes, which are in 
some cases equipped with five motors, viz., one bridge 
motor of 35 horse-power, two hoisting motors each 30 horse- 
power, and two trolley motors each 74 horse-power. 
cranes have a bridge span of 160tt. and a capacity of 
50 tons. The load conditions are not exceptional, and 


tools on individual machines. On the other hand, the 
conditions in a quarry are not by any means ideal -for the 
operation of motors, as there is some difficulty in completely 
protecting motors from moisture, mechanical injury, and 


the Vermont marble quarries shows that enforced stoppage 
of work, even of individual units, is exceedingly rare, and 
that the repair expense for well-designed open type modern 
motors, in constant use over long periods, is confined 


| largely to the re-winding of the smaller pump and drill 


motors. For the larger units it is practically negligible. 
While a few slope hoists are used in handling the quarried 


| marble, a larger percentage of the blocks is brought to 


The | 


the surface by means of simple derrick hoists, and at 


| these electrically operated quarries there are in all about 
80 such derricks, of which the hoisting motors are rated 


these cranes do not differ materially from the cranes used | 


for the other block piles, or in other industries. 

When the blocks of marble are transferred to the mill 
for sawing they are delivered to the gang saws or “ gangs ”’ 
by a specially designed trolley type locomotive crane, 








at from 25 horse-power to 165 horse-power, with smaller 
| motors, usually about 6 horse-power, for swinging the 
derrick. Steel masts with steel girder booms are largely 
used, and more than 20,000 blocks, averaging about 
20 tons in weight, are handled annually, the largest blocks , 





| mill building between two rows of gangs. 
| yard crane removes the blocks from flat cars in the yard 
| and deposits them on a short heavy car, which is in turn 


moved into the mill by the crane. 
with travelling, hoisting, and turning motors, and has also a 
motor-operated winch for pulling the block-carrying cars 
on to the transfer car after the sawing operation is 
completed. 

The sawing is electrically done, the saws being toothless 
and made of soft iron jin. thick and 4in. wide when new. 
| Small pumps are provided to deliver a mixture of sand 
and water to the saw cuts, and the rigid framework 
containing the saws is given a horizontal reciprocating 
motion, the sand doing the cutting. There are more than 
300 of these electrically operated gangs in service. 

It is claimed that with individual motor drive the 
energy consumption of each machine is limited to its 
period of actual operation, and the generating equipment 


of the entire system. With steam or air, however, the 
compressors or boilers at each quarry would have to 








a consequent low load factor during the time required | 


'for relocating machinery or for changing or adjusting 


placed on the tracks of the small transfer car, which is then | 
The crane is equipped | 


need only be designed for the average maximum demand | 


maintain full pressure throughout the working day, with | 





Fig. 2—ELECTRICALLY-DRIVEN DOUBLE-BEVEL CHANNELLERS 


The maximum derrick lift at 
present does not exceed 325ft. In some cases a slip ring 
induction motor is direct geared to the main hoist, and 
| on the wall is a panel board supporting a switch, circuit 
breakers, and the contactors through which the motor 
resistance is eontrolled. The resistance units and the 
| motor controller are situated on the floor near the panel 

board. From the nature of the work at the quarries the 
| derrick operation must ordinarily be intermittent, as the 
average service for the entire battery of derricks is less 
than one 20-ton block hoisted per day. Many of the 
derricks are utilised with greater frequency, while in other 
cases they are idle for considerable periods; but with 
electric drive they are at all times available for instant use 
and consume power only while in use. 

In some instances a 6ft. circular saw is employed in 
cutting and trimming marble slabs. It is provided with 
two motors, one of 25 horse-power for rotating the saw, 
and another of 3 horse-power driving the feed mechanism. 
The periphery of the saw has inset diamond-cutting tools 
and very rapid sawing is possible, but it is not intended 
to perform the work ordinarily done by the gang saws or 
| rubbing beds. There is also an electric carborundum 
machine for use for cutting grooves in two pieces of marble. 
The bed-plate has a slow reciprocating travel similar to 
' that of a planer, and the adjustable grinding elements are 
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carborundum wheels of various sizes and shapes. Like 
the saw, it is independently driven, a 20 horse-power 
induction motor driving both tools and bed-plate. 

Several hundred pneumatic hand tools are used in the 
shops, and air is supplied to them at from 50 Ib. to 60 lb. 
pressure by motor-driven compressors. | Overhead electric 
travelling cranes of the usual types are found in both 
shops and yards. — 

In these quarries a group of double bevel channellers— 
see Fig. 2—having a gang of long chisels set on either side 
of a strong framework, and actuated through gearing by 
a 12 horse-power General Electric railway type direct- 


be encountered in quarrying, and as the quarry shafts are poration at the moment is the gas. -In outline the scheme 


practically unprotected a certain amount of 
drainage and seepage must also be provided for. The 
pumping sets used for unwatering the quarries include 
both reciprocating and centrifugal types, driven by 
induction motors. Small 


surface | proposed is as follows :—The Brighton Corporation is to 


lease to the Coalite Company, at a@ fair rent, six acres of 
| 


ground fronting the canal which runs close to the South- 


| wick Power House. On this ground the company will 


portable pumps driven by | construct a wharf, provide coal handling plant and storage 


2 horse-power motors available for temporary use and | accommodation, and erect retorts, &c., capable of pro- 
stationary units do not in any case require more than | ducing in the first instance about 4,800,000 cubic feet of 


35 horse-power, as the operating head in no instance 
exceeds 350ft., and the load demand is not heavy. 


In this quarry there are at present in service a total of | the 


| 


} 
| 


gas per day, the gas having a mean calorific value of 
300 areas per cubic foot. All this gas will be taken by 
‘orporation for firing its boilers, three cut of the nine 


about 570 motors, ranging in capacity from 2 horse-power | of which will, for this purpose, be converted for gas firing. 





current motor are employed. The vertical reciprocating | 
motion of the chisel gangs, combined with the slow forward | 
movement of the machines, form narrow channels or | 
slots of the desired length and depth, usually at right | 
angles to the “ rift,”’ or natural cleavage line of the marble 
strata, and cross channels are then cut or holes drilled at | 
right angles to the main channels in order to secure blocks | 
of the desired size. 

These motors, which are mounted directly on the 
channellers, must be unavoidably and continuously | 
subjected to a considerable amount of vibration when the | 
channellers are in action; but in spite of these severe | 
conditions, the original machines of'twenty years ago are 


to 250 horse-power, with an aggregate rating of approxi- | 


mately 14,000 horse-power. 
many cases, applied to hoists, cranes and locomotives, and 
constitute about 25 per cent. of the total motor equipment ; 
the remainder being polyphase induction motors operating 
on 220, 440 or 2300 volt, three-phase sixty-cycle circuits. 


Direct-current units are, in | 
| costs it 20s. per ton. 


The cost charged for the gas by the company will be 14d. 
per 1000 cubic feet, provided the coal used by the company 
For every shilling above or below 


| this figure by which the cost of the coal varies, 5 per cent. 


Fully 65 electrically operated rubbing beds are at work | 


in the different shops, and the older installations consist 
of groups of five or six machines driven through counter- 
shafting by 50 horse-power motors. The individual drive 
system is now largely used, with its inherent economy in 
current consumption, the more recent addition to the 


| shop machinery provide a 25 horse-power motor, belt 


| its plant at the rate of 0.6d. per unit. 
| increased or decreased by 5 per cent. for every shilling 


will be added to or deducted from the charge for the gas. 
The Corporation will supply the company with the elec- 
trical energy—say, 100 kilowatts—required to operate 
This rate will be 


rise or fall in the price paid by the Corporation for its coal, 
the basis price again being 20s. per ton. 

We gather that of the three boilers to be converted for 
gas firing one would be a stand-by, while the other two 











Fig. 3—BLOCK YARD AT WEST RUTLAND 


to-day operating with unimpaired efficiency after an 
active service of nearly two decades. 

On account of the diverse arrangements encountered in 
marble strata, it is frequently necessary to operate 
channelers at various angles to the horizontal, and, as the 
mechanical design of the machines, limits their effective 
use to surfaces which are practically level. Another form 
of machine is used where both flat and slope channelling 
are required. It is equipped with only one chisel gang, 
which is given @ positive reciprocating motion by means 
of compressed air. This is in turn supplied in a closed 
circuit by a motor-driven compressor ; the entire plant 
comprising a self-contained and adaptable unit. The 
operator can secure all necessary speed adjustments 
through the motor controller. 

In the Vermont Quarries about 100 electric channellers 

are used in all, including about two dozen of the old double 
lever type, which are driven by direct-current motors, 
whereas the electric-air machines are uniformly equipped 
with 12 horse-power General Electric induction motors. 
These motors have phase-wound rotors and external 
resistance specially adapted for conditions requiring 
frequent starting under load with a relatively low current 
demand. : 
In addition to the channelling process, the bottom of 
the block of marble is, as already noticed, perforated by 
means of drills; the holes being usually driven either 
along, or parallel to, the “ rift’ or natural cleavage line, 
thereby rendering it possible to loosen the block by means 
of levers or wedges. No blasting is required, as the actual 
work of quarrying marble is performed entirely by 
machinery. There are 70 electric-air drills for this work, 
and operate on the same principle as the electric-air 
channellers, but the dri!l proper and the motor-driven air 
compressor are separate portable units connected only 
by flexible air tubing. The load conditions are not severe, 
and the compressor is direct geared to a two-speed 
5} horse-power induction motor of the General Electric 
type. 

While most of the quarries are open workings frcm 
which the detached blocks of marble can be removed with 
the aid of derrick hoists, some of them extend for a 
considerable distance underground, have heavy pillar 
supports for the roof or hanging walls, and in some respects 
entail work similar to that encountered in mining. It is 
of interest to note that in the West Rutland quarry, the 
workings have been carried to a depth of about 300ft. ; 
the opening at that level exceeding 2000ft. in length. 
In this quarry electric lighting is required, and an electric 
haulage locomotive—Fig. 4—is used to haul the blocks 
of marble from the working fave to the base of a slope 
hoist, which in turn elevates them to the surface. The 
locomotive is operated on direct current 230 volts, 
supplied through a motor generator set to a guarded 
feeder wire running along one side of the track about 18in. 
from the ground. In spite of the limited radius of action 
of this small tractor,’ it has proved to be a valuable 
addition to the quarry equipment. The natural venti- 
lation and lighting of the quarries produces favourable 
working conditions, but at West Rutland the underground 
galleries extend a considerable distance from the open 
shaft, and an artificial circulation of air is therefore 
necessary. This is amply provided for by a 6ft. upcast 
fan situated on the surface and belt-driven by a 40 horse- 
power induction motor. Mazda lamps, 250-watt, are used 
at all points where the daylight is inadequate. 

On account of the nature of the work, it is evident that 
underground water in varying volumes may frequently 








connected to each pair of rubbing beds and the squirrel 
cage induction type of motor was adopted for this work 
and for practically all finishing-shop drives. 

We have already alluded to some of the illustrations 
that accompany this article, and whilst the others are 
almost self-explanatory, a few words about them may be 
useful. The general view at the head of the article will 
give some idea of the importance of the Vermont Marble 
Company’s works, whilst the upper view on page 304, 
shows the interior of one of the shops. Here a group of 
machines driven by a 50 horse-power moto: are seen 
polishing. The other view on the same page represents 
one of the electric locomotive yard cranes by which blocks 
are delivered to the sawing beds. A huge block is shown 
being sawn into slabs in another view, and the last picture, 
in which the gantry at West Rutland Block Pile is 
illustrated, gives a good idea of the size of blocks handled. 








A FUEL ECONOMY SCHEME FOR BRIGHTON. 





THE Southwick Electricity Works of the Brighton 
Corporation are at present’equipped with four 1800-kilo- 
watt and one 3000-kilowatt turbo-alternators, and nine 
coal-fired Babcock and Wilcox boilers. In connection 
with the steam raising portion of this plant, a scheme is 
now being considered whereby, on the one hand, a large 
economy will, it is hoped, be effected in the Corporation’s 
fuel bill, while, on the other, a step will be taken towards 
the realisation of that desideratum, the more scientific 
use of coal as a source of energy and of valuable by- 
products. 

The scheme in question has been laid before the Cor- 
poration by the British Coalite Company, of 62, London 
Wall, E.C. At this date it is perhaps hardly necessary for us 
to inform our readers that there is nothing mysterious 
about “ coalite,” and the coalite process in its technical | 
aspects. Coalite is simply a special form of coke produced 
by the distillation of coal at a low temperature, say, round 
about 400 deg. Cent. It was introduced with the idea 
of providing a fuel which, like ordinary coke, would be 
smokeless, but which, unlike coke, could be readily ignited 
in an ordinary domestic grate by the usual means. Com- 
pared with coke, coalite is soft and porous, and contains 
a considerable proportion, about 11 per cent., of volatile 
matter. According to a recognised authority, Mr. J. S. 8. 
Brame, in his book on “ Fuel,” “in an open grate a more 
perfect fuel has never been employed.” It should be 
understood that it is simply the lowness of the temperature 
of distillation which causes matters to be as they are. 
Special forms of retorts have to be used to make this low | 
temperature distillation practicable, while the choice of | 
coal suitable for treatment appears to be somewhat re- 
stricted. But beyond these facts the process is quite 
straightforward. It dces not depend, as do other pro- 
cesses for the production of special cokes, of which much 
has been heard, either upon the observance of particular 
conditions ef cooling or upon the addition to the retort 
charge of almost infinitesimal amounts of chemicals. 

The low temperature of distillation employed in the 
coalite process results not only in the production of a coke 


radically different from ordinary metallurgical or gasworks | 


coke ; the quality and quantity of the gas and tar pro- 
duced as by-products are also affected. It is part of the 
coalite process to recover and make use of these by- 
products. 

Of the by-products, that interesting the Brighton Cor- 


| cubic feet. 


mee] 





Fig. ELECTRIC LOCOMOTIVE FOR UNDERGROUND HAULAGE 


would be in practically continuous use, taking all the gas 
preduced by the company. These two boilers would 
supply sufficient steam to meet the steady 24-hour load 
on the station. To take the varying peak load such of 
the remaining six boilers as would be required would be 
run on coal. - 

This scheme has been favourably reported upon by 
Mr. John Christie, the engineer and manager of the Cor- 
poration Electricity Works, and by Mr. W. B. Woodhouse, 
engineer to the Yorkshire Electric Power Company. 
Copies of the reports of these two gentlemen are before us. 
From these we can learn the estimated saving in the 
Corporation’s fuel bill which the adoption of the scheme 
is expected to effect. Neither of the reports, however, 
is technically sufficiently clear to enable us to follow 
completely the argument on which the calculated saving 
is based. It is only fair to say that the reports in question 
were not intended for a technical audience. 

The engineer will find it difficult or impossible to con- 
firm the estimated saving from the figures given in Mr. 
Christie’s report. For instance, in this report it is stated 
that the retorts and plant to be erected by the company 
will be capable of carbonising 200 tons of coal per day. 
If the output of gas is, as stated, to be 4,800,000 cubic 
feet in the same time, this implies that the coalite process 
gives 24,000 cubic feet of gas-per ton of coal. Such 


| cannot of course be the case. High temperature dis- 


tillation of coal, as in a gasworks, yields on the average 
only about 12,000 cubic feet of-gas per ton, and, as is 
well known, the lower the temperature of distillation the 
less is the yield of gas. In Mr. Brame’s book, already 
quoted, it is stated that the coalite process gives about 
5000 cubic feet. per ton of coal. This is probably an old 
figure. As the process is now carried out, between seven 
and eight thousand cubic feet of gas, according to the 
Coalite Company itself, can be expected. 

The explanation of the seeming discrepancy in Mr. 
Christie’s report is quite simple. From independent in- 
quiries which we have made we learn that the pliant to be 
installed by the company is to consist of coalite retorts 
and two Mond gas producers. This combination is pre- 


| ferred by the company on account of the improved yield 


of by-products which it gives. The 200 tons of coal 
carbonised per day, as referred to in Mr. Christie’s report, 
relates to the consumption in the coalite plant alone. In 
addition to this 20 tons per day will be used in each Mond 
producer. The gas to be delivered to the Corporation 
will consist of a mixture containing 2} parts of Mond gas 
tc one part of coalite gas. 

Mond gas has an average calorific value of about 140 
B.Th.U.’s per cubic foot. From bituminous slack, 
costing, say, from 5s. to 6s. per ton, the output of gas is 
roughly about 140,000 cubic feet per ton. According 


| to the Coalite Company, coalite gas has a calorific value 


of about 750 B.Th.U.’s per cubic foot and from coal 
costing, say, 17s. per ton the quantity of gas obtained 
is between 7000 and 8000 cubic feet per ton. It will 
thus be seen that the output per day of the whole plant 
the installation of which is contemplated is :— 

Mond gas, 140,000 x 40 = 5,600,000 eubic feet. 

Coalite gas, 7500 x 200 .. .. = 1,500, Da 
OID saris da Aan sve neat oon ea 
The plant to be installed at first will not, however, reach 
this output. It will, as Mr. Christie states, yield 4,800,000 
Of this one part, or 1,370,000 cubic feet, will 
be coalite gas, and 2} parts, or 3,430,000 cubic feet, will 
be Mond gas. With the above figures for the calorific 


value of the gases separately it will be seen that the 
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calorific value of the mixture is 314 B.Th.U.’s per cubic 
foot, or, roughly, 300 as in Mr. Christie's report. 

With this point cleared up we can follow the report in 

to the calculation of the estimated saving in the 

fuel bill. Thissaving is calculated on the fact—or so we 
take it to be, since it is a point which can readily be deter- 
mined from existing records—that the consumption of 
coal at the Southwick Power House is 3 lb. per kilowatt 
hour, and on the assumption that if gas of the above 
calorific value be substituted, the consumption per kilo- 
watt hour would be 110 cubic feet. With regard to this 
figure of 3 lb. of coal per unit generated, we have to remark 
that the higher it is made the greater will be the calculated 
saving by adopting gas. We certainly feel that the figure 
does not err on the side of being too small. At least one 
modern power station, to quote a writer in a recent issue 
of The Electrician, is known to generate a unit on 2 Ib. of 
coal, even though this coal has a calorific value of only 
11,000 B.Th.U.’s per lb. 

However, taking it for granted that the figure is correct, 
the cost for fuel per unit works out as follows :— 


With coal, 3b. at 20s.-per ton so. co eo =. ORR. 
With gas, 110 cubic feet at 1jd. per 1000 .. = 0.1650d. 
eee was hl 


Saving by using gas .. 


At 110 cubic feet of gas per unit, and with 4,800,000 
cubic feet of gas available per day, the number of 
units which the gas could generate in a year is, 
roughly, 16 millions. Mr. Christie, to be on the safe side, 
does not, however, estimate this figure at more than 7} 
miilions. On this basis the saving effected in the annual 
fuel bill by adopting the scheme should be about £4900. 

In conclusion; it may be remarked that, even although 
the present coal consumption at the station were as low 
as 2 Ib. per unit, the saving by using the gas as proposed 
would work out at £1500 per annum As for the 
mechanical appliances connected with the scheme we can 
say practically nothing at present. It may be remarked, 


* however, that one very interesting portion of the equip- 


ment will be an automatic mixer for the two gases. This, 
we understand, will be so designed that the volumes mixed 
shall be such that at all times the calorific value of the 
mixture shall not be less than 290 and not more than 310 
B.Th.U.’s per cubic foot. On the constancy of this 
calorific value much of the success.of the scheme will 
depend. It is estimated that the cost of converting the 
three boilers from coal to gas firing, that is to say, the 
removal of the present chain grates and the substitution 
of burners, will amount to about £750. This expenditure, 
it is proposed, is to be borne by the Corporation. 

The whole scheme strikes us as being of great interest, 
particularly at the present time, when fuel economy, and 
the recovery of the by-products contained in coal, are 
becoming pressing questions. Engineers everywhere 
will, we think, be glad to see the scheme carried through, 
and to have precise data as to its practical working and 
advantages. 








ENGINEERING PROBLEMS IN MESOPOTAMIA 





Iw an instructive article which Sir William Willcocks, 
K.C.M.G., has contributed, under the title of ““ The Future 
of Mesopotamia to ‘‘the Near East,” the author says that the 
problems, the successful solution of which will restore Baby- 
lonia to its ancient prosperity, are far more difficult than 
those which faced the irrigation engineers of the Nile 
Valley. Sir William says that of all the rivers in the world 
the Nile is “ the most gentlemanly,” giving ample warning 
of its rise and fall, and having its annual flood in August, 
September, and October, to secure both winter and summer 
crops. On the other hand, the Tigris and Euphrates rise 
without warning ; are always abrupt ; carry five times the 
sediment of the Nile ; have their annual flood in March, 
April, and May, too late for the winter, and too early for 
the summer crops ; traverse a country where the temper- 
ature rises to 120 deg. in summer and falls to 20 deg. in 
winter, and where both Egyptian cotton and Egyptian 
clover are out of the question ; have a considerable quantity 
of salt in solution ; and flow between degraded deserts of 
gypsum and salted marl. 

The ancient Babylonians controlled the Euphrates by 
means of powerful escapes into two depressions in the 
Arabian deserts north-west of Babylon. The northern 
depression known to-day as “ Habbania,”’ covers an area 
of 150 square miles, and is some 25ft. deep in flood. At 
its northern extremity is a low-lying but abrupt desert 
mound, where are to be seen to-day the foundations of the 
structure surmounted by a throne, seated on which the 
Emperor Trajan contemplated the delta of the Euphrates 
before he entered upon its conquest. The southern de- 
pression, known to-day as the ‘* Abu-Dibis,” covers 475 
square miles, and is 20ft. deep to the level of the sill where 
the water would naturally flow back into the Euphrates 
valley near Kerbellah. In ancient times these depressions 
were used not only as escapes for controlling the floods, 
but also as reservoirs for feeding the rivers in Jow supply. 
They were eminently suited for both purposes, and, by the 
construction of insignificant banks, were rendered capable 
of accommodating six milliards of tons of water, of which 
about a quarter was utilised for feeding the rivers in the 
time of low supply. For a period of 60 days they were 
able to withdraw from the river over 40,000 cubic feet per 
second. 

In addition to these reservoirs there were numerous and 
capacious canals, and the low-lying Pallacopas, or Hindia, 
branch of the Euphrates, which took off from above 
Babylon and discharged the waters of the river into the 
Babylonian marshes. The first public work Alexander the 
Great unoertook in Babylon was the excavation of a new 
head on solid ground for the Pallacopas, known some years 

o as the Hindia branch, and to-day the main stream of 
the Euphrates. Its head had upto then been in sandy soil, 
and as the branch had to be opened in high floods to release 
the excess waters of the Euphrates, anc then immediately 
closed after the flood to keep the main stream full of water 
past Babylon, the closure had been a work of extraordinary 
difficulty, entailing the presence of 10,000 men. Next to 
building a masonry barrage Sir William considers this was 
the wisest thing that could have been done. 

Sir William Willcocks then goes on to deal with the 
modern method of dealing with such rivers, and particu- 
larly with his own work on the Euphrates. He designed 
two barrages, one at the head of the Hindia branch which 





has been built, and the cther down-stream of Feluja. The | narrow section, and the equiaxial crystals in steel cast in dry 


latter has not yet. been constructed, and Sir William says 
he has now found a better site for the work. Up-stream 
of Feluja, near the earthen dam which shuts off the 
Sakhlawia branch, is an outcrop of limestone—not gypsum 
—in the bed of the Euphrates. This limestone will be of 
the same nature as the outcrop of limestone in the bed of 
the Sakhlawia branch, under the Tel Sefera ruins just 
opposite it ; and on it should be built the Feluja barrage 
and the heads cf the Sakhlawia branch and the left 
Euphrates canal. It will be the only solic foundation the 
author has seen in the whole of Babylonia. Up-stream of 
the Hindia barrage he says he should throw back consider- 
ably the left bank of the Euphrates until the river was 
made to come <traight on the barrage at right angles. 
The pitching down-stream of the work should also be 
lengthened by 150ft. 

Sir William then goes on to deal with the Tigris, and 
says that the Beled barrage should be moved up some four 
miles to allow of the proposed Tigris escape taking off from 
just above it. To obtain the extra height of water needed 
here he would re-design the work on the pattern of the Bow 
River dam at Bassano, in Canada. This design would suit 
admirably the shingle foundation on this reach of the 
Tigris, though he considers it unsuited to the Bow River 
at Bassano. The floor, however, should be made 10ft. 
thick and the belt of pitching be increased by 250ft. 
At the site of the Kut barrage it was singularly un- 
fortunate to find stiff clay soil for a foundation. The 
Turkish trenches, which are reported to have been quite 
dry through the flood, show that good stiff soil is to be 
found in the neighbourhood down to the depth of the 
trenches. The day the resurrection of Babylonia is con- 
templated a continuous series of borings should be insti- 
tuted at all the sites near Kut where a barrage could be 
built in the dry. To this work as designed shoula be 
added the extra floor added to the Hindia barrage and the 
extra pitching proposed. 








SOME PROPERTIES OF INGOTS.* 


e By A. W. anp H. BREARLEY (Sheffield). 
Crystalline Structure and its Effects—When steel, or any 
other crystalline substance, is cast into a mould the freezing 
commences from the inner surfaces of the mould, supposing the 
substance is quite fluid to begin with. The crystals growing 
from any one side of the ingot mould presuming the imterior 
mass remained fluid, meet crystals growing from the adjacent 
sides, and a boundary is joined at junction lines lying diagonally 
on the square. In the same way from the bottom of the mould, 
which is assumed to be flat, crystals grow also upwards, and the 
cooling effect of the atmosphere on the free upper surfage causes 
crystals of the same narrow kind to grow downwards. All these 
crystals are terminated on the surfaces of a four-sided pyramid. 
The diagonal lines of contact are lines of extreme weakness 
ly because they are lines of contact between crystals growing 
in different directions to each other, and partly because they are 
coincident with the intersection of the plane surfaces in the 
ingot which at successive moments were the last to solidify ; 
consequently the planes are rich in segregates and non-metallic 
impurities—if such, as in steel, can possibly form—they are likely 
to be oceupied by elongated gas cavities, and are also in the 
position where small cavities caused by contraction stresses 
would form. These general observations can readily be verified 





and illustrated by means of ingots cast with molten stearine. 
With a few pounds of stearine, a pan of water, a beaker, a Bunsen 
burner, a few tin moulds, and considerable patience, a great 
number of observations can be made to illustrate, extend, and 
also, in some respects, to correct prevailing notions about steeF 
ingots. Those engaged in making ingots for the manufacture 
of ordnance are aware that for some years it was usual in many 
works to cut dises from the ends of ingots or billets and after 
polishing to etch them. On many such discs the etching re- 
vealed a ring of white spots, which were really ferrite areas 
segregated about slag globules. The nearer the base the disc 
was cut the larger the ring of white spots, which was quite 
natural on the assumption that the white spots represented the 
outline of a section cut through the base pyramid. Though the 
frequently during the few years such obser- 
vations were being made, no steel maker, within our experience, 
would admit that a well formed cone, such as could be dislodged 
from a stearine ingot—see Fig. 1— could ever exist in a steel 
ingot. Eventually, however, a steel ingot weighing about 8 cwt. 


white ring ap 


was cast in such a way that it was held fast at each extreme end. 
When cooled under such conditions the ingot naturally cracked 
across the weakest part, and produced the cleanly separated cone 
reproduced in Fig. 2. In a round ingot the erystals growing 
from the bottom of the mould are formed into a cone, and in an 
octagon ingot they form an eight-sided pyramid. In each case 
the base pyramid is longer or shorter, depending on the cooling 
effect of the bottom in relation to the cooling effect of the sides ; 


but generally the base exerts its full effect, because it remains 


throughout in direct contact with the freezing ingot, whereas 
the sides of the ingot, soon after solidifying, leave the mould and 
are thereby ly insulated from its cooling effect by a gaseous 
envelope. In many cases the pyramid may be separated intact 
from stearine ingots by pressing a knife into the ingot at right 
angles to its axis, and splitting layer after layer of the crystals 
until the peak of, and ultimately the entire, pyramid is disclosed 
—Fig. 1. It is instructive, by similar means, to take ingots to 
pieces, as it were, in order to observe the effects of segregation 
and shrinkage cavities localised on their interior surface. The 
growth of the elongated crystals originating at the surface of 
an ingot mould depends on cir t , which appear to be 
somewhat contradictory, i.e., they are favoured sometimes by 
slow cooling and sometimes by rapid cooling. Elongated 
crystals occur most frequently in steel cast in chill moulds of 


* Iron and Steel Institute, September, 1916. Abstract. 











sand moulds. Obviously there exists a great number of 
instances where both kinds of crystals occur in the same ingot. 
Shrinkage and Contraction Cavities.—If we imagine an ingot 
mould filled with fluid material that could be cooled with perfect 
uniformity down to its freezing point. we should find that the 
level of the fluid would ually sink as the fluid cooled and 
shrank. If at this point the fluid were to solidify instantaneously 
without change of volume we should have a solid ingot, But 
neither stearine nor steel behave in this manner, and cavities 
due both to shrinkage of the fluid and contraction of the solid 
materials exert a great influence on the economic production of 
ingots, and have to be reckoned with. That the freezing of un 
ingot takes place by a continuous thickening of the solid envelope 





Fig. 2 


in planes llel to the cooling surfaces of the solid is not 
enanieatenty admitted. The illustration given in Fig. 3 has been 
reproduced and approved as a representation of the freezing of 
steel ingots. It is, however, so far as the authors’ observations 
go, a misleading representation of steel ingots, and an inaccurate 
representation of the freezing of any crystalline substance, 
metallic or otherwise. If a series of stearine ingots are cast 
simultaneously from, say, 65 deg. Cent. in square moulds, in all 
respects identical and widely spaced apart so that each cools 
freely, then on piercing the top and inverting one of them after 
fifteen minutes, and a further one after each additional fifteen 
minutes, we are left with a series of shells of gradually increasing 
thickness, but in each case the shape of the cavity out of which 
the fluid wax was emptied corresponds to that made by the 
inner walls of the mould. Also it forms where the bottom and 
sides intersect a sharp corner, and not the conventional curve 
seen in Fig. 3. That steel behaves in a precisely similar manner 
is known to those furnacemen who have opportunities now and 
again of seeing ingots broken up that have mn upset or other- 
wise accidentally and completely bled. The influence exerted 
by size and shape of ingot moulds on the position and dimensions 
of the pipe will be discussed later, but it is desirable at this stage 
to pon a feature exhibited by many ingots cast in straight- 
sided moulds as distinct from taper moulds used with either the 
narrow or wide end up. An ingot which has quite set and is 
still hot contracts in volume on cocling, but as the outer surface 





Fig. 3 


of the ingot is hard, and will not yield much, the stress of con- 
traction will be satisfied, wholly or partly, by the formation 
of internal cracks or cavities in those positions where the resist- 
ance is least. In a solid ingot there are certain planes of weak- 
ness, due to the arrangement of crystals, which converge from 
the corners of the mould towards the axis of the ingot. An 
ingot is therefore easily split along its axis by tensional forces 
acting at right angles to its length : and it is further induced to 
yield to such forees pd the fact that the ingot is hotter in the 
centre and weaker also on that account. This explanation 
accounts equally well for axial cavities and cracks formed just 
before or just after complete solidification. As, however, the 
contraction of the hot solid material takes place continuously 
in those parts of the ingot already solidified, and does not wait 
until the entire ingot mes solid, we may expect to find 
contraction cavities which were formed whilst the centre of the 
ingot was still fluid, and in that case they would not of course 
be formed at the centre. From the moment that a solid envelope 
is formed about the liquid the crystals growing from the sides 
of the mould form F gram of weakness where they meet each 
other obliquely, and it is along these planes that contraction 
cavities are located. 

Casting Temperatures.—When a crucible steel ingot breaks 
with a needle-like fracture it is said to be ‘‘ scorched,” and 
scorching is said to be due to the molten steel having ‘‘ had too 
much fire.’”’” A furnaceman does not generally commit himself 
by saying.whether the steel has been for too long a time in the 
furnace, or at too high a temperature. He may not know, but 
he does know a scorched ingot can be broken across with remark- 
able ease, and that he will Mt likely get into trouble if he makes 
many such ingots. Score ingots are objectionable only on 
account of their fragility, due to arrangement of the crystals 
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in definite directions, and the extended contraction cavities 
which may arise. But a from obvious defects like this, the 
quality of the steel is neither better nor worse for having shown 
the scorched appearance in the ingot. The internal structure 
of a “ cold cast ” ingot is unlike that of a hot cast ingot, because 
in the former case the of tion are dispersed 
throughout the entire ingot instead of being confined to the inner 
surfaces of the mould or the solid metal envelope already formed 
from it. The crystals therefore do not grow in planes but in all 
directions, and form spherical clusters floating in the fluid like 
seed pods of a dandelion floating in still air. The clusters of 
solid crystals are heavier than the fluid steel and tend to sink 
to the bottom of the mould. The formation of free crystals in 
the fluid material adds considerably to the mechanical strength 
of an ingot by interfering with the growth of elongated crystals 
at right angles to the sides of the ingot mould, i.e., by suppressing 
the scorched appearance. To express in definite figures the 
influence of varied casting temperature on the mechanical pro- 
perties of steel would involve aii enormous amount of labour, 
and require great experimental skill. It would, for example, not 
suffice to machine test pieces out of an ingot, because the defects 
to be looked for oui sometimes be in the test piece and at 
other times not, The least objectionable form of test piece is 
the ingot itself. But as commercial ingots are not amenable to 
the requirements of testing methods and machines, and as, 
further, there is no handy means whereby the casting tempera- 
ture of steel can be accurately measured, we are obliged to 
content ourselves with general statements to the effect that the 
casting temperature of steel may be too high or too low to pro- 
duce the best results. But in making wax ingots the variable 
conditions are controllable with that degree of accuracy which 
yields confirmatory results from duplicated tests, and as the 
behaviour of stearine wax in so many respects is comparable to 
the behaviour of steel it may be possible by its aid to confirm 
the general statements alluded to in the preceding paragraph, 
and also, by analogies, carefully drawn, to add something to it. 

[A method of casting stearine ingots at different temperatures 
and testing them by cross breaking is then described.] 

The most noticeable feature in a series of results thus obtained 
is the great increase in strength between those ingots cast re- 
spectively at 56 deg. and 54 deg. Cent., the latter being almost 
twice as strong, and this is confirmed by the appearance of the 
fractures, which show a marked difference within this short 
range of casting temperature. The ingots cast at 54 deg. Cent, 
have a granular or finely crystalline structure, whilst those cast 
at 56 deg. Cent. and over show scorch. This observation is 
quite in line with the behaviour of small steel ingots, both as 
regards appearance of fractured ‘surfaces and mechanical 
strength 

The Taper of Ingot Moulds.—If it is assumed that a taper 
ingot mould with the narrow end upwards is full of fluid metal 
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Fig. 4 

at a uniform temperature the act of setting may be represented 
by a series of equidistant lines drawn on a longitudinal section 
of the mould parallel to its inner surface, asin A, Fig. 4, each line 
being made shorter than its predecessor to account for the 
continuous shrinkage. The point at which a pair of these lines 
meet within the mould may be taken as indicating that in the 
horizontal plane passing through it the metal has solidified 
completely. The cavity above the point of intersection is a pipe 

ure and — and may be distinguished as “ primary pipe.” 

ut there still remains a triangle marked K, which, pe dR a. rot 
to our assumption, contains fluid metal and is hermetically 
sealed. This fluid in due course will also shrink and freeze and 
contract, but there is no possibility of the cavities thus formed 
being fed, and there is formed thus a more or less discontinuous 
extension of the pipe, which may be called “‘ secondary pipe.” 
On representing in the same manner the freezing of metal cast 
into a taper mould with the wide end up, but with shorter steps 
down because the shrinking fluid is falling from a wider into a 
narrower part, we arrive at B, Fig. 4. Here also the lines inter- 
sect and represent similarly that the material lying below the 
point of intersection has become solid. There is also a triangular 
residue of fluid metal, but in this latter case the triangle is 
inverted, and the meta! within it will freeze earliest at the lowest 
point, any shrinkage being meanwhile fed from above, and leave 
finally a hollow shrinkage cavity in the axis and at the upper 
end of the ingot. It is not possible in this kind of ingot to have 
a secondary pipe. Nothing can be done to prevent the shrinking 
of fluid steel as it passes from the liquid to the solid state ; and 
the only means of providing against the inconvenience of it is to 
arrange for fluid metal to be kept at a higher level ready and 
able to flow into what otherwise would be a shrinkage cavity. 
This means that an ingot must always solidify from the bottom 
upwards, which it does naturally when cast into a taper mould 
with the wide end up ; or in general terms, the metal in any plane 
must solidify earlier than the metal in any higher plane if shrink- 
age cavities are to be avoided. A fluid ingot cast with the wide 
end up shortens less rapidly than one cast with the narrow end 
up, and it is therefore more likely that the upper crust of frozen 
metal will resist the pressure of the atmosphere when the fluid 
underneath ceases to support it. This to some not very great 


extent will help to keep the upper and interior part of the steel 

uid ; it is more valuable, however, because it may prevent 
oxidation of the interior of the pipe and thus facilitate its welding 
when it comes later to be rolled or forged. The disadvantage of a 
shrinkage cavity whose surface has been oxidised by exposure 
to the atmosphere is recognised no matter in what kind of steel 





it occurs ; but it is widely believed that other kinds of shrinkage 
cavities will weld up without the steel being any the worse. 
Such a view is not quite in harmony with actual experience, and 
it may be said that the question is not and cannot be quite 
settled, as has been inferred, by boring holes into ingots or cogged 
bars, and then, after sealing hermetically, observing their beha- 
viour on forging. A hole made with a drill is smooth and perfectly 
clean. The interior of an unoxidised shrinkage cavity is uneven, 
and its walls are often lined with small crystallites, which make 
sharp angles with each other, and form very favourable starting 
places for internal clinks when the ingot is reheated too rashly. 
On the surface of such cavities one may sometimes find a fine 
coating of alumina which has been floating there on the decreas- 
ing mass of mother liquor, and left high and dry as the last of 
the fluid falls to a lower level. It appears to be on this account 
that blisters raised on thin sheets during hot rolling are occasion- 
ally found to be coated on their inner surfaces by a layer of 
alumina of a pale yellow colour. This also has something to do 
with the lamination of saws and other articles either during 
stamping or in the subsequent hardening operation. The in- 
verted taper mould is not generally used ingots whose wider 
end is less than 4in. across ; the reason being that, with the 
usual taper, the narrower end becomes too small to be struck 
directly by the molten stream without fear of its having previ- 
ously impinged on the side of the mould. When a stream of 
molten steel strikes the side of the mould the ingots are said to 
be “caiched.” A catched ingot is regarded as objectionable, 
because it scars the surface of the ingot and may lead either to a 
lamination, akin to a lap, or a rock on the surface of the bar. 
On the surface of very hard steel, notably on self-hard steel 
ingots, a “‘ catch” may lead to deep transverse cracks in the 
forged bar. 
‘ound Ingots.—One speaks of sound ingots in a comparative 
sense. Absolute soundness is never attained, but the imper- 
fections which give rise to no blemish or defect in the inter- 
mediate or final stages of manufacture are disregarded ; and if 
they are also equally unobjectionable in the use of the article 
they are commercially negligible. It may happen, however, that 
apparent trifles arising in the due course of manufacture grow 
into serious defects or causes of defects in service, and to trace 
their origin and fix the responsibility becomes a lengthy and deli- 
cate matter. If, therefore, an ingot works up into apparently 
faultless plates and bars and general forgings, it does not follow 
that the ingot was a sound one, but only that any unsoundness 
present was of small obvious consequence. Thousands of tons 
of ingots known definitely to be unsound in the absolute sense 
are rolled into girders, plates, rails, and other forms, and appear 
to yield no worse service on that account. Some others break 
and involve loss of life and other misfortunes as a set-off to the 
lower costs of manufacture arising from the use of material 
which is thought to be good enough, but not so good as it could 
possibly be made. In producing steel at what is called “‘ the 
market price,” these “ insignificant ’ defects in ingots are made 
as harmless as possible. In respect of piping and shrinkage 
cavities this is accomplished by cropping the top end of an ingot, 
or by avoiding oxidation of the surfaces of the cavities in order 
to increase their chances of welding up. To a certain extent 
this latter aim is secured by bottom casting, but direct attempts 
to secure its success have been made in other ways, e.g., inverting 
the partly solidified ingot. Individual steel makers are to be 
found who contend that bottom cast ingots can be made per- 
fectly sound in the usual mould by using a long trumpet and 
feeding it with hot metal. This, oa the face of it, is highly 
improbable, however long the trumpet is made, as the steel in 
some parts of the runner brick will certainly freeze across, and 
thus hermetically seal up the ingot before the interior parts of the 
ingot have solidified. renner bricks are made and laid in the 
casting plate by human agencies ; and sometimes the opening is 
sloped and sometimes it is chipped or has a fash on one side. 
Either incident will cause the metal delivered under pressure to 
be diverted from the vertical, and that part of the mould in 
direct line with the sloped opening in the runner bricks will be 
washed by the incoming steel and may have a cavity melted 
out of it. The mould is attacked in this manner at varying 
heights, sometimes as much as 16in. from its base. If the open- 
ing lies centrally under the mould the steel maker may hesitate 
to believe that the cavity when disclosed can have arisen from 
any defect in the ing arrang t. It is much easier for 
him to think that the mould as delivered by the ironfounder 
contained such a defect more or less consciously concealed, and 
the view seems to be justified by the fact that troubles of this 
kind arise more frequently in new than in old moulds. The 
reason, however, for this apparent justification, apart from the 
fact that new moulds are more carefully scrutinised, lies in a 
difference between new and old moulds, the inner surfaces of the 
latter being protected to some extent by the deposit of oxidised 
metal which thickens on them by use. Deflection of hot metal 
to one side of the mould favours the formation of cracked ingots. 
This remark ought to be decorated like a recurring decimal 
when applied to the casting of hard steel ingots. If the runner 
brick does not open in the axis of the mould the incoming 
streams cannot possibly form an ingot whose temperature is 
uniform, and the chances of the surface of the mould being cut 
are increased. The most advantageous arrangement, within the 
author’s experience, for casting groups of ingots is a solid bottom 
mould having a central hole provided with a small taper fire-clay 
sleeve. This arrangement ensures the formation and feeding 
of the ingot by a stream of fluid steel entering on and passing up 
the axis of the mould. The fire-clay sleeve is also long enough to 
give direction to the incoming fluid, and both damaged ingot 
moulds and longitudinal cracks in ingots are practically elimi- 
nated. When cast in this manner the mould must necessarily 
stand with the wide end uppermost. As a means of feeding the 
unavoidable shrinkage cavities in the upper part of an ingot, 
the simplest and most effective device is the white hot fire-clay 
head or nozzle used by the crucible steel] maker. No feeder head 
and no system of producing really sound ingots involves so small 
a percentage of waste. But the device has not been applied to 
very large ingots, nor to groups of ingots cast through the bottom 
from a common runner. A refractory head in the form of a 
brick lining in the upper part of the mould or, more economically 
in some cases, as a superimposed piece can be operated with a 
discard of 10 to 15 per cent. of unsound and segregated material. 
Apart from shrinkage cavities the inverted mould is advan- 
us in another important respect. When steel is cast on the 
cold side, as certain kinds should be to facilitate cogging in the 
forge or mill without cracking, there forms on the upper surface 
of the fluid steel a crust of crystals which may be broken and 
thrown back on to the sides of the mould, or pieces thereof may 
be washed into the ingot and form blowholes and other centres 
of weakness. In the ordinary form of mould this frozen surface 
is being pushed, as the steel rises, into a constantly decreasing 
area, and it must ultimately break up or allow the steel to flow 
over it. In the inverted mould, on the other hand, the frozen 
crust is rising always into a larger area, which keeps its edges 
free, and permits it to grow without becoming thicker and 
stronger ; consequently there is less danger of the crust being 
broken, and it is possible to produce groups of ingots at a lower 
casting temperature. 














A WATER supply system is being constructed for the 
city of San Francisco, at an estimated cost of about 
£9,000,000 and is to be completed during the next eight 
years. The water will be trong 181 miles from the 
Hetch Hetchy Valley, and will amount to 400,000,000 

allons per day. The capacity of the aqueduct is not as 
ray as that of the Catskill aqueduct in New York, but 
its length is much greater. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Next Week’s Quarterly Meeting and Wages. 


THe October quarterly meeting takes place 
next week in Birmingham. Since my forecast a fortnight 
ago of the probabilities of prices at this important trade 
gathering, ss has occurred to upset the expectations 
I then set out. It is true puddlers’ wages are advanced 
a further 2} per cent., but my review took notice of this 
possibility, and it remains unlikely that the meeting will 
see any important changes in the price situation. 
Staffordshire marked bars are practically certain to be 
confirmed at the existing figure of £15 10s. basis, with 
£16 2s. 6d. as the quotation for Earl Dudley’s brand. 
and if best iron is unchanged it is very improbable, with 
pig iron prices in their present declining condition, that 
unmarked finished iron in any leading direction will be 
advanced. The Wages Board declaration for July and 
August, made known this week, certifies the net average 
selling price over that period to have been £14 2s. 2. 10d. 
per ton, against £13 13s. 11.63d. for the previous two 
months. This increase carries with it a sliding scale 
wages advance, bringing puddlers’ remuneration to 
16s. 9d. per ton, and millmen’s wages in proportion. It 
is interesting that the details come out as follows :— 
Bars (net price), £13 15s. Id.; angles and tees, 
£14 14s. 8.67d.; plates and sheets, £16 10s. 1jd.; and 
hoops, strips, &c., £14 17s. 3.68d. Remembering that 
July and August were months when, owing to the heat, 
the puddling furnaces were only running irregularly, no 
surprise is expressed that production should show a falling 
off of 4700 tons, the figures for that period being only 
28,940 tons compared with 33,644 tons in May and June. 


Weak Pig Iron. 


There is no denying the conclusion from present 
market appearances that pig iron is weak. Not only are 
Midland sorts selling at a sacrifice of the Government 
maximum, but nothing is now heard of any agitation for 
increased maxima this month, although the Ministry of 
Munitions some time ago led makers to understand that 
the rates which now apply would be reviewed at the close 
of September, and would be further raised if sufficient 
cause could be shown. The Ministry has more recently, 
however, taken its own way of impressing producers with 
the fact that much more conclusive reasons than now 
exist will have to be provided befcre any new and higher 
terms are conceded. The concessions of the past fortnight 
or three weeks with respect to even the current official 
top rates of Midland irons were repeated this—Thursday— 
afternoon in Birmingham. Sellers were glad to accept 
2s. and 3s. per ton below the Derbyshire and Northampton 
maximum for forge iron, and foundry iron was fully Is. 
per ton under the official premium. The production of 
forge numbers is very palpably in excess of demand at 
date, and this is weakening the market. Consumers 
press for concessions, and altogether they are just now 
operating with caution. Though some contracts are 
running out, a large number of the bigger district consumers 
are well covered, so that they can afford to stand off the 
market and ‘“ wait and see”’ what developments in their 
favour the next few weeks will bring forth. 


Export Foundry Iron. 


Foundry pig iron is sensibly firmer than forge. 
There are hints about output at the furnaces having 
diminished. South Staffordshire numbers in particular 
realise full prices. There are few external outlets for 
pig iron now. France is prepared to take large supplies, 
but the quality must be as near steel as possible. 
Italy is admitting nothing that is not definitely destined 
for war work, but for such consignments high prices can 
be realised. The chances of the shipping trade having 
diminished, smelters are faced with the problem of 
adjusting output to the precise needs of the home market. 
This demand is more and more finding expression in basic 
iron, and there is some talk of diverting more furnaces 
to the production of basic pig. A large proportion of 
low-grade forge iron is just now being turned out, owing, 
so Midland and Staffordshire furnace owners say, to the 
inferior nature of much of the coke now coming forward 
from the ovens. Staffordshire forge and foundry iron is 
being absorbed more regularly than Midland sorts, and 
foundry numbers this week realise the full maximum of 
97s. 6d. for part-mine and 120s. for all-mine. Forge 
numbers are 90s. for common, 95s. part-mine, and 115s. 
all-mine. Superior Staffordshire all-mine pigs keep at :— 
Warm-air forge, £7 5s. per ton; foundry, £7 15s.; Lord 
Dudley’s cylinder and equal quality iron, £8 7s. 6d., and 
cold-blast £9 2s. 6d. per ton. North Staffordshire iron 
is quoted :—No. 4 forge 95s., and foundry and basic 
numbers 97s. 6d. The Government limits for Derbyshire, 
Leicestershire, and Nottingham makes continue at :— 
No. 4 forge 90s., No. 3 foundry 92s. 6d., No. 2 foundry 
94s. 6c:., No. 1 foundry 96s. 6d., and basic 97s. 6d. per ton 
—all net f.0.b. at the furnaces. These rates bring Derby- 
shire and cognate qualities into proper relation with 
Northamptonshire, which remain at 87s. 6d. for No. 4 
forge, 90s. fcr No. 3 foundry, 92s. for No. 2, and 94s. 
for No. 1. 


Dearer Bar Iron Prices. 


Continued pressure for bar iron keeps prices very 
firm. This is especially seen regarding small sizes. 
A great deal of this class of iron is being inquired for on 
behalf of France, and although agents are sending over 
what they can get the supply falls very far short of the 
demand. The restrictions on the export of bar iron are 
found to be less stringent than in some other directions, 
and this is helping the trade. The needs of India also 
are receiving consideration from this district. The amount 
of bar iron available for shipment after home requirements 
have been met is not large. The business done, however, 
such as it is, has caused the prices of small sizes of bars to 
advance. The usual scale of extras for these mill products 
in South Staffordshire no longer applies, and for sizes 
down to °)/,in. a substantial premium is required over 
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and above the £16 10s. per ton which is quoted as the 
current basis price of jin:. rounds, squares, and flats. 
Merchant bars (crdinary sizes) are quoted on the open 
market £13 15s. net. f.o.b. at makers’ works, and nut 
and bolt qualities are £13 15s. to £14 5s. per ton delivered 
in the district. The shortage of puddled bars is unrelieved. 
Some of the houses that ordinarily have sales to make 
have no material of this sort to offer now, and for that 
obtainable £11 15s. to £12 per ton is stiffly required. 
Tube strip is quoted £14 15s. to £15 per ton and hoops 
and strips in proportion. 


Steel and Tubes. 


Local steelmakers cannot provide the market 
with many steel sheet bars, since Army and Navy needs 
are still receiving first attention. The trade of the 
galvanised sheet makers is especially deranged in con- 
sequence. Few supplies either are obtainable from 
South Wales, and deliveries from the United States have 
become so shrunken that American material unfortunately 
entirely fails to relieve the stringency. Under these 
circumstances, the galvanisers find it remains extremely 
difficult to carry on business. American sheet bars are 
quoted round about £12 10s. to £13 c.if. Liverpool, 
with a carriage and other charges of £1 to £1 5s. per ton 
for delivery to Birmingham. Home quotations for 
business outside “controlled” works consumers are 
above those mentioned. The steel scrap trade at date 
is comparatively inactive. Supplies are being sent from 
the Midlands to South Wales at about £5 15s. delivered 
to works, the official maximum price. Satisfaction is 
expressed by sellers at the new scheme agreed to by the 
Munitions Ministry incorporating the “ grading ”’ principle 
intc scrap sales according to certain recognised qualities, 
prices applying thereto in the same way as appertaining 
to Midland and Staffordshire pig iron. The new schedule 
is not all that sellers had desired, but it is pronounced to 
be a considerable improvement upon the original “rule 
of thumb” attempt by the authorities to arrange a steel 
scrap maximum, and to that extent the new concession 
affords gratification. There are more heavy steel turnings 
on offer than can be sold. A certain quantity of light 
cast iron scrap is selling at £3 10s. to £3 lls. per ton. 
The wrought iron and steel tube makers are extremely 
busy at date, since the Government continues to make 
heavy demands on their output. The principal firms 
have practically nothing more to sell. Prices for the 
moment are unchanged, but it is noteworthy that an 
advance has lately taken place in tube prices in America. 


**Substitution ” in the Engineering Trades. 


The new Government proposals for labour 
“‘ substitution ” in the works to provide. additional men 
for the Army will need to be undertaken with caution 
in Birmingham, so far as they apply to the engineering 
trades. Master engineers will look with a jealous eye 
upon any attempted raids upon the stock of highly skilled 
men, and even the semi-skilled operatives are already 
by no means either too numerous or too efficient. Still, 
Birmingham employers are free to recognise that mere 
questions of convenience must be subordinated to national 
needs. With the best that can be done to improvise 
skilled labour in the engineering branches there is still 
an urgent need of men who can set up machines, adjust 
the tools, and keep the piant running so as to ensure the 
largest output. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE demand for steel of all kinds continues to 
be very insistent, and it will be interesting to see how far 
it is going to modify the general character of the iron and 
steel trades in this country. It is, of course, well known 
to the traae that the proportion between the output of 
iron and steel in Great Britain was quite different from 
that existing in Germany and the United States, the 
British proportion of iron being very much greater. 
Possibly, when the war is over conditions will be so much 
changed that the general character of the trade will 
become more like that of America. Our present trouble 
is largely the result of our failure in former years to 
develop the basic steel trade, and this trouble might 
have been reduced before the present time had it not 
been for the conservatism in the official specifications 
for Army steel. The Iron and Steel Institute meeting 
has done something to show up the unnecessary nature 
of this conservatism, but science ought not to have been 
needed to do this, because it was common knowledge 
that the whole of the German army supply was based 
upon basic steel, and the Germans did quite well enough 
in the matter of artillery when the war began. The 
tendency to organise the whole trade for war continues, 
and it is, of course, a matter of congiatulation at the 
moment, for it certainly shortens the period of the struggle, 
and thus saves life; but afterwards it will become more 
difficult and more tedious to reorganise on a peace basis, 
and this feature must not be overlooked. 


Foundry Iron. 


The market in Manchester for foundry iron 
remains very steady at the official prices, viz., 97s. 6d. 
for Derbyshire and 98s. 3d. for Lincolnshire. Stafford- 
shire iron sells at 5s. less than the official maximum at 
97s. 6d. in competition with Derbyshire. As there is 
practically no competition with Cleveland in Manchester 
itself, no reason exists for lowering the prices of either 
Derbyshire or Lincolnshire, and yet there are reports 
that sales are being made here and there at less money. 
These, I think, must refer to orders taken from consumers 
up in the North. Of course, Cleveland iron at 87s. 6d. 
on trucks at the furnaces could be delivered in Manchester 
at about 1s. 4d. per ton less than the maximum for Derby- 
shire ; but the Cleveland certificate stands in the way of 
business through merchants, and the difference is not 
great enough to induce them to sign that document, even 
if they were not nearly so determined as they are to 





boycott Cleveland iron until the certificate is withdrawn. 
In the North, however, the difference between Cleveland 
and Derbyshire is much greater, and consumers will 
naturally try to get the former iron where they can, 
unless the price of Derbyshire is reduced. Actual new 
business in foundry iron is not great just now, but there 
is a fair aggregate with small orders, and no sign at all 
that makers are nervous about the sale of their output, 
even if more furnaces are not commandeered for the 
making of basic iron. It is to be noted that Derbyshire 
furnaces can charge 5s. more for basic iron than Lincoln- 
shire furnaces, and owners may not be sorry to be com- 
mandeerec. Scotch foundry iron remains at 126s. 6d. 
for Monkland and 128s. for Glengarnock delivered, and 
business is on a very small scale, but there is no present 
probability of any reduction in the price. 


Semi-steel. 


The position in semi-steel does not improve. 
The testing time for the small consumer has now come, 
and one does not quite see whence he is going to obtain 
material. According to reports from America, the mills 
there have ceased to make any 2in. billets. They never 
liked the trade, as they have always been accustomed to 
make 4in. steel, and almost all the steel manufacturing 
plant in the States is made to deal with this heavier 
material, and now that American billet makers have plenty 
to do to keep their own manufacturers going they do not 
pay any heed to the cry for 2in. billets from this side. 
t might still be possible to import 4in. stuff, but probably 
the cost would not be less than £14 10s. c.i.f. Of English 
billets one hears nothing, and it is to be concluded that 
there are none outside the control of Government. Some 
soft steel wire rods might still be had at about £19 10s. to 
£20 c.i.f. Liverpool. 


Serap. © 

The position in scrap, which has been rather 
queer for some time, seems now to be gradually getting 
better, but so far I do not hear any more of the supposed 
new scheme for classification. This scheme is sure to 
afford plenty of room for criticism, for it is far from easy 
to classify scrap, even for people who, like myself, have 
dealt in their time with tens of thousands of tons. The 
market for steel scrap of the ordinary melting quality 
is rather better than it was, as buyers in South Wales 
are disposed to pay more, and, it is said, up to the Govern- 
ment maximum ; but whether this means 110s. per ton, 
or 110s. plus 24 per cent., is a little uncertain. In any 
case, however, the price is better for the Lancashire dealer 
that that offered from Sheffield, which is still only £5 per 
ton delivered. I do not find that any dealer here is anxious 
to sell steel scrap, even at the enhanced price, and probably 
it will be wiser for the merchant to wait and see whether 
the classification scheme comes to anything, and, if so, 
to what. The struggle between sellers and buyers of 
heavy wrought scrap still goes on, the price offered at 
the forges being £5 10s., and that required by the dealers 
£6. There seems no reason why holders of wrought scrap 
should part with their property for less than it is worth, 
and certainly £6 is moderate enough, when finished iron 
is at £13 15s. net. Some slight improvement is noticeable 
in the market for foundry scrap, one lot of the best quality 
having been sold at 97s. 6d. Last week it was difficult 
to get 95s., and even now many buyers will not pay more. 
Here, again, there is some anomaly in the position, for 
ordinary qualities of cast metal should be worth much the 
same as common pig iron, and, indeed, I have known 
them to sell for more, and certainly textile machinery 
scrap should always bring about 3s. to 4s. more than the 
price of Derbyshire or Cleveland pig. 


Metals. 


The market for copper, &c., is, of course, much 
stronger. Best select ingots are particularly scarce, and 
are quoted here at £140 10s. to £141. Tough ingot can 
be had at £138 to £138 10s. Good heavy old copper is 
now quoted at £130 to £132. Strong copper sheets are 
at £164. English tin, £178 10s. Spelter in small lots, 
£62. English soft lead, £34 10s. 


Barrow-in-Furness, Thurs day. 


Hematites. 

Business in the hematite pig ircn trade is exceed- 
ingly brisk. Makers are faced with a huge demand for 
their iron, and are making big efforts to satisfy the require- 
ments of consumers. In the immediate districts of 
Barrow and Workington there is a very considerable 
consumption «f iron at the steel works and other places 
engaged on turning out munitions of war, and, apart from 
this, a good tonnage of iron is being sent away by rail to 
various centres in adjoining counties. Shipments by sea 
are quiet, particularly from Barrow. There are 30 
furnaces in blast in the entire district. No additions are 
reported, but further furnaces may be in operation in a 
month’s time. Prices are steady at the maximum rates, 
with parcels of mixed numbers of Bessemer iron at 
127s. 6d., and special brands at 140s. per ton f.o.t. There 
is nothing being done in warrant iron, the quotation 
remaining at 115s. per ton. The total of warrant iron 
held represents only 450 tons. 


Iron Ore. 

All through the district there is marked activity 
in the iron ore trade. Raisers are maintaining a fuller 
output, and the whole of it is snapped up at once. Many 
more men could readily be employed at several of 
the mines, where large developments are capable of being 
made. The importations of ore from Spain and Algeria 
are well maintained. 


Steel. 

There is plenty of industrial life in the steel 
trade. This activity would be even mcre marked if 
sufficient labour were forthcoming, but the right men 
are difficult to get, when so many concerns are wanting 
them. At Barrow and at Workington most of the mills 
are as busy as they can be on semi-manufactured munitions 
of war. The plate mills at Barrow are standing idle still. 
At smaller works there is an equally busy state of affairs. 
Billets are in big demana, and the quotation is £12 per ton. 





Heavy castings on Admiralty account are in good demand. 
For the usual sorts of steél for commercial uses little or 
nothing is being done in these days. Heavy rails are at 
£10 17s. 6d. to £11 10s., light rails £12 to £12 10s.,"and 
heavy tram rails are at £12 5s., whilst ship plates are at 
£11 10s. and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades and those associated with them 
were again busily at work on Monday last, after a week's 
holiday. Necessary repairs were carried out during the 
week, and men were also kept back on push jobs, 


Fuel. 


For coal there is a brisk demand, with good steam 
sorts at 24s. 6d. to 27s. per ton delivered. House coal is 
in better demand at 27s. to 36s. 8d. per ton delivered. 
For coke the demand is heavy, with 33s. to 35s. 6d. per 
ton quoted for East Coast sorts, Lancashire cokes being at 
3is. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron Trade in September. 


THE most marked feature of the Cleveland iron 
trade during September has been the substantial fall in 
shipments. With an increasing pressure upon the output 
to meet the multifarious demands of the war, there has to 
be a strict allocation of production, all transactions, in 
actual.fact, being under the surveillance, at one stage or 
another, of the specially appointed authorities. Although 
the shipments abroad have been lower, the home trade 
has been rather more active, and the market has continued 
to be extremely strong. The removal of the embargo 
upon sales to Scotland, so far as to permit of business for 
October deliveries, stimulated the market, Scottish buyers 
coming forward freely to cover their requirements. Home 
consumers on this side of the border have also bought 
substantially for deliveries up to the end of the year. In 
the foreign trade shipments to France have been held up, 
owing, in a considerable measure, to the great congestion 
of tonnage in French ports. French requirements, how- 
ever, are still extremely heavy, and big contracts have been 
entered into for delivery during the current month, as well 
as for further ahead. Business with Italy, which has been 
compelled during the summer to buy largely from America, 
has shown recovery. Trade with neutrals is still pro- 
hibited, and the few licences which have been granted in 
this direction are only the exceptions which prove the rule. 
Merchants who had been holding warrants against very 
long standing commitments to Scandinavian neutrals have 
found it necessary to cancel these contracts, and the 
parcels of prompt iron which have, in consequence, been 
coming into the market have been snapped up at high 
prices. The general expectation that additional furnaces 
would be put into blast during the month has been dis- 
appointed. The total in blast is 71, of which 28 are on 
Cleveland iron, 30 on hematite iron, and 13 on special kinds 
of iron. The shipments of pig iron during September 
amounted to 44,969 tons—coastwise 1605, and abroad 
43,364 tons, as compared with 63,635 tons in August, a 
decrease of no less than 18,666 tons. This decrease is 
accounted for by the reduced shipments to France, which 
are down by 19,177 tons—35,063 tons, as against 54,180 
tons. Italy received 8337 tons, against 3050 tons, but no 
iron went to the United States, which in August took 
3275 tons. 


Current Business. 


This week the Cleveland iron trade has presented 
few features of moment. Business generally has been 
very quiet. In the latter part of September there was 
heavy buying, and consumers are for the time being com- 
fortably placed. The order books of makers and mer- 
chants are full, and substantial deliveries are due to 
be made during the current month. Business at the 
moment is accordingly restricted very largely to odd 
prompt lots, which are in constant request and change 
hands at high figures. There is no new development in 
the export trade. Prices are unaltered, although there is 
just now considerable discussion as to a probable increase 
in the maximum ratio, both for Cleveland and hematite. 
It would seem that the whole question is under review in 
the proper quarters, but so far, at all events, there is 
nothing to justify current rumour as to any advance in 
price. In the home trade 87s. 6d. remains the maximum 
price of No. 3, No. 4 foundry, and No. 4 forge, with u 
premium of 4s. for No. 1. The general foreign quotations 
are 97s. 6d. for No. 3, 96s. 6d. for No. 4 foundry, and 
95s. 6d. for No. 4 forge, with No. 1, 102s. 6d. 


Hematite Pig Iron. 


The acute stringency in the hematite pig iron 
trade continues unabated, owing to the tremendous 
demands of the home industries and of the Allies. The 
whole of the output is going into immediate consumption. 
Deliveries are beitig well maintained under the strict 
supervision of the Control Committee, but the complete 
official organisation necessawjly leaves no scope for business 
operations, every transaction being subject to variation 
according to the needs of the customers. Prices are 
unchanged. For home consumption and for France the 
price of mixed numbers stands at 122s. 6d., and the 
general export quotation 140s. 


Iron-making Materials. 


There is little or no business passing in the foreign 
ore trade. Large consumers are well stocked, and are 
holding off the market. Coke is in fairly good supply, and 
good medium furnace kinds are still quoted around 
30s.°6d. delivered at the works. 


Manufactured ‘Iron and Steel. 


No matter what turn affairs take in the war, there 
is every evidence that the approaching winter will witness 
a condition of activity hitherto unequalled in the manu- 
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factured iron and steel trades. Still, naturally, the 
requirements of the naval and military authorities are of 
first importance, and these are leaving little opportunitv 
for the carrying out of mercantile orders for privat 

customers. At the same time, even without this branch 
of the trade, the orders on hand would keep the large 
staffs employed for many months to come. The shipments 
of manufactured iron and steel from the Cleveland district, 
during September, amounted to only 21,414 tons, of which 
2368 tons—iron 2189 tons, and steel 179 tons—went 
coastwise, and 19,046 tons—iron 672 tons, steel 18,374 
tons—went abroad, as compared with 31,803 tons in 
August, a decrease of 10,389 tons. The falling off was 
chiefly due to France, which received only 13,440 tons, 
as against 23,246 tons, a reduction of 9806 tons. India 
received 467 tons as compared with 1833 tons, and Japan 
2047 tons as compared with 1617 tons. Nothing went 
to Australia, as compared with 529 tons, and Africa took 
295 tons as against 352 tons. The following are home 
maximum prices :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d. ; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d. ; 


common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 128, 6d. Export quotations are 
as follows :—Common iron bars, £14 17s. 6d.; best 


bars, £15 7s. 6d. ; double best bars, £15 15s. ; treble best 
hars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s. ; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s. ; steel bars, Siemens, £16 10s. to £17 10s. ; steel 
hoops, £16; steel joists, £11 2s, 6d.; steel strip, £17 ; 
heavy sections of steel rails, £12, all less 2} per cent., 
except ship plates, angles and joists, packing iron, and 
iron bars. 


The Coal Trade, 


The northern coal trade position retains all its 
strong features. The remarkable recovery in coal values 
shows no abatement. What was little more than a week 
ago the weakest spot is now one of the strong features. 
For instance, Durliam unscreened coals, gas, coking, and 
bunkers, are well above the limitation prices, whereas 
they were much below the commoner grades of coking 
and bunkers being as low as 18s. All classes of steam 
coals are firm, with the exception of small steams, which 
are very weak and in poor demand. The export trade 
to the Scandinavian countries has fallen off considerably, 
and smalls appear to have suffered most. Some of the 
collieries are heaping them, instead of selling them, 
the hope evidently being that the home market demand 
may increase and absorb the increasingly large surplus 
stock. Northumberland best steams are firm. The 
quantities available are severely limited. Most of the 
larger producers are sold ahead, at least to the middle of 
October, and in several instances further forward still. 
Seconds are fairly firm, though some of the Tyne varieties 
are seeking trade at about 30s. and under through middle- 
men. Smalls are weak and a drug on the market. 
Unscreened steams for bunkers are improving ana are 
in better demand. The Durham section is strong all 
round. Steam coals are active and firm, and gas coals 
have even further improved their position. Bests are 
firm and seconds have gone up quite 2s. during the last. 
day or two. Coking fuels have stiffened and the minimum 
price has improved to 25s. Bunkers are becoming 
searcer ; forward sales are constantly taking place. The 
minimum for good ordinaries in the forward market is 25s., 
which is also the minimum for spot transactions. The 
better brands are equally scarce and firm. The coke 
market has weakened a little and stocks tend to increase, 
the main reason being that licences are difficult to obtain. 
The foundry classes have eased in price. Patent coke is 
being offered at about 57s. or even less. Gas coke, 
though affected also by licensing troubles, is fairly steady 
at recent prices. Quotations are as follows :—Northumber- 
lands: Best Blyth steams, 40s.; second Blyth steams, 
30s. to 32s. 6d. ; best smalls, 22s. 6d. ; households, 37s. 6d. 
to 40s.; bunkers, 22s. 6d, to 25s.; Tyne prime steams, 
35s. to 37s. 6d.; Tyne second steams, 30s. to 32s. 6d. ; 
special Tyne smalls, 25s. to 27s. 6d.; ordinary Tyne 
smalls, 20s. Durhams: Best gas coal, 32s. 6d. to 35s. ; 
second gas, 27s. 6d. to 30s. ; special Wear gas, 34s. to 35s. ; 
smithy, 25s. ; coking unscreened, 22s. 6d. to 25s. ; coking 
smalls, 20s. to 22s. 6d.; ordinary bunkers, 26s, to 27s. ; 
best. bunkers, 28s.; foundry coke, 38s. to 45s. ; furnace 
coke, 36s. to 40s. ; gas coke, 33s. to 35s. 


Striking Wage Advances. 


The quarterly ascertainment of the selling price 
of coal under the sliding scale, which regulates miners’ 
wages in Northumberland, shows that the average selling 
price in the past three months has been 18s. 11.8ld. per 
ton, and this carries with it an increase of 19 per cent. 
in the wages of the men, making the county percentage 
131 per cent. over the basis of 1879. The previous 
quarter’s ascertainment carried an advance of 22 per cent. 
With that advance the miners’ wages reached the highest 
point in the history of the Northumbrian coalfield. It 
is under the supplementary scale agreed to in September, 
1915, that the present state of affairs has been arrived at. 
The last ascertainment before the war was that in July, 
1914, which gave the selling price at 9s. 5.37d., with wages 
50 per cent. above the basis. The wage scale shows the 
following results since that date :— 








January, 1915 .. Reduction .. 3 per cent, 
April, 1915 Advance Pere % 
May, 1915 War bonus .. .. 15 ow 
July, 1915 Advance eae, toe ae 
October, 1915 Advance ST Ee a 
December, 1915 Reduction .. .. 5 i 
February, 1916 Advance . +s, ae ” 
June, 1916 .. .. .. Advance 22 as 
September, 1916 .. .. Advance 19 AX 
Net increase since the 
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SHEFFIELD. 


(From our own Correspondent.) 


Preparing for Peace. 
Lack of space prevented me referring in my 
letter last week to the remarks of Lord Aberconway at 
the annual meeting of John Brown and Co. held here, 





On such occasions his lordship always says something 
of special interest to the steel industry, This time he 
touched upon the firm’s preparations for peace, and made 
a few observations about war profits. In normal times, 
as I have pointed out previously, Browns, like other 
armament firms, caleulate on about 50 per cent. of their 
orders being for manufactures of a peaceful character. 
Now, of course, that has all been temporarily laid aside, 
or most of it has, but the company is ready to cope with 
it as soon as peace is declared. There will then be a very 
great demani for merchant shipping and Brown’s com- 
bination of shipyards is fully prepared for all demands. 
They do not expect to have to go begging for crders. 
‘“* We believe,” said Lord Aberconway, “ that we can fill 
our shipyards and engine works for some years to come 
at fair prices. We are in touch with a large number of 
great shipping companies, and we never stood better than 
we stand to-day with the Admiralty for such Government 
work as may be given out after the war.”” The armament 
side of the business, he added, became every year of 
relatively less importance and more fitted to cope with 
work which might be described as of a civil character, 


War Profits Taxation. 


Not less interesting were Lord Aberconway’s 
remarks regarding war profits. He complained of the 
dual system of levying taxes on these and of the way in 
which the time of ‘“ controlled ” firms was wasted through 
having to present two sets of accounts, one to be dealt 
with by the Ministry of Munitions and the other by the 
Treasury, under the Excess Profits Act. The armament 
firms collectively had approached the Chancellor of the 
Exchequer, and pointed out the difficulties, though he 
did not seem to have removed the grievance. Yet 
uncontrolled firms were not subjected to the annoyance. 
They could make any profit they liked without being 
subject to dual taxation. ‘“ Personally,’ added his 
lordship, ‘‘ I would be very glad to see a clean sweep made 
by the Chancellor of the Exchequer of all excess war 
profits, provided proper recognition was given to the 
financial necessities of manufacturers. Much of their 
machinery is overworked, there is rapid deterioration of 
plant, and a great many machine tools will become obsolete 
or useless at the end of the war. Buildings are erected 
for special Government purposes, and all these con- 
tingencies have to be provided for in the company’s 
accounts with the departments of the Government 
eoncerned.”’ How serious a matter such depreciation was 
they would gather from the fact that during the last 
sixteen years they had set aside, in addition to ordinary 
depreciation, something like three-quarters of a million 
special depreciation in their different departments. If it 
had not been for that he thought it was very unlikely that 
they would have been able to declare any dividend at all 
that day. 


An “‘Armaments. Ring” Denial. 


A very emphatic denial of the allegation that 
there is anything in the nature of an armaments ring or 
combine, and that it had refused the help of outside firms 
till compelled by the Government, was given on the same 
occasion by Col. Bernard A. Firth, a director of John 
Brown and Co., and of Thomas Firth and Sons. In the 
ease of Firths he could say that they alone, in the autumn 
of 1914, were employing no fewer than 40 firms as sub- 
contractors on shell work, and he knew that Browns and 
similar concerns were by no means behind in making the 
best possible use of the engineering resources of the 
country. In spite of those facts they heard such absolutely 
unfounded allegations as that to which he had referred 
coming from a gentleman in the position of president of 
the Engineering Section of the British Association. My 
own experience is that the patriotism of the armament 
firms is very generally recognised and appreciated through- 
out the country, and nothing has been heard for a long 
period of the mild agitation for the establishment of Govern- 
ment armament works, which once occupied the attention 
of the critics. Inquiries have shown most conclusively 
that although the making of armour, guns, and shells has 
been the monopoly of a small number of firms, those 
responsible for the management of them have always 
pursued a policy of moderation in regard to prices and 
profits. The knowledge available suggests that the 
country would have much to lose and nothing to gain by 
taking this important work out of private hands and 
running it as a State Department. A similar movement 
in the United States appears to have subsided. 


The Question of Distribution. 


Much good work is being done in ventilating 
schemes for placing British industry on a more progressive 
and more enterprising footing, whereby lost ground in the 
world’s markets may be recovered so soon as normal 
trade conditions return, and individual manufacturers are 
taking steps to put their houses in order. It is advisable, 
however, that the equally important question of marketing 
British commodities should receive more attention than 
it is doing. The success of German industry in all parts 
of the world has been brought about as much by its 
splendid organisation for bringing its wares to the consumer 
as by its manufacturing activity, if not more. - People in 
this country need to learn the truth that the art of 
distribution abroad needs special study, and is a thing 
quite apart from production. A man may be a veritable 
Napoleon in planning and organising his works, and yet 
prove a complete failure in arranging a programme for 
marketing his wares. This cannot be done properly 
without an expensive organisation, hence some combina- 
tion of interests is desirable, so that the financial burden is 
shared and does not fall too heavily upon individuals, 


Juvenile Earnings, 


So far as the industrial centres are concerned, 
children are no longer “ hostages to fortune,” provided 
that they are big enough to do any description of work. 
One conspicuous feature of the war conditions has been 
its effect in appreciating the value of boy labour. Quite 

oung boys can now earn in the Sheffield steel works 
anything from 18s. to 40s. per week, and now the Ministry 
of Munitions has ordered a drastic advance on the wages 
of females. Under this order—which applies to every 
firm doing some work for the Government—girls under 





sixteen years of age must be paid 3d. per hour, representing 
from Ils. to 13s. per week, according to the number of 
hours worked. This scale will inelude little girls of 13 
and 14, just leaving school, who have been content 
in the past with a few shillings per week. The local 
edge tool, cutlery, and plate makers are up in arms 
against such a serious increase in their wages bill, but it 
is doubtful whether they will succeed in obtaining any 
modification of the scheme. The weekly income of 
working pecple who have a large family of boys and girls 
big enough to werk must be such as to create a feeling of 
envy among the professional classes. It is this feature 
that accounts for the extensive buying by working men 
of pianos, gramophones, plate and jewellery, and the 
choicest viands that the dealers have to offer. 


Iron, Steel, and Fuel. 


The effect of the week-end stoppage of the local 
works and the proximity of the quarterly meeting has been 
to accentuate the quietness of the iron market. In 
foundry iron business has been flat for a long time, owing 
to the very limited consumption of certain important 
sections of the finished trade. There is practically nothing 
being done, for instance, in castings for the building trade, 
and the pressure on engineering foundries is not general. 
Heavy engineers, however, are fully booked for twelve and 
eighteen months ahead, for which reason none of the 
rather numerous recent inquiries for steel works plant 
from abroad have been entertained. The maximum prices 
for pig iron were only fixed to operate until September 30th, 
and there is some speculation as to the probability of any 
change being made in any of them. Makers declare that 
the present scale is unremunerative, but in the present 
conditions of the trade users do not anticipate that the 
Government will increase them. As regards hematite 
iron, the margin between production and consumption is 
narrow, but as additional furnaces are being put on to 
this material the supply should soon be more liberal. 
The steel situation, from the position of private trade, 
does not improve, as the Government is asking for larger 
supplies, and it seems impossible to arrange for any further 
expansion of the output of the works. A barrier to any 
increase of the kind is the lack of non-skilled men capable 
of performing the more arduous tasks involved in the 
manufacture of heavy steel. A good deal of trade has 
been lost to the city owing to inability to obtain an 
adequate supply of basie billets. The engineers’ tool 
department is in a condition of hopeless congestion. It is 
searcely possible to place orders for such goods which are 
not accompanied by a class A certificate. The steam coal 
market appears to be gaining strength, and export prices 
t» neutrals are firmer. Industrial consumption continues 
to be on a phenomenally heavy scale. Quotations for 
inland sale are unchanged as follows :—Best South York- 
shire hards, 17s. 3d. to 17s. 6d. ; best Derbyshire hards, 
16s. 6d. to 17s. ; seconds, 16s. to 16s. 6d. ; steam cobbles, 
16s. 3d. to 17s. There are no stocks of small fuel, but 
a few instances of forced selling are reported. 








SCOTLAND. 
(From our own Correspondent.) 


Material and Labour. 


Ever since the early days of the war considerable 
attention has been given to the question of securing 
adequate supplies of raw materials. For some time 
shipments from America were regular and of good 
proportions, but these are now very irregular and 
consumers have been forced to look to other sources 
for their requirements. Home producers have been doing 
their utmost to make up the deficiency, but are totally 
unable to cope with the demand. Additional plants 
have been and are being laid down, however, and a 
certain amount of relief should soon be obtainable. At 
the same time, the trouble is, unfortunately, not dispersed 
with the acquisition of new machinery, the question of 
obtaining the necessary labour still presenting.a problem 
difficult of solution. There is no doubt that if the 
necessary labour were forthcoming the home producers 
would soon be put in a position to supply the wants of 
consumers, and the loss of time in works employed on 
war material, which is particularly deplorable at this 
period, would be obviated. Dilution of labour has, 
undoubtedly, relieved the strain to a great extent, but, 
nevertheless, in many instances the position, consequent 
on a scarcity of skilled workers, is as acute as ever. 


Shipbuilding—Low Mercantile Output. 


Up to the present, there is no indication of the 
much-talked of greater activity with regard to the pro- 
duction of mercantile tonnage. The shipyards are 
certainly all very busy, but any diversion of labour from 
naval to mercantile work which may have taken place 
has had little apparent effect so far as the actual production 
of cargo steamers is concerned. In the Clyde district 
during September, only four merchant vessels of 7641 tons 
were launched. This is, with the exception of January, 
February, and April, the lowest monthly return for this 
year, and less than half for the previous lowest September— 
that of last year. Chief among the steamers launched was 
the Richard de Larringa, by Russell and Co., Port-Glasgow, 
for Larringa and Co., Liverpool. The Clyde total for the 
nine months to date is 34 vessels of 101,426 tons, compared 
with 62 vessels of 185,886 tons in the corresponding period 
of last year. It is reported that an agreement has been 
signed, under which C. and H. Chrichton, Limited, of 
Liverpool, and James Little and Co. (Glasgow), Limited, 
will acquire the business of Hawthorns and Co., Limited, 
the well-known Leith shipbuilders and engineers. The 
premises of Messrs. Hawthorns include well-equipped 
engine works and a shipbuilding yard with seven building 
berths and excellent launching facilities. Under con- 
templated arrangements various sized steamers up to 
about 370ft. in length can be laid down. 


Pig Iron. 
There is no change ofjimportance in the Scotch 
pig iron trade. Outputs are quickly absorbed by home 
consumers, particularly in the case of hematite, and stocks 
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in makers’ yards are also much reduced. The export 
department continues inactive. Shipment for the 
week only amounted to 1320 tons compared, with 2279 
tons in the same week last year. Warrant stocks now 
amount to 14,040 tons, compared with 116,098 tons at the 
close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d. ; 
No. 3, 120s.; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; 
No. 3, 126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d. ; Nos. 3, 121s. 6d. ; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 





Finished Iron and Steel. 


The iron and steel works continue to run under 
the very highest pressure, and were it not for a scarcity of 
materials and labour, the output would show a very high 
average. The steel works are almost entirely occupied 
with war work on behalf of our own and Allied Govern- 
ments, and little attention is paid to ordinary mercantile 
work. Home prices are regulated, but so far as export is 
eoncerned, although unchanged, the price is secondary 
to the question of delivery. The output in the black 
sheet trade is still curtailed by the shortage of sheet bars. 
The demand continues very strong, and deliveries are 
falling into arrears. Conditions in the malleable iron trade 
are active all round, and, as in other trades, makers are 
undertaking very little except war work, even though 
their iron products are uncontrolled. Prices remain on 
the basis of £14 5s. to £14 10s. per ton net for export, and 
£14 12s. 6d. per ton, less 5.per cent., for home delivery. 


Coal. 

There has been a general improvement in the 
Scotch coal trade during the past week, and markets are 
firmer all round. The supply of tonnage might still be 
better, but the demand on home account is broadening 
out, while household qualities are also more active. Ells 
are fairly satisfactory under the circumstances, and splints 
are now booked for some time ahead. Navigations and 


steams are steadier, without much change in price. First- 


class Fifeshire steams are very active, and other qualities 
are in a better position. Collieries in the Lothians, too, 
practically without exception, report improved conditions, 
and the tone throughout the trade is much more satis- 
factory. The aggregate shipments from Scottish ports 
during the past week amounted to 213,127 tons, compared 
with 217,591 in the preceding week, and 209,122 tons in 
the corresponding week of last year. Ell coals are quoted 
f.o.b. at Glasgow, 24s. to 25s.; splints, 26s. to 35s. ; 
navigations, 30s. to 32s. ; steams, 25s. to 27s. 6d.; treble 
nuts, 23s.; doubles, 22s.; singles, 21s.; first-class 
sereened navigations, f.o.b. at Methil or Burntisland, 33s. 
to 37s. 6d.; first-class steams, 30s. to 32s. 6d.; best 
steams, f.o.b. at Leith, 28s. to 30s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


AFFAIRS in the coal trade continue unsettled and 
difficult. Business for neutral countries is on a minimum 
scale, as coal export licences are only being granted in 
isolated cases, and operations for France are disturbed 
owing to the congestion prevailing at near French ports. 
The report on Tuesday, received by the Cardiff Local 
Committee for the Supply of Coal to France, showed that 
there weré delays of 18 days at Bordeaux (Queyries), 
10 at Treport, 7 at La Pallue, 6 at Rouen, 5 at St. Nazaire, 
and several days at other ports. The detention .which 
vessels are suffering is very serious, and this, in addition 
to the disturbance of tonnage movements from other 
causes, is throwing things out of gear, and apart from the 
unsettling effect upon coal market values, by reason of 
upsetting arrangements, there is the loss of carrying power 
at a time when it is of the utmost necessity that the very 
best use should be made of the tonnage available. From 
all accounts, the limitation scheme is not working any too 
well. There are still complaints that works of primary 
importance in France are not getting all the coal that is 
required. During the past week export licences for small 
coals for private consumers in France have been refused 
in many cases. 


Foreign Exports. 


Meetings are being held in London this week 
with the Board of Trade relative to the extension of the 
limitation scheme to Italy and the Mediterranean ports. 
The general opinion is that the details of the scheme 
are still some way from being complete, and it is unlikely 
that it will come into operation before next month. 
Complaints were made at a recent meeting of the Cardiff 
Chamber of Commerce concerning the action of the 
Swansea Committee having in hand the working of the 
limitation scheme for France. It was alleged that the 
Swansea Committee is stopping Cardiff firms from shipping 
anthracite coals, and was allocating orders for Cardiff 
firms to Swansea exporters. The suggestion was made 
that the Cardiff Committee should retaliate, and prevent 
Swansea firms from shipping Cardiff coal. The allegation 
has been denied on behalf of the Swansea Committee, 
and it is stated that this body has done nothing that is 
not absolutely on the lines laid down in the limitation 
scheme. The main idea of this scheme is that business 
for France should be carried on as far as possible through 
the channels existing prior to the war, but in the case of 
orders coming from Paris, for the execution of which 
no specified firm was indicated, or for which no particular 
firm had been acting for the French importers, it is open 
for the Swansea Committee to allocate that business to 
anyone thought proper. 





Foreign Shipments. 


Shipments of coal on foreign account were 
better last week than either the week previous or the 
corresponding period of 1915. The total was 404,227 
tons, as against 358,808 tons in the same week of last 
year, there being, therefore, an increase of 45,419 tons. 
All the leading ports showed an improvement except 
Swansea. Cardiff cleared 229,983 tons, which was over 
22,000 tons above the corresponding period of last year. 
Newport, with 76,000 tons, was up 18,000 odd tons, and 
Port Talbot, on a total shipment of 63,658 tons, marked 
an advance of over 37,000 tons; but Swansea, with 
34,496 tons, recorded a decrease of nearly 32,000 tons. 
France and Italy, as usual, were the chief consumers, 
while Spain took about 30,000 tons, the largest quantity 
shipped to neutrals. 


Wages Demands. 


At a recent meeting of the Wages Board of the 
South Wales and Monmouthshire Iron and Steel Workers’ 
Association, the joint audit for the quarter ended August 
3lst last showed that the selling price of tin bars and steel 
rails had increased by 14 per cent., and the employers’ 
representatives offered to grant the workmen an increase 
in wages of 6 per cent. The employees’ representatives 
stated that they had no power to accept or. reject the 
proposal, and informed the employers that they would 
report to their various districts. Since then a mass 
meeting of the Dowlais workmen has decided to reject 
the employers’ offer, and has instructed the executive to 
demand the full 14 per cent., which will mean the calling 
in of an independent chairman to arbitrate, according 
to the terms of the agreement. 


Current Business. 


Operations on the coal market have been on 
&@ very restricted scale of late. The uncertain tonnage 
position and the difficulty of obtaining coal export licences 
have curtailed business very considerably. As a con- 
sequence, the demand for coals has slackened off, and the 
market has become weaker. At the present time the 
quotations for ordinary second Admiralties are about 
40s. to 41s., and for ordinary large steams 39s. to 40s., 
but colliery salesmen are ready to sell for prompt ship- 
ment at ls. or more below these prices. It is difficult 
under the circumstances accurately to appraise values, 
as middlemen are prepared to discount values even more 
than coalowners. Dry coals are quiet, and barely justify 
the prices of 40s. to 42s. 6d. for the best, and 38s. to 40s. 
for ordinary qualities. The figures at which ordinary 
second Admiralties are being offered subject to the 
Admiralty authorities’ release of the coals have reacted 
upon Monmouthshires, which now range about 42s. 6d. 
to 43s. 6d. for best Black Veins, 42s. to 43s. for Western 
Valleys, 40s. to 42s. 6d. for best Easterns, and from 37s. 
to 40s. for ordinary Eastern Valleys. Bituminous 
descriptions are easy and dull in tone, the demand being 
quite negligible, while small coals are weaker, best bunkers 
being 29s. to 30s., with second qualities 28s. to 29s., and 
cargo sorts from 19s. to 25s. Patent fuel is featureless, 
there being next to no inquiry, though makers are well 
engaged. Pitwood meets with very little demand, and 
the indications are that present quotations of 44s. to 45s. 
will not be upheld long. 


LATER. 


The coal market has developed no particularly new 
characteristics, but at the moment there is the unusual 
fact that while the tone is easier, coals are not more 
freely obtainable by exporters except in the case of 
inferior qualities. The conditions are very difficult, and 
not a little conflicting. Nominally large coals are un- 
altered in price, but there are many colliery salesmen 
who are prepared to discount current quotations in the 
case of buyers who can name definite tonnage and who 
have secured their export licences. These licences, how- 
ever, are very hard to obtain, especially for shipments to 
neutral destinations, but exporters have in a number of 
instances been notified that if only they will ship North 
Country coals instead of supplies from South Wales 
licences will be granted. Even in the case of getting 
licences there is the question of securing the release of the 
coals by the Admiralty authorities, and this is not an 
easy matter, as the authorities are fairly busy. So far 
as values are concerned, the position is that when it 
comes to real business present quotations do not hold good, 
as buyers can get more favourable terms for early loading. 
There is, however, very little fresh business being nego- 
tiated, yet at the same time chartering has been 
more active, and there are indications of the tonnage 
position becoming stronger towards the middle and end 
of this month. Small coals are easier on the basis of 
29s. to 29s. 6d. for best bunkers, and up to 24s. for best 
cargo smalls. 


Approximate Values. 


. Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 40s. to 41s.; ordinaries, 
38s. to 40s.; best drys, 40s. to 42s. 6d.; ordinary drys, 
38s. to 40s.; best bunker smalls, 29s. to 30s.; best ordi- 
naries, 28s. to 29s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 23s.; best Monmouthshire Black Vein large, 
42s. 6d. to 43s. 6d.; ordinary Western Valleys, 42s. to 
43s.; best Eastern Valleys, 40s. to 42s. 6d.; seconds 
Eastern Valleys, 37s. to 40s. Bituminous coal: Best 
households, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. 
to 25s. 6d.; No. 3 Rhondda large, 40s. to 42s. 6d.: 
stnalls, 30s. to 33s.; No. 2 Rhondda large, 33s. to 34s.; 
through, 27s. to 28s.; smalls, 23s. to 24s.; patent fuel, 
40s. to 43s. 6d. Coke: Special foundry, 62s. 6d. to 
65s.; good foundry, 60s. to 62s. 6d.; furnace, 50s. to 
55s. itwood, ex ship, 44s. to 45s. 


Newport. 

The market has been irregular, though slightly 
improved upon the conditions prevailing last week-end. 
Chartering has been more active, the diversion of tonnage 
from Swansea assisting. to place collieries in a better 
position. Prompt coals are still easy in some directions, 
while there is very little forward business being placed. 
Approximate values :—Steam coal: Best Newport Black 





Vein large, 42s. to 43s.; Western Valleys, 41s. 6d. to 
42s. 6d.; Eastern Valleys, 40s. to 42s.; other sorts, 37s. 
to 39s.; best smalls, 27s. to 28s.; seconds, 25s. to 26s. 
Bituminous coal : Best house, 25s, 6d. to 26s. 6d.; seconds, 
24s. 6d. to 25s. 6d.; patent fuel, 40s. to 42s. Pitwood, 
ex ship, 44s, to 45s, 


Swansea. 


The market in anthracite coals has been 
stationary. Approximate values :—Anthracite: Best 
malting large, 31s. 6d. to 33s. 6d.; second malting large, 
30s. to 3ls.; Big Vein large, 27s. 6d: to 30s.; Red Vein 
large, 26s. 6d. to 28s.; machine-made cobbles, 40s. to 
42s. 6d.; French nuts, 41s. to 42s. 6d; stove nuts, 40s. 6d. 
to 42s.; beans, 30s. to 3ls.; machine-made large peas, 
20s. to 23s. 6d.; rubbly culm, l4s. 9d. to 15s.; duff, 
6s. 3d. to 6s. 9d. Steam coal: Best large, 36s. to 38s.; 
seconds, 30s. to 34s.; bunkers, 27s. 6d. to 30s.; smalls, 
20s. to 22s. Bituminous coal: No. 3 Rhondda large, 
37s. 9d. to 39s. 9d.; through and through, 31s. 6d. to 
33s. 6d.; smalls, 25s. 6d. to 27s. 6d.; patent fuel, 40s. to 
45s. 


Tin-plates, &c. 


Very little fresh business has been arranged 
in tin-plates during the past week. Shipments last week 
were lower than for a long time past, and values are Is. 
down compared with a week ago. A district meeting 
of Swansea tin-platers has passed a resolution protesting 
against any more men being withdrawn for the Army, 
the contention being that irreparable loss and ruin will 
result from allowing the American manufacturers to 
capture their trade in neutral markets.’ The resolution 
calls for a joint meeting and a conference with the Minister 
of Munitions and the Reserved Occupations Committee 
with a view to “ safeguarding what is left of the trade.” 
Tin-plate and other quotations :—I.C., 20 x 14 x 112 
sheets, 35s. 6d. to 36s. 6d.; ILC., 28 x 20 x 56 sheets, 
36s. 6d. to 37s. 6d.; I.C., 28 x 20 x 112 sheets, 72s. to 
74s.; I.C. ternes, 28 x 20 « 112 sheets, 57s. 6d.; galvanised 
sheets, 24 g., nominal; block tin, £175 10s. per ton cash, 
£175 10s. per ton three months; copper, £119 per ton 
cash, £116 per ton three months. Lead: English, £31 
per ton; Spanish, £30 10s. per ton. Spelter, £52 per ton. 








Str GitBert CLauGutTon, the chairman of the London 
and North-Western Railway, who is intimately connected 
with Dudley, has been asked by the Chamber of Commerce 
of that town for the reinstatement of the restaurant cars. 
Sir Gilbert, in reply, said in view of the coal problem and 
the enormous traffic caused by the Government require- 
ments in men and material, the company would be faithless 
to its trust were it to alter its decision. 


Tue ProposED AUSTRALIAN FEDERAL PARLIAMENT Hovse. 
—The Australian Government announces the resumption of 
the Architectural Competition to select the architect for the 
Parliament House in the new Capital City. This competition 
was opened in June, 1914, and suspended in September, 1914, 
owing to the war, but is now reopened on the original conditions 
to all friendly countries—enemy subjects not being eligible— 
the date for receiving drawings being extended to January 31st, 
1917, at London and Melbourne. Programmes can be obtained 
by application to the High Commissioner for Australia, 72, 
Victoria-street, Westminster, London, or to the Works Depart- 
ments respectively of the British Dominions, or to the British 
Embassies at Madrid, Paris, Rome, Petrograd, Stockholm, or 
Washington, from which foreign offices, as well as the High 
Commissioner, supplemental texts in French or Esperanto 
may also be obtained when prepared. Outline sketch designs 
only are required. Eight prizes, aggregating £6000, are offered, 
the first being £2000. An international jury of the following 
architects has been asked to make the awards :—George T. 
Poole, of Australia; Sir John J. Burnet, of Great Britain ; 
Victor Laloux, of France; Louis H. Sullivan, of the United 
States of America; and Eliel Saarinen, of Russia. 


TRAINING DisaBLeEpD SarLors AND Souprers.—The classes 
organised at the Northampton Polytechnic Institute by the 
Institution of Electrical Engineers, in co-operation with the 
London County Council, for the purpose of giving a preliminary 
training to disabled sailors and soldiers as electricity sub-station 
attendants, are about to be resumed. Up to the present some 
40 men have been admitted to the course, of whom 25 have 
been placed in electricity supply undertakings, the remainder 
having either found other situations or having been unable to 
complete their course. The courses are free to the men, and 
the work consists of demonstrations and exercises in the first 
principles of electrical engineering and of physics, practical 
work in the electrical and physical Tahasntorion, and demonstra- 
tions in the power-house of the Northampton Institute. By 
the courtesy of some ofthe London supply companies visits are 
also paid in the last week of the course to sub-stations and gene- 
rating stations in the London district, and instruction is given by 
the men in actual charge of the stations. A third batch of 20 men 
will begin their course about the middle of October, and will be 
ready to take up employment as probationers about the middle 
of ‘November. Engineers having vacancies which could be 
offered to these men are requested to c icate with Dr. 
Walmsley, Principal of the Northampton Polytechnic Institute, 





| Clerkenwell, London, E.C., who will also be pleased to send 


application forms for admission to the courses, with full par- 
ticulars, to disabled sailors or soldiers wishing to join. 


Proposed Five-mirz Bripce at San FRrRancisco.—All 
goods and ana od traffic entering San Francisco from the 
east has to cross San Francisco Bay, which is five miles wide. 
The cities of Oakland, Alameda, and Berkeley, on the east side 
of the bay, are largely residential places for the workers in San 
Francisco, The steady growth of traffic has caused an agitation 
for the construction of a bridge or tunnel, and three schemes 
have recently been submitted to a public hearing by a Board 
of Engineers. One of the fesigns submitted is for a bridge 
30,200ft. long, of which 17,400ft. would be of steel spans. There 
would be 60 steel spans 250ft. long, and 23 of 100ft. to 200ft. 
long. The bridge would be at a comparatively low level, with 
a vertical clearance above mean high: watir of 20ft. to 90ft. 
Near the San Francisco shore there would be two 575ft. spans, 
with a vertical clearance of 115ft. To admit the passage of 
occasional vessels, which might require even a greater height, 
a draw-span is located about one mile from the San Francisco 
shore, having a length of 250ft. This could be of either the 
bascule or the direct-lift type, and in the latter case a clear 
height of 200ft. would be afforded. A similar provision would 
be made for the benefit of navigation where the bridge crosses 
the Oakland channel. The span there would have a vertical 
clearance of at least 60ft. above high water when the bridge 
was closed, and at least 200ft. with the bridge open. As designed, 
the bridge would have a double deck, the upper one carrying 
two pom, sas for slow-moving vehicles, and a double-track 
roadway for — motor cars. The lower deck would 
carry two railway lines for overland trains,and two lines for 
interurban lines. The estimated cost is £3,750,000. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the advertisement of 
the acceptance of the lete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment. give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


12,723. September 4th, 1915.—Vatve Gear ror INTERNAL 
Combustion Enoines, Charles E. Serex, Oxford and 
Cambridge-mansions, London. 

This invention relates to valve gear for internal combustion 
engines in which the valve ists of a seg t moved so as to 
cover and expose the inlet and exhaust openings. In Figs. 1 
and 2, the valve tappet rod A is pivoted to one arm B of a bell- 
crank lever which itself is mounted on ball bearings so as to 
pivot round the axis of the segment valve C. The other arm D 
of the bell-crank lever carries a member E connected to the 
finger or projection F by which the valve C is actuated. The 
arm B of the bell-crank lever is provided with an extension G 
carrying a counter-weight H and thus the whole is balanced. 
The tappet rod A is in two parts pivoted together at J, and the 
lower part carries a slipper K fitting the cam groove L. This 
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Fig.! Fig. 2. 





eam groove is continuous and roughly resembles two circles of 

iff t di 8 touchi internally. The slipper is 
sufficiently long to bridge the gap at the crossing point of the 
cam path, the crossing point being that at which the circles touch. 

The end of the tappet rod is also provided with ribs sliding in 

grooves in a tappet guide M. For purposes of conveniently 

and quickly erecting and dismounting the cam mechanism, 

the tappet guides, ‘the guides M are received in recesses in a 

circular frame N and are secured by the heads of the bolts O— 

one between each pair of tappet guides—which overlap the 

guides as shown and are secured by nuts P.—September 13th, 

1916. 

12,875. September 8th, 1915.—Priminc Device For PETROL 
Enoives, Melrose G. Kopf, 56, West Marathon-avenue, 
Dayton, Montgomery County, Ohio, U.S.A. 

This device is especially intended for motor car engines, and 
is intended to get over the difficulty of starting when cold. 
The device can be operated by the driver from his seat. In the 
illustration the injecting device or pump is power operated and 
electrically controlled, This pump communicates with a source 
of fuel supply which may be either the supply tank for the 
carburetter or a ial container. The injector is connected 
with each cylinder of the engine. In the present instance, the 
inventor has employed a supplemental manifold which is shown 
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at C, and is connected with the heads of the several cylinders 

by means of nipples D which are inserted in the taps which 

ordinarily carry the inpspsd cups, these cups having been 
removed. The manifold C is connected by means of a delivery 

ipe E with the injecting device or pump shown at F which 
is connected by means of a pipe G with the source of fuel supply. 

The injecting device comprises a cylinder H in which is a piston, 

J, K and L are check valves, and M is the petrol supply valve. 

The mechanism is controlled by means of an electro-magnet in 

the form of a solenoid O cx ted to a battery P, and suitable 

switch gear.—September 13th, 1916. 

14,639. October 16th, 1915.—Two-Cycte Gas ENGINEs, 
Mather and Platt, Limited, John Davidson, Park Works, 
Manchester. 

This invention relates to the distribution of the working 
fluid for two-cycle engines of the valveless type in which two 





to each other, and in which one piston controls the admission 





tad 





pistons are used in one cylinder, or in two cyli 


and the other the exhaust. Figs. 1, 2, 3 and 4 are sectional 
views of a double-acting engine with gas and air charging —— 
combined with the engine. A and B are two working cylinders 
of the type described, with ting ges at C. The two 
pistons D and E may work together and be coupled to the same 
crank, or separate cranks placed at the same angle, but 
preferably, the crank to which the exhaust piston E is coupled 
should lead slightly, in order to open the exhaust ports F—and 
so relieve the pressure in the agitadine— tienes the scavenge 
air is admitted. Around the inlet cylinder A a belt containing 
three separate J, L, Nis formed. Three rows of ports 
are also formed in the cylinder barrel as shown. The centre 
row G are the mixture ports, and the outer rows H are the 
scavenge ports in direct communication with the air pump by 
means of the pai e J round the belt, and the passage K. 
The mixture ports G admit both gas and air. The eL 
round the belt is in direct communication with the air pump— 
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Fig 4. 


but entirely separated from passage J—by means of a connecting 
passage M. The gas is delivered from the gas pump through the 
O to the belt passage N, and escapes through the small 
pipes P—preferably perforated—into the mixture ports G, 
where it mixes with the air delivered from the passage L at the 
entrance to the cylinder. Another belt Q is formed round the 
exhaust cylinder B, to carry away the exhaust when escaping 
from ports F. R is the gas pump, and § the air pump, the 
inlet and outlet being controlled by means of the piston valves 
T and U respectively, driven from eccentrics fixed to the crank- 
shaft. Between the piston valve U of the air pump and the 
inlet cylinder A is placed another piston valve V, driven from the 
same spindle as the gas valve The object of this valve is 
to distribute the air to the scavenge passage K and the mixture 
2 M. Delivery from the air pump takes place through 
ports W to the space around the valve V, and the cut off edges 
of valve V control the passage of air to the passages K and M.— 
September 13th, 1916. 


17,318. December 9th, 1915.—Gas Enernes, Stanley Travis 
and the National Gas Engine Company, Limited, Ashton- 
under-Lyne. 

This invention consists in adapting a gas engine in which 
the compression of the mixed charge of fuel and air takes place 
in the cylinder so that without structural alterations it may be 
operated on either producer gas or coal gas. A sectional side 
elevation through a valve box embodying the invention and 
suitable for a single-cylinder engine is given herewith. The 
valve box A has two conduits B, C. B is connécted to an air 
supply pipe and C to a branched pipe, one branch conveying 
producer gas and the other exhaust products either from the 
engine itself or from some other engine. D, E are control 
cocks; G and H are double beat valves controlled by the 
governor mechanism, and P is the coal gas valve. In operation, 
supposing that the engine is running on producer gas, the 
desired mixture is obtained by setting the cocks D, E, in the 
valve box conduits and the speed of the engine is controlled 
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| the double beat valve G, H. The supply of coal gas by way 
of the conduit L is shut off and the switch cock in the pipe 
leading to conduit C is set to pass producer gas. When it is 
desired to run on coal gas the switch cock is set to pass exhaust 
products to the conduit C and the supply of coal gas by way of 
conduit L is turned on, It is then easy to adjust by means of 
the handles T, Z and § the mixture of air, coal gas and exhaust 
products, to obtain a mixture having approximately the same 
calorific value as the mixture previously used of air and producer 
gas. Although described as applied to a single-cylinder engine 
it is obvious that the valve box A may be so arranged that the 
various fluids on leaving the double beat and piston valves 
divide into two or more streams to feed any desired number of 
cylinders. In the case of a four-crank tandem engine, a double 
set of gas and air connections may be provided. In the case 
of two or three crank tandem engines a single set of valves may 
be employed.—September 13th, 1916. 


CONDENSERS AND FEED-WATER HEATERS. 


8335. June 4th, 1915.—ConpENsING Ptant, Donald B, 
Morison, Hartlepool Engine Works, Hartlepool. 
The object of this invention is to withdraw under given 





technical and practical conditions such an increased volume of 
aerated vapour from a condenser that the rate of transfer of 
heat from the steam to the condensing water is aug ited and 
the condensing efficiency increased. The apparatus comprises 
three steam operated ejectors arranged in series, viz., an air 
withdrawing ejector A, a controlling ejector B, and an air 
delivering ejector C. The ejector A withdraws aerated vapour 
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from the main condenser D and discharges into the condensing 
receiver E; the ejector B withdraws aerated vapour from the 
——s receiver E and discharges into the condensing 
receiver F; the ejector C withdraws from the condensing 
receiver F and discharges through a nozzle submerged in water 
in the tank T wherein the steam is condensed and from which 
the air escapes into the atmosphere.—September 13th, 1916. 


DYNAMOS AND MOTORS. 


13,283. September 17th, 1915.—REGULATING VARIABLE-SPEED 
Dynamos, Noel E. Dufty, 57, Tulse-hill, London, 8.W. 

This invention relates to means for regulating and keeping 
constant either the voltage or the current delivered by dynamos, 
which are driven at variable speeds, as in the case of motor car 
and train lighting. A thermal Wheatstone’s bridge is employed 
to regulate the output. — 1 shows the arrangement to main - 
tain a constant voltage, Fig. 2 the means of providing a con- 
stant current. The bridge (Fig, 1), having four arms A, B,C, D 
is connected in series with the shunt field winding F. .G is the 
dynamo armature eonnected to the main circuit P N, from which 
the lamps L are supplied. The dynamo field magnets are 
provided with two excitation windings, of which F represents 
the shunt field winding, and W the auxiliary field winding. 
The arms A and C are composed of materiai having a negative 
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temperature coefficient, so that the resistance of these arms 
decreases with increase of temperature. The arms B and D 
are constructed of a material having a positive temperature 
coefficient, such as iron, so that the resistance increases with 
increase of temperature. The auxiliary field winding W is 
connected up across the mid-point of the Wheatstone’s bridge. 
The whole of the current taken by the field winding F is com- 
pelled to flow through the Wheatstone’s bridge. When the 
dynamo speed is low the two arms B and D will have a lower 
resistance than the arms A and C, and therefore there will 
be a difference in potential between the junction C D and the 
junction AB, the junction C D having the higher potential. 
Current will therefore flow from the junction C D, through the 
auxiliary windings W to the junction A B, and will strengthen 
the excitation of the dynamo field, thus raising the voltage. 
The diagram—Fig. 2—shows the arrangement for providing a 
constant current.—September 13th, 1916. 


LOCOMOTIVES. 


11,270. August 4th, 1915.—Boa1r Locomorivses, Oliver Imray 
Southampton-buildings, m (& communication from 
abroad by David Buttle and Tom Jefferson, Iquique, and 
Mejillones, Chile, South Africa. 

The locomotive constructed in accordance with this invention 
is supported on steam-driven bogies, and the object is to dis- 
tribute the weight over the three bogies in such a manner as 
to give the greatest possible tractive effort for a specified axle 
load, and total weight without limiting the size and capacity 
of the boiler and flexibility of the locomotive. The boiler A 
is carried on a girder frame B, the ends of which are carried by 
two pivots CC on two steam-driven bogies DE, one behind 
































the other. A third steam-driven bogie F is connected to bogie 
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E by a radius arm G and swivel-pin H, and carries the water 
tank I and fuel bunker J. Part of the weight of this tank and 
fuel bunker is transferred to the intermediate bogie E by means 
of a suitable sliding supporting bearing, consisting of two 
plane surfaces, the upper of which is rigidly connected to that 
portion of the water tank I and fuel bunker J which projects 
over the intermediate bogie, the lower surface being rigidly 
connected to the intermediate bogie. Suitably formed surfaces 
or lugs L on the intermediate bogie E engage with similar 
surfaces M on the third bogie F. As the tank and bunker 
empty and the rear bogie rises on its supporting springs, some 
of the weight is transferred from the intermediate to the third 
bogie, and vice versd. By means of these surfaces and the 
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bearing K there is thus a tendency for, the loads of the inter- 
mediate and third bogies to be equalised for any condition of 
loading. The two front bogies D E are provided with high-pressure 
cylinders N and driving gear, the exhaust steam from the cylin- 
ders N of the front bogie being used for the blast, and that 
from the cylinders of the intermediate bogie for the cylinders 
O of the third bogie F. The exhaust steam from the latter 
may pass directly into the atmosphere or be used partly or 
wholly for feed-water heating. The motion of the front bogie 
is controlled by one reversing or link motion gear, that of the 
intermediate and third bogies by a second reversing gear.— 
September 13th, 1916. 


LIGHTING AND HEATING. 


12,781. September 7th, 1915.—Etecrric Licut PLANT FoR 
Motor VeuIcies, Percy F. Smith and another, of Tilling- 
Stevens, Limited, Maidstone. 

This apparatus comprises a separate small internal com- 
bustion engine coupled directly to an electric generator, and 
separately mounted on the vehicle, thus dispensing with the 
usual battery and automatic switch gear. Figs. 1 and 2 show 
the arrangement in section. A is the petrol engine. B is 
the crank shaft formed in one piece, and extending through 
the fly-wheel C and through the rotor of the generator in such 
a manner that only three bearings are employed throughout 
the length of the shaft. The portion of the housing D is east 
integrally with the crank chamber, and forms a part of the 
complete housing or casing E, enclosing both engine and rotor. 
The housing of the latter is formed in two parts, which are 
bolted together to the part D to form one unit. The sleeve F 
has secured thereto all the rotar parts of the generator within 
the housing E, and the sleeve surrounds the crank shaft B 
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within the rotor casing. The unit as shown in Fig. 1 has 


connected to the other part of the engine—removed from the 
uy 


* section shown in this figure—the parts shown in Fig. 2, com- 


prising the cam shaft H, arranged parallel to the crank shaft. 
The gear wheel I on the crank shaft drives the gear wheel J 
on the cam shaft H. The centrifugal governor weights L 
being secured to the gear wheel J, serve to move the sleeve K 
against the spring L. By means of the lever arm and fork O 
fulcrumed at P, and by the arm Q, the governor moves the 
throttle valve—pivoted as shown—by means of the inter- 
mediate link 8. In this mariner the action of the enclosed 
governor, by controlling the throttle valve, controls the speed 
of the engine. The carburetter M is secured to the induction 
pipe N.—September 13th, 1916. 


SHIPS AND BOATS. 


13,030. September llth, 1915.—Sus-piviston oF Surps, 
John Reid, Coronation House, Lloyd’s-avenue, London. 

Figs. 1 and 2 show diagrammatically a plan and transverse 
section of an Atlantic liner constructed in accordance with 
this invention. A series of turbo-generators A are placed 
in a central longitudinal engine-room, having sealed. longi- 
tudinal bulkheads B on opposite sides, and crossed by transverse 
bulkheads C, in all of which it is proposed to have no water- 
tight doors, the turbo-generators being thus each contained in 
a separate closed space. The boilers D are also contained in 
sealed spaces bounded by the engine-room walls B, transverse 
bulkheads C, and the inner skin wall E of the ship. The sub- 
division is such that there are three large generating stations 
separated from each other by transverse bulkheads C, and one 
smaller generating station just forward of the propelling motor 

ce, which is sub-divided into compartments by longitudinal 
bulkheads Fyand a transverse bulkhead G. A three-screw 
arrangement S-shown, H representing three large gear wheels 
upon the respective propeller shafts, each driven by a pair of 
electric motors I. The central compartment J is a control 
station, through which all power cables from the generators A 
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will pass. The space M between the boiler-rooms and the 
skin N of the ship is available for oil fuel. Above the central 
engine-room, or superimposed upon its roof, is a longitudinally- 
arranged communicating passage O, in which all power cables 
will be carried from place to place, and through which access 
will also be arranged to be obtained to the various boiler-rooms 
and engine-rooms. To prevent capsizing taking place by the 
trapping of water entering the ship within the longitudinal 
compartments on that side, oil fuel is carried in the double 
bottom § and in the wing spaces M, the wing space fuel being 
burned first, and as each compartment is emptied it is 
filled up from the double-bottom spaces. In the event of the 
oil fuel being burned to an extent preventing such filling of the 
wing spaces, these could be filled with water. This would 
make a ship of a constant or practically constant displacement, 
and would prevent any possibility of heavy listing by a wing 
compartment M being suddenly bilged, when it. might not be 
possible to fill the opposite compartment in time to prevent 





a heavy list. It may be arranged that any emptied compart- 
ment in the wing spaces can be quickly filled with water by 
opening sluices,— September 13th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


101,310 (3598 of 1916). March 10th, 1916.—TittiIne Furnaces, 
Harold J. Kitchen and T. Balnforth and Co., Limited, 
River Lea Boiler Works, Luton. 

This invention relates to tilting furnaces, ladles, &c., trom 
which molten metal is poured, and to means for supporting the 
receptacle, so that when tilted it pours from the spout in a 
direction which is practically constant, and obviates the necessity 
for any displacement of the vessel which receives the contents. 
In the illustrations A is the furnace, B and C the spouts for 
pouring the slag and metal, D is the gear for tilting the furnace. 
Pairs of friction wheels E F, secured to axles G H on an under- 
frame, are rotated as the furnace is tilted by rails J attached to 
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the underside of the receptacle. The rotation of the pairs of 
friction wheels E F is imparted by roller sets K, secured to the 
shafts G and H, to the pairs of wheels L and M, or to Nand O, 
according as the direction of rotation of the tilted furnace forces 
the rollers K into contact with the wheels. The wheels of the 
frame are coupled by links P. The dimensions of the rollers 
and wheels are such that the horizontal movement of the furnace 
compensates for the change of position of the spout due to 
tilting, and the contents are discharged in a constant vertical 
direction. September 13th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THz ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 





No. 65/10.—Electric relays. In a relay for telephonic and 
other weak currents, two oppositely-wound spools are placed 
in a magnetic field, and carry microphonic contact elements 
between them. The spools tend to turn in opposite directions 
under the action of the received currents, and compress the 
carbon granules between the carbon blocks. The spools may 
have fixed iron cores. Stille, C., Berlin. Dated January 12th, 
1909. 

No. 73/10.—Taximeters. In order to prevent the flag- 
setting mechanism of a taximeter from being moved rapidly 
from “ engaged ” to “disengaged,” and to “ engaged ” again, 
means are provided whereby the flag is locked in the “ dis- 
engaged” position, and cannot be moved to “ engaged ” 
until a lever has first been moved to and fro by hand. The 
manipulation of this lever is also necessary before turning the 
flag from “engaged” to “‘disengaged.”’ Bruhn, F. W. G., 
Berlin. 

No. 276/10.—Steam superheaters. Relates to superheaters 
for locomotives of the type in which the superheater tubes are 
adapted for insertion in boiler tubes of normal or slightly 
enlarged diameter. According to the present invention, the 
ends of a group of superheater tubes associated with one or 
more rows of smoke tubes enter the headers, which are disposed 
laterally, in a common plane, and the ends of corresponding 
groups in planes parallel thereto. Schmidt, W., and Thomsen, 
P., Germany. 

No. 463/10.—Conduits or pipes. Conduits for granular 
materials, such as deads or tailings, are made with a non-circular 
cross-section, such as to give a greater effective height than 
width to the conveyed matter, and they are thickened at the 
basal part of the trough. Stephen, H., Germany. 

No. 563/10.—Shearing metals. Shearing machines of the 
type in which one cutter moves down to clamp the work on 
the bed, and the other moves up to effect the cutting, are 
operated mechanically from an electromotor, The upper 
cutter may be operated by a number of s rews, which may be 
hand-operated, and the lower cutter is lifted by a link operated 
by a crank from a motor-driven shaft. Sauter, E., Germany. 

No. 672/10.—Electric furnaces ; ind: ction furnaces ; floors. 
The angular hearth is wholly or partly supported by dry sand 
or other granular refractory material, which allows of expansion, 
and thereby prevents cracking. The layer of sand preferably 
slopes in the direction of —— and it may be only a few 
grains thick. Ina double furnace with a central hearth the 
central part may rest directly upon masonry. Mulacek, O., 
and Hatlanek, F., Austria. Dated March Ist, 1909. 

No. 674/10.—Electric furnaces ; induction furnaces. Escape 
of metal through cracks in the lining is prevented by one or 
more rammed or pressed layers, which prevent cracks in the 
lining from reaching the outside. To prevent metal from 
escaping between the layers, those at the sides may be con- 
nected at the bottom, forming an enclosing channel, or they 
may at the bottom be integral with the lining. Paper, tracing 
cloth, or the like, which becomes carbonised, may be placed 
between the layers, and besides hindering any escape of metal, 
allow expansive movement of the layers. In a furnace lined 
with magnesite, for instance, the layers may consist of magnesite 
or dolomite. Mulacek, O., and Hatlanek, F., Austria, Dated 
March 2nd, 1909, 





No. 1239/10.—Breathing apparatus. In portable breathing 
apparatus for miners, &c., wherein the pressure gauge is carried 
in front, it is connected to the oxygen cylinder by metal tubing, 
rendered highly resilient by being coiled so that successive turns 
do not touch. The gauge may be housed in a pocket on the 
shoulder strap. The coiled tube is preferably protected by a 
rubber or other rae covering, in which it may be embedded, 
and which may form the air tube. Drager, A. B., and Drager. 
werk, H., and B. Drager, Germany. 

No. 1332/10.—Cleaning fibres. A cleaning machine for 
waste wool, cotton, flax, jute, &c., consists of a series of oscillating 
spikes, which co-operate with a number of short spikes or needles 
on a fixed or movable grid, the spikes being oscillated in fixed 
bearings by means of one or more excentries and rods, recipro- 
eating a rod which carries blocks engaging forks on the pivots 
of the spikes. Liebsecher, C. O,, Germany. 








AMERICAN NOTES. 
(Prom our own Correspondent.) 
New York, September 20th. 


MonitIon and car requirements, including rails for export, 
continue to occupy much attention, The Russian Government 
is trying to place this week an order for 6000 cars, in addition 
to an order placed last week for 4000. Japan is in the market 
for 15,000 tons of plates, Italy is asking for tenders for 6000 
tons, and the Government of the United States is about to 
contract for 75,000 tons. The total of all inquiries at present 
is some 300,000 tons, of which one-third of that quantity is 
for export. All the shipbuilding companies are most urgent 
in their anxiety to secure contracts to enable them to build 
ships which they have already contracted for, or see in the near 
future. Rail orders during August were 100,000 tons, and in 
July 500,000 tons. The New York Central Railroad has awarded 
contracts for 4000 box cars and 1000 gondolas, and has been 
negotiating for 230 locomotives. Prices are at a high point 
all along the line. Blast-furnace production is not increasing 
at the same rate as steel production, and therefore the further 
advance in pig iron is looked for later on, and this accounts for 
the rushing demand for pig at this time. There is a rapid 
increase in domestic business. It is pointed out that the steel 
situation within a few months will amply adjust itself to all 
demands that may be made upon it through the addition of 
new furnaces and mills now rapidly approaching completion. 
Shipbuilders are worried over the possibility of not getting 
enough steel in time to complete the work under contract. 
Bar mills are overloaded with work, and tin-plate mills are 
not accepting all the business that is being offered. Much 
construction work is coming up this week which bridge builders 
will have to take care of. The copper market is very active, 
and 75,000,000 Ib. have recently been sold, to be delivered 
during the first quarter of next year. All producers are taxed 
to their utmost capacity. Exports so far this month have been 
10,584 tons. Quotations 274. Indications point to a still 
heavier demand, and prices will probably remain close to 
present quotation, 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place, S.W. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander J. O. Cheadle. 

Next for Duty.—Platoon Commander A. Gerard. 

Monday, October 9th.—Technical for Platoon No. 9 at Regency- 
street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill, 6.25 to 8. 

Tuesday, October 10th.—School of Arms, 6 to 7. Lecture, 
7.15, ‘ Organisation and Discipline,” Company Commander 
W. Hynam. Range Practice. 

Wednesday, October 11th.—Instruction Class, 5.45, Platoon 
Drill, Platoon No. 1. Range Practice. 

Thursday, October 12th.—Platoon Drill. Platoon No. 7. 
Range Practice. 

Friday, October 13th.—Technical for Platoon No, 10, Regeney- 
street. Squad and Platoon Drill, No. 9. Signalling Clasa. 
Recruits’ Drill, 6.25 to 8.25. 

Saturday, October 14th.—General Parade, 2.45. Uniform, 
for Drill. 

Sunday, October 15th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway) Booking Office, 
8.45 a.m. Uniform, haversacks, water bottles. Mid-«lay 
ration to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Table A and 
B at Headquarters, 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at Headquarters, 
By order, 


October 4th, 1916. “Macteop YEARSLEY, Adjutant. 








War anp Licut Moror Vans.—The shortage of and high 
rices ruling for horses have resfilted in unprecedented demands 

or light motor vans during the past twelve months. The 
changing conditions of town and country transport have in 
this connection resulted in the establishment of a Light Van 
Section of the Commercial Motor Users’ Association. ‘Traders 
are increasingly effecting delivery by such light motor vans, 
instead of by cycle carriers or one-horse vans. They can 
obtain delivery of a van to carry a net load of 7 cwt. by paying 
down less than £30—a factor which is contributing very largely 
to the increase of users. The General Committee of the Com- 
mercial Motor Users’ Association has now defined a light van 
as ‘‘ any commercial motor with pneumatic tires on all wheels,” 
and has resolved to admit owners of one such vehicle at half 
the entrance fee and half the annual subscription which are 
applicable to owners of larger and heavier machines, 

Rattway Expansion IN British Mataya.—In his report 
on the Federated Malay States for the past year, Sir KE. L. 
Brockman, Chiet Secretary, deals very fully with the develop- 
ment of the railway system in the Malay Peninsula, and the 
growth in importance of Penang, which promises to rival in the 
north the important part»played by Singapore at the southern 
extremity of the Peninsula. These developments have a direct 
interest to manufacturers in this country, for it is to England 
and Scotland that the authorities must come for the material 
required to carry out the work in contemplation. During the 
year there was an extension in the railway system of 49 miles 
64 chains, of which 41 miles 29 chains are in the State of 
Kedah. The branch line from Kuang Junction to the Malayan 
Collieries—6 miles 75 chains—was also opened, and the Kelantan 
line, on the north-eastern side of the Peninsula, was extended 
from Tanah Merah to the Kelantan River—1 mile 40 chains. 
The total train mileage was 3,199,177, a decrease of 196,908 
compared with 1914. The number of passengers carried was 
11,899,028, a decrease of 75,717; goods traffic decreased by 
39,872 tons, the total being 1,100,381 tons. There was an 
increase in the cattle traffic, 104,822 head being carried com- 
pared with 91,866 in 1914, The amount spent on construction 
was £316,798, as compared with £1,141,398, but this reduction 
is probably largely accounted for by the difficulty of getting 
supplies from the United Kingdom, owing to manufacturers 
being engaged in producing war material. 
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India Office 
Whitehall, 12th October, 1916. 


‘ 
[he Secretary of State 
INDIA in Cou is prepared to receive 
— from such persons as may be willing to 
supply— 
rly (1) DOG SPIKES. 
(2) FISH-BOLTS. 
The conditions of contract may be eine on oo SpRictonae to 
the Director-General] of India 
and Tenders are to be deliver at ye office ie Two o'clock 
»m. on Tuesday, the 24th October, 1916, after which time no 
‘ender will be received. 
G. H. COLLIER, 


lll Director-General of Stores. 





PATENTS AND pemane ACTS, 1907-1914. 
S. 


aU 


The Proprietors¢ of | British Letters 
Patent Ni 637 of 191 ane Qeepaved to SELL the 
PATENT, or to LICENSE British Manufacturers to work 
under * It relates to clutches and consists of improved 
means for disengaging the clutch and for lubricating the 


bbi 
runing “address, BOULT, WADE and TENNANT, 
P and 112, Hat Mn rec. 
74 


The Proprietor o of Letters Patent 

MATIC HECORDING. REPARATUS for SAWING. and 
CHINES,” RES to DISPOSE of the 

RANT in! jes on. 

reasonable terms od * view aly a uate working of the 

Patent in this coun’ nquiries to 

C RUIKSHANK « ie TAIRWEATHER, Limited, 


et drwy W.c. 19 


UNIVERSITY OF DURHAM. 
Armstrong Co nae Newcastle- 


Parca. : W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-17, 
Commencing September 25th 1916. 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 
Vell pantiociens song bo CAisinad on cgyltantion to~ 
F. H. PRUEN, M.A., Secretary, 
A ng College, Newoastle-upon-Tyne. 202 1 

















(\ (jreat N orthern Railway Com- 
ANY (IRELAND). 
CONTRACTS FO ee pony 


Directors of the Great Northern 
to receive is ERS t forth the ye SUPPLY 


of the uudermen’ STORES for Twelve Months from the 
January to the 3lst December, 1917 :— 
sel of ) Fe. « of 
Axles Sy a ae | Iron Pees and Forti A 
iMinta, and 2| Staffordshire and i 
Boltsand N te ds Pins | a . 27 
Ben = er Market : - ay Oil 
‘arm an er 
Produce : . 4] Pads, and ne, One 
Brass | 28 
Block a Spelter, _ | ary), ies ooo — 2 
in, Zin 
Buckets, Oil Metal d Balata Belti x0 
inc an ti ~ es 
vanised Iron | Nails . ri -31 
,&e... .. 6 | Oil (Creosote) 32 
Buffers and Axle Guards Oils (Burning, Lediinitiaass 


and Wagons, 
Wagon Hinges, Barrow Plates ‘(Steel Boller), Steel 
Bo Sah pec pl 
Canvas and Tarpaulin Liners, Cast Steel En- 
et a ine and Tender Wheel 





overs g's 
G Ordinary I tres, Roof Bars, and 
Viretbast Rorgite, Cr Mild Steel Plates, "Bars, 
vi Angles, Tees, and acon 


c t, Paris Rape Twine, Flax, ne 
Jemen‘ id 

Slates, -ware Pipes, ae - 35 
Fire-bricks, Tiles, &c. .. 10 | Screws wae and “rps 

Chain PRI. | . 6 

Colours Ae. dereand ol amare 1 
8 gines, 

tem) Wall Paper, &. 12 . 38 

Dryaaltertes a .. 13 | Ting - 8 


Electrical Fittings, Lamps, Timber, Salis An American 
Oe is ve as os We cee St.John's 
Electric Cable and Wire .. 15 —— Logs, 
Hiedirie ie ge .. 16 : a ae ™ 
<pteet es. ngs, Sh 
hd Carbide st Calcium Tran: rim ag &e.) . 

for eo Gas Light- Tools ( ), Saws, Files, 
rit {Broan ‘for Gas Keys, Hammers, Shove! 

Gas Burners, 
oon: metal team Unions, ye 
Rain-water Pipes, &c. .. 19 


Gauges, Steam and Vacuum 


nw nd Fittings (Iron), 
Pane! 
Fins, stapes, ‘and Point 








Brake * -2 Tubes Steel, * Gaivanised), 
Glass . Se eae Cold. — for 
Hammer, | Oak Handles, Fs i 

Load- holstery  f arriages, 
Hinger (Wi ght ee “ea Ri ag Li Hate, —— 
To ron ani noleui . 

Brass), Locks and Ke: ands — 

Hardware (Iron an Varnishes, Enamel, Black 

Brass), Closet Basins and eS an . — ‘ 

m positio 7 
lndia-rabber G Goods, Loco. Waste “{Cotton), Wick, 

Packing, Asbestos, &c. .. 26 Sponge Cloths, &c. 4 


Forms of Tender can be obtained from the Secretary o7 
“amp of One Shilling for each form, Please do not lend 


must be for ee feng of saoet i in accordance with 

ihe Come a al Proves Depot Da y be seen at the 
Dundalk (they ea poster ¢ be sent away for 

), Seiten the hours of 10 a.m. and 4 p.m. on each 


. amtle ons on the 0b fe should be deli 
le on m, 's =, ou - 
vered, saniol coher, sane ven r for ” to 


the undersigned not later than 10 a.m. on = 2nd November, 
The 
aay —* do not bind themselves to accept the lowest or 
T. MORRISON, 
Secretary's Office, 
Terminus, 
Dublin, 5th October, 1916. 65 





TO MANUFACTURERS. 


Ib, Required for Su aa 





down = ete PLANT for 
Peat fy eg VER EL 7 
Engineer Office md We ae! 


33, Norfolk-street, ‘Stran 


LS age Port and Docks Board. 


PR gasping OF CIVIL ENGINEER. 
open to receive APPLICATIONS from full 
untied pCi Engineers for POSITION of CHIEF ENGI- 
EER for the Port of Dublin. 
Applicants must have experience of Port Works, and be able 
to ee os —- and vatea aaa of the gees of 
the Board, i ing dredging lant, electrical plant, steam 
yan, and builds &c., the ¥ Fs of plans in connec- 
jon with New orks, and for Parliamentary or other 


Puhile not to place any age limit for applicants, 
ference i opie given, other things being equal, to candi- 
tes between 40 and 50 years o Se a 

ising the importance of the position, the Board are 


desirous of obtaining an engineer of undoubted posit on and 
experience ; ‘aod, iad convenience, applicants are invited to 
state the salary th are prepared to accept. 
Apt lications i. sent in sealed envelope, addressed to 
y 25th October next, and en on cover 
be Bnginecring Appointment.” 
By order, 
WN. PROUD, Secretary. 
Port and Docks Board Offi 
Dublin, 6th October, 1 1916. 824 





PARK PREWETT ASYLUM.—ENGINEER. 


[ihe Hampshire Joint Asylums 


Visitin, a vit invite | APPLICATIONS from 
persons ie for, or exem; rom, mm ilitary se ice for the 
APPOI T of E EER at Park Prewett Lunatic 
Asylum, near 


£225, with amg it, coal and water. 
4 a icants must have had experience both of steam and 
e 


Form of application, with may be 
obtained from the undersigned. ‘Apptcatfos must te made 
bse the form, yaaa be delivered with copies of not more 
three testimonials) at the Castle, Winchester, not later 

10 a.m. on Monday, the 0th October. 


Aditi. 





_) unior Ins me Engineer, Age 
21 to 25, WANTED b: e “apne of General Engineers 
in the Midlands Lj < pect hy iron and steel f 
malleable and grey iron a gant of war. 

have previous sho poe neligible for hae a 8 - erred. 
me os at — _ aged ~" pena tapes beige ll be wane 

— A vi ait lculars, ex) lence, age. 

F ered, ag ei nenres S Labour Euebange, quoting “The 
Bogineer 7 mb ‘ouaber 5 


M2chine Tools.—General Mana- 


GER for ore works in North of England. Must be 
ecovaney ipenotens and have good commercial experience ; 
good stri ian, and capable of getting 
maximum output of high-grade machine tools. No one on 
Government work engaged without permission of present em- 
eo ~ Aisdress, in strict neon ee A oe icu- 

of ex! ae: qualifications wae dee. 
Office, 33, Norfolk-street, Strand, W.C. A 


Messrs. Stewarts and Lloyds, 


invite APPLICATIONS for POSITION of 
Applicants must be 











Ltd. 
MANAGER of bs gen London — 
Lenni he ~ oe h fal vastie ~Pa SECRETARY. 
x] jlence.—. pieton ‘a! iculars, to 
i Oswald-strest oF Giang P908 a 


etroleum Reliing: —Requ uired, 
the SERVICES of a egy | competent GINEER 
or CHEMIST with ft rr in the economical 
and Construction of Petroleum care and Shale Oil 


of the most modern ccna cnn ges pply by letter to io, 
Engineer Office, 33, Norfoll rand, W.C. 10La 


Wanted, Capable Draughtsman, 


ineligible for military service, with some knowledge of 
Machine Tools; able to assist in Catalogue action and 
_— rte ane sketches of of Alterations and Attachments 











Canvassing of members of the C itt lly or 
otherwise is prohibited and will disqualify. 
H. BARBER, 
Clerk of the Committee. 


86 


Wanted at at Once, for a Large 


mportan' rm of Rol Pe Pee a 

Gonaey efficient GENERAL MANA t-class 
experience. Good aid ve ent, oe my ary 
profits.—Apply, in confidence, X. Y. Z., c/o Rawle, John- 
stone, Gregory, and Company Solicitors, 1, ore LC. 


The Castle, Winchester, 
October, 1916. 











anted d by : Large Engineering |: 


for Sapo gent 
oil wane a we et ast kare 
necti py be dae to TAKE 
738, Engineer Office, 35, Norfolk street, 
A 


a Leadi Boiler 


Beeray om 4 Faget g BOILER IN- 


Engineers, witha 
pate ft Seeenisal © joyce of im Bol re and of dimen- 
sioned eo, ofall c) ers and ae 


reports 

iz 10s. per men according 0 a to sifity and eauioeex 

licants must be ineligible service. —Address, 

a age and ex: — 63, ower ce, 33, Norfolk- 
street, Strand, W. 63 4 





bs eee: b 


_ioemate 





person alread = Government work will 
Apply your nearest Labour Exchange, mentioning 
number 


Wants in the ben 2 -office 











of a Shipping Company a JUNIOR DRAU HTSMAN, 
some 
gressive position. —Apply, ‘by letter Be. neati , Ox- 
= and salary uired, to , Engineer ice, 33, 
onfolk-street, Strand, W.C. P897 a 





anted, Three Draughtsmen, 
nly aenmemnse with either 
pny eg controlled Iron 
suitable men apple he should be forwarded to the 
EFT Labour hange, quoting “The Engineer” and 
A2322. gina slvendy engaged on Government 
oo cannot be engaged. 


(jhief Draughtsman.—An Old- 


ESTABLISHED firm of Manchester Engineers, manu- 
facturing High-speed Vertical Steam and Gas Engines, Con- 
densing Plants, and Air Compressors, REQUIRE the 
SERVICES of a fully qualified and competent GENTLEMAN 
to TAKE CHARGE of their DRAWING-OFFICE. No 
person on Government work can be engaged.—Reply, stating 
age, experience, and salary required, to your nearest Labour 
Exchange, mentioning this journal and No. G510. 








Want anted, Domestic Engineer, 
of saitineal ook, after lec pg tah 3 oa ~e! tin cn the 


manage staff o! ants, resi 
TT ny be te letter to F. 8. DARKIN, 17, Vi 
street, 8. W. P8935 « 


| Wanted, Fall ualified Man, 


of IMATING DEPART- 


MENT in Engineering Firm ; speciality. pressra Aarons, —— 
Circulating Com: —Address, 
neer Office, 33, Nerfolk-street, Strand, W.C W.C. ba rig 


anted Immediately, for Chile, 


competent ENGINEER for machinery of nibrate 

oficina. Must be ineligible for military service and not em- 

ployed on Government work. Salary up to £300 per annum, 

with board and | .—Full culate to Box B527, LEE 
and NIGHTING. ‘ivi P84 A 


Wanted, Rate- cenia or Intelli- 


GENT Practical FITTERS and TURNERS to train as 
uired. State particu- 











ae Men with initiative and tact 





Drazg! htsman for Steel Structural 


pa in Engineers Office in Westminster ; 
— be ineligible for the Army.—Write, stating experience, 


s 3S Naflkotest a Sue wo ee to 77, Engineer + peed 


[raughtsman Required for Large 
Controlled Engineering Works in Midlands manu- 
facturing all kinds of constructional steel work. Preference 
ven to man having experience of works plant —State in con- 
idence, age, experience, ane salary ie to your nearest 
Labour Exchange. No on le on Government 
work need apply. eantin - ‘The ingineer ” and number 81. 


Praughtsmen (Senior and Junior) 
for urgent Government eg Work. — — 
had several years’ —— and D.O. experience 

technical training. Men used to automobile work 5 ferred. 
Good salary and prospects ; overtime id for. Noman on 
Governinent work can be eé! rite = ia apply in first 








General Foreman Wanted, 


ineligibie for military service, for Engineering Works at 
ust 


reenwich ; one ha’ ceecionce in Light Structural 
Stoclwork and well up test ne Shop Practice. 
be energetic, strict disciplinarian, and six o'clock man. 
Permanency and ive position to suitable man. No 
person al ly on Government work will be employed. 


Apply nearest, oar ot Leaeeee Labour Exchange, mentioning 
anted, d, Storekeeper (Working) 


have a? Pier jistant “—$ on Btorek oar 

ve ce e' as assi or prin eeper 

in steel — yard. cand pe te 

to suitab! ‘eTSsOns already engaged on Government 

work — om y-—Apply 3 your nearest. Labour Exchange, 
ineer o. A2279. 


mentioning “ The 
achinist, Up-to-date, 

QUIRED to Take b org Turning Plant, con- 
trolled establish Must have experience 
: amet easy and permanent 
position suitable man. No person already engaged on Govern- 
ment work will ibe employed. ADpIY to voor ne | Board of 
Trade Labour E: “The ” aad 








number7. 


C Yapable an and Resourceful Engi 


’ varied experience, is OPEN — t, 
a POSITION of” of paved Pit : 


—_o on Munition Con- 
tracts. to 7S out new 
works ; sound ares 
general ; di 


copper work in 
references.— 
Barnet, N. 


filwrighting and routine. Highest 
frei a Bethune-avenue, Friern 

P910 » 
Ja Engineer, Long Experience 
waterworks, river, and canal na’ tion work, Parlia- 
POLN' bE adores, Po ve eran of Pemporary erfolk 
street, Strand, W. *" P854 B 


(Jonsulting Mechanical Engineer 
(65), 8 with extensive knowl of latest ice in 
modern shops as manager, OF FERS his SERVI as Part 
Time Expert Motor or Genera in London district. Would 
consider proposition be © modernise manufacturing methods, 
lay out new plants, buy and mapesines machine tools 
and materials, or look after distant firm's practical interests in 
or near London. Further details and references on applica- 














tion. aa P895, Enzineer Office, 33, Norfolk-street, 

Strand, W.C P895 B 

(onstructional Engineer (37), 
ineligible, with thorough knowledge of paneer eee P —_ 

electrical work, 10 odes experience abroad, 

handle labour, iy ia fluently, at resent nt holding 

Lo of respon South America, bs 


‘or en ies.— Ad 
eer er Omens 33, ‘Norfolk-street, vot, Strnad, W.c. 


Erg Age43, Wishes to Take 


(tee —. and Maintenance of Plant Factory or 


ress, POD. Engi- 
P900 » 








pestenees —_———- t, steam and gas. Organiser, 

ae Pees” omer Office, FN actole 
street, Strand, W. P923 3 

ngineer, at Libert e 39, 


wishes teFARE CHARGE « A bt ‘oat ING, ICE- 
jens — a pity a Had a years 
responsible jion.—Address, ngineer ice, 33, 
Norfolk-street, Strand, W.C. . Pais 





-Eagineer, Ineligible, Experienced 


hydra steam, and structura) engineering, all 
classes ‘of tanks, DES DESIRES RESPONSIBLE BosiTiOk 
Address, P901, Engineer Office, 33, Norfolk-street, — -s cc. 
B 





ngineer, Mechanical and Civil, 
administration and 


> REQU ex] aed = factory 

re ut ON ve “Works Engineer or 
particulars, 87, oe 

Ome. 5 3 Norfo! ng Strand, W. 


Ezgineer, Well Educated, Desires 


PPOiNTMENT as Manager or Rapeamatative. Has 
—_ long e ments with leading firms, mechanical and 
e! i 


and 
to control of works and offices — Address, P904, —— 
B 











instance to your nearest of ‘Trade La’ 
mentioning “The Engineer ” and No. A2390. 


Fificient Structural | Draughts- 











Office, 33, Norfolk-street, Strand, W.C. 
Post 


=| Er ineer (43) Desires 


ee MANAGER medium works, or Assistant 
por aye experience, D.O., commercial, 














experience, &. No one a! ‘on Government 
work will’ be ll earest hange, NTED, who man. 

mentioning No aseia ty 7™ ™ tabour Be =Apply, LIGHT  STERLWORK, Lta., 178 fYork-road, King’ shape, na oer Aare, POS, menatarture snd eas 
W anted, Workin Engineer WwW ee “ aaa 
_aaieb for for the Army) to Seg Big. pe (F004 Draughtsman anted, caiialeg Manager (44) Desires 
and Petrol Bag x4 by Estate th Antomobile or Fin Engine experience, by ‘con- RE-ENGAGEMENT on Government work, experienced 
eet ping eieiae machinery bmg = ment work need a * ed en State fe, experience pa ger oe in all branches ; eo reforen yong mae Po22, 

required, to’ Messrs. G. WEBB an - —fpeeys dating req — pr Nhe age a mon Engineer Office, 33, Norfolk-street, Strand, W rm B 

pe” tioning ‘The Engineer” and i SOUTH AMERICA AFTER THE WAR. 

Works Manager Required to Jig, and Tool Draughtsmen Gee ley Bt 
Enginesine Ws Reentry. Rireet oe - orl and Md it ere — mauE —_e for ——— seta ge work. Must me shortly be m’ works manager's post, is OPEN 

idlands.—. dress, conversan' modern worl op practice. Good wages an th li-established firm f waar 
kent 92, neer Office, 33, Norfolk-street, Strand, 2a be Sele hapsiaeas in the shore country after the War; ; eneray 





Works Manager Wanted for 


modern Bes ve Seamless Steel Tube Works 
near Birmingham, under Government control, on War work. 
Position isa aoe. one, and offers excellent prospects for 
an engineer who is a organiser and tactful manager. 
Actual experience in tube works not absolutel pow ony A 
—— and —_ e-driven mills, es sho 
— ress, si experience, salary re aired, rs a, 
Engineer Office, 35, Norfolk-stree' "Strand, :" 


utting of Shell Banda Wanted: 


MAN capable of SUPERVISING this DEPARTMENT. 
Must be able to arrange work and get output. Experience as 
Lathe Operator and Tool Grinder n Salary £150 to 
No person resident more than 10 miles saey 





£200 an annum. 

or alread: & on Government work need appl 

age and_ full ls of experience.—Address, 6' é. Engineer 
Office, 33, Norfolk-street, Strand, W.C. 7A 





Faitor New Boat § Publi- 
CATION invites OFFERS of TECHNICAL ARTICLES 
relatin; — _ e So pet Fae amt & = Plant; also 
Willing’s, 125, Strand, Wc, ee oN > Bos, 310, 


pects. No man on Govertanses work can be e! _ 
rite or apply, in first instance, to your nearest Board of Trade 
Labour Exchange, mentioning this paper and No. A2383. 


with isation and ability Age 29.— Address, P95, Eni 
. 33, Norfolstreet, Strand, W.C. PSS 








Wanted Immediately, an Ex- 


PERIENCED FOUNDRY ons ; must have held 
asimilar position previously, he active, sober, and thoroughly 
able to direct and control about 30 men, — fettlers, 
&c.; one having a good all-round e: jebbing, of plate 
moulding, cylinder work and — jo! bing, with experi- 
ence of piece work, preferred. vi ac oe on Govern- 
ment work need apply. —Give “tah detail information \of 


MPlool Engi ineer Desires Position 
as Fans Se MANAGER or CHIEF DESIGNER. 
Expert in the gg ~ tools for the production of inter 


Engineer Oftce, 33, No Nortolkcetrest, Strand, WG 307 
Engineer Office, 33, Norfolk-strect, Strand, WC 5 
Crt Draughtsman Wants Re- 


Ppl et ms accustomed to Marine Engineering. 
P9l7, Engineer Office, 33, Norfelk-street, 
Swe P917 & 








= revious situations, experien: , wages required, whether 
iety or not, if ineligible, ond Bee free from all on ation to 
your nearest Board of Trade Labour E z 


“The Engineer” and number 3. 


Foreman Engineer Wanted for 
Machine Shop producing Repetition — ob en pros- 
pects for really capable man. No person already engaged 
Governmen work will ay ‘em nese — —Appl pply zou nearest 
bour Exch quoting ‘‘ The A2398. 


oreman for Machine Shop on 


__ direct omen Munitions ge .E.) ote ar oar 
Good pects for 














agen and Working Fore- 
N ReapIneD to — bony of Hydraulic 
Armly 38 itier, GE GEO. COHEN, Ss 80 Brand OO} “i Cove 


Engineer, with Both Technical |} =. 
. experieace, REQUIRED as Assistant 
tendering, writing up 
crane works. State age, experience, 
P896, Engineer rg 





for estimating. 

of an. oe in electric 

and when at libert' pla 
‘efolk-street, Strund, 


g| Engineer 








bape Le with 
first-class or extra first-class Board _ atcate, 
by an Insurance 


i | trical expert ne pad FP Addo ee P: tt ey En aor 
Office, 33, Norfolk-street, Strand, W.C. ” ras 





pros 
ambitious Bo go capable man.—Address, seagins py espe 
, age, a P914, Engineer O: 
carck, Strand, Men engaged on at work or 
residing more chan ten miles away should not apply. P914 a 


Foreman \ Wanted for Fitters, 


; must have 
good experience in’ ae er te State age, details of 
experience, wages sree No m already employed on 
Government work or toskdlt more than 1 10 miles awa will be 
gaged.—W. and T. AVE Y, Ltd., Soho Foundry, = ‘ing- 














Foundry Foreman Wanted, with 

all-round ee in Cine Engine Castings. 
Plate Moulding, ad Malleabble Iron. No person already 
engaged on Geraramsat work will be ee ey your 
pice rammed Exchange, quoting “The Engineer” and 
number 





Structural Draughtsman Desires 


EAT, (re re ae Es 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 

for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
46), Watling strest. LONDON, E.C. 


26, Cultinyevcd atrest, st Newcastl je-on-Tyne. Sp 3005 


SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paces IL, UL, LXV. 


Numerical Index to Advertisements, 
Pace LXXVII. 











at 





Ocr. 18, 1916 








rs 


THE EN Ge 








Foreman Fitter (inelipible) De: 
SIRES JOB as HEAD ER or 
ASSISTANT WORKS ‘MANAGER; years oh otdnance 


work (Admiralty and War Office Rn + SiR verrs a8 
foreman. Sound, practical, up-t te man. p925, 
Engineer Office, & Norfolk-street, d, dW .C. % 





Foundry Foreman, at Liberty, |“ 
DESIRES RE-ENGAGEMENT. Used t0 high-class 

organiser, and able to take 

dress, P926, a. 


jobbing and repetition work. G@ 
charge of a | number of men.—Ad 
Office, 33, Norfolk-street, Strand, W.C. 


Nee, Shop Foretaan_ or 
A OSUrERtSTEXDENt SEEKS RE-ENGAGEMENT ; 
‘Adaess similar position ; modern methods pro- 
recon oa P916, Engineer Office, 33, Norfolk street, 
Strand, P96 B 


A Lange, F Firm of Engineers in 








ave an opening for a youth of good 
education BMIUM PUr fe eh purse cot Ue 
Wofks and Wwing-office.— nee: 08; ae 
Norfolk-street, Strand, W.C.— 





nginesring Pupil.— Firm 
yg Cc ee employing 500 hands, have 
VAGa varied work dione, affording excellent 
Meupitien reminm cael —Adiiress, 2000, eer 

ce, 33, Norfolk-street, Strand, W.C. E 


Gee sme Wishes. Place Son, 
bd bam military service, DRAWING-OFFICE 
rites Cy PUPIL. Would moderate 
nding a red —Address, P918, 
ineer ofice, SS, obfolk-strest, Strand, W.C. P98 & 


i C.E., Inst. Mech. E., B.Se., 
on all Se; Aw. ine. PEAMINaTIONR Br. G.P. 
CANDIDA? tither sralty or Up cedieaponsen ntiuareds 


vwalva ears. Courses 
Seewasen at vany dine “Re eee amex 


Tn Old- established Firm of 


Engineers in Westminster, with excellent offivtes and con- 
—s, are PREPARED to REPRESENT Midland and 
ern Firms in London. nine 327, Engineer 

x Norfolk-strest, Stratd, W.C. 


ngineer, A.M.I.M.E., with 
good connection and office —— City and West- 
mhinster, is OPEN to REPRESENT a Fi Gh kets sepiine, 
Mining, Water and Gen & 3 ddress, P919, eineet Mice; 
33, Norfolk-street, Straii 











‘Slexmsliel 











io: fale . 


vtive (a 
vl, ciate fh ac sin ra fin 12in. ; copper 
2 or CRANE with S4ft, 
spt <<" ‘pec mast; vert. iene . by Sft. 6in, 
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REFUSE DESTRUCTION. 
By JOHN B. C. KERSHAW, F.I.C. 
TOWNS’ REFUSE. 


Tue rising cost of all classes of coal and slack, due 
to causes, Some permanent, and some, we may hope, 
only temporary in character, but which it is unneces- 
sary to analyse here, renders the discussion of the 
utilisation of waste materials and low-grade fuels for 
steam-raising purposes of particular value at the 
present moment. The power engineer has been 
badly hit by the increase in the cost of fuel, and since 
it is highly probable that a larger share of this increase 
will prove to be permanent, it is necessary that he 
should take a wide survey of all combustible materials, 
and impress into his service any that promise to yield 
a fair return for their cost of collection and cartage as 
fuel for his plant. 

Foremost among the waste materials that may be 
utilised as substitutes for ordinary fuel is that of 
towns’ refuse, since not only is its quantity large, but 
its destruction by burning is imperative in all large 
towns and crowded centres of population. Further, 
the heat produced by its combustion is most easily 
utilised by means of steam boilers and electrical 
generators, and the slag produced by its combustion 
may also prove a valuable source of revenue. 

In this article the writer proposes to discuss— 

I. The published data relating to the calorific 
value of this refuse for steam-raising purposes. 

II. Recent improvements of the destructor process. 

Ili. The practical value of refuse destructors from 
the standpoint of the power engineer. 


I.—THE CALORIFIC VALUE OF TOWNS’ REFUSE. 


It must be admitted that many of the published 
figures relating to the calorific value of towns’ refuse 
are unreliable and misleading, and that some of the 
earlier estimates of the number of kilowatts that 
might be produced from a ton of refuse were much 
too high, and have only been approached in specially 
situated districts where the calorific value of the 
refuse is unusually good. 

Towns’ refuse is a product that varies greatly in 
composition and value, not only in different towns, 
but also in the different districts of the same town, 
and at different periods of the year. The only figures 
that are reliable as to its calorific value therefore are 
those based upon twelve months’ operation of the 
destructor plant, since the summer value of the refuse 
is generally lower than the winter. 

In colliery districts where the miners’ families 
obtain their coal for nothing, or at a nominal price, 
and the general public pay only about one-half of the 
price charged to the consumers in large towns, the 
fuel value of the refuse will also be twice as high, 
owing to the presence of much unburned carbon in 
the cinders. In towns and cities far from a coal- 
mining district, on the other hand, the refuse will be 
found to consist largely of kitchen and garden garbage 
which, if wet, has little value for steam-raising pur- 
poses. 

Bearing these facts in mind, one can now proceed 
to examine and analyse the figures obtained in tests 
of the more recently erected destructor plants, with a 
view to ascertaining the real fuel value of the refuse 
collected from a town of average size. The figures 
presented are mostly those obtained during test runs 
of the plant when taken over from the engineering 
firm which designed and erected it, and a standing 
deduction of 33.3 per cent. will be made from these 
figures, in order to bring them into line with the results 
that may be expected from twelve months practical 
operation of the plant. This percentage deduction 
has been arrived at by study of the comparative data 
published in the early years of destructor development 
for short test runs, and for one year’s operation of 
combined destructor and electric generating plant. 

The Horsfall Destructor—The New Destructor 
Company which now controls the Horsfall system of 
refuse destruction gave, in a recent publication, a 
tabular statement showing the gradual improvement 
in the efficiency of their destructors during the period 
1900-1910. The results are based on tests of not less 
than twenty-four hours’ duration, and the water 
evaporated per pound of refuse shows an increase 
from 1.21 lb. for the destructor erected at the Pem- 
broke Electricity Works, Dublin, to 1.57 Ib. for the 
Poplar Electricity Works, in 1910. The details of 
this latest available test for the Horsfall type of 
destructor are as follows :— 

Place Wits &02 se. ee ae Opt 
Date of test .. .. .. .. .. February-March, 1910 
Tons of refuse burned per twenty- 
oh, SR a ee ae 
Evaporation per pound of refuse 
from and at 212 deg. Fah. .. 1.57 Ib. 
The adoption of closed tubs with hopper bottoms for 
storing the refuse at the destructor plant until charged 
into the furnaces, and of a mechanical clinkering 
grate in the form of a tipping truck, are the latest 
improvements of the Horsfall destructor. 

The Heenan and Froude Destructor—The following 
results, of recent tests with the Heenan and Froude 
type of refuse destructor are of special interest, since 
they emphasise the great variation in the thermal 
value of the refuse in different parts of the country, 
and illustrate the remarks made on the point in the 
introduction to this article 


153 tons 





The adoption of water-sealed charging devices, and 
of improved methods of withdrawing and quenching 











Period |Pounds of water 
Town. Date of test. of —_s evaporated per 
test. pound of refuse. 
Aberdare (South . 
Wales) .. ..| March 24, 1915 ..| 10 hours 3.53 
Pontypridd 
(South Wales)..| Feb. 10,1910 ..| 8 ,, 2.69 
Coventry .-| April, 1911 Ae ew 2.00 
Rotherham -| Jan. 27,1910 ../18 ,, 1.80 
Clydebank .. -| May 2, 1907 4 BF 55 1.73 
West Bromwich . — 8i ,, 1.45 
Swinton .. ..| Sept. 24,1912 ..j/11 ,, 1.32 
Cheltenham .| June 26, 1908 ..| 174 ,, 1.24 
Rotterdam Feb. & May, 1913) 6 days 1.10 
” ” 0, - 88 








N.B.—These are actual evaporations, and are not expressed 
on the standard basis “‘ from and at 212 deg. Fah.” 


the clinker, are some of the latest improvements in the 
Heenan and Froude type of destructor. 

Foreign Types of Destructor.—The first destructor 
erected in Germany was that at Hamburg in 1896, a 
result of the cholera epidemic in the previous year. 
This was of the Horsfall type, and some trouble due 
to the use of steam jets was experienced before it 
worked satisfactorily. Brussels followed the example 
of Hamburg in 1903, and Ziirich in 1904, by erecting 
similar destructor plants. These were also of the 
Horsfall type. The first German designed destructors 
were those erected at Wiesbaden by Dorr, and at 
Kiel by Herbertz, in 1905-1906. These designers 
made use of the principle of using hollow chambers in 
the walls of the destructor cell for the purpose of 
heating the incoming air, which was forced by fans 
into the combustion chamber under a pressure of 
400 mm. (16in.) water 

As might be expected from the methods of domestic 
heating in use in Germany—by closed stoves using 
chiefly briquette fuel—the refuse collected in German 
towns and cities is less rich in combustible material 
than English refuse. At Pucheim the evaporative 
efficiency is . 891 Ib. of water per Ib. of reftuse—equiva- 
lent to 1.01 1b. from and at 212 deg. Fah.—while at 
Fiirth—Humboldt system—the actual evaporative 
efficiency is .98 lb. water per lb. refuse, equivalent to 
-97 Ib. from and at 212 deg. Fah. The general 
results obtained at these two installations show that 
German refuse has an average heat value of only 
2160 B.Th.U. per lb., and that about one-half of this 
heat value can be utilised for steam-raising purposes. 

The English figures, consequently, show much 
higher evaporative efficiencies, the average for the 
Heenan and Froude type of destructor being over 
1.87 lb. water per lb. of refuse, and that for the 
Horsfall destructor being 1.38lb. Taking 33.3 per 
cent. off these figures we have 1.25 and .92 lb. 
respectively. It is unlikely, however, that in view 
of the increased price of fuel in recent years, and the 
urgent necessity for the practice of economy on the 
part of all sections of the population, that English 
house refuse will in future contain so much cinder 
and unburned carbon as in the past, and it will be 
wiser therefore to assume that the average calorific 
value of towns’ refuse when calculated upon twelve 
months’ working of the destructor, is about 2160 
B.Th.U. per Ib., and that only 1 Ib. of water can be 
evaporated per Ib. of refuse burnt for steam-raising 
purposes. The practical application of these figures 
will be discussed in the third portion of this article 
when discussing the generation of electricity from 
house refuse. 


Il.—RECENT IMPROVEMENTS, AND THE CONTROL 
OF THE DESTRUCTOR PROCESS. 


The difficulties met with in the destruction of house 
refuse by burning are chiefly those arising from the 
physical character of the materials to be consumed, 
and the large amount of clinker produced as a result 
of the combustion of the refuse. Kitchen garbage 
and similar refuse is generally wet, and will not burn 
at all until dried, while the rags, waste paper and 
cinders, that form the other chief combustible ele- 
ments of the refuse, are so distributed and buried 
amongst the mass of incombustible materiai that it 
is very difficult to get an adequate air supply at the 
points where it is most required. According to 
Broadbent, the average composition of London refuse 
is as follows :—Ash, 47 per cent. ; breeze and cinder, 
25.5 per cent. ; paper, straw, and vegetable refuse, 
13 per cent. ; dust and dirt, 9.75 per cent. ; while the 
remaining 4.75 per cent. is made up of bones and 
offal, rags, bottles, broken crockery, glass, and tin 
cans. The combustible material therefore does not 
amount to more than one-third of the whole, and the 
difficulties of burning it are much greater than those 
encountered in burning the poorest qualities of slack 
or coke-breeze containing 30 per cent to 35 per cent. 
of ash. 

When the combustion has been successfully effected 
the fused clinker that remains behind is over one-third 
the weight of the original charge of refuse, and special 
forms of grate and special appliances are necessary in 
order to deal with this large amount of molten matter, 
and to avoid heat losses by its withdrawal from the 
furnace. 

The difficulties of attaining complete combustion 
have been overcome by the use of fans for supplying 





pre-heated air under considerable pressure, perforated 
iron plates being employed for the furnace sides and 
bottoms in many of the new types of destructor, in 
order to distribute this air through the whole mass of 
material to be burned. The air is pre-heated either 
by passing through the hollow wall-spaces between 
the different cells of the destructor, or by special air- 
heaters placed in the hottest part of the combustion 
chamber of the furnace. It is now recognised by 
designers of destructor cells that a pre-heated air 
supply is a sine qué non of good destructor working, 
for a difference of 300 deg. Cent. in the heat of the 
incoming air makes a difference of 350 deg. to 400 deg. 
Cent. in the actual temperature attained in the fur- 
nace. The advantages of a pre-heated air supply 
are not confined to this increase of thermal efficiency, 
for a quicker ignition of the refuse and an accelerated 
combustion accompany the use of hot air, and the 
capacity of the destructor per day of twenty-four 
hours is therefore greatly increased. 

As regards the improved methods of dealing with 
the clinker, it has been found by actual measurements 
that the heat retained in the fused mass only amounts 
to from 3 per cent. to 4 per cent. of that generated, 
and attempts to utilise this heat for raising the tem- 
perature of the incoming air, or for other purposes, 
have not proved so successful as was hoped. The use 
of water-cooled mould-shaped grates which facilitate 
the removal of the clinker in one mass, and of a bar 
bent in a spiral form, around which the clinker melts 
are the latest devices for dealing with the clinker 
problem—since, by means of a ring-shaped handle to 
the clinker bar, and a winch, a mass of fused clinker 
weighing several cwts. can be removed from the 
furnace with ease by one man. 

As regards charging the refuse into the destructor, 
the double-bell system has been improved upon, a 
whole charge now being dropped into a water-sealed 
pocket in one operation before the lower bell is raised, 
and the charge is passed on into the furnace. 

The latest development of destructor design, how- 
ever, is the adoption of the blast furnace as the model 
of what a refuse destructor should be, the Dorr des- 
structor erected at Wiesbaden being the first of this 
type. Improved forms of the shaft type of destructor 
have been erected at Barmen and Hamburg, and as 
these represent a distinct departure from the ordinary 

ype of destructor design, andycan be operated with 

reduced costs, a few details of their construction and 
method of working are appended. The original 
Hamburg furnace was constructed in the form of an 
octagonal shaft, the hearth of which was rectangular 
in form, and water-jacketed for cooling purposes, to 
prevent the clinker adhering to the walls. A per- 
forated iron grating was used for distribution of the 
air supply, and a fan supplied air under pressure to 
the air chamber below the grating. This furnace 
gave a mean temperature of 1050 deg. Cent., and 
burnt successfully 31 tons of refuse per day. 

An improved form of the Hamburg shaft furnace 
was erected later at Barmen. In this case a pre- 
liminary grate was provided in front of the grating of 
the shaft furnace, and on to this the clinker cake was 
drawn and remained twenty to forty minutes, in 
order that it might give up some of its heat to the 
incoming air. As already stated, the heat losses with 
the clinker are small, and the temperature of the 
incoming air cannot be raised to any considerable 
extent by contact with it. 

The latest types of the shaft destructor furnace 
have therefore adopted special air heaters, placed in 
the hottest part of the system, for pre-heating the air 
supply, and only use the clinker heat for the prelimi- 
nary step in the pre-heating process. 

Kohlmann.* in a valuable paper upon the ‘“‘ Evolu- 








Grate Capacity per hour 
System. City. area, per square met: e 

sq. metres. of grate. 
{ 76 
Horsfall Hamburg (old) = 2.75 i 133 
220 
Zurich .. 1.89 133 
Brussels 2.5 133 
Heenan ..| Milwaukee 2.5 335 
Pe 5 es 2.7 260 
Cheltenham .. 2.7 235 
Vancouver 3.0 255 
Coventry 2.7 385 

Herbertz ..| Fiume 1.25 345.75 
Briinn 1.25 325 
Kiel ia 0.94 445 
Frankfurt Pe 285 
2.2 480 
Humboldt ..} Fiirth 1.5 720 
Dorr ..  ..| Wiesbaden 1.0 815 





to 
— 
on 
oe 
= 


Hamburg -| Hamburg (new) 1.3 





tion of the Refuse Destructor,” read before the Cana- 
dian section of the Society of Chemical Industry, in 
1913, has given the figures above for the capacity 
of the various types of destructor, and if these can 
be accepted as reliable, the superiority of the shaft 
type of furnace, with preliminary air heating, is amply 
demonstrated. The fact that with this type of fur- 
nace the labour costs for charging and removing the 
clinker are also reduced to a minimum, would indicate 





* Journal Soc, Chem. Industry, April 30th, 1914. 
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that in time we may expect to find all dust destructors 
approximating to this type of design. 


Ili.—-THE PRACTICAL VALUE OF REFUSE DESTRUC- 
TORS FROM THE POWER ENGINEER’S STANDPOINT. 


The figures given in the first section of this article 
prove that house refuse has an average heat value of 
one-seventh that of ordinary coal, and that about 
1 Ib. of steam can be produced per Ib. of refuse burnt. 
Has such a poor fuel any value at all from the power 
engineer’s standpoint ? If this question were decided 
solely upon the value and merits of this refuse as a 
fuel, the answer to the question would be in the nega- 
tive, for the interest upon the capital outlay on the 
destructor plant and the cost of “working it would 
amount to more than the value of the steam produced. 
But, as pointed out in the introduction to this article, 
the question of refuse destruction by burning is funda- 
mentally a sanitary one. All large towns and cities 
ought to be provided with destructors with sufficient 
capacity to cremate the whole of their refuse, and the 
question of utilising the surplus heat to the best 
advantage is really an economic one, bound up with 
the successful operation of these plants. 

In the early days of destructor development it was 
customary to erect and work these plants as adjuncts 
of the electricity supply stations, and it was claimed 
that from 40 to 60 units of electricity could be obtained 
in these combined plants per ton of refuse burnt. The 
£s. d. value of the latter as fuel was calculated there- 
fore to be 3s. 4d. per ton. 

The electrical engineers in charge of large power 
generating stations, however, were not in favour of 
the system, since a certain amount of nuisance and 
dust, detrimental to the efficient working of the 
machinery, arose from the carting and tipping of the 
refuse, and only a few of these combined plants have 
been erected in recent years. 

The modern plan is to erect the destructor on the 
site most suitable for the collection of the refuse, to 
operate it as an independent works, and to sell the 
steam produced by the surplus heat to the nearest 
factory or works, at an agreed rate per 1000lb. In 
some cases this sale is to an electricity supply station, 
but this is not an essential feature of the plan, and any 
large works that require steam for heating or power 
purposes might cover a portion of its requirements 
from a destructor plant, if one were near at hand. 
As examples of this system of working, the destructor 
plants at Huddersfield and at Rotterdam may be 
referred to. 

The Huddersfield destructor was erected in 1910 
by Manlove and Alliot, of Nottingham, and consists 
of eight furnaces or cells arranged in two units of four 
cells each, each unit being complete with its own com- 
bustion chamber and water-tube boiler. The cells 
are of the “ back feed ”’ type, and are arranged on the 
continuous system. Each cell has a grate area of 
25 square feet, and is provided with a drying hearth 
at the rear, where the green refuse is subjected to a 
preliminary drying. Forced draught is provided by 
two electrically-driven fans, and the air is pre-heated 
before its entrance into the combustion chamber. 
The surplus steam not required for the operation of 
the destructor plant is carried by well-insulated 
steam mains over a roadway to the electricity works, 
and is sold to this undertaking at a net cost of 7d. per 
1000 Ib. The annual revenue received by the 
destructor plant from this source in the four years, 
1911-1914, has been as follows :—1911, £1505; 1912, 
£1759 ; 1913, £1790; and 1914, £1701. 

The Rotterdam plant was erected in 1911, and was 
first put into operation in 1912. The destructors are 
of the well-known Heenan and Froude type, and are 
provided with all the improvements brought out by 
this firm in recent years. The plant consists of five 
independent units, each consisting of two sets of four 
cells grouped on either side of a central combustion 
chamber. The grates of four adjoining cells are 
separated from one another by low cast-iron trans- 
verse dead plates of hollow construction, so that the 
four grates practically form one continuous furnace 
chamber. Each unit is fitted with a ‘‘ Regenerator,” 
consisting of a group of vertical boiler tubes expanded 
at the top and the bottom into horizontal tube plates. 
The hot gases from the boilers pass through the tubes 
and down into dust-pits, while the draught air passes 
over the outside of the tubes. The most striking 
feature of the installation, however, is the system of 
collecting the house and street refuse of the city, 
and of bringing it to the destructor furnaces, with a 
minimum of nuisance and cost. The city is divided 
into five districts, in each of which there is a small 
dock for accommodating barges. To these docks the 
refuse is brought in tip carts, which tip the refuse 
direct into skips, a number of which fit neatly into a 
barge. The refuse never leaves these skips until it 
goes into the furnaces. Each barge holds about 
two dozen skips, and each skip contains about 
1600 kilos. (31.5 ewt.) of refuse. The skips have 
bottom doors which can be tipped when the device is 
lowered into its seating over the furnace ; also they 
are made larger at the bottom than at the top, so that 
the rubbish will fall out quite readily. It is chiefly in 
this respect that the older systems of destructor work- 
ing were faulty and capable of improvement, and 
although the possession of canals that ramify all 
through the city simplifies the collection and transport 
of the refuse in Rotterdam, there is no doubt that 
many of the good points of the Rotterdam system 











might be copied in other towns and cities. The 
official trials of the plant, made during separate runs 
in Febru and May, 1913, showed that 1214 tons 
and 1228 tons of refuse had been cremated, with an 
evaporation of 1.106 lb. and .883 lb. of water per Ib. 
of refuse burnt respectively ; an average of 144 tons 
per day, and .991b. steam for the whole seventeen 
days’ period of trial. The steam raised is used 
partly in the plant, where the clinker is crushed and 
graded to three sizes, and all iron is removed by 
magnetic separators ; while the surplus is sold to the 
Municipal Electricity Supply Department at a fixed 
rate, and is used for driving a 1250-kilowatt turbo- 
generator. 

The City Electricity Department provided half 
the capital required for the electrical portion of the 
plant, and for the building in which it is housed, pays 
the whole of the running charges of the same, and 
.10d. per unit for the steam. Further details of this 
interesting plant will be found in the descriptive 
article from which these facts are taken, which 
appeared last year in the publication referred to 
below.t : 

The one disadvantage of the Rotterdam system of 
working appears to be that there is no opportunity for 
sorting the refuse, and removing from it the paper, 
old metals and broken glass, all of which have a 
marketable value, especially at the present time. As 
an indication of the annual revenue that may be 
derived from this source by a destructor plant, the 
following figures from the 1914 report of the chief 
sanitary inspector of Paisley, in Scotland, are of 
interest :—17,576 tons of refuse, or an average of 
56 tons per working day, were collected and dealt with 
in 1913, and 3177 tons of clinker and 243 tons of 
mortar were sold. The revenue of the destructor plant 
from the sale of the various residuals products was as 
follows :— 


£ «sd. 

Clinker .. 224 4 9 
OS eee ee 48 12 3 
Old tins and scrap metal 109 14 11 
Waste paper ca ee ee een aed". oe 15 56 8 
a oe ae ee eee 4.4.4 
£419 10 11 


In view of these figures, and of the fact that the 
relations between the sanitary and electrical depart- 
ments at Huddersfield and at Rotterdam are most 
harmonious, it would seem probable that a con- 
siderable increase will occur during or after the war 
in the number of destructor plants for towns’ refuse, 
equipped with the most efficient types of furnace ; 
and that these plants will all derive considerable 
revenue from the sale of their surplus steam to the 
neighbouring works, and from the disposal of their 
clinker and other by-products to those who can make 
good use of these commodities. If the experience of 
Huddersfield and of Paisley is a safe guide,an aggregate 
revenue of between £2000 and £3000 can be obtained 
in all large cities from these two sources alone, and a 
considerable portion of the cost of destroying the 
refuse can thus be met. 








THE SELECTION OF CENTRIFUGAL PUMPS. 
By D. McEOCEID. 


In the commercial offices of firms manufacturing 
such articles as centrifugal pumps, the design of 
which requires technical ability of rather more than 
average quality, it 1s desirable that the methods of 
dealing with clients’ inquiries be accurate, as flexible 
as possible, and easily checked. In many cases the 
selection has to be made from a tabulation of pre- 
viously calculated outputs, necessitating, for the use 
of the commercial staff, approximate methods of 
interpolation when non-listed outputs are required. 
These are not, in general, accurate for wide variations 
from the list, and unless used with discretion are 
liable to result in serious errors. Output curves of 
the performance of each standard size of pump for 
various speeds are sometimes employed. Selection 
by means of these is slow and laborious, and the 
process necessitates the provision of a large number of 
curves. In order to assist engineers whose com- 
mercial pursuits do not as a rule permit of the leisure 
which would enable them to make themselves fully 
acquainted with all the subtleties of the centrifugal 
pump, it is well to have available an easily operated 
and sufficiently accurate procedure. Methods which 
enable a selling staff to decide, on short notice, which 
machine will best fulfil certain required conditions, 
without having to refer to the designers, have their 
double value in the saving of the time of the latter 
and in the impressing of the client. 

It is customary for manufacturers of centrifugal 
pumps so to design them that they can be utilised for 
as great a variety of heads, speeds and quantities as 
possible. The evolution of a complete range of pumps 
generally results in the development of a series of 
groups, each group consisting of a number of pumps 
with gradually-increasing diameters of impeller, and 
with a definite ratio of impeller width to diameter 
and other dimensions in proportion, so that the pumps 
of a group are symmetrical. Thus arranged, almost 
any conceivable output can be provided for by selecting 
that type of pump and diameter of impeller most 





+ Electrical Times, January 7th, 1915. 





suited to the form of drive proposed and the general 
requirements of the installation. 

The method described below has been developed 
to suit such standardised lines of pumps, and in 
addition to overcoming most of the difficulties usually 
met with, provides also in a convenient form the com- 





TaBie I 
), h, Watts, Efficiency, n, 
litres /sec. metres input per cent. r.p.m. 
0 30.6 3350 0 1680 
7.56 29.6 5120 42.8 - 
15.1 26.8 6520 61.0 5 
23.7 21.8 7750 62.5 es 
26.0 19.2 8010 60.1 es 
30.2 15.1 8280 54.0 . 
35.0 10.3 8420 42.5 
37.8 7.0 8400 31.0 
43.5 = Qm 0 7840 0.0 














plete characteristic of the pump. It will simplify 
the description to take the performance of an actual 
pump—Table I.—and to employ the following 
notation :— 

n = revolutions per minute. 

Q = quantity of water, litres per second. 

h = external head of the pump, metres. 

D = diameter of the ingpeller, metres. 

v = peripheral speed, metres per second. 


The two following relations are true for a given 


Head 
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pump, within reasonable limits, where A and B are 
constants, depending on the type and the position 
on the h-Q characteristic :— 

h=A xX n'*. 

Q=B xn. 

It is also a property of similerly proportioned 
pumps, when dperated at the same peripheral speed 
of impeller, that at corresponding points on their 
pressure-quantity characteristics the following relation 


holds :— 
Q/D? = constant. 


The external heads which would be produced by 
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such pumps under these conditions are equal. If, 
then, for a given pump the characteristic curves at 
constant speed be those shown in Fig. 1—the figures 
for which are given in Table I.—and if Q,, be the 
maximum discharge the pump is capable of at that 
speed, the discharge for various conditions of head 
may be represented as a proportion of Qn. The 
abscisse then become Q/Qmn = 0.1, 0.2, &e. For 
each value of Q/Q,, the revolutions per minute n, at 
which one metre—unit—head can be obtained is 
calculated from the relation h = An*. In addition 
the actual values of Q are reduced to those which 
would be obtained at these speeds—and at unit head— 
from the relation Q = Bn. From these new values 
of Q at the reduced speeds, the values of Q,/D* = K 
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are then calculated. The values of Q/Q,,, revolutions 
per minute and K are shown on Table II. and plotted 
on Fig. 2. The latter gives the characteristics in 
another form and for the specific diameter of pump 
presents all the information necessary to obtain the 



































Taster II. 
R.P.M. Q, at Q Efficiency. 
Q/Qm. for 1 cas 8 for K =—', per 
unit head. unit head. | Dz cent. 
Bi red be ae ee es ee ee 
0 304 291 0 | 0 0 | 
.174 309 296 1.39 14.95 42.8 | 
348 324 310 2.91 30.3 | 61.0 
§22 360 345 4.87 52.0 62.5 
6 383 367 5.93 63.9 60.1 
.694 432 414 7.78 83.5 } 54.0 
805 524 602.5) 10.9 | 117.0 | 42.5 
87 635 609 14.3 | 163.5 | 31.0 
1.0 a _ —_ — | 0.0 
Form A. 
Quantity. Head. 
Output required Ne OT aor ee 20 23.8 
Output reduced to unit head... ..- ..) 4.1 = Q, 1 
Form B. 
| it ‘aati ee ce hoe Poa rs y De ee 7 
ee oe . Effici- | | RPM. | 
~» | ff /Qm.| ene eo it | 
metres. led. D. Q/Qm an metres /min.| odie om | 
ais (ER ae, lease ae _| 
152 | 178 |Outsidje the worjking limits. | — | 
228 | 79 | .675| 55.8 402 562 | 
305 | 44.21.47 | 63.5 | 332 345 | K=% 
381 | 28.3).322 59.2 | 309 259 D; 
| | | | 
Form C. 
| | ; 
R.p.m. | Watts | ; 
D. j= n, /h| Head.| Q. hxQ~x porn LP. i 
9.81 Jeff. 
152 4 Den Rte ages. Bye 
.228 | 2750 | 23.8] 20 | 8360 | | 
305 1680 23.8 20 | 7350 | | 
. 381 1260 23.8; 20 | 7860 
| 


performance curve at any speed. In order to make | 
this information available for any pump of sym- | 
metrical design, it is necessary to introduce the | 
peripheral speed at which one metre head is developed, 
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| from the technical point of view. 


| has been fully tested, not once but many times. 


_ | exact science. 
| defined rules, based on past experience, which guide 


|'as she is intended to behave. 
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tions having been made for friction losses, the most 
suitable pump is selected. 

In the case shown, for continuous running, the third 
pump is obviously to be chosen. For occasional 
work, where efficiency is not an important matter in 
relation to first cost the second pump, particularly 
for electrical drive, would be selected. A smaller 
motor would be required as well as the smaller pump. 

For other cases—as, for instance, alternating 
current motor direct-coupled~ drive—the speeds 
available are limited, and for such cases this method 
enables one rapidly to select the pump which for 


| such limitations, will give the best results. 


Other uses of the standard curves will present 


| themselves ; e.g., the comparison of the performance 


of various types of pump in which the particular 
qualities of each are made prominent, the calculation 


| of outputs for varying conditions of heads or speeds. 








THE CAPITAL SHIP OF THE FUTURE. 


Every student of naval technique who cherishes 
his own theories about warship design thinks with 
envy of the rich mass of data which, by this time, 
must have accumulated at the Admiralty. Although 
no really decisive encounter has taken place, the past 





| two years have been singularly fruitful and instructive 


Vessels of every 
type and class have been in action. Super-Dread- 
noughts and battle-cruisers have met their ‘‘ opposite 
numbers,’ light cruisers have repeatedly been 
engaged, and the smaller fry of the flotillas have put 
in a prodigious amount of work, both above and below 
water. Every weapon in the modern naval armoury 
And, 
on the whole, the result has been eminently creditable 


| to all who have had a share in forging and fashioning 
those weapons. Naval construction is not yet an 


In spite of the many formulz and well- 


the designer of fighting ships in his work, there still 
remains an element of uncertainty as to whether the 


'completed ship will behave in given circumstances 


It is a truism that 
every warship represents a compromise. Years ago 
the warship problem was compared in these columns 
to a differential equation which has an infinite number 


‘of solutions ; but, it was added, there is always a 
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this being easily calculable from the known diameter 
= the pump in question and the speed shown on 

ig. 2. 

The resulting curves are plotted on Fig. 3, introduc- 
ing at the same time, for assumed standard diameters, 
the revolutions per minute necessary to produce unit 
head. The selection by means of these curves is 
made in the following manner, calculation sheets 
being used of the form suggested :— 

Form A.—From the specified head and volume, the 
revolutions per minute not being specified, the output 
at unit head, Q,, is calculated from the following 


. eae 
relation Q = h. 
qv 


Form B.—From the standard curves, using the 
formula K = Q,/D*, the value of K is found for 
various standard diameters. (This is conveniently 
done by means of the slide rule.) 

_ Only those values of K are taken which from an 
inspection of the curves result in a reasonable efficiency 
value. The values of Q/Q,,, efficiency and peripheral 
speed are taken from the curves and tabulated— 
Form ©. The revolutions per minute and power 
required are then very simply calculated, and addi- 





particular solution corresponding to each particular 
case, and the best is obtained when the elements of 
armament, armour, coal capacity, speed, and tactical 
qualities are assigned to their proper relative propor- 
tions, with regard to the work to be done and within 
the limits of the displacement available. This is 
perfectly true of the theory of design. But in warship 
design there can be no finality, and though to-day we 
are nearer the ideal type than was the case ten years 
ago, every new conception suggests by its very quali- 
ties the direction in which still more perfect results 
are to be sought. 

In this article we shall confine our attention to the 
capital ship ; first, because the test of war has re- 
established its claim to supremacy in the naval hier- 
archy, and, secondly, because it has undergone 
changes far more revolutionary than those which have 
marked the evolution of lesser types. Between the 
capital ship of 1904~5, with which the last great naval 
war was fought and won, and the capital ship of the 
present day, there is a difference out of all normal 
proportion to the brief period of time that divides 
them. The displacement has practically doubled, 
the destructive power of the armament trebled or 
quadrupled, and if the other elements of battle effici- 





ency, such as speed and protection, show progress 
rather less startling, it is only because their develop- 
ment is retarded by physical obstacles which an 
incautious critic might pronounce insuperable. 
Nevertheless, the rise in the speed of the capital ship 
within the last decade is, perhaps, the most remark- 
able feature of all. Ten years ago our fastest armoured 
ship was the Drake, with a maximum speed of 25.3 
knots. To-day there are vessels of more than twice 
the displacement which can better her performance by 
five knots, and it may be that if all the facts were 
known. figures still more striking could be adduced. 
The problem of enabling the ship to resist attack is 
hedged about with graver difficulties than beset the 
gun maker or the engineer. Means of offence have 
entirely outstripped those of defence. It is many 
years since the last noteworthy improvement in the 
manufacture of armour was recorded, in spite of 
unceasing experiment and patient research by the 
chemist and the metallurgist. But the gun has grown 
so rapidly in range and power that in place of the 
40 calibre 12in. weapon which discharged its 850 lb. 
projectile with a muzzle energy of 39,280 foot-tons, 
we now have the 45 calibre 15in. gun, which fires a 
1950 lb. projectile with a muzzle energy of 84,500 foot- 
tons. Yet the quality of armour has remained all 
but stationary, and the slightest increase in thickness 
involves the addition of many hundreds tons of dead- 
weight for a very problematical gain in protection. 
Unless some really important improvement in the 
resistant properties of armour is introduced, it appears 
likely that the system of protection adopted in the 
United States, where the latest vessels are given 14in. 
to 18in. of armour over vital parts and none elsewhere, 
will become universal. Against the mammoth pro- 
jectiles of the modern gun, more comparable to 
explosive meteorites than mere shells, the thin armeur 
with which many of the older capital ships in the 
world’s navies are fitted can offer no real protection. 
Even those battle guns which are now regarded as of 
medium calibre, such as the llin. and 12in., have 
shown themselves to possess extraordinary ballistic 
properties. The German 50 calibre 12in. gun, with 
its enlarged powder chamber and high initial velocity, 
is a very formidable weapon, possibly outranged by 
our 13.5in. model, but capable of great destruction 
inside 16,000 yards. And all the signs point unmis- 
takably to a further growth in the power of naval 
ordnance. Great Britain, Germany, and Italy each 
have ships built or completing which are armed with 
15in. guns. As the mechanical and optical appliances 
which have made long-range gunnery feasible are 
brought to still higher stages of perfection there will 
be an irresistible tendency to increase the power of the 
individual gun. It is only eight years since a well- 
known naval writer foreshadowed the building of a 
33,000-ton battleship, to carry eight 18in. guns. 
Though he put the probable date of its construction 
as far ahead as 1825, his forecast was looked upon as 
too fantastic for serious consideration. Yet the 
American battleship Pennsylvania, now completing, 
is barely 600 tons short of the displacement of this 
imaginary mastodon, and it is scarce three years since 
Mr. J. M. Gledhill, of Armstrong, Whitworth and Co., 
told the members of the Iron and Steel Institute that 
there were ‘“‘ now whispers concerning a gun of 18in. 
bore and weighing between 150 and 200 tons.” 


The big gun is still the king of weapons, and those 
confident prophets who foresaw the metamorphosis 
of the capital ship from a floating gun-platform into 
a huge torpedo-carrier have been put out of counten- 
ance by the lessons of the last two years.. The pro- 
blem which the naval designer will have to solve in 
the near future remains substantially the same as 
that which he has solved, more or less successfully, 
in the past. He will not be asked to design a capital 
ship possessing the faculty of submersion, for the 
business of the capital ship is not to run away but to 
fight. The vision of submarine Dreadnoughts 
bobbing up here ‘and there to fire at the enemy, and 
vanishing into the depths after each salvo, is not one 
that appeals to the practical mind. The capital ship 
of the future promises to be remarkable more for gun- 
power and speed than for its powers of occultation. 
To design a capital ship with the maximum amount of 
battle energy, and to give her besides the greatest power 
of endurance compatible with more positive fighting 
qualities, remains the task of the naval constructor. 
But the problem is less simple than it was. Twenty 
years ago offence and defence could be stated in terms 
of guns and armour plate. The torpedo and the mine 
both existed, but both were still too primitive to exert 
any appreciable influence on construction. In the 
capital ships of that era we may discern some recog- 
nition of the possibilities of underwater attack, for 
every vessel of importance was fitted with a double 
bottom and water-tight compartments. These, how- 
ever, were as much a concession to the ram and to 
the ordinary hazards of navigation as to the mine and 
torpedo. Not until the Russo-Japanese War had 
demonstrated how the most powerful capital unit 
was liable to disablement or summary destruction 
by under-water explosion was special attention paid 
to the new menace. From that time onward an 
ingenious combination of sub-division gnd armoured 
longitudinal bulkheads was worked into most capital 
ships. Germany, it may be mentioned, plumbed the 
question with characteristic thoroughness. Several 
obsolete vessels, after being refitted with the most 
approved systems of under-water defence, were sub- 
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jected to mine or torpedo attack, and the practical 
experience thus derived was embodied in new con- 
struction. Possibly the most noteworthy early 
example of internal defence against submarine explo- 
sion is presented by the French coast-defence ship 
Henri IV., in which ship an immense amount of 
armour was worked into the lower portions of the hull. 
In addition to flat decks both above and below the 
-main belt there are lateral armoured bulkheads which 
extend downwards from the lower armoured deck to 
the bilge keel line, and the side below the belt amid- 
ships has 3in. plating down to a considerable depth. 
The total weight of armour in this small ship is 3500 
tons, or nearly 40 per cent. of the entire displacement. 
That the new measures were partly efficacious has 
been proved by the manner in which certain modern 
ships have survived the explosion of torpedoes. The 
French battleship Jean Bart, attacked by an Austrian 
submarine, was able to make her way to a base several 
hundred miles distant, where she was very quickly 
repaired: In the Battle of Jutland Bank the Marl- 
borough was struck by a torpedo and took up a con- 
siderable list to starboard, yet in spite of the damage 
she kept her place in the line and reopened fire nine 
minutes later. More recently the German battleship 
Westfalen was successfully attacked by a British 
submarine. At least one torpedo got home, but the 
Germans claimed that the second went wide, and that 
the vessel was brought safely into port. On the other 
hand, many older vessels, built before the torpedo 
had become a serious menace, have succumbed to a 
single blow. The torpedo, however, like the gun, is 
rapidly increasing in potency. From l4in. the 
diameter has risen to 2lin., and in the latest models 
the war-head contains about 300 Ib. of trinitrotoluol. 
A few years hence these figures will be surpassed, for 
there are no technical difficulties in the way. 
Hitherto it has been necessary to keep the weight 
and length of torpedoes within reasonable limits in 
order to facilitate their handling. But as destroyers 
and submarines grow larger and able to carry heavier 
weights, the need for restricting torpedo dimensions 
will no longer obtain. Thus, what is considered 
adequate internal protection against existing tor- 
pedoes may be powerless to resist the attack of the 
more formidable weapons which are sure to appear in 
a few years’ time. 

Though the submarine has not proved itself as 
formidable a tactical factor as Admiral Sir Percy Scott 
and several other authorities apprehended before the 
war, it has unquestionably modified naval operations 
both tactically and strategically. Through its agency 
the torpedo has ceased to be a remote and casual 
danger, to counter which certain precautions of a 
somewhat perfunctory nature were deemed suffi- 
cient. Not even a close screen of destroyer patrols 
can always guard a capital ship against submarine 
attack ; and as for the torpedo nets on which reliance 
used to be placed, these have been shown up as a 
snare and a delusion. The construction of sub- 
marines with speed and manceuvring qualities vastly 
superior to the present standard will be made possible 
by improvements in the internal combustion engine. 
Boats of this description will obviously constitute a 
much greater danger to the capital ship, for their 
speed and handiness will give them more oppor- 
tunities to attack than the present-day submarine 
enjoys. And their attack, when delivered, will be 
the more effective owing to the deadlier torpedoes 
with which they will be armed. It is apparent, there- 
fore, that the capital ship will henceforth have to 
reckon with torpedo attack under all conditions, and 
unless given means to resist this form of assault it will 
at all times be exposed to the risk of sudden destruc- 
tion. Whether the significance of this fact has been 
fully grasped by those whose business it is to design 
our warships can only be conjectured. Many years 
elapsed between the introduction of the shell gun in 
foreign navies and the building of armour-plated ships 
in ourown. There was an almost invincible prejudice 
against armour, and it was not until the battle of 
Sinope and other naval incidents in the Near East 
had revealed the tremendous effect of shells against 
unprotected wooden ships that the authorities began 
seriously to consider the adoption of armour. But in 
a very short time after the first cautious step had been 
taken the building of ironclad ships became general, 
and designers ceased to be appalled at the notion of 
devoting about 30 per cent. of available displacement 
to iron plates. Fortunately the traditional conser- 
vatism of the Navy has been less in evidence of late 
years, and especially during the war have our con- 
structors shown great boldness and adaptability. 
The “ torpedo-proof’’ monitors sent to the Darda- 
nelles are @ case in point, and there are countless 
other instances which it is not expedient to cite. In 
view of the good results which have been attained in 
this direction, when time was limited and everything 
had to be improvised, it is not too much to hope that 
still more effective work will be possible when we 
revert to normal conditions. The really efficient 
capital ship of the future will be a vessel which. in 
addition to having the highest qualities of armament 
and protection against gun-fire, will be virtually 
immune from.serious damage by underwater attack. 
In all likelihood this immunity will be conferred by 
some modified form of the girdle which has been 
fitted to the monitors. To dispose this belt in such a 
manner as not to diminish speed, yet to make it proof 


will be a knotty problem to solve. A considerable 
increase in displacement must be looked for, as the 
adoption of the new belt will entail greater breadth ; 
which, unless it be found possible to fine the ends of 
the ship and thus obtain a finer block coefficient, will 
call for more engine power to attain the desired speed. 
On the other hand, an important saving could be 
effected by discarding the armoured torpedo bulk- 
heads below water, since if the anti-explosion belt did 
its work these would be superfluous. We may add 
that, to be thoroughly effective, this system of resist- 
ing explosion should extend over the whole underbody 
of the ship, for a belt merely deep enough to arrest 
torpedoes would not necessarily afford protection 
against mines. No system of internal protection, 
however elaborate, which depends on armoured bulk- 
heads and subdivision, is likely to prove ass atisfac- 
tory as the explosion-proof belt or cofferdam. This 
has been demonstrated both by experiments in peace 
and by the test of war. Longitudinal protective 
bulkheads, especially when placed too near the side of 
the ship, may actually constitute a source of danger. 
In a paper read before the Institution of Naval Archi- 
tects mention was made of one experiment in which 
a thick bulkhead, fitted at the usual distance from 
the side, was broken up by the force of a submarine 
explosion and was hurled through the inner bulkheads, 
wrecking the boilers in its course, more damage result - 
ing apparently than if the outer bulkhead had not 
existed. To prove really effective, it has been stated, 
the outer explosion bulkhead ought to be at least 
15ft. from the side of the ship. This suggests the 
possibility of filling the intervening space with some 
shock-absorbing and water-excluding material. Such 
an arrangement would certainly mean the pre-emption 
of much valuable space, but it would not be too high 
& price to pay for almost absolute immunity from a 
particularly dangerous form of attack. 

The Naval Power which is first in the field with a 
squadron of capital ships proof against both torpedo 
and mine will enjoy an advantage difficult to over- 
estimate. The indecisive character of naval opera- 
tions in the present struggle has been largely owing 
to the development of underwater attack. At the 
Dogger Bank engagement of January 24th, 1915, the 
German battle-cruiser squadron would probably have 
suffered far more severely than it did had not the 
necessity of safeguarding his ships against submarines 
and mines compelled the British admiral to relax the 
pursuit. Again, there is every reason to _ believe 
that the Battle of Jutland Bank would have been 
renewed on June Ist with decisive results had not 
the night dispositions which Admiral Jellicoe was 
forced to make in order to preserve ‘his Fleet from 
destroyer attacks allowed the Germans to slip back 
to their ports under cover of darkness. The con- 
sciousness of immunity from torpedoes and mines 
would, in fact, be an asset of incalculable value to any 
commander, however bold and resourceful he might 
be. It would enable him to pursue tactics which are 
entirely ruled out in existing conditions, and to 
exploit to the utmost his superiority in gun-power 
and speed. A point so obvious as this does not need 
to be laboured. 

Reviewing the experience of the war to date, we 
may safely conclude that capital ships will continue 
to form the backbone of every fleet, and that they will 
steadily grow in size and cost. The suggestion heard 
early in the war, when submarines were claiming 
many victims, that great armoured ships were useless 
luxuries, and that command of the sea could be 
secured by submarine torpedo craft alone, is now seen 
to be fallacious. There is no short cut to sea power. 
In the future, even more than in the past, that power 
will be expressed in squadrons, each unit of which will 
cost as much as a whole division of older capital ships. 
The demand for larger guns, higher speed, thicker 
armour, and protection against submarine explosion 
bids fair to lead to the construction of ships which will 
as far outclass the early Dreadnoughts as the Dread- 
nought outclassed the Formidable type. Heavy 
as the burden of armament promises to become in 
future, it is consoling to reflect that the almost pro- 
hibitive cost of the capital ship will render it impos- 
sible for any single State to inaugurate such an era of 
feverish naval expansion as that for which Germany 
was responsible in recent years. 








THE COST OF MUNITIONS. 


In the first and second reports from the Committee of 
Public Accounts, under the heading ‘‘ Vote for the Ministry 
of Munitions of War,” particulars are given with regard to 
the cost of shell, from which it appears that this has now 
been reduced from 25 to 30 per cent., compared with the 
prices paid during the early period of the war. It appears 
that whereas the cost of the 18-pounder bodies was for- 
merly from 20s. to 23s., the price has now been cut to 
12s. 6d. The prices for 4.5 shell ranged between 47s. and 
65s., and these have now been cut down to 33s. 6d. Sixty- 
pounders that formerly cost from 63s. to 82s. 4d. are now 
cut down to 52s. 6d. The 6in. shells which cost from 80s. 
to 99s. formerly are now being made for 70s.; the 9.2in. 
shells which now cost £11 7s. 6d., formerly cost from 
£13 2s. 6d. to £15 5s. As complaints have been made that 
the Ministry of Munitions did not appear to deal equitably 
with the small producers of shell, it is interesting to note 
that an attempt has been made by this department to 
regulate, to some extent, the prices paid in inverse pro- 


smaller makers are somewhat higher than those to the 
larger producers. 

A range of prices was fixed by the department running 
from the works producing 200 per week to the firms pro. 
ducing 2000. The 200 per week shop was cut to 16s., and 
the 2000 a week shop to 14s. on the 18-pounder shell. 
For quantities over 2000 contracts are made as low as 
12s. 6d. With regard to the 4.5 Mark V sheil, makers of 
not more than 200 per week received 46s. per shell body, 
while contractors for 1500 per week were paid 39s. In 
these cases the forgings were supplied by the Ministry to 
the works at a specific price. The 4.5in. shell forgings 
were charged at the rate of 18s. each. As the forgings 
were bought at 13s., the Government was getting a set-off 
of 4s. to 5s, 

It appears from the evidence given by Mr. 8. H. Lever to 
the Committee, that these new prices have been fixed as a 
result of a system of costing in the national shell factories, 
from which a monthly return in detail of the cost of each 
shell is furnished. The cost covers labour, material, and 
all overhead expenses, except depreciation of plant and 
interest on capital, and in many cases where services are 
given free. The management salaries are not included. 








LETTERS TO THE EDITOR. 

(We do not hold I ponsible for the opini 

Correspondents.) 
RUSSIAN TRADE, 

Sir,——-My attention has been directed to the articles in your 
issues Of March 24th, 1916 and April 7th, 1916, Nos. 1 and 2 
respectively, by Mr. P. Gurewitch, entitled “ British Machinery 
and the Russian Market.” 

Though Mr. Gurewitch in his articles gives a considerable 
amount of statistical information relative to the importation 
of British machinery into Russia, he but raises a very small 
corner of the veil enshrouding the whole subject, which is so 
vast in extent that it is practically an inexhaustible theme, as 
witness the literature and correspondence which has appeared 
on it in the past, and of which there will undoubtedly f » more 
than enough in the future, but in his articles Mr. Gurewitch 
touches on certain matters, not strictly in direct bearing on the 
Russian market for machinery, about which a little more 
explanation is needed. 

Mr. Gurewitch mentions in the commencement of his first 
article, the Russian State Railways assets and that they are one 
of the chief influences holding back the development of machine 
manufacture in Russia, He is but partially correct in making 
that statement, for without railways there would be practically 
no manufacturing or other business at all, but the main blunder 
was not the railways, but that the State owned the railways. 
The system of State ownership, for such a country as Russia, 
has shown itself a clog on industry such as exists probably in 
no other country to-day. 

At the commencement of railway development over the 
enormous tract of the world’s surface controlled by the Russian 
Government, the latter had, comparatively speaking, but a very 
small revenue, with which to carry on government and extend 
the economic institutions of the Empire, It was realised, however, 
that in the railways, if under State control and with flexible 
tariffs, there was an instrument which must at no distant date 
bring in an enormous revenue, and it was undoubtedly the idea 
that, wnder sole State control, there could be no question of 
tariff competition, since all passengers and merchandise must 
be carried by the State owned lines, however high the tariffs, 
or not go at all, and that the tariffs would be easily raised or 
lowered to suit pressing needs for more or less revenue from that 
source. At the same time the lines had to be more or less of 
strategical value. - 

Now if we examine any good railway map of Russia we 
may note how this policy has worked, what is and what might 
have been ; take the large towns in their respective governments 
and note, that but a single line—too often but a single track 
with side passing places—connects these large and important 
centres, and we can readily grasp the tremendous fallacy of 
State ownership of railways in such an immense country as 
Russia, at the inception of the scheme of development. Had 
the Russian Government granted concessions to private 
companies, at the commencement of railway development, 
on that same map we should see two, three, or more sets of 
lines emerging from each great centre, spreading apart and 
proceeding more or less parallel to each other, across the almost 
blank spaces on the map, and then converging on the next great 
centre. We should see, too, connecting lines between these 
parallel main lines, and instead of a comparatively narrow strip 
on each side of the State owned lines, as at present, in which 
to collect freight, the whole districts would have become a 
perfect hive of industry. There would have been no high tariffs 
(competition would have prevented that), and the fatherly care 
of the Government in protection of the public at large would 
have provided safeguards against ‘‘ combines.” There would 
have been no holding up of freights, no dearth of wagons, and 
things would have hustled; in addition there would have been 
many more strategical lines. Privately owned companies 
would not only have brought in immense sums of capital and 
cost the Government practically nothing, but would have 
released by such grants all the money spent on railways for 
educational and similar purposes equally in need of development 
on progressive and rational lines. There would, too, have been 
a far higher revenue to the Government from such a network 
of privately owned lines than they have under their State 
ownership system to-day, and when the period of concessions 
sy what a heritage it would have been, or if renewed for 
a further period, with new concessional terms to suit the times, 
what a tremendous revenue would have existed. Too late, 
we see what is and what might have been, and no amount of 
argument can alter the picture. 

Naturally the ‘‘ State Owned Railway Lines ”’ question is one 
around which whole volumes of argument can be written, for 
and against, but in the foregoing, we—to use a common 
expression—are up aghinst resultant facts in Russia to-day, 
which no amount of argument can either modify or refute. 
For the time being, let it rest atthat. 

The State owned workshops, railway shops, arsenals and 
dockyards were undoubtedly the cradle of the Russian 
mechanical engineering industry, and the cradle of Russian 
mechanical engineering handicrafts, and were, when first started, 
much assisted by British foremen and leading hands in the 
various departments; the finest mechanics then, as to-day, 
were to be found in those Government establishments. They, 
generally speaking, receive better pay, and the majority stay 
in the Government employ. This is not only true of workmen, 
but also of the higher technical staffs. The Government picks 
and chooses of the very best in brains for its administrative and 
executive departments in its works; the pay is good, the 
positions secure, and promotion certain, with, at the end, 
a respectable pension, for those who spend their working careers 
under Government. This attracts the best men and holds them. 
Naturally, there are anomalies and abuses, as in almost any 
system or employment, but this is not the place to argue about 
that; the fact remains, that all in all, the very best skilled 
workmen and the very highest skilled technical men are to be 
found, in Russia, in the employment of its Government. 
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relative to machinery imports, rather than Russian figures, 
which quote as from the port of lading goods. But there is 
something of far wider significance involved in this question 
of © port of lading” about which he says nothing, but which 
has a wide reaching bearing on the export of British machinery 
to Russia, and about which a few words will be in place here. 
The great clearing houses in Russia have been for the greater 
part in the hands of German subjects—their names we need 
not here advertise—who not only have agencies in every trade 
centre in Russia, but in every trade centre in Great Britain and 
throughout the whole world, and mark, that, the general policy 
of all these branches and agencies is directed and controlled 
from their respective heed offices in Germany, which in their 
turn are under the control, moré or less, of the German 
Government. The réle played by these clearing and transport 
firms has hitherto been of far more consequence to the export 
trade of Great Britain than British firms generally have allowed 
for or even recognised. In Russia it has been probably 
especially of sinister effect, as such firms handle goods both 
ways, both in Russia and Great Britain. Wherever possible 
British goods are shipped through Hamburg, thence by rail to 
the Russian frontier as near as possible to their destination. 
This route kills several birds with one stone for the German 
manufacturer, their shipping benefits, their ports benefit, their 
railways get their modicum of the freight charge, all bringing 
gold into Germany and paying none out. That is, however, 
not the whole flock of birds killed. These German firms get 
the bills of lading, with full descriptions of the goods with 
netto and brutto weights; they generally too get copies of 
the invoices, and they have an up-to-date staff of expert 
engineers and draughtsmen, and of expert statisticians, who 
tabulate all details of goods passing through their hands. Any- 
thing suspected to be of new design or of special interest in the 
way of machinery is carefully unpacked and examined, and 
undoubtedly are drawings made of it, and all such particulars 
are sent to the head office in Germany, and eventually are dis- 
tributed confidentially to German manufacturers for their 
benefit, and to assist them in competing against the hated 
Briton. Oh! that shipping through German ports, and 
clearance of Customs through German owned shipping firms 
and agents! It has been in the past the simplest, but the 
very keenest weapon in the unscrupulous hands of the Germans 
and the German Government for its ‘‘ commercial’’ war. 
Blind as bats in the daylight have our many British Governments 
and Chamber of Commerce been, and deaf to all warnings ; 
wher it comes to making terms of peace this shipping through 
alien agents needs drastic treatment. What is needed, for 
Russia at all events, are British clearing agents in Petrograd, 
Odessa, Riga, Viadivostock, &c., all of whom should be under 
the direct control of a British controller to be appointed by our 
Board of Trade, and who shall be a born British subject, armed 
with the fullest powers of inspection and report. Undoubtedly, 
facilities for the legalisation of the functions of such a controller, 
under Russian law, would be possible to be arranged, by co- 
operation with the Russian Government, who would always 
retain their right to have removed any such controller who 
exceeded the scope of his function of control, or his power 
of attorney. All such firms should keep their books on a 
universal system, worked out and approved by the Board of 
Trade, to facilitate the control; and they should be, side by 
side, in both English and Russian. This is but a crude suggestion 
perhaps, but certainly something of the kind is needed if we are 
tu keep British and Russian goods, in British and Russian hands, 
in their transit between the two countries ; we have now, it is 
true, Anglo-Russian organisations ostensibly for the purpose 
of furthering the interests of Anglo-Russian commerce, but 
what good are they if members of German and other foreign 
nationalities have free access to them and their statistics, As 
members, it is certain that Germans and all in sympathy with 
German trade, don’t join such organisations just for their love 
of their British brotherhood in trade. 

In the second portion of his article Mr. Gurewitch seeks to 
explain the inability of the Russian agricultural engineering 
works to supply the demand for agricultural machinery of all 
sorts, but he uses the wrong key. In few words the correct 
explanation runs mainly along two lines, the one is, that, in 
spite of the fact that all the large and wealthy firms in this 
line extensively increase each year their works and distributing 
facilities, still the demand yearly increases in a much greater 
ratio. Even the newly started firms, and each year sees many 
such, cannot keep up with the demand. The second reason is, 
that, a vast number of existing works are small in extent and 
of a purely local character, being owned and run by individuals 
with very little commercial or technical ability and experience 
(or none at all); the owners are well content to make sufficient 
money to live on comfortably with very little risk or trouble, 
perhaps enlarging on what may be termed “‘a penny number 
system,” involving very small outlay. Other works, again, are 
a step or two in advance of such local shops, but suffer too 
from much the same causes. Many make very good incomes 
i ndeed, but do not appear to have the least foresight as to what 
they could do by the introduction of fresh capital and blood, 
or, maybe, they are too jealous of what they now have and 
of their personal authority. A great number of such firms 
have for the past quarter of a century and more existed on 
much the same lines, and naturally under such conditions. How 
can it be expected that they will be able to meet the enormous 
demand for machinery, the more so, as in such shops modern 
methods are absent and the machine plant often looks as if it 
might have been brought out of the Ark with Shem, Ham and 
Japhet, so patriarchal are its constituents and in such a state 
of decrepitude. 

The few large, important firms in this line are fully alive to 
the demand ; they are always working at high pressure, ever- 
lastingly extending both works and plant, carrying out their 
work on more up-to-date lines, and with more up-to-date 
machinery. But even they could move in a more resolute and 
bold manner and considerably improve both the quality and 
quantity of their output without extra labour cost ; even if yet 
they all increased their output ten times over they could not 
meet and keep pace with the demand. There we have the two 
main reasons that Russia has to import much agricultural 
machinery. 

To say that “the Russian workman is in general ignorant 
and undeveloped’? is a gross libel on the Russian skilled 
mechanic. To say this is due to “ the lack of elementary and 
technical schools,” is a libel on the Russian Government. The 
Russian workman is neither ignorant nor undeveloped, but he 
has been brought up to wrong ideals and become developed on 
wrong lines. These faults are in great measure due, in so far 
as his skill and conduct goes, partly to his own wilfulness, and 
very much to the greed and ignorance of too many hitherto 
of his employers ; their greed to make money and their ignorance 
in not recognising the fact that the workman is the most valuable, 
expensive, and sensitive technical instrument around their 
works, that, therefore, he should be treated as such and cared 
for as such, and additionally, being a fellow man, he should be 
handled as such, taught how to do things correctly, instead of 
sworn at and treated worse than a pig, which in years gone by 
was the best treatment he received. There is nothing more 
inherently wrong with the Russian workman than with his 
British confrére, but he has been handled badly, and is what 
his employers have made him. Handicraft schools exist in 
practically all large Russian towns; the trouble is, that the 
teaching in them has been on wrong lines; the teachers are 
theorists, they know what they want, they believe they know 
how work should be done, but it is safe to say, that with few 
exceptions, they could not do a job accurately with their own 
hands to save their lives. Their under-teachers may be in- 
dividually, according to their own standard of working, excellent 
workmen, but, again, few understand what real accuracy in 





mechanical work means. The poor pupil is between the devil 
and the deep, deep sea. The professor knows what accuracy is, 
but cannot demonstrate it practically ; the under-teacher, who 
at least should know how to demonstrate it, doesn’t understand 
why something must be to the 1/100 mm, or 1/5000in., something 
he never saw and so cannot grasp. Here it is not the want of 
schools, but the need of a ditferent system relative to teaching 
in those that exist; but up to quite recent years there was no 
demand for this minute accuracy. Now the demand has 
arisen, the system is being gradually changed, by the introduction 
of special classes for accuracy in all branches of the mechanical 
art, the course being for three or four years in technical 
institutions, The results will prove that the Russian workman 
can be second to none when properly taught. 

Wages for workmen in Russia, generally, have been low in the 
past, but then so was the cost of living, which was ridiculously 
cheap up to within a few years ago. The world over, wages 
never do rise in the ratio that cost of living rises, which is due 
to causes into which we need not inquire here; at the same 
time, I could give many instances where over twenty years ago, 
when cost of living was, as said, ridiculously low, workmen were 
earning in the shops from £20 to £35 per month, not roubles 
mind, but pounds sterling, and no one grudged it either then. 
In those days the man with four or five shillings per day was far 
better off than English workmen with six or seven shillings for 
less hours, and a long, long way better off than the American with 
six or seven dols. for longer hours; it is altogether wrong to make 
comparisons between Russian rates of wages and those prevailing 
in other countries without taking into consideration all the 
conditions relative to the question, quite wrong impressions 
arise through such unexplained comparisons. 

The scarcity (?) of good engineers is also put down to wrong 
causes by Mr. Gurewitch, if scarcity is the correct way of putting 
what one may surmise he wishes to indicate. Engineers abound, 
they seem to be as plentiful as flies in summer, if one is to judge 
by the badges on the coats and caps of the gentlemen one meets 
every second on the sidewalks of Russian streets. As has 
already been stated, the good or the best, or the pick of both, 
as one will, are taken into Government employment ; they train 
for that, and they take the first opportunity to get it. The 
trouble lies much deeper, in that, beyond being able to make 
a decent drawing and abstruse calculations, the finished engineer 
here, good, bad, or indifferent, seems to have no use for his 
hands. He has his diploma, to obtain it has required years of 
close mental study, many sleepless nights, much hard cash, 
perhaps even to his last copeck, but no manual dexterity, or 
precious little but having obtained it, his ‘‘ Open Sesame,” 
why black his hands? His attitude is, ‘‘ here I am, I’m now 
the quite finished article, see my diploma.’ The result. is, 
perhaps, the very highest trained engineer in Europe, from the 
theoretical standpoint, but with little or none of the commercial 
and practical workshop knowledge and manual dexterity, which 
ix also supremely necessary for the ** good ” engineer, the man 
who can take off his coat and show a workman exactly how 
to do a job, even a simple one, when occasion arises, and those 
oceasions often do arise, though one does not hear much about 
them. Here, again, progress is being made, and the war will 
have proved a blessing in disguise to the Russian engineering 
profession, as it has brought out the absolute necessity that 
every mechanical engineer shall have some practical workshop 
training, and is teaching the workmen what true accuracy is, 
and that it is necessary to do a job well. 

Mr. Gurewitch, somewhat unwisely it may be said, mentions 
disabilities of unorthodox Russians, especially Jews, and though 
this is scarcely the place to enter into a discussion of religious, 
or even political subjects, surely Mr. Gurewitch, as an educated 
man, must know that the members of the Jewish fraternity 
have brought all the disabilities under which they labour upon 
their own heads and by their own acts; let it rest at that. The 
subject is far too controversial and full of misunderstandings to 
be discussed in a technical journal, but, as Mr. Gurewitch has 
introduced it, it is just as well that the British public and the 
British technical man, in particular, should know that the 
fault of Jewish disability lies far deeper and nearer to the Jew 
himself than is recognised or understood in Great Britain. 

The Russian law relative to bond fide companies is no more 
formidable than that of Great Britain ; both are, very properly, 
under legal control and formality; there are no particular 
difficulties in the formalities, except,as elsewhere,in obtainment 
of sufficient capital, which are not easily surmounted—much 
as at home ; in this matter, too, Mr. Gurewitch touches on the 
disabilities of the unorthodox Russian, relative to companies. 
Now, whatever other faults the Russian administrative authori- 
ties have, sincerity of purpose is certainly not one of them, and 
we may take it as certain, and British business men may rest 
assured, that the legislation relative to companies in Russia 
has been framed for the protection of the community at large ; 
need one add to that ? 

Relative to machine building in Russia, it may be accepted 
as an absolute fact, that, given the correct amount of capital for 
the establishment of a works, to produce a given amount of 
goods, with a fair profit, any and every class of machinery can 
be built as cheaply as well as in any other country. The 
market is on the spot, and immense that spot truly is. The 
whole thing is purely a matter of capital, suitable plant, technical 
and commercial personnel and modern organisation on common 
sense lines, to suit the particular conditions of the particular 
class of machinery to be made and sold. The demand, as 
Mr. Gurewitch says, will, after the war, simply be enormous ; 
it will be more, it will be colossal, and command good prices, but 
it is not at all certain that the hitherto system of credit ,trans- 
actions will be superseded. After the war labour will be plenty. 

Relative to productive capacity, Mr. Gurewitch should have 
said it was formerly the case that there were so many holidays, 
for now, at all events in Southern Russia, State holidays are not 
recognised in mechanical works. Our holidays besides Sundays 
are the few greater Church holidays and the local church holidays, 
which are, the latter generally, not more than one or two days 
in the year, and which occur in every town in connection with 

one or other of the Ikons (sacred pictures) of the Church, or 
the sacred relics particular to such towns. Doubtless the 
unorthodox do want fewer holidays, but “‘ please do not touch 
ours’ is their attitude ; possibly for good for or evil the town 
dweller in Russia is not so devout as his countryside ancestors 
were, but it is mighty dangerous work to interfere with the 
religious beliefs of a whole nation of the size of Russia, or with 
their religious customs, which is something the unorthodox 
should remember. Thirty years ago there appeared to be at 
least two half days holiday in every working week, they were 
State holidays and some minor Church holidays ; now we have 
comparatively few, I believe less than in most Catholic countries. 
Then, too, every year, through rotation, a number of our holidays 
fall inevitably on Sundays, and a day is gained, so to speak, 
when that is so. 

It is a fact that fire insurance is dear, but possibly at no 
reat distance of time the rates will be lowered, as they were 
ramed I believe many years ago, when there was much arson. 

This crime, though still existent, is not of such frequent occurrence 
as formerly, and it is much to be feared is more frequently due 
to the machinations of the unorthodox than to any other class 
of the population ; insurance rates in factories can, however, 
be reduced by about two-thirds, by adopting a certified system 
of sprinklers, which act automatically in case of fire, and are 
as thoroughly effective here as elsewhere, and as the firms 
installing the system for the factory guarantee keeping it in 
order, there is no danger of the system failing to act. The 
amount of capital put into sprinkler installations is amply 
warranted, as more than interest is saved in premiums, plus 
a very secure protection against fire and consequent stoppage 
of production, which is the most serious loss a firm can 
experience, once well started on any given line. 





Raw materials are here, as everywhere else, more expensive 
than formerly; now of course, through the war, prohibitive. 
But take one universally used article, pig iron, foundry sorts, 
not long since, were about sixty copecks per pood, taking the 
rouble, at that time at 2s. 2d., that is 77s. 6d. per ton English ; 
just what the price at that time in England was I am not sure, 
but it is safe to say, I believe, that comparing the rouble value 
with the shilling, pig iron is cheaper in Russia, relatively, for 
if we buy in roubles we also sell in roubles too. It must not be 
forgotten that practically all goods coming into Russia have to 
pay Customs duty, also freight and clearing expenses ; the cost 
of manufacture here is, under good management, low—without 
sweating, or cutting labour prices—in selling against the 
imported article, the added cost of the duty, freight, &e., to the 
cost of the native article, allows of serious competition and 
then a good profit besides. The effect of this on the buyer's 
pocket here does not enter into the question at the moment ; 
we must take things as they are, and as they will remain after 
the war is over, and profits are more likely to be bigger than 
smaller, whatever steps the Government may take relative to 
taxes, &c. It may be taken as a true axiom that, apart froin 
purely trade loss through bad debts—in other words bad deals— 
the consumer pays whatever taxes come on profits. They are 
all carefully calculated, and with freights on materials charged 
to cost of production, and as the customer has always to pay 
the freight on everything he buys, all these items do not touch 
profits, it is about certain, that, should the Government intend 
to put on more taxes to facturing which, 
of course, includes engineering, they will, for adequate protection 
of industry, put on heavier duties, the consumer will have to 
pay, but he on his part makes the general public pay for his 
goods at enhanced prices, so that the general public has to make 
good as best it can ; the whole question works round in a circle, 
till a balance comes, but in any well managed concern profit 
remains. : 

Of course, manufacture of machinery, especially in Russia, 
is a mighty bad bugbear to the importing agent; he wants to 
live easily, make a big pile of money in the shortest possible 
time, and become a vastly important individual citizen, and 
do it all, not by hard labour, or with attendant great responsi- 
bilities, but as a middle-man, finding some, not necessarily 
much, capital, and signing daily a few documents. His 
travellers do the rest, though generally the agent at the 
commencement travels himself, and has a very enjoyable time, 
if he is a tactful and ordinarily good business man ; of course, 
many agents have Russian made goods to sell, but the profits 
are almost always far below those on imported goods. Naturally 
the agent prefers that class of business which brings him the 
best profits, and he is no real friend of his own country’s 
manufactures. : 

Judging by the past, British agricultural machinery can 
never succeed in securing a big market in Russia; freight and 
duty are against it, the types are against it, the weights are 
against it, interchangeability of parts is against it (here real 
interchangeability is meant), and to judge by past experiences, 
British firms don’t want the trade. That is one view of the 
matter ; another view, and by far the most important, is that 
Russian manufactures in this line have reached a very high 
standard of design and excellence ; cheap steel of very excellent 
quality can now be obtained, in normal times, without difficulty, 
so that now the Russian made goods can compare in durability 
with the best of those imported, but the most important item 
of all in the matter is the cold fact that the Russian maker 
makes just exactly what the customer asks him to make and is 
always ready each year to adopt his suggestions, which are 
generally shrewd and of practical value. That is something which 
the British maker will not do, he would go half mad at the 
mere suggestion that the ignorant (?) Russian peasant could 
suggest an improvement on what he considers standard goods, 
inexorably unchangeable, as the laws of ,the Medes and 
Persians. This is a world of change, but unless something 
quite unseen and out of the ordinary in business relations 
between Great Britain and Russia occurs, there is little likelihood 
of British agricultural machinery becoming a mainstay of 
British export to Russia; it is doubtful even if the few types 
formerly bought from England can hold their place, as many of 
such are now made equal to them in quality and lower in price 
here in Russia. ; 

Capital is difficult to obtain in Russia for industrial under- 
takings for a very simple reason, one at ail events which has 
to be considered ; the rates of interest on both Government 
and municipal loans and stock is, compared with that prevailing 
in Great Britain, high, money put on mortgages runs from 6 to 
10 per cent., even more, and on both first and second mortgages, 
if the very slightest prudence is exercised, is perfectly secure. 
That being a fact, why in the name of all that is reasonable 
should capital be risked in exploiting various sorts of manu- 
facturing, in which an element of some risk or other may be 
present, unless a very high inducement can be held out with 
some certainty that big profits will accrue on such investments ? 
Another cause is undoubtedly due to the fact that so much 
capital is invested in purely financial business, banking, 
discounting and money-lending, otherwise than through the 
usual channels, all perfectly legitimate investments, but locking 
up capital against manufacturing works. A law is needed in 
Russia to cut down interest on all money put out to mortgage, 
lent or advanced by banks to 5 per cent. or less, with very 
heavy penalties against fraudulent attestations, banking business 
to come under such law, also incomes from real estate, both in 
town and country. That would soon release money for industry. 
Another cause which has acted against industrial progress m 
Russia is that the “ Belgian ” ironworks boom of some sixteen 
to twenty years back is still fresh in the minds of financiers. 
The romance and tragedy of that business as a whole is a history 
by itself, but a case explained in three words, “‘ Beggar my 
neighbour,’ and the results declared in one, ‘‘Crash.”” Then 
came the opportunity of the financial men and the banks, who 
with remarkable foresight advanced money to these concerns, 
then closed them, then formed combines, re-opened many, 
enlarged others and re-staffed them, and to-day through this 
pooling and regulation of output scooped practically the whole 
iron trade of Russia. Good dividends, as a whole excellent, 
but does the original shareholder get anything? Nix is his 
portion, present holders get everything. It is necessary to add 
here, to avoid misunderstanding, that the Belgians themselves 
were entirely to blame, it was their insatiable greediness which 
lead to the tremendous losses, and no fault of Russia, its 
Government, or the conditions prevailing at that time. 

Success in the investment of money in mechanical industries 
in Russia is certain if but the few fundamental rules pertaining 
to business metheds are observed. What those rules are 
every man of business should know of, which makes it 
quite unnecessary to discuss them here, but they are simple, 
few and to the point. ENGINEER. 

South Russia. (Over 20 years resident in South Russia). 





(Leiters continued on page 331.) 








Coat is now one of the commercial products of the 
Federated Malay States. It is being mined in Selangor, 
not far from Kuala Lumpur. Though work on an exten- 
sive scale was not begun until September last, 11,523 tons 
of coal were raised in 1915, and it is stated that this coal, 
when used in suitable plant, will exercise an important 
influence on mining and other costs, and it is hoped will 
tend to reduce the consumption of firewood, 
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THE ACCIDENT TO THE QUEBEC BRIDGE. 


_ From reports published in certain American 
journals recently received in this country, notably 
The Canadian Engineer, The Iron Age, The Railway 
Age Gazette, and The Scientific American, it is now 
possible to obtain a little further enlightenment 
on the cause or the supposed cause of the accident at 
the new Quebec Bridge on September llth. It 
may be remarked that the journals mentioned, with 
one exception, discuss the matter, as is fitting, 
with a good deal of reservation, for the cause of the 
accident is still more or less sub judice. We regret, 
however. to say that our usually estimable con- 
temporary, The Scientific American, in its article 
describing the “‘ disaster”? and its cause, does not 
hesitate to charge the engineers responsible for the 
erection of the bridge with a lack of what it calls 
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“engineering horse sense.’’ According to the 
anonymous writer of the article in question, the 
tackle for lifting the central span into place was 
designed on lines which, if the report were true, 
would reflect with the greatest severity on the 
designers’ professional capacity. The suggested cause 
is nothing less than this: That the lifting arrange- 
ments were such as to place the central span, when 
resting on its four lifting girders, in a condition of 
unstable equilibrium. The sketch—Fig. 1—is repro- 
duced from our contemporary’s pages. It represents 
one of the four corners of the suspended span resting 
on # “rocker joint’ situated between the end of 
the truss and the associated lifting girder. The 
point of attachment of the lifting chains to the 
girder is shown to be below the transverse pin of the 
rocker joint. It is suggested, therefore, that this 
state of unstable equilibrium permitted the lifting 
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one attached to the underside of the truss, one fixed 
| to the top of the lifting girder, and an intermediate 
| one bearing against the two others through a pair of 
| pins disposed at right angles to one another. The 
| lower pin was parallel with the centre line of the 
bridge, and measured 9}in. in diameter by 46}in. 
|long. The upper pin was parallel with the centre 
| line of the lifting girder, and measured 8in. by 26}in. 
| The rocker castings were of steel. A sheet of lead 
| was inserted between the base of the lower shoe and 
| the face of the lifting girder. The lifting ‘ chains,” 
| of which there were two for each lifting girder, were 
| each composed of four links, each link being formed of 
two plates, 30in. wide by lin. thick, and of an 
average length of about 40ft. The total load carried 
by the chains during the lifting of the span was 
| 5147 tons, so that the stress on the links works out 
| at 9} tons per square inch. At their lower ends the 
| chains were connected to the lifting girders by pins 
passing through a box-like structure, which was 





based on authority, which we were able to give in 
our issue of September 15th. The exact function 
which these rocker castings were intended to fulfil 
is not stated with clearness in any of the American 
; journals. During the erection of the suspended 
span at a point three miles or so down the river 
from the bridge site, its extreme ends rested on the 
lifting girders, which for this purpose were supported 
on piers built up frem the bed of the river—see Fig. 3. 
The rockers were also in place during the erection 
of the span. It is by no means clear whether the 
rockers completed their prime function when the 
span was ready for floating in, or whether they had 
a function to perform during the actual lifting of 
the span. According to one journal, they were 
“required during the erection of the span and during 
the time it was supported on falsework awaiting 
movement of the bridge.”” Another journal, however, 
implies that they were intended gto allow the 
suspended span to move in any direction under the 
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Fig. 3-METHOD OF SUPPORTING SUSPENDED SPAN DURING CONSTRUCTION 


riveted to the top of the lifting girders. In order 
presumably to relieve the rivet heads of the lifting 
| stress the box-like structure, as shown in Fig. 2, was 
|extended within the lifting girders, and there 
|pinned. The box would of itself have largely pre- 
| vented the girder swinging out in the manner indi- 
‘cated in Fig. 1. It is clear, however, that the 
| writer in The Scientific American has confused the 
!two pins at the end of each lifting chain. The 
girder, were it free to swing, would swing about the 
upper, not the lower, pin. The axis of the upper pin 
is actually a little above the axis of the transverse 
rocker pin, so that the equilibrium of the span when 
resting on the lifting girders was not unstable, but 
stable. 

As we explained in our issue of September 15th, 
the upper ends of the lifting chains were pinned to 
jacking girders suspended from the four corners of 
the cantilever arms. At each such corner there were 
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Fig. 2—PORTION OF ONE OF THE FOUR LIFTING GIRDERS 


girder to tilt as shown by the dotted lines, until the | 
end of the truss was left unsupported. The charge 
contained in this “explanation ”’ of the accident will 
probably be refuted by those whom it concerns. For 
our part, we will only say that it appears to us to 
be based on an incomplete knowledge of the lifting 
arrangement details.* 

In Fig. 2 we give a drawing showing in end view 
and elevation a portion of one of the four lifting | 
girders, the truss end, the rocker castings supporting | 
the truss, and the lifting ‘“‘chain.’’ The rocker | 
castings were three in number at each corner, namely, 


* Since the above was written we have received the succeeding issue 
of The Scientific American. In this a further article on the “disaster ” | 
appears. The unreasonable theory as to its cause advanced in the | 
first article is withdrawn, and our contemporary comes into line with | 
all the other journals mentioned by accepting the failure of one of the | 
south-west rocker castings as the immediate cause of the accident. | 
We reproduce from this article the sketch here given as Fig. 4. This | 
shows very clearly the nature of the intermediate rocker casting and 
the arrangement of the two pins. : 


| 


two jacking girders, the lower one fixed as to its 
elevation, the upper one movable through a vertical 
height of 2ft. The movement of the upper jacking 
girder was effected by means of a pair of hydraulic 
jacks resting on the lower girder. 

With the upper jacking girder in its lowest position 
the hanging chains were pinned to it, and the span 
lifted by 2ft. Pins were then passed through suit- 
able holes in the chains into the lower jacking girder. 
With the weight thus transferred, the pins in the upper | 
jacking girder were withdrawn, and this girder | 
lowered again ready for another stroke. 

Six such strokes had been completed out of a total 
of some 75 required when the accident occurred. 
The American journals, with the exception already 
noted, are unanimous in suggesting that the cause of 


ithe accident lay in the failure of the intermediate 


rocker casting beneath the south-west corner of the 
suspended span. This confirms the information 


influence of whatever external forces from wind or 
current might act upon it during the hoisting of 
the span.” In any event, the span had rested on 
these rocker castings for six weeks before one of them 
failed. 

When the span failed the cantilever arms, released 
suddenly of their load, vibrated considerably, and 
altogether were put to a test more severe than could 





Fig. 4—-ROCKER CASTING AND PINS 


have been intended. It is satisfactory to learn 
that examination shows their members to be unin- 
jured. A duplicate of the suspended span will be 
completed with all dispatch. 








NEW TRAIN FERRY FOR NEW ORLEANS. 


Tue termini of the Southern Pacific Railway Company 
in New Orleans are equally divided between the east and 
west banks of the Mississippi River, all of the passenger 
and goods traffic being worked over the river by means of 


| a service of car ferries. A handsome addition to the com- 


pany’s fleet at New Orleans will be a new combination 
lighter and car float, which is nearing completion at the 
shipbuilding establishment at Ambridge, Pa., of the 
American Bridge Company. This new barge—Figs. | and 
2—will be unique amongst craft of this type, in that it 
was designed to serve three separate and distinct purposes, 
namely, as a cargo lighter for use in New Orleans 
Harbour; secondly, as a transfer boat for use in con- 
junction with a two-track incline; and, thirdly, as a 
transfer boat to be used in conjunction with a three-track 
incline. 

The Southern Pacific Gompany possesses inclines and 
transfer facilities in the heart of the city of New Orleans 
which are used for the crossing of goods traffic, and it has 
additional inclines and facilities twelve miles further up 
the river, where passe trains are taken across. The 
inclines at the lower transfer station are two-track inclines, 
and those at the upper transfer are provided with three 
tracks. The new boat is designed so that it can be used 
at either of these points. This was effected by providing 
five tracks on the barge, so spaced that two tracks may 
be used when in service at the lower inclines, and three 


| in conjunction with those further up the river. 


By handling export and import freight direct to and 


| from shipside on lighters, the Southern Pacific Company 


is enabled to carry on its business with greater dispatch, 


| and, feeling the need of increased facilities in order pro- 


perly to cope with the increase in this class of business, 
the new barge was primarily designed to be used as a 
cargo lighter. This was accomplished by counter-sinking 
the tracks, so that the tops of the rails might be flush with 
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the deck to facilitate trucking, and providing the barge | 
with removable pipe railing to be taken down and stored | 
away when the boat is not being used in passenger transfer 
service. 

The new boat will be 308ft. long overall, 52ft. 3in. wide, 
and I1ft. 5in. deep. In accordance with the railway 
company’s policy to provide the most modern equipment, 
the boat has been constructed entirely of steel, with five 
complete water-tight bulkheads, and it will be practically | 
unsinkable. Each track will be supported by a longi- | 


longitudinals and be bracketed thereto in order to make | 


THE U.S. SUBMARINE TENDER BUSHNELL. 





THE submarine tender Bushnell, one of the recent | 


additions to the United States Navy, is described in the 
Journal of the American Society of Naval Engineers, by 
Lieut. G. E. Davies. 
and measures 350ft. llin. long over all by 45ft. beam. 
The main deck is continuous from stem to stern. 
tudinal latticed girder running throughout the length of | are a forward deck-house containing the commanding 
the boat, and all frames and deck beams will cut at these | officer’s and division commander’s quarters and offices, 
a midship deck-house, 


She has a displacement of 3575 tons, 


On it 


| 


containing paymaster’s and | 





| in the accompanying sketch. 


boiler-room. 


Cofferdams are provided between the oil 


| and water tanks and machinery spaces. 


The main propelling machinery is arranged as shown 
It consists of high- 
pressure and low-pressure Parsons steam turbines, 
developing collectively 2500 shaft horse-power, and 
running at 2000 revolutions per minute, connected to the 
single line shaft, through the medium of reduction gearing 
with a ratio of 16.421 to 1. The after end of each turbine 
shaft is connected to its separate reduction gear pinion 
by means of a claw clutch coupling. An astern turbine, 
capable of developing one-half of the ahead turbine, is 
incorporated in the after end of the low-pressure turbine. 
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these important members continucus. The rails will be 
fastened to the deck by means of spike-headed bolts at 
every deck beam, and passing through the beams and 
upper angles of the longitudinal girders. A sound 
deadener will be placed under each track. 

Considerable attention was given to the design of the 
end portions of the vessel, so that it might withstand the 
severe stresses set up by heavy locomotives and vehicles 
whilst running on and off it. The end framing will be 
constructed with deep canted frames in such a manner as 
to make the entire end of the boat accessible and rigid. A 


steel truss bridge and pilot house is situated in the centre | 


of the boat, and an electrically operated whistle and bell 
system will provide a means of communication between 
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Fig. 1—THE TRAIN FERRY MAMMOTH 


executive officers’ offices, galleys, bakery, bread room, 
butchers’ shop, foundry, blacksmiths’ shop, coppersmiths’ 
shop, and a coal bunker for the galley and bakery ranges 
and ovens. On the after deck is a house which contains 
the hospital, dispensing and operating room. Above the 
deck-house forward are the chart-house and radio room, 
while above these is the navigating bridge. The second 
deck is also continuous from stem to stern. On it are 
situated the paint rooms, wash rooms, laundry, ship’s 
stores, general mess pantry, and crew’s quarters. 
Amidship are the machine shop and torpedo testing room, 
while aft are the ward-room officers’ quarters. The 





platform deck extends from the stem to the boiler-room, 
and from the engine-room to the stern. On this deck are 
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| The main turbine cylinders are divided horizontally along 


the centre line, the lower half supporting the turbine 
motor bearings at each end. The high-pressure and low- 
pressure turbines have each six stages, and the astern 
turbine five stages. The reduction gearing consists of 
a heavy cast iron casing, in which is mounted a large 
herring-bone gear wheel, with which small pinions on 
either side mesh. The pinion bearings are of the spherical 
type, while the main gear wheel bearing is straight, and 
all the bearings are supported in bearing brackets forming 
@ part of the lower half of the casing. The large gear 
wheel consists of a cast steel centre in two halves keyed 
on the shaft and held together on the shaft by two heavy 
forged steel rings. On the outside of this centre portion 


Panels generaliy about 9' long - alternate panels 
permanently assembled - alternate panels siiding 
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Fig. 2—CONSTRUCTIONAL DETAILS OF THE TRAIN FERRY MAMMOTH 


the bridge and the convoying tugs. Metallic lifeboats 
swung in the latest type of davits will be provided, and 
the other equipment comprises searchlights, electric 
lighting system, steam and hand fire pumps—which may 
also be used as bilge pumps—life preservers and floats, 
fire extinguishers, and fire hose. 

The pilot house is situated on the bridge, and two rooms 
will be provided below deck for crew’s quarters. The new 
boat, to be named the Mammoth, will closely follow the 
design of the Southern Pacific Railway Company’s existing 
transfer barge Mastodon, which has been in the transfer 
Service on the Mississippi River at New Orleans during the 
past six years, and upon completion will be towed down 
the Ohio and Mississippi rivers to New Orleans. 


the paint and sail rooms, chain lockers, C.P.O. mess room, 
and berthing space, refrigerator rooms and crew’s space, 
while aft are the torpedo armoury, warrant officers’ 
quarters, ward-room state rooms, and officers’ store rooms. 
In the forward hold are the trimming tanks, electrolyte 
store room, chain locker and fuel tanks and store rooms. 
The boiler-room, fuel and settling tanks, engine-room, and 
engineers’ store rooms occupy the entire space in the 
midship hold, while aft are the magazines, ordnance store- 
rooms, fresh water and lubricating oil tanks, and trimming 
tank. The vessel has a practically complete double 
bottom, which is used for fuel oil storage, reserve feed 
water, fresh water, and lubricating oil. Fuel oil is also 





stowed in five deep tanks forward and outboard of the 


are shrunk, keyed, and pinned two forged steei-toothed 
rings. The number of teeth is 312, diametral pitch 3, 
angle of teeth 45 deg., and the total face length parallel 
to the axis of the shaft 32in., the pitch circle diameter 
being 103.8in. The pinions have each 19 teeth and the 
pitch circle diameter is 6.35in. 

The boiler equipment consists of two Yarrow water-tube 
generators designed for a pressure of 220 Ib. per square 
inch, fitted for burning fuel oil; and working under forced 
draught with closed stokehold. In the bow of the vessel 
there is the windlass for the anchors, and an arrangement 
of pulley sheaves and blocks for lifting a weight of 30 tons, 
so that the stern of a submarine can be lifted out of the 
water for inspection of the-propellers. In the diagrammatic 
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clrawing given below A is the high-pressure turbine, B the 
low-pressure turbine, C the reduction gear, D the main 
condenser, E the auxiliary condenser, F the main cir- 
culating pump, G the auxiliary circulating pump, H and J 
the main and auxiliary air pumps, K and L the main 
and auxiliary feed pumps, M the grease extractors, N the 
feed heater, O the feed tank, P and Q the hibricating oil 
pumps and cooler, R the ice machines, § the evaporators, 
T, T!, T*, T’, T* the evaporative feed, distiller feed, 
circulating fire and bilge pumps, U is the turbine blower, 
V the boilers, W the 50-kilowatt turbo-generators, X the 
main switchboard, Y, Y', Y? the twenty-volt motor 
generator, switchboard and storage battery, Z are the 
300-kilowatt battery charging generators, and Z! air 
compressors. 

A high-pressure compressed air system is provided for 
charging torpedoes and air tanks of submarines alongside. 
With this object a main is run fore and aft, provided 
with branches on each side of the ship. The machine shop 





is furnished with a miscellaneous equipment of tools, 
which are capable of doing the ordinary run of repair work 
on submarines. The tools include lathes—the largest 
being a 16in. gap lathe, capable of taking 7ft. 2in. between 
centres—drilling, milling, grinding and shaping machines, 
wood-working machinery, &c. An 8in. back-geared 
precision lathe is also provided in the torpedo testing 
room for work on torpedo parts. The foundry has a 
fuel oil furnace, moulding benches, flasks, racks, and 
foundry tools. The blacksmiths’ shop has an electrically 
driven power hammer, forge, benches, anvils, &c., and the 
coppersmith’s shop has the necessary appliances for pipe | 
and plate repairing. 

The electrical system is supplied with current from the 
two 50-kilowatt generators, each driven by two-stage 
condensing horizontal Curtis steam turbines, running at 
3300 revolutions per minute, and from two 300-kilowatt 
generators, each driven by one of the ship’s main 
propelling engines, which consists in the case of the | 
starboard engine of a six-stage, high-pressure, Parsons | 
marine steam turbine, while the port engine is a six-stage 
low-pressure turbine of the same type. The 300-kilowatt | 
generators are fitted at the forward end of these turbines, | 





interior communication motor generator, and to the 
storage batteries for the interior communication system 
which operate on 20 volts direct current. The low-voltage 
from the motor generators and batteries is also dis- 
tributed from the interior communication board. 

A complete radio outfit is fitted, with switch panel in 
the radio room and duplicate motor generators with auto- 
matic starting panel installed on the second deck forward, 
and there is a complete submarine-signal apparatus, the 
bell being of the electro-pneumatic type. Air is supplied 
to it from the workshop compressed air system through 
a suitable reducing valve. 

The following boats are provided and stowed on the 
upper deck level on boat skids between the forward and 
the midship houses, and the midship and after deck 
houses :—Three 35ft. motor boats or torpedo chasers ; 
two 33ft. motor sailing launches ; two 21ft. motor boats, 
and two 14ft. punts. These can all be handled by cargo 
booms on the fore and main masts. In addition to the 
above, there are two 28ft. whale boats stowed outboard 
of the midship deck-house and handled by davits. 

The vessel has the following complement :—1 submarine 
division commander, a commanding officer, 17 ward-room 
officers, 3 warrant officers, 26 chief petty officers, and 
275 of a crew. 








DIESEL ENGINES v. STEAM TURBINES. 


A COMPARISON of the cost of generating power by means 
of Diesel engines and steam turbines, together with a 
discussion of the different factors governing the profitable 
use of either type, is given in a paper to be read this 
month by Mr. Herbert Haas at the Arizona meeting of the 
American Institute of Mining Engineers. The author 
says that in places where neither cheap coal nor water 
power is available, and the price of oil fuel is increased by 
cost of carriage, the Diesel engine will become a prime 
mover of increasing importance. Where water is scarce the 
Diesel engine also shows to advantage, because about 
twelve times as much water will be required for condensing 
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DIAGRAM OF MACHINERY SPACE IN THE SUBMARINE TENDER BUSHNELL 


and direct connected to them through 4in. claw clutch 
couplings. 

Two governors are provided for each of the ahead, 
turbines, one being connected to each turbine rotor shaft, 
the other to each 300-kilowatt generator shaft. The 
first-mentioned governor is intended for propeller duty 
only, and is so adjusted that when the speed of the turbine 
exceeds the normal by a predetermined amount, ¢.e., when 
a speed of 2250 revolutions per minute is reached, the 
turbine governors, acting through a system of levers and 
cranks, cause a butterfly valve in the main 6in. steam pipe 
to close. The generator governors are so adjusted that 
when on generator duty, they perform the same function 
when the generators reach a speed of 1600 revolutions per 
minute, or 100 revolutions per minute above the normal 
speed. In addition these latter governors, acting through 
a system of levers attached to a relay type of sliding piston- 
governor valve, regulate the speed of the turbines to 
compensate for load variation on the generators by 
throttling the steam admitted. 

The two 50-kilowatt machines supply direct current at 
125 volts to the ship’s lighting fixtures, switches and 
receptacles, signal lights, searchlights, radio outfit, 
ventilation sets, workshop machinery, fresh water pump, 
and interior communication systems. 

The two 300-kilowatt generators, which are primarily 
intended as battery-charging generators for charging 
storage batteries of submarines alongside, supply direct 
current at a voltage which may be varied from 125 volts 
normal, when used for lighting purposes and for power, to 
300 volts normal, when used for storage-battery charging. 
These machines are the only sources of current for the 
two torpedo air compressors. 

The two-wire system of distribution is used throughout, 
the various circuits being fed direct from the main switch- 
board, located on the dynamo platform starboard side, 
forward of the 50-kilowatt generators, and from auxiliary 
distribution boards, located in certain compartments or 
sections of the vessel; these distribution boards in turn 
feeding from the main switchboard. The total output of 
the plant is controlled from the main switchboard. 

The current supply for the entire interior communicating 
interior communication 





system is controlled from the 
switchboard, forward of the main switchboard. This 
switchboard supplies 125 volts direct current to the 


‘one-twentieth of the water. 


purposes with steam turbines under general conditions 
as is needed for jacket cooling of the two-stroke engine, 
while engines of the four-stroke pattern require only 
The following table of costs 
of generating power with four 2000-kilowatt Sulzer-Diesel 
engines, direct-connected with alternators and exciters, is 
based on a fuel cost of 5s. per barrel of 320 lb., and lubri- 
cating oil cost of 1s. 5d. per gallon :— 


TABLE I.—Cost of Generating Power with Four 2000-kilowatt 
Sulzer-Diesel Engines Direct Connected to Generators 
and Exciters. 

















Full load.| 3 load. | } load. } load. 
12,000 h.p. 9,000 h.p.| 6,000 h.p. 3,000 h.p. 
8,000 kw. | 6,000 kw. | 4,000 kw. 2,000 kw. 
Kw.-hr. per year -- 70,000,000 | 52,500,000 | 35,000,000 | 17,500,000 
Barrels i” on : 140,000 105,000 70,000 35,000 
Cost Cost Cost Cost 
per year. per year. | per year. per year. 
£ £ £ £ 
Fuel cost 35,000 26,200 17,500 8,750 
Labour... 3,780 3,780 3,780 3,780 
Lubrication 6,130 4,599 3,0 1,533 
Maintenance 1,440 1,440 1,440 1,440 
£ £ £ 
Total direct ve, ws 46,350 36,019 25,786 15,503 
Interest and amortisa- 
tion .. aire 17,280 17,280 17,280 17,280 
£ £ £ £ 
Total cost .. .. 63,630 53,299 43,066 33,783 
Cost per kw.-year 7.9 6.6 5.4 4.2 











The kilowatt-year is equivalent to 8760 kilowatt-hours. 
Three units work continuously, and one acts as a stand-by 
and the cooling water in circulation for 9000 horse-power, 
working continuously, amounts to 8000 to 11,000 cubic feet 
per hour with re-cooling arrangements. 

In Table IL. the costs of operation under similar con- 
ditions, with power generated by two 6000-kilowatt 
turbines, are shown. The turbines work with steam at 


180 lb. pressure per square inch, steam temperature 
620 deg. Fah., inlet temperature of condensing water 
60 deg. Fah. discharge temperature 75 deg. Fah., quantity 








of cooling water per 6000 kilowatt-unit, 74,000 cubic feet 
per hour. One generating set works continuously at full 
load and the other is a stand-by :— 


TaBLe II.—Cost of Generating Power with Two 6000-kilo- 
watt Steam Turbines. 


Fullload, =} load. } load. 


‘| 8,000 kw. | 6,000 a 4,000 kw. | 2,000 kw. 


} load. 


70,000,000 | 52,500,000 | 35,000,000 | 17,500,000 








Kw.-hr. per year 
Barrels ape tore 300,000 210,000} 150,000 83,700 
Cost Cost Cost Cost a 
per year. per year. | per year. | per year. 
Per kw.-hr. Per kw.-hr.|Per kw.-hr. Per kw.-hr. 
£ £ } £ £ 
| ee 75,000 52,400 37,400 20,925 
Labour, &c. wa! wis 5,000 5,000 | 5,000 5,000 
Maintenance ee 1,440 1,440 | 1,440 1,440 
£ £ £ £ 
Total direct eeu ee 81,440 58,840 | 43,840 27,365 
Interest and amortisa- | 
tion .. ss 17,280 17,280 | 17,280 17,280 
£ | £ £ 
Total cost .. .. 98,720 76,120 61,120 44,645 
Cost per kw.-year 12.2 z. 6.2 22.3 





The selection of two 6000-kilowatt rather than three 
3000-kilowatt steam turbines is made on account of the 
greater efficiency of the 6000-kilowatt sets, while the 
selection of four 2000-kilowatt Diesel engine units is 
justified by the author on the ground that larger engines 
are not any more efficient in fuel economy, and the relative 
much higher cost of this prime mover makes it a good 
policy to reduce reserve capacity to a safe minimum. 

The author concludes that in general the selection. of 
either type of prime mover will be governed by the follow- 
ing economic considerations :—(1) Fuel is of chief influence 
on the total power cost, where both the B.T.U. price and 
load factorare high. These conditions favour the use of 
the Diesel engine. (2) Interest and redemption (amortisa- 
tion) are of chief influence on the total power cost with low 
B.T.U. price and low load factor. This applies particularly 
to stand-by plants, which are operated only occasionally 
or have to supply recurring peak loads. . The installation 
cost of such plants must be kept as low as possible so as 
to avoid heavy capital charges distributable over a rela- 
tively small kilowatt-hours output of the station. Such 
conditions favour the steam turbine. (3) Exceptions to 
(2) are cases where the constant and instant readiness of 
the Diesel engine give it preference, and installation cost 
is of secondary importance. Here it is necessary to balance 
the cost of keeping boilers under steam continuously 
against the difference of interest charges of steam-turbine 
and Diesel engine plants. (4) For power plants erected at 
the source of the fuel, either in the oilfields, or at the coal 
mine, prime movers will be selected costing least to 
install, ¢.e., steam turbines, since fuel expenditures will 
weigh less than interest and redemption charges. (5) 
In many cases combination plants using Diesel engines 
for supplying the continuous and nearly constant main 
load, and steam turbines for furnishing periodically 
occurring peaks by the use of high-duty boilers with 
large water and steam spaces, capable of being forced 
when necessary, will prove most profitable. (6) Steam 
power will remain the cheapest power wherever waste-heat 
gases are available, as, for instance, gases from reverbera- 
tory smelting furnaces, where nearly one-half of the fuel 
used in smelting can be utilised for steam generation. 
Nearly 3,000,000 B.T.U. for every ton of charge smelted 
are thus available for steam generation, or about 150 
horse-power-hour per ton of charge. (7) Up to capacities 
of 1000 horse-power steam turbines can compete with 
Diesel engines only in special cases, such as supplying 
exhaust steam for heating purposes. For such small 
units, particularly for greatly varying loads, reciprocating 
steam engines are preferable. For larger plants, from 
1000 to 10,000-kilowatt capacity, careful analysis must 
be made of the relative advantages of Diesel engines and 
turbines, a knowledge of the load factor, fuel prices, and 
water conditions being necessary. For power plants 
larger than 10,000 kilowatts, using units from 6000 kilo- 
watts upward, steam turbines have the preference, unless 
a combination of high load factor, high fuel cost, and poor 
water conditions favour a Diesel plant. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place, 8.W. 
ORDERS 


For the Week by Lieut-Col. C. B. Clay, V.D., Commanding, 

Officer for the Week.—Platoon Commander A. Gerard. 

Next for Duty.—Platoon Commander W. J. A. Watkins. 

Appointments.—Company Sergt.-Major N. de F. Birkett to 
be Platoon Commander. Sec. Commander J. W. Hager to 
be Company Sergt.-Major. Sec. Corporal E. T. Morris to be 
Sec. Commander. Sapper E. C. Taylor to be Sec. Commander. 
Sec. Corporal E. 8. D. Carter to be Sec. Commander (all dates 
October 3rd). Sapper J. W. Stubs to be Sergeant Instructor of 
Physical Exercises (dated October 5th). 

Monday, October 16th.—Technical for Platoon No. 9 at 





Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. 
Tuesday, October 17th.—School of Arms, 6 to 7. Lecture, 


7.15, ‘‘ Duties in Camp and Quarters,’’ Company Commander 
Hynam. Range Practice. 

Wednesday, October 18th.—Instructional Class, 5.45. 
Drill, Platoon No. 2. Range Practice. 

Thursay, October 19th.—Platoon Drill, Platoon Nos. 5 and 6, 
Range Practice. 

Friday, October 20th.—Technical for Platoon No. 10, Regency- 
street, Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25 to 8.25. 

Saturday, October 21st,—-N.C.O.’s Class, 2.30, Company Com- 
mander W. Hynam. 

Sunday, October 22nd.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway) Booking 
Office, 8.45 a.m. Uniform, haversacks, water bottles, mid-day 
ration to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies. See notice and Tables A and 
B at Headquarters. 

Note.—Unless otherwise indicated, all drills, &c., will tale 
place at Headquarters. 


Platoon 


By order, 
Mactrop YEARSLEY, 


October 14th, 1916. Adjutant, 
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RAILWAY MATTERS. 





THE shopmen employed by the railway companies are to 
have a war bonus ; the men are to receive 5s. per week, and 
the boys 2s. 6d. No announcement has yet been made as 
to the women workers. 


THe London and North-Western Company has issued 
a list of those members of the staff who have hecome Com- 
missioned Officers in his Majesty’s Forces. Th» total is 
255, of whom 18 have been killed in action, and one is 
missing. 

THE resignation is announced—to take effect on the 31st 
instant—of Mr. William Melville, who has held the position 
of chief engineer to the Glasgow and South-Western Rail- 
way since 1891. Mr. Melville’s chief assistant, Mr. T. 
Keeling, succeeds him. 

THE total number of Great Central men who have joined 
the colours is now over 7000. Of these 356 have been 
killed or have died of wounds or sickness, 768 have been 
wounded, 53 are missing, and 44 are prisoners of war. 
These figures do not include the crews of the Grimsby 
steamers interned in Germany. 


THe Great Western Company's London divisional 
locomotive and carriage superintendent, Mr. John 
Armstrong, retired on the 30th ult., on attaining the age 
of 65 years and after 52 years’ service. Mr. Armstrong is 
the second son of Mr. Joseph Armstrong, who succeeded 
Sir Daniel Gooch as locomotive superintendent. 


ALTHOUGH the railways in Ireland are not under the 
control of the Government, and therefore do not have 
their net receipts guaranteed, they are paying their men 
a war bonus which, of course, comes out of the pocket of 
the shareholders. The members of the National Union 
of Railwaymen employed on the Dublin and South-Eastern 
Railway have resolved to demand an increase of 10s. per 
week. 


Tue Great Eastern Railway Company has sent an egg 
and poultry demonstration train on a tour through Norfolk 
and Suffolk. The train is accompanied by an experienced 
staff of demonstrators who will give lectures each day at 
intervals, and who will be prepared to afford general infor- 
mation as to the best methods of poultry keeping and 
increasing the production of eggs and poultry in accordance 
with the various localities; also information as to 
breeds, &c. 

ALTHOUGH, as related in our issue of the 22nd inst., 
the coroner’s jury in the Warminster collision did not 
think that the driver of the train from Salisbury who ran 
by his signals was guilty of criminal negligence, the police 
have taken action on their own initiative and the man 
was brought before the Warminster magistrates on Monday 
last. The bench considered that there was prima facie 
evidence to support the charge, so the man was sent for 
trial at the next Wilts Assizes. 


Tue Bureau of Standards of the United States Depart- 
ment of Commerce recently issued a bulletin on ‘‘ Some 
Foreign Specifications for Railway Materials,” in which 
it was said that British railways carried 3,000,000,000 
passengers a year, and 520,000,000 tons of freight. The 
number of passengers we carry is about one-third of that 
given above—in 1913, by including the estimated number 
of journeys by season ticket holders, it was 1,591,000,000. 
The freight carried that year totalled 372,000,000 tons. 


ALTHOUGH an official announcement was made on the 
20th ult. as to the men’s bonus having been increased no 
official intimation has yet been given as to whether the 
Government or the companies or both are to pay for the 
increase. This is a matter of interest to both the general 
public and the railway shareholder. A _ semi-official 
announcement in the shape of a letter from the secretary 
of the Caledonian Railway Company to the Glasgow Stock 
Exchange says that the Government is to pay all the 
increase. 


REcENT figures issued by some of the companies show 
that from the eight principal railway companies 94,441 
men have joined the Colours up to June last. These 
were furnished as follows :—London and North-Western, 
19,042, or 20.5 per cent. of its staff; Great Western, 
17,409, or 22.2 per cent.; Midland, 14,127, or 19 per cent.; 
North-Eastern, 11,930, or 25.9 per cent.; Lancashire and 
Yorkshire, 6977, or 18.4 per cent.; Great Central, 6372, or 
18.5 per cent.; Great Eastern, 6037, or 17.9 per cent.; 
Great NoriLern, 5489, or 15.9 per cent.; London and South- 
Western, 3675, or 15.1 per cent.; and London, Brighton 
and South Coast, 3383, or 20.7 per cent. 


Tue Mansfield Railway Company was constituted in 
1910 to build a railway from Kirkby, on the Great Central 
main line north of Nottingham, through Mansfield to 
Chipstowe on the Lancashire, Derbyshire, and East Coast 
section of the same company, a distance of, roughly, eleven 
miles. The new railway will afford a quicker route 
between Nottingham and Mansfield than vid the Midland 
Railway, and there will be intermediate stations at Kirkby- 
in-Ashfield and at Sutton-in-Ashfield. The main purpose 
of the railway is, however, to serve several valuable col- 
lieries. The eastern end of the line—between Mansfield 
Colliery and Chipstowe—was opened in June, 1913, and 
now the remainder has been opened for goods and mineral 
traffic, and will be opened throughout for passenger traffic 
on November Ist. Mr. R. Elliott-Cooper is the engineer. 


Duriné the fiscal year ended June 30th, 1916, there was 
exported from the United States railway material to the 
value of 74,729,000 dols., made up as follows :—Railway 
cars, 26,660,000 dols.; rails, 17,687,000 dols.; steam loco- 
motives, 12,666,000 dols.; electric locomotives, 455,000 
dols.; engine parts, 7,274,000 dols.; switches and track 
material, 5,262,000 dols.; sleepers, 2,435,000 dols.; railroad 
spikes, 1,399,000 dols.; car wheels, 742,000 dols.; tele- 
graph instruments, 149,000 dols. Two years ago the 
year’s exports of railway material amounted to 34,919,000 
dols. Until recently Canada and Cuba were the principal 
markets for freight cars; Cuba, Canada and Brazil for 
locomotives, and Canada, Australia, Japan, Brazil, Argen- 
tina, and Cuba for rails. Just now freight cars and other 
materials are also going to Russia, and important con- 
Signments to France and Spain. In June alone the freight 


cars for Russia valued 1,086,000 dols. ; the rails to France 
1,188,000 dols., and the locomotives to Spain 272,000 dols. 





NOTES AND MEMORANDA. 





A COMMON specification of the ordinary type of plate 
girders in America is that stiffeners need not be used when 
the main part of the girder is less than sixty times the 
thickness of the web. 


AccorpiInG to a Russian journal Russia does not 
produce any of the following :—Aluminium, magnesium, 
sodium, carborundum, cyanamide, and ammonia, while 
the manufacture of steel by the electric furnace is in an 
absolutely rudimentary condition. 


THE total value of the metal and mineral production of 
Canada in 1915 although not the highest on record, 
amounted to £27,500,000. This was higher than in 1914, 
but somewhat lower than in 1913. There was an increased 
production of all metals except silver. 


THE United States Congress has recently appropriated 
£20,000,000 for munitions of war; and £2,500,000 for 
machinery and tools, including the armour plate plant. 
Nearly £130,000 will be expended by the Bureau of Ord- 
nance of the U.S. Army on small tool manufacturing 
equipment, including £50,000 for gauges, dies, jigs, and 
fixtures. 


TuE following are the leading particulars of the super- 
Zeppelin L 33 which was brought to earth in this country 
on September 23rd :—Length 680ft., total weight with 
crew and officers 50 tons; six 240 horse-power engines 
with a speed of 1600 revolutions per minute, three engines 
being placed in one gondola and one in each of the others ; 
estimated quantity of petrol carried 2000 gallons, and gas 
capacity of the envelope 2,000,000 cubic feet. The vessel 
carried seven or eight guns, including five Maxims and 
sixty bomb droppers. 


THE output of spelter in Great Britain is comparatively 
small, being about one-fifth of that annually produced by 
Germany, the largest European producer. The annual 
production for the past ten years has remained steadily 
between 50,000 tons and 60,000 tons. In 1913 Great 
Britain produced 58,200 long tons, or 6 per cent. of the 
world’s total, as compared with 56,300 long tons in 1912. 
Germany is the largest producer of zine, the output for 
1913 being about 280,000 tons, while Belgium annually 
produced 200,000 tons. 


MOLYBDENUM is in particular demand at the present 
time for the manufacture of special varieties of steel. The 
marketable ores are molybdenite—molybdenum sulphide— 
and wulfenite—molybdate of lead. According to the 
South African Mining Journal, the latter mineral has 
not been discovered in Rhodesia. The former has been 
recorded from a number of localities, but nowhere in any 
quantity up to the present. Specimens in the Rhodesia 
Museum come from Glenville, near Bulawayo, from the 
Antelope Mine, and from the Kimberley Mine. It is also 
recorded from the Hay Mine and neighbouring properties. 
It has recently been discovered near the Umfuli River and 
in the country west of Gatooma. These latter discoveries 
are being prospected. 


A PATENT has recently been taken out by Mr. H. K. 
Tompkins, Champion-hill, London, 8.E., for a new petrol 
substitute, the constituents of which are cheap and entirely 
obtainable in this country. The fuel consists essentially 
of a solution of ethane and its higher gaseous homologues 
or isologues in paraffin oil or other liquid hydro-carbon 
under pressure. Coal gas produced by the low temperature 
distillation of coal is washed with paraffin oil or other liquid 
hydro-carbon under pressure and at a low temperature, 
and the solution of hydro-carbon gases so obtained is 
delivered under pressure into drums. For use, the 
solution of gases is drawn off from the bottom of the drum, 
and is delivered into the carburetter through a small 
orifice, withcut wire-drawing, so as to obtain the full 
atomising effect of the dissolved gases. The paraffin oil 
is partly or entirely volatilised in the carburetter, according 
to the proportion of dissolved gases. 


Data have recently been published by the United States 
Bureau of Standards regarding the thermal conductivity 
of insulating materials. The results given respe ting 
materials used for insulating ships, cold stores, refrigerators 
tanks, pipes, and other accessories, are as follow, the 
figures being those of the number of British thermal units 
of heat which will pass in one hour through a sheet of the 
material lft. square and lin. thick, with a difference in 
temperature between the two faces of 1 deg. Fah. :—Brick 
(ordinary), 6.0 to 15.0; plaster (ordinary), 2.9 to 4.3; 
wood (hard), 1.7; asbestos paper, 1.3; asbestos felt, 0.7 ; 
sawdust, 0.52; wood (very soft), 0.43; paper, 0.38; 
cork board, 0.34; wool, 0.29; hair felt, 0.29; cotton 
wool, 0.26; feathers, 0.16. The English data commonly 
in use in this country, according to Ice and Cold Storage, 
are based on different conditions of heat transmission, and 
give the first place as insulating media to cotton and wool, 
the two being taken as of equal efficacy. Feathers follow 
as a close second, and thereafter, in order, come still air, 
raw cotton, cork, slag wool and charcoal (equal), magnesia 
coverings, hair felt, cypress shavings, sawdust, poplar 
board, cypress board. 


THE effects of atmospheres deficient in oxygen on small 
animals and on men formed the subject of a series of 
experiments by Messrs. George A. Burrell and G. G. Ober- 
fell, and the results were communicated in the form of a 
technical paper to the U.S. Department of the Interior, 
Bureau of Mines. The results of these experiments may 
be summarised as follows .—Atmospheres that are deficient 
in oxygen begin to affect men when the percentage of 
oxygen is about as low as that affecting canaries and mice. 
Canaries are slightly more susceptible to “‘ oxygen want ” 
than are mice. In mixtures of air and nitrogen containing 
about 7.6 to 7.8 per cent. oxygen, canaries show pro- 
nounced distress. When the oxygen content is about 7 per 
cent. mice show considerable distress, and a man is in grave 
danger of dying : hence canaries and mice should not be 
used by exploring parties in mines to show when men 
unequipped with breathing helmets should retreat, because 
the atmosphere is low in oxygen. Mice and_ canaries, 
especially the latter, are chiefly of value for indicating to 
exploring parties the presence of dangerous proportions 
of carbon monoxide. In an atmosphere in which oil-fed 
lamps will not burn, an exploring party should not depend 
upon canaries for further guidance, but should use breath- 
ing apparatus in advancing into the atmosphere. 


MISCELLANEA. 





THE profits of a well-known firm of motor car manufac- 
turers in America for the past year are said to be in the 
neighbourhood of £12,000,000. 


EXTENSIVE deposits of molybdenum are said to have 
been discovered on farms near Mandal, in Norway, and 
have recently been taken over by a company. The 
production is at the rate of about 3 tons weekly. 


Tue contract for the necessary granite to be used in the 
construction of the Methil Docks, in Scotland, has ben 
placed with a Norwegian firm. The contract is for about 
12,000ft., the sum involved not being much over £3000. 


INFORMATION received from the Minister of the Interior 
at Ottawa is to the effect that the Canadian Pacific Railway 


‘Company has drawn up plans for wharves at Vancouver, 


B.C., to cost about £308,300, and that the city is about 
fo spend about £1,027,700 on wharf extensions. 


In the course of a discussion on the metric system, held 
by the Boston Society of Civil Engineers, United States of 
America, the opinion was expressed that it is quite possible 
that Great Britain will bring about the completion of the 
metric reform sooner than the United States will. 


A zinc factory which is being built at Hikoshima, in the 
Shimonoseki Straits, by the Su uki Shoten of Kobe, is 
approaching completion. According to a U.S.A. Consular 
report, the ore treated will be chiefly from Australia and 
Asiatic Russia, and will first be sent to a refinery at Chofu, 
which ‘is also owned by the Kobe firm. 


OreRATIONS have already been started in the State 
coliery on Bjoernoen (Bear Island), which is situated 
between Spitzbergen and the northern point of Norway. 
An extensive harbour is in course of construction, and @ 
wireless station is also being built. According to The 
Anglo-Norwegian Trade Journal, the first ship load of coal 
has already been shipped to Tromsoe. 


AccorDING to information rece1t y received at the 
office of the High Commissioner in London for Canada 
from the Minister of the Interior at Ottawa, a large 
number of farmers within a radius of 5) miles of Lethbridge, 
Alberta, will shortly instal! electrical plants for various 
purposes on their farms. These plants are run by small 
petrol engines, and cost from about £62 to £103 each, 
according to the power generated. 


A RETURN of cases heard before munitions tribunals, 
issued last week, shows that from November 29th, 
1915, up to and including July Ist, 1916, the total number 
of cases was 5354—of which 130 were complaints against 
employers—the number of defendants was 16,930—of 
whom 130 were employers. The convictions numbered 
11,794, and the fines imposed totalled £11,944 3s. 8d. The 
great majority of cases were breaches of the rules of con- 
trolled establishments. 


Tue Registrar of Trade Marks in London now announces 
that he has been authorised by the Treasury to cancel the 
registration of the word ** Anzac,”’ either as a trade-mark or 
as the name of a firm, in this country without payment of 
the customary cancellation fee of 5s., and also to return to 
applicants for such cancellation the fees paid on registra- 
tion. The Registrar adds that if the cancellation of this 
mark is not voluntarily applied for it may be found neces 
sary to apply to Parliament for legislation prohibiting the 
use of the word in connection with trade. 


TAMBOOKIE, or tambootie, grass, which grows luxuri- 
antly over vast tracks of land in the Transvaal, is said to 
have a promising future in connection with the manufac- 
ture of paper. The Bulletin of the Imperial Institute says 
that this grass has been proved to yield, under the same 
conditions, more pulp than Algerian esparto grass, but a 
little less than Spanish esparto. Not only is the yield high, 
but the pulp is of good quality, and can be easily bleached. 
Paper-making trials at the Imperial Institute show that a 
satisfactory paper of fairly good strength can be made from 
tambookie grass pulp. The most remunerative use for the 
grass will probably be to convert it in South Africa into 
‘* half-stuff,”’ which can be exported to Europe or used for 
papermaking locally. Specimens of the grass and of paper 
made from it may be seen in the South African Court of 
the Imperial Institute. 


In the course of a paper read by Mr. J. M. McElroy 
recently before the Municipal Tramways Association, the 
author said it was becoming more and more clearly recog- 
nised, by all those who are qualified to judge, that the 
public interests are best served by making the facilities 
for city passenger transportation a monopoly—a monopoly 
subject to the control of the city authorities, who should 
possess full powers either to provide and operate the 
facilities themselves, or, if they think fit, to grant fran- 
chises to private companies to do so, subject to control and 
regulation in the public interest. The world’s experience 
had shown that every city should have a permanent 
authority directing the initiation and carrying out of all 
schemes for new transit facilities, in order that there may 
be continuity of policy, and that the future needs of the 
city and the surrounding districts over a wide area may be 
properly looked after. 

A DECISION of considerable importance to all who trade 
with the Republic of Peru has just been recorded. A 
contract has been entered into between two local firms of 
Lima—Messrs. Muelle y Dammert and Messrs. Peschiera y 
Compania. The latter undertook to sell coal to the 
former, but in the meantime the name of Muelle y Dammert 
appeared on the black list. Messrs. Peschiera, having 
originally purchased the coal from British owners with the 
stipulation that it should not be re-sold to enemy firms, 
determined to break the contract. The purchasing firm 
took the matter into.the courts, which one after the other, 
up to the final appeal—the Supreme Court—ruled thet a 
contract closed under Peruvian laws could be neither 
influenced nor altered by the operations of alien regula- 
tions, such as the Trading with the Enemy Act. The 
British Government hes been notified of ‘the result of the 
trial, and is understood to have recognised its justice. It 
is pointed out that the Act is not intended to project its 
operations into the laws or courts of neutral countries, and 
its restrictions make no pretence of applying to any firms 
or pe'sons beyond his Majesty’s subjects in foreign 
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OCTOBER 13, 1916. 


The Quebec Bridge Accident. 


Tue accident which occurred on September 11th, 
during the hoisting up of the suspended span of the 
new Quebec Bridge, still presents certain elements of 
mystery. As we record elsewhere in this issue, it 
seems to be fairly well established that its immediate 
cause was the fracture or failure of one of the cast 
steel rocking elements through which the weight of the 
span was transmitted to the lifting girders, of which 
there was one beneath each of the four corners of the 
span. It is quite easy to appreciate that the failure 
of one of these castings at the critical moment would 
cause an accident such as that which took place. 
Relieved of one of its four supports, the span would 
twist and sway, and kicking the lifting girder in 
question away, would speedily release itself from the 
support of the remaining three girders. We can 
accept this explanation of the immediate cause of the 
accident as perfectly in reason, although we are left 
wondering why the collapse of the central span did 
not, as seems to be the case, result in any detectable 
permanent damage to the two cantilever arms when 
these arms were so rudely relieved of a total load 
amounting to over 5000 tons. We take this escape 
of the main structure to be an excellent though un- 
desired testimony to the strength of their design and 
construction. There are, however, as we have said, 
still some elements of the accident which perplex us. 
Of these two are of local interest, and one of wide 
concern in all branches of engineering. We are still 
ignorant of the precise reason why it was necessary 
to provide rocking elements between the corners of 
the span and the supporting girders. Secondly, we 
cannot understand why, if such rockers had to be 
provided, they were designed in the form indicated 
in the engravings reproduced elsewhere. Thirdly, 
we are not only mystified, but rendered somewhat 
uneasy by the statement that the rocker casting 
which failed just as the span was being lifted had 
borne its share of the weight of the span for some 
six weeks previously. 

Of these three points the first two could be definitely 
settled by the engineers responsible for the design of 
the bridge. In default of such authoritative informa- 
tion we are left to speculate as to what movement of 
the span the rockers had to accommodate, and what 
influenced their design. The rockers and _ lifting 
girders, as we record elsewhere, were used to support 
the ends of the span during its erection at Victoria 
Cove, the lifting girders for this purpose being carried 
on piers erected from the bed of the St. Lawrence. 
Doubtless, in view of this condition, some provision 
had to be made to accommodate the expansion and 
contraction of the span with change of temperature. 
If this be the explanation of the presence of the rocker 
joints several supplementary questions at once arise. 
Why, we may ask, were such joints provided at both 
ends of the span in opposition to the usual practice 
in bridge construction of fixing one end and carrying 
the other on an expansion bearing? Why, too, was 
customary practice in the design of expansion bearings 
so widely departed from by the designer of these 
rockers ? Above all, why was it necessary to design 
the rockers to accommodate a transverse as well as a 
longitudinal movement ? There are no doubt good 
and sufficient answers to these questions. We do not 
raise them in any spirit of criticism, but merely as 
points on which we desire to have information. If 
we are correct in our supposition that the rockers were 
merely intended to accommodate changes in the 
length of the span during its period of construction, 
then, as their function ended the moment the span 
left its building site, we are induced to ask why the 
rockers were not removed before the span was hoisted 
into place. There would have been no difficulty in 
doing so, and in providing the span with a more direct 
bearing on the lifting girders just before it was lifted 
off the scows used to float it to the bridge site. The 





answer may be that the rockers were required to 
exercise their function during the actual hoisting up 
of the span. This hoisting operation was intended to 
occupy a period of some twenty hours, so that it was 
not unreasonable to provide some means whereby 
thermal changes in the length of the span could be 
taken up. For this purpose, however, the rockers - 
were, it seems to us, entirely superfluous. The 
flexibility of the lifting “chains” was more than 
sufficient to accommodate any change in the length 
of the span. Were there other movements of the 
span during the hoisting operations besides those 
induced by temperature variations to be taken into 
account ? We have failed so far to discover that 
there were, or rather that there were any which the . 
lifting tackle, without the presence of the rocker 
joints, could not deal with. Looking at the matter 
in the restricted light of our present information, 
we can only hazard the suggestion that as some 
sort of bearing had to be provided between the 
span ends and the lifting girders a form was 
adopted which satisfied the Transatlantic predilec- 
tion for pin joints, and incidentally accommodated 
thermal changes during the building of the span. 
Full authoritative information will no doubt shortly 
be in our possession regarding the function and design 
of the rockers, That a new central span is to be 
constructed as soon as possible is satisfactory news. 
That it will be raised into place by identical means, 
and by tackle of the same design as already used is 
evidence that the Board of Engineers and the St. 
Lawrence Bridge Company are quite easy in their 
minds as to the cause of the accident. That the only 
parts of the lifting arrangements which will be modi- 
fied, according to a statement made by the President 
of the Bridge Company, will be the details between 
the span and the lifting girders, implies, we think, 
that not the failure of one of the castings but the 
whole design of the rocking bearings should be taken 
into consideration in accounting for the accident. 

The statement that the casting which failed 
did so in a capricious manner has been made 
repeatedly. But on reflection we must put its truth 
from us as being unreasonable and dangerous. It is 
unreasonable because for five or six weeks before the 
day of hoisting up the span the casting in question— 
or so it is reported—had borne not only as much of 
the weight of the span as it was bearing when it failed, 
but actually more on occasion, such as when the 
erecting traveller or trucks full of material were 
passed down the span during its erection. It should 
be noted that while it was being built the span was 
supported on staging erected beneath each panel 
point. In such a condition, of course, the full weight 
would not be borne by the rockers and lifting girders 
at the extreme ends. Some time, five or six weeks 
as reported, before the date of the accident, the 
staging, however, was knocked down, so that the 
span hung directly on its end supports. During this 
period further work was carried out on the structure, 
and three scows were floated beneath each of its ends. 
These scows do not appear, however, to have taken 
any share in supporting the span until the morning 
of September 11th, when, the valves in their bottoms 
being closed, they lifted the span off its end supports 
as the tide rose. For five weeks then the rockers 
successfully bore the whole weight of the span at the 
site of its erection. Yet one of the castings failed 
within about two hours of its being called upon to 
support its share of the weight of the span when being 
hoisted into position. To set this failure down to 
mere capriciousness, or even to a hidden flaw in the 
casting is, in our opinion, a dangerous proceeding, 
because of its wide bearing on that belief in the orderly 
behaviour of materials which is at the basis of every 
engineering calculation. Before accepting this view 
of the matter, a view full of destructive possibilities, 
we must insist upon a most rigorous analysis of the 
stresses thrown upon the rocker which failed during 
the hoisting operations, and upon an equally rigorous 
comparison of these stresses with those borne by the 
same casting during the period of five weeks preceding 
the date of the accident. Such an analysis and 
comparison are now no doubt impossible. But this 
fact does not in the least justify any one in adopting 
the desperate view that the casting failed capriciously 
and without sound reason. 


Sterilising Water Supplies. 


Ir is a truism that a supply of pure water is of 
paramount importance if the health of a community 
is to be maintained. _ The Romans recognised the 
absolute necessity for bringing unpolluted water into 
their cities, and constructed many long aqueducts 
for this purpose. But, after the fall of the Roman 
Empire, there was a long period during which nothing 
whatever appears to have been done. Peoples built 
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cities near rivers and lakes and drank the water from 
them ; or they dug wells. If population had remained 
stationary no great harm would, possibly, have arisen 
from these methods. But population increased, and 
with it came increased danger of pollution of the 
sources of water supply. It is undoubted that many 
of the scourges that devastated Europe in the Middle 
Ages, and even later than that, were due to impure 
water, and very much more recently the epidemics of 
typhoid fever, and other similar diseases, have been 
traced to the same cause. It is most curious, when 
the matter comes to be considered, that for at any 
rate fifteen hundred years Europe, which was becom- 
ing more and more civilised as time went on, should 
have neglected one of the prime necessities of true 
civilisation—pure water. Even when, in compara- 
tively recent times, the American continent was 
colonised from Europe, no proper steps were taken to 
guard against pollution. It is to be supposed that, 
the bodies of water being so vast in the new lands, 
and the inhabitants so few, there was no suspicion 
that harm could happen, and things were allowed to 
go on as they had begun until there was a rude 
awakening. But, after all, the colonists were only 
treading in the same steps as those at home. In this 
country and on the Continent it was, until less than 
a hundred years ago, not customary to take any 
measures to purify water used for drinking purposes. 
The first sand filters to be put into operation in 
London were built less than ninety years ago, and 
it was only at that date, or perhaps a few years earlier, 
that the movement towards the systematic purifica- 
tion of water supplies may be said to have commenced. 
For a long time thereafter, however, progress was 
undoubtedly slow, and even as recently as a few 
years ago there were many cities for the water supply 
of which no adequate means of purification was pro- 
vided. This was notably the case in the United 
States, and, as a result, the mortality from water- 
borne diseases was very much higher than it should 
have been, and epidemics were numerous. 

During the last few years, however, not only has the 
question of filtration been receiving added attention, 
but that of the actual sterilisation of the water has 
jumped into prominence. It will not be necessary 
to describe in detail the numerous methods which 
have been adopted with the object of destroying 
at any rate all the harmful bacteria in water. 
Quite a number of means have been devised and 
have been successful. Mention may be made of 
the ultra-violet rays, which, however, have not up 
to now been employed on a very large scale. 
Then there are the various hypochlorites. Then 
again there is ozone, one instance of the use of 
which is found in Petrograd, where a plant to treat 
eleven million gallons of water per day was put 
to work in 1911. At that time, too, Paris, Nice, and 
other places were using the same system successfully, 
and the total volume of water treated in one day in 
the various installations erected by one firm alone 
was twenty-six million gallons. Coming to more 
recent years, our readers are familiar with the investi- 
gations of Dr. A. C. Houston in connection with the 
excess lime treatment which has been adopted by 
Aberdeen for dealing with the water of the river Dee. 
The most striking example of the sterilisation of a 
large volume of water every day is, however, that 
which is provided by New York. Five years ago 
that city realised the advisability of providing some 
means of guarding against the possibility of pollution 
of its Croton supply. Accordingly a plant, in which 
calcium hypochlorite was the sterilising agent, was 
installed. Towards the end of last year the price of 
that chemical had advanced to such a prohibitive 
figure that it was decided to erect a plant for the pro- 
duction of chlorine for the treatment of the whole of 
the Croton supply, which amounts to no less than 
400,000,000 gallons of water per day. This is by far 
the largest sterilising plant in existence, and it is all 
the more interesting because the sterilising medium 
is uncombined chlorme which has hitherto been less 
used for this particular purpose than some other 
sterilising agents. The installation was put to work 
in April last, and during the first eighty-nine days in 
which it was in operation 29,541 ,000,000 gallons—or an 
average of over 330,000,000 gallons per day—of water 
were treated. The quantity of liquid chlorine 
required amounted to 48,590 lb. or just over 1.64 Ib. 
of chlorine per million gallons. As showing the 
efficiency of the treatment, it may be said that as a 
result of it the total bacteria remaining in the water 
only averaged 12 per cubic centimetre, as deter- 
mined upon gelatine plates at 37 deg. Cent.; while 
B coli was absent in the 0.10 cc. and 1.0c.c. 
samples, and only present in the ten per cent. of the 
10c.c.samples. We are unaware of the cost at which 
these excellent results have been achieved, but though 
looked at as a whole the expense must be large, 
since some 1} tons of chlorine are required per day, 





the cost in terms of one million gallons cannot be 
very great. 

Seeing that New York, with its enormous daily 
consumption of a water which is by no means so 
liable to pollution as are the sources of supply of many 
other cities, has deemed it necessary, or at any rate 
advisable, to provide means of sterilisation, the ques- 
tion naturally arises, should the same precautions be 
taken elsewhere ? This is a question hard to answer 
in a few words. Undoubtedly it is beneficial that 
certain bacteria should be removed from the water 
used for dietetic purposes ; but it is by no means so 
certain that all, or, at any rate, the large majority 
of the bacteria known to be harmless should be 
removed. It was, we believe, Sir John Wolfe Barry 
who originally raised this point. Sterilisation by 
any of the special processes to which allusion has been 
made, while it kills the harmful germs, destroys also 
myriads of other minute organisms which may con- 
ceivably perform useful functions. Leaving this 
aspect of the case aside, however, as being one con- 
cerning which sufficient information is not available 
for conclusions of any value to be drawn, it may be 
said that whether or not special sterilising processes 
are necessary or desirable depends largely on circum- 
stances. Where supplies are drawn, say, from upland 
districts or from deep wells, where the chances of 
contamination are remote, it would appear that to 
sterilise the water would be a needless expense. The 
case is different when the supplies are drawn from 
sources known to be polluted. Even in such cases, 
however, it would be going too far to say that special 
sterilisation treatment, beyond that actually em- 
ployed, is necessary. Take the water supply of 
London as an example. Part of it comes from deep 
chalk wells and is singularly pure, but the bulk is 
derived from the Thames and the Lea, both 
admittedly polluted rivers. What is the treat- 
ment? The method adopted by the old wate 
companies, and perpetuated by the Metropolitan 
Water Board, is that of prolonged storage followed 
by slow sand filtration. Both the storage and the 
filtration have their effect in eliminating harmful as 
well as harmless bacteria, and the mortality statistics 
of the Metropolis, to say nothing of the carefully 
conducted investigations of the water examination 
department, bear ample testimony to the efficiency of 
the treatment. With water of such high standard 
of purity it may well be urged that additional sterili- 
sation would be a needless expenditure of money. 
Dr. Houston, than whom no one insists more strictly 
on the vital necessity of a pure water supply, is of 
opinion that the means adopted for the purification 
of the metropolitan water supply are such as to render 
the water reasonably, if not absolutely, “ safe” for 
drinking purposes. Even he, however, suggests the 
possible necessity for the “* occasional employment ” 
of supplementary processes of water purification. 
The fact of the matter is that in the case of water 
supply, as in many other things, it is impossible to 
draw a hard-and-fast line. New York decided to take 
no risks, and quite rightly ; but the fact that it has 
undertaken to sterilise its water does not render it 
necessary that all supplies should be sterilised. 
Whether they should be or not must depend, as we 
have said, on circumstances. 








THE WATER SUPPLY OF LONDON. 


THE full report of the Metropolitan Water Board 
for the year ending 3lst March last, to which we 
referred briefly in our last issue, has now been pub- 
lished, and further particulars may now be added to 
those which we have already given, and which were 
obtained from a short summary issued by the Board. 

The first point to which attention may be drawn is 
that of finance. The full accounts are not given, but 
it is shown that the net result of working for the year 
was an adverse balance of £218,545. This amount 
will have to be met by special “* precepts,’ and the 
ratepayers will again find that they will have to pay 
an additional water rate, which will be collected at the 
same time as the general and other rates. It will be 
remembered -that for the year 1914-15 the deficiency 
was given in the last report as being approximately 
£71,000. To be exact the figure quoted was £70,850. 
In the event this turned out to be an underestimation. 
and the actual deficiency for that year is shown in the 
present report to have been £94,873, or just over 
£24,000 more. Even the most sanguine person could 
hardly have hoped that under existing conditions 
the deficiency would have been less for 1915-16 than 
it was for the year before. Still, it will come as a 
shock to a good many that the amount to be made up 
should be more than double that which had to be 
found in the previous year. The approximate net 
water rental for the year under review is given as 
being just over £2,929,000, so that the deficit actually 
represents nearly 7} per cent. of the total. Hence, for 
every £1 paid in water rate proper the ratepayer will 
have to contribute an additional amount of very 








nearly Is. 6d. The flat rate scale of charges came 
into operation on April Ist, 1908. During the four 
years prior to that date, and when the charges of the 
old water companies were still in force, the Board 
managed to realise a total surplus of £29,725. This 
surplus was very nearly wiped out by the result of 
the first year’s working with the new scale of charges, 
and the deficit has been mounting up from year to 
year, as will be observed from the accompanying 
table :— 








Year. Surplus. Deficiency. 
£ £ 

1904-5 \ 95 
1905-6 j 2,288 . 
SRS Sa RS foe ae - 
eee nd RES _ 
se _ 25,279 
1909-10 ~ 46,076 
1910-11 64,480 
1911-12 - 73,737 
1912-13 63,647 
1913-14 — 15,385 
|! eee 94,873 
oo a ane ~ 218 545 

Totals £29,725 £602,022 


The total deficit to date—leaving out of account the 
surplus realised before the 5 per cent. flat rate came 
into force—is, as will be seen, £602,022—-the result 
of eight years’ working—and it forms a significant 
commentary on the advisability, or otherwise, ot! 
centralising huge undertakings of this class. What 
it means is that the whole of the magnificent dividend. 
paying business of the old water companies has 
disappeared, while the general public is not one whit 
better supplied with water than it would have been 
had the change never been made. It is true that in 
some portions of the area less is paid for water than 
was the case under the old régime, but in other por- 
tions the charges are higher than they were, and it 
would be hard, indeed, for anyone to point out any 
one way in which the ratepayers of the Metropolis 
as a whole have benefited by the change. In saying 
this we do not wish to throw stones at methods pur- 
sued by the Board. In many ways it follows worthily 
in the footsteps of the old companies. It is not 
entirely the Board’s fault that things are as they are. 
It is the natural consequence of the change, and it was 
foreseen and predicted in these columns. 

An interesting point brought out in the report 1s 
the fact that the total flow of water in both the 
Thames and the Lea was more in the year 1915-16 
than it had been during any previous year during 
the life of the Board. In the Thames the daily 
average natural flow at Teddington was 2167.3 million 
gallons, this comparing with 1988.3 in 1914-15, and 
with a daily average of 1467.3 for the twelve years 
1904-5 to 1915-16 inclusive. The average daily 
total abstraction from the river was 147.1 million 
gallons, and the total abstraction for the year 
amounted to 53,828,900,000 gallons, or 629,000,000 
gallons less than during the year 1914-15. Of the 
total daily abstraction of 147.1 million gallons the 
Water Board took 144.2, and other water com- 
panies 2.9 million gallons. The average daily 
quantity of water flowing down the Lea, as gauged at 
Feilde’s weir, was 162,000,000 gallons, or 30.2 million 
gallons in excess of the daily average of the year 


1914-15. This represented an increase of over 22.9 
per cent. The actual flow in the Thames never 


dropped to 300 million gallons per day, and only on 
three days was it below 400 million gallons. On 
twenty-seven days the natural flow was above 5000 
million gallons. The flow of the Lea over Feilde’s 
weir never fell below 40 million gallons, but on 
49 days it was below 50 million gallons. On five 
days the flow was above 1000 million gallons. The 
total natural flow of the Thames during the whole 
year, which amounted to a total of 793,223,000,000 
gallons, represented a yield of 14.2lin. of rain from 
the 3855 square miles of catchment area, or 39 per 
cent. of the general rainfall of 36.75in. The natural 
flow of the Lea, which amounted to a total of 
67,226,000,000 gallons, represented a yield of 11.2lin. 
of rain from the 414 square miles of catchment area, or 
35 per cent. of the general rainfall of 31.6lin. Each 
square mile of the Thames catchment area yielded 
205.765 million gallons, or 5.599 million gallons per 
inch of rainfall. The Lea Valley yielded 162.382 
million gallons per square mile or 5.137 million 
gallons per inch of rainfall. 

The total amount of water supplied by the Board 
during the year was as follows :— 


Direct area, In bulk. — 
Total volume (millions of galls.~ 88,470-0 ... 794-2 ... 89,264-2* 
Daily average - | > ae >> ieee 243-9 
99-11 ... +89... 100 


rr enmaree 
* This represents a weight of 398,500,000 tone. 


Of the total amount 57.6 per cent. was derived from 
the Thames, 25.0 per cent. from the Lea, and 17.4 
per cent. from wells and other sources. The total 
estimated population supplied by the Board at the 
close of the year was 6,773,105—an increase of 28,858, 
or 0.43 per cent., as compared with the figure of the 
previous year. The average daily amount supplied 
per head was 35.76, as compared with a daily average 
of 36.08 in 1914-15. 

There was no increase during the year in the un- 
filtered storage reservoir capacity. The effective 
storage capacity remains as before, 12,907 million 
gallons, which represents 52.92 days storage for the 
grand total supply, including bulk supplies. The 
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construction of three further reservoirs has been 
sanctioned, and when these are completed the total 
storage capacity will be raised to 25,207 million 
gallons. These reservoirs are (a) that at Littleton, 
which is to contain 7,000,000,000 gallons, and (6) that 
at Stanwell, which is to hold 3300 million gallons, and 
(c) the reservoir in the Lea Valley which is to contain 
2000 million gallons, and which was sanctioned by 
the East London Act of 1900, and the Board’s Act of 
1906 and 1913. As-a matter of fact constructional 
work on only the first-named of these reservoirs—that 
at Littleton—has up to now been commenced, and 
operations on it were, during the year, stopped by 
direction of the Ministry of Munitions. Progress on 
numerous other works, to some of which allusion 
was made in our last issue, has been stopped. 

The total number of filter beds remains as in pre- 
vious years, 172, their combined acreage being 170.69. 
This represents an average of 0.8 acre per million 
gallons average daily supply filtered during the year. 
The average rate of filtration per square foot per hour 
varies considerably in different districts. ‘The varia- 
tion is given as being between 0.87 and 2.39 gallons. 
For motive power purposes the Board employs both 
coal and oil fuel. During the year the total amount of 
coal burnt was 188,667 tons, a decrease of 3397 tons 
as compared with the previous year. On the other 
hand the total consumption of oil fuel was 77,123 
gallons, as compared with 40,243 gallons in 1914-15. 
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The Development of English Building Construction. 
By C. F. Innocent. Cambridge University Press. 
Price 10s. 6d. net. 

Tuis is truly a delightful book. Its title conveys 
little idea of its charm, nor does the fact that it is one 
of the *‘ Cambridge Technical Series ” help us at first 
to appreciate its true nature. On the title page the 
author describes himself as an associate of the Royal 
Institute of British Architects, and as honorary 
lecturer in English Architecture at the University of 
Sheffield. This sounds forbidding, but it is merely 
the author’s attempt to disguise himself. Having 
studied and enjoyed his book we can tell him that, 
first and foremost, he shows himself to be an artist, a 
poet, a philosopher, and an antiquarian. On every 
page one or other of these types peeps out and delights 
us. When we finally close the book we feel that we 
know a great deal more than we did about the art of 
building as practised in England in bygone ages. Still 
more, however, do we feel that we have been enjoy- 
ing the society of one who loves the quiet English 
countryside, as the poets and artists do, who sees its 
relics of the past with the eyes of a skilled antiquarian, 
and who moralises over their meaning with a healthy, 
happy philosophy. 

We can very readily perceive Mr. Innocent at work 
collecting the materials for this book. We can see 
him roe ming over all England in search of old cottages, 
farmhouses, barns, the huts of charcoal burners and 
bark peelers, old gates, doors, windows, chimneys, 
anything that shows how the builders and carpenters 
of old did their work. We can see him running down 
a good “specimen ”’ with as much joy as the ento- 
mologist netting butterflies. He talks with old 
thatchers and wrights who, still surviving, can shed 
light on the art of building as they knew it in their 
youths. He calls to his aid ancient writings, ballads, 
glossaries and dictionaries, in order that he may 
understand how the old builders worked, and the 
meaning of the obsolete words and phrases which they 
used in connection with their craft 

For our ancient cathedrals, castles, and residential 
seats, their history and architecture, he shows little 
concern. For this we are thankful. Almost too 
much, in some cases certainly more than is necessary, 
is already in type regarding these structures. Mr. 
Innocent’s leaning in this book is entirely towards the 
humble side of old English building construction, the 
labourer’s cottage, the yeoman’s farm, the houses of 
the lesser gentry. It is a field which has been delved 
in already by others, but not, so far as we know, for 
quite the same purpose and with quite the same effect 
as here revealed. It is a field from which the mate- 
rials we wish to study are fast being removed by an 
advancing civilisation. Our cathedrals, abbeys, and 
castles will keep, and for many a year to come will be 
available for the student who desires to study at first 
hand the development of the very specialised forms of 
building construction of which they are examples. 
But the humble houses and work places of our fore- 
fathers are rapidly disappearing, or are being so 
altered as to hide for ever the true principles on which 
they were constructed. Mr. Innocent has done much 
to remedy matters in this respect. He has not 
simply collected material from all corners of England, 
and set it down in an undigested form; he has 
analysed the results of his observations and corre- 
lated them. He shows us not only how English 
domestic architecture developed, but why it developed 
as it did, and why its development in one district 
followed different lines from those found in another 
district. 

The book is one to study and enjoy during the 
winter nights, or to take with you in summer to the 
country. With its aid you will see in the slums of 
many an unlovely city features of interest which will 





relieve your sense of depression. ‘To those’ engineers 

and it is curious to note that they are many—-who, 
in their hours of leisure, turn to art and antiquity for 
relief from the constant strain of things mechanical, 
to such we can recommend this book. It is suffici- 
ently serious, just sufficiently technical, to be worthy 
of their study. As engineers we are compelled to live 
very much in the present and future tenses. Mr. 
Innocent’s book carries us into a past the relics of 
which are still in many places with us, and the study 
of which is both restful and helpful. 


Compiled by Abs. Woodcock, Stoke-on- 
Trent. The Moswood Publishing Company, 166, 
Elder-road, Cobridge. Price 15s. 

WITH a title savouring, if we mistake not, of the 
“bookmaker ”’ and his ways, and with a preface 
which distinctly reminds us of advertisements for 
“patent medicines,’ this volume is really a book of 
tables giving the weights of steel and iron in various 
sections. It contains 242 pages of tables, and 
has, we estimate, about 52,000 entries of weights. 
The sections covered are (a) flats, (b) plates, keel bars 
and slabs, (c) squares, (d) rounds, (e) angles, channels 
and zeds, (f) joists, and (g) bulb angles. The figures 
given all relate to sections in steel. For sections in 
iron we are told to deduct 2 per cent. from the weight 
of similar sections in steel. 

The book has several defects, some serious, some 
perhaps trifling. The tables on pages 81 and 82 are 
headed “‘ flats.” They should obviously be entitled 
keel bars, plates, and slabs,’ for they belong to 
section ‘‘ b,” not section ‘a.’ The rule given in the 
introduction for finding the weight of circular plates 
implies that the value of 7 is 3.2, indicating an error 
of 2 per cent. On page 11 it is implied that the basis 
of the author’s calculations is that a cubic inch of 
steel weighs 0.280 Ib. If so, then 12 cubic inches 
should weigh 3.360 Ib. The author gives this 
weight as 3.400 lb. On page 83 the weight of a 
cubic inch of steel is entered, for a change, as being 
0.290 lb. Twelve cubic inches should therefore 
weigh 3.480 lb. The author again enters this 
weight as 3.400 lb. Yet he claims that the weights 
are set out to three places of decimals. Opening the 
book at random, we find, on page 93, that the figure 
in the third place after the decimal point is zero in 
240 cases out of the total of 253 entered. The 
accuracy claimed for the figures is quite spurious. 

One of the worst defects in the book relates to its 
arrangement. Each table in each of the main 
sections covers two pages. Instead of making each 
such pair of pages face one another, the compiler has 
printed them back to back, and on the second page 
has not reproduced the reference dimensions found 
in the first column of the first page. The result is 
that before taking a figure from the second page we 
must turn to the first, count the number of lines to 
the given reference dimension, then turn to the second 
page and count down an equal number of lines. 
This defect, so easily avoided, seriously detracts from 
whatever value the book may be found to possess. 

The tables giving the weights of angle irons will 
cause the possessor of the book considerable perplexity 
unless he discovers that the reference columns so 
absurdly headed ‘‘ combined flange areas” really 
relate to the combined flange widths, and that the 
reference columns headed simply “ fractions ” 
relate to the flange thickness. That the author has 
his own view as to the meaning of the word 
‘“‘area’’ is confirmed by a passage in his preface. 
wherein he again uses it to indicate ‘* width.” 
In the section devoted to ‘“‘ flats,’ columns will be 
found headed ‘‘ Bars in 10ft. 1 ton.’’ Some distance 
through the tables this changes to ‘‘ Bars in 1 ton 
10ft.””. It should be understood that what the 
compiler means is “ number of 10ft. bars in 1 ton.” 
We cannot assist the possible purchaser with any 
suggestions as to how to use the tables giving the 
weights of joists. The weights are tabulated against 
a column headed “‘sizes,’’ such, for example, as 10 x 5. 
But the trouble is that against each such “size” 
more than one row of weights are set out. In the 
case quoted there are four such rows. The third can. 
we think, be identified with the British Standard 
10in. x 5in. beam, but what the others are only the 
compiler probably knows. With these and other 
defects the volume is in our opinion dear at fifteen 
shillings. 


No Limit. 


The Story of the Canadian Pacific Railway. By 
Keith Morris. London : William Stevens, Limited, 
Henrietta-street, Covent -Garden, W.C. Price 
3s. 6d. 

Tuts little volume tells a story well worth reading, a 

story of a great enterprise.carried to an equally great 

success in the face of difficulties and dangers. The 
history of the Canadian Pacific may be said to begin 
in 1857, when Captain Palliser, appointed by the 

British Government, investigated the possibilities of 

constructing a  trans-continental railway. After 

four years’ study the conclusion was come to that 
the idea was impracticable, owing to the supposed 
insurmountable barrier imposed by the Gold Range 
of mountains in British Columbia. Five years later 

Walter Moberly discovered a pass through the range, 

a pass which he called the Eagle, and through which 

the railway now goes. Between the Gold Range and 





the Rockies lies the Selkirk Range. A pass through 
the Rockies—the Kicking Horse pass—had been 
found by the Palliser party, but a suitable one 
through the Selkirk Range yet remained to be dis- 
covered. Following a suggestion of Moberly’s, Major 
Rogers sixteen years later succeeded in finding such a 
pass. Two years afterwards Sandford Fleming, at 
the request of the Canadian Pacifie Company—to 
which company the Government had turned over 
the task of constructing a trans-continental railway— 
journeyed through all three passes in succession, and 
reported favourably upon them as routes for the 
proposed line. 

In a chapter headed *“ Pathfinders,’ Mr. Morris 
gives us some of the details of the exploratory work 
capitulated above. It is a tale of adventure and 
heroism, but, as here told, it is somewhat marred. 
first by the absence of a map, and, secondly, by a 
departure on the author’s part from chronological 
order, a departure which amounts almost to inversion 
of this order, and for which we can see no good reason. 

The second chapter is headed ‘“‘ Pathmakers.”’ and 
tells us of Sandford Fleming’s survey, and the con- 
struction of the line under William van Horne as 
chief engineer. The chapter makes no_ serious 
attempt to describe the technical engineering features 
of the work even in their barest outline. It does, how- 
ever, give us a good account of the financial side of 
the enterprise, of the efforts, trials, and victories 6f 
George Stephen—Lord Mount Stephen—his cousin, 
Donald Smith—Lord Strathcona—Sir Charles Tupper, 
and others. As described in the succeeding chapter, 
the last spike in the railway was driven by the future 
Lord Strathcona on November 7th, 1885, at Craigel- 
lachie, in the Eagle Pass, where the lines from the east 
met those from the Pacific. How the completion of 
the line saved British Columbia from the threat of 
annexation by the United States, and what this saving 
meant, and is still meaning to the Empire, is indicated 
in the succeeding pages. In the two final chapters, one 
entitled somewhat fancifully ‘“‘ Superstructure,” and 
the other ‘“‘ The Making of a Nation,” the author 
describes the creation of the Canadian Pacific Railway 
steamship lines on the Pacific and Atlantic, the com- 
pany’s road and hotel building activities, its policy 
and assistance in “ settling” the land through which 
it passes, and, in general, its vast influence on the 
development of Canada. In an appendix we are 
given an insight into the present financial position of 
the company. 

Our general impression of the book is that the 
magnitude of the subject has swamped the author in 
places, but that as a sketch it is entertaining. Too 
much use has been made of other people’s writings, 
but the honesty with which the author uses inverted 
commas atones somewhat for their frequency. The 
space we have devoted to reviewing Mr. Morris’s little 
book should be regarded rather as a measure of the 
importance of its subject than of the importance of 
the work. 





SHORT NOTICES. 


The Design of Aeroplanes. By A. W. Judge. London : 
Whittaker and Co. Price 9s. net.—This is certainly one 
of the most practical books on the design of aircraft which 
we have yet come across. It represents an attempt— 
and in our opinion a very successful one—to collect 
together all the information, formule, and data required in 
getting out the design of a modern aeroplane. The 
information given seems to be everywhere based on expe- 
rience, and likely to be thoroughly useful. In several 
instances the data given relate to out-of-the-way, but 
nevertheless important, considerations afiecting the 
design of aeroplanes, and it would be difficult in one or 
two cases for us to say where else than in Mr. Judge’s 
book the information given is likely to be obtained. 
What, for instance, is the proper allowance to make for 
the weight of the instruments—clock, speed recorder, 
compass, and so on—with which an aeroplane is commonly 
fitted ? How much does the doping add to the weight 
of the fabric to which it is applied ? What is the weight 
per square foot of three-ply wood in birch or ash ?_ These, 
and many other matters, will be found explained and 
answered in the book. As the volume is certain to have 
a wide reception we take the liberty of pointing out one 
or two obvious slips in the text. On page 1, for instance, 
the symbol ** D ” is printed in two places instead of ** R.” 
On page 33, in the second of Dr. Magnan’s “bird flight 
formule,” ‘‘ 197’ is printed for 0.197. On page 106, 
in the definition of Poisson’s ratio “‘e”’ is the unital leteral 
contraction, not the total as it might readily be inter- 
preted to be. 





The Manufacture of Carbide of Calcium. By Charles 
Bingham. London: Raggett and Co., 30, Red Lion- 
square, W.C. Price 5s. net.—This volume deals strictly 
with the manufacturing side of the calcium carbide in- 
dustry. The author has very little to say regarding the 
chemical phenomena involved in its manufacture, and 
nothing at all on the uses to which the product is put in 
commerce. He concentrates his attention on the calcium 
carbide factory, its situetion, arrangement and equipment, 
and upon the construction and working of tLe electric 
furnaces, crushing and screening plant, and other appli- 
ances necessary in the running of the factory. Chapters 
are included on the manufacture of the metal drums in 
which the carbide is shipped, on the construction of the 
kilns used for calcining the limestone forming one of t! e 
raw materials, and on testing the carbide for quality. 
The book is by:no means purely descriptive, howevei. 
A considerable portion of it is devoted to the discussion « f 
questions of cost and efficiency of operation. This pcr- 
tion should be most carefully studied by anyone inclined 
to enter the already overcrowded industry of calcium 
earbide manufacture. 
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A SIMPLE PHOTOMETER. 





A PORTABLE, simple, and reasonably accurate illumina- 
tion testing instrument has recently been invented by an 
American, Mr. Clayton H. Sharp. The instrument 
involves what is believed to be a new principle in photo- 
metry. In the ordinary photometer the comparison lamp 
produces in space a field of flux density which varies in- 
versely as the square of the distance from the lamp. A 
photometric device is moved longitudinally through this 
field until a point is found where the flux density of this 
field is equal to the flux density of the light to be measured, 
which impinges on the other side of the photometric device. 
In the new instrument the field of variable brightness pro- 
duced by the comparison lamp, instead of being formed 
in the air where it is invisible, is formed on a sheet of 
diffusing material, which is thereby given a continuously 
variable brightness. By a suitable arrangement the light 
which is to be measured forms on a diffusion sheet in 
juxta-position to this field, so that the point can be readily 
seen where the brightness of one field equals that of the 
other. The apparatus is shown in the sketch. It consists 
of a rectangular box B about lin. in cross-section and 8in. 
long, containing at one end a small tungsten filament 
lamp L behind an opal glass screen. The top of the box 
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PLAN AND ELEVATION 


over the rest of its length is made up of a sheet of clear 
glass to which is pasted an arrangement of papers P, which 
constitutes what may be described as a continuous photo- 
meter disc of the Leeson type, extending from one end of 
the glass to the other. The interior of the box is painted 
white, except at the far distant end, which is black. The 
photometric element P consists of a sheet of fairly heavy 
paper with a slit cut out of it having saw-tooth edges. 
Over the entire arrangement is then pasted a sheet of 
thinner translucent paper having a mat upper surface. 
When the lamp is lighted, the end of the slit nearest the 
opal glass is seen to be very bright, and this brightness 
fades away gradually toward the other end of the slit. 
When an exterior illumination falls on this photometric 
device, the outer portions are illuminated almost wholly 
by this exterior illumination, while the slit is illuminated 
chiefly by the light from the inside of the box. At the 
point where the brightness of the exterior portion corre- 
sponds to the brightness of the slit, the saw-teeth fade 
away, and are hard to distinguish. This point can be 
recognised without difficulty, provided the papers are 
properly selected for the purpose, and indicate the photo- 
metric value on the scale 8S. The error of reading may be 
given as roughly of the order of + 5 per cent. A calibra- 
tion is carried out by using a standard lamp, and marking 
at different known illuminations the points of photometric 
balance, whereby a scale may be drawn. The incandescent 
lamp must be well seasoned, and must be held at a con- 
stant voltage or constant current, by means of an instru- 
ment suitable for that purpose. Inasmuch as | per cent, 
change in current causes approximately 10 per cent. change 
in the candle-power of the lamp, a really good instrument 
is required. 

In the complete apparatus the photometric box is 
mounted on a larger box which contains a single dry cell 
serving as the source of current. The box also carries a 
small precision: voltmeter and a rheostat. The photo- 
metric box is so arranged that it can be removed from the 
rest of the apparatus, the cord with which it is connected 
heing stowed away in the larger box when the two are used 
2sa unit. Photometric readings are taken in a direction 
at right angles to the axis of the box. 








A TEST FOR DETONATORS. 





A sERIES of experiments has recently been carried out 
by Messrs. C. G. Storm and W. C. Cope, for the United 
States Bureau of Mines, to determine the relative strength 
of detonators or miners’ blasting caps, consisting of copper 
capsules containing a small quantity of some detonating 
compound that is ignited by means of a fuse. Fulminate 
of mercury is the best known of the explosives used for the 
initial detonating agent, and either alone or mixed with 
other substances it forms the charge of most commercial 
detonators used in mining. Although there are different 
theories to explain the action of detonators or primary 
explosives, it seems evident that the explosion of mercury 
fulminate results in an intense local action in the form of 
an enormous sudden pressure or blow, owing to the rapid 
transformation of a solid of high density into a relatively 
large volume of gas at a high temperature. It is also 
evident that the intense local action is responsible for the 
initiation of the explosion wave in the charge of dynamite 
or other explosive, with its production of chemical, thermal 
and mechanical effects. 

Tests of detonators have hitherto been carried out 
on both the direct and indirect systems. In the lead 
block test the detonators were fired in holes drilled in lead 
blocks, and the resulting expansion of each hole measured. 
In another test the detonating fuse is exploded by influ- 
ence. In this the limiting distance at which no explosion 
of a piece of trinitrotoluene detonating fuse resulted from 
the influence of the explosion detonator. A third test 
consisted in placing the detonator on end in the centre of 
one half incb lead plates, and measuring the depression 
caused by the explosion. None of these tests was con- 





sidered sufliciently reliable, and the investigators decided 
to carry out experiments with the detonators embedded 
in a material upon which the “‘ smashing ” effect is free to 
exert itself. 

In 1910 Mr. W. O. Snelling, the explosives chemist of 
the Bureau of Mines, devised a direct method for testing 
the strength of detonators which depended on the extent 
to which a hard brittle material of uniform granulation 
was pulverised by the explosion of the detonator charge. 
To this end the detonator was placed in a suitable bomb, 
which was partly filled with a given weighed quantity of 
ordinary clean dry sand of uniform granulation (20-40 
mesh), care being taken that the detonator was approxi- 
mately in the centre of the sand. The detonator was then 
fired and the degree of the resulting pulverisation of the 
sand was determined by removing the sand from the 
bomb, and sifting it through standard sieves. The results 
obtained indicated that the method offered a convenient 
and accurate means of determining the relative strength 
of detonators in spite of the fact that as it measured only 
the physical effects produced by the detonator, it appeared 
to be subject to most of the objections that have been 
advanced against the direct methods above mentioned. 

The authors*began their systematic investigation of the 
sand test in 1913, and appear to have devised a reliable 
method of determining the relative efficiency of the differ- 
ent grades of commercial detonators. The apparatus 
consists of a small steel bomb 8}in. long and 3}in. diameter, 
with a cylindrical chamber 6in. deep by 1Iin. diameter. 
Two covers are provided of the same diameter as the bomb, 
each being jin. thick at the edge and fain. thick at the 
centre. The thicker part of the centre provides a slight 
projection which just fits in the cavity of the bomb. One 
of the covers has a central hole }{in.. diameter, which 
permits the passage through it of a piece of ordinary black 
powder fuse. This cover is used when ordinary detonators 
are being tested. The other cover is used for testing 
electric detonators, and has near its centre two small holes 
of such diameter as to allow the legs of an electric deto- 
nator to fit snugly. A suitable clamping device retains 
the cover in position, and prevents loss of sand when the 
detonator is fired. The sand employed is quartz free from 
particles coarser than 30-mesh, and entirely passes through 
a 20-mesh sieve. 

The method of procedure is the same for testing either 
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electric or ordinary detonators. They are fired in approxi- 
mately the centre of a mass of 100 grammes of the standard 
sand placed within the cavity of the bomb, and the extent 
to which the sand is pulverised by the detonation is 
measured by screening tests. In testing electric deto- 
nators the legs are passed through the two small holes in 
one of the covers of the bomb, and in testing blasting caps 
a short length of fuse crimped to the cap is passed through 
the larger hole in the other cover. Forty grammes of sand 
are weighed on asmall balance, and this sand is poured into 
the cavity of the bomb, the latter is struck sharply with 
a light hammer in order that the sand may be uniformly 
packed. The detonator is then carefully inserted so that 
it rests on top of the sand, as nearly as possible in the 
centre of the cavity, where it is held upright by its fuse or 
wires. A further sixty grammes are then poured round 
the detonator in the bomb, and the latter again tapped 
with the hammer. The proper cover for the bomb is next 
put on, the wires or fuse passed through the holes in the 
cover without disturbing the position of the detonator. 
The bomb cover is then secured by a clamping device, and 
the detonator is exploded. The sound produced by the 
explosion is faint, resembling a sharp click such as is 
caused by striking together two pieces of metal. After 
the explosion the cover is removed and the sand emptied 
on to a sheet of glazed paper. The sand adhering to the 
sides of the vessel, the fuse, and the copper shell of the 
detonator are similaily deposited on the paper, and the 
entire charge of sand is carefully sifted through a nest of 
five brass wire sieves of 30, 40, 60, 80, and 100 mesh to the 
linear inch. After the screening is complete the separate 
fractions of the sand remaining in each sieve and in the 
bottom tray are emptied upon small sheets of glazed paper, 
and transferred to a weighing scoop and weighed. The 
sum of all the fractions should equal 100 grammes, plus the 
weights of the fragments of copper shell left in the sand. 
The authors give the results of a large number of tests 
carried out with this simple apparatus, which they claim 
justify the conclusion that the sand test provides an exact 
means of grading commercial detonators. As regards 
each of the fulminate compositions tested, the value 





established by the sand test has been shown to be a definite 
function of the weight of charge. It has also been demon- 
strated that the weight of charge of a given composition 
in a detonator may be closely estimated from the quantit, 
of sand pulverised in the sand test of the detonator. 

The relative efficiencies of the various fulminate com. 
positions tested, as indicated by the quantity of sand 
crushed by each when subjected to the sand test, have heen 
shown to be comparable with their relative efficiencies in 
causing complete detonation of nitro-substitution com. 
pounds of varying degrees of sensitiveness to detonation. 
If the efficiency of a detonator in crushing sand and in 
causing the detonation of nitro-substitution compounds 
may be taken as a measure of its efficiency in practical! 
work in detonating blasting explosives, such as the nitro- 
glycerine dynamites, the sand test fulfils every require- 
ment of a practical test of the ‘ strength ” of commercial 
detonators. So far as the authors are aware no practical 
test based on relative ability to bring abou® complet« 
detonation and develop the maximum energy of nitro- 
glycerine explosives, and yet subject to such influences as 
normal variations in density and uniformity of composi- 
tion of the explosives, thus permitting accurate comparison 
of detonators, has yet been devised. It is believed, how- 
ever, that the results of such a test would confirm those 
of the sand test. 








PISTON THROTTLE VALVE. 





Tue throttle valve illustrated herewith has been 
specially designed by Lancaster and Tonge, Limited, 
Pendleton, Manchester, for controlling the admission of 
steam to winding, hauling, and reversing rolling mill 
engines, with the minimum of exertion on the part of the 
attendant. As will be seen from the sectional illustration, 
the valve is of the piston type with a single seating, 
steam tightness being effected by means of four ordinar) 
piston rings of rectangular section, while it is balanced 
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sufficiently for all practical purposes. In order to give the 
finest possible regulation of the steam and very gradual 
admission, at first the seating is formed with an annular 
collar, the inner surface of which is made slightly tapered, 
so that the passage for the steam is somewhat constricted 
until the valve is lifted clear. When used in connection 
with colliery winding engines the valve lever is fitted with 
a weight or spring to cause the valve to close sharply, in 
case the overwinding gear comes into action. 








A NEW WET CELL. 





To meet the demand for a wet cell, smaller and more 
compact than the Leclanché, the Edison and Swan United 
Electric Light Company, Limited, Ponder’s End, Middle- 
sex, is introducing a cell called the “‘ H,O,” in which the 
addition of water only is needed for charging. The cell, 
of which the drawing represents a section, measure 6in. 
by 2gin. by 23in., weigh 1}1b., has an E.M.F. of 1.5 volt, 
and a discharge capacity of 45 ampére hours through a 
resistance of 20 ohms. In order that the condition of the 
zine electrode and the interior parts of the cell may be 
examined, the container consists of a clear glass jar A 
into which bitumen is poured while hot. This bitumen 
serves to fix the porcelain, base B in position, and forms 
the support for the sack C, keeping it central, and also 
a support and spacer for the zinc cylinder D, keeping it 
always the correct distance from the sack. It is this space 
between the zinc and the sack which makes the internal 
resistance so much less than in the Leclanché cells. The 
top of the sack has a rubber ring E further to separate it 
from the zinc cylinder. Above the sack a porcelain ring F 
is slipped over the carbon rod G, and this serves as a 
support for a waxed cardboard washer which supports 
the sealing compound. Two holes are provided in the 
latter and the cardboard washer, in one of which is a fibre 
tube through which the water is introduced. The other 
hole contains a small glass tube to permit the escape of 
gases. A lead connection strip J is soldered to the zinc 
cylinder, and this is brought up at the side of the card- 
board washer and through the sealing compound. This 
lead strip is provided with a punched hole to allow of 
connection to an adjacent battery, or it can be used with 
a wing nut and screw connection if desired. A brass cap 
K is forced on to the carbon rod, and the nut for wire con- 
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nections screws on to a pin riveted and soldered to the cap. 
Ammonia chloride crystals L are placed in the cell at the 
time of manufacture ; so that all that is necessary to make 
the cell ready for use is to remove the cork, fill the cell 
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THE H:0 CELL 


with water, and replace the cork. The makers claim that 
the cell can be stored for any length of time, and in any 
climate, without deterioration. It has a low internal 
resistance, and polarises more slowly than Leclanché type 
celis. 








MECHANICAL COAL STAGE AT HULL. 





THE North-Eastern Railway Company has recently 
installed an electrically-driven mechanical appliance for 
coaling locomotives at its locomotive sheds, at Dairycoates, 
Hull. 

This appliance has been provided and erected by 
Spencer and Co., Limited, of Melksham, to the designs 
of the Railway Company’s chief mechanical engineer, 
Mr. Vincent L. Raven. In this appliance the coal is 
emptied from wagons into an underground hopper, from 
which it is mechanically elevated to overhead storage 
bunkers which are provided with shoots for delivering it 
to the various locomotives as required. The whole of the 
machinery is electrically-driven, current being supplied 
from either of two dynamos fitted in the engine shed 
machine shop and driven by the shop engine. 

As will be seen from the plan showing the locomotive 
yard, which is given in the left top corner of our Supple- 
ment, the reception sidings for the loaded coal wagons are 
arranged on the left of the appliance and those for the 
empties on the right, the connecting road between them 
passing over a wagon turntable, an underground hopper, 
and a tipper table. These sidings, together with the 
connecting road, are on a falling gradient from left to 
right of 1 in 95, to allow of the loaded wagons being lowered 
by gravity to the hopper for discharging and then run into 
the empty sidings. The underground hopper has a 
capacity of 20 tons. The coal from this hopper falls on to 
a jigging screen which passes the small coal direct to the 
elevator, and the large coal into a crusher which reduces 
the lumps to such a size as will easily pass through the 
locomotive firehole door, and then delivers it on to the 
elevator. The flow of coal from the hopper to the jigging 
screen is regulated by means of a door operated from the 
ground level. The crusher and jigging screen are driven 
through suitable gearing by means of a 25 brake horse- 
power motor fitted on a platform in the hopper pit. 

The elevator which carries the coal up to the overhead 
bunkers consists of a number of light steel buckets or 
trays fitted so that the leading edge of each is overlapped 
by the following edge of the preceding bucket so as to 
form @ continuous belt and to obviate any loss of coal 
through leakage between the buckets. The buckets are 
carried on links at each side, which work on steel axles 
provided with cast iron rollers running on the flanges of 
the girders forming the elevator track. The elevator 
delivers the coal into either leg of a two-way shoot fitted 
over a storage bunker. This bunker is divided into two 
parts of 100 and 200 tons capacity, respectively, to suit 
the two different classes of coal in general use at this 
shed. Special means are provided to prevent undue 
breakage of coal when delivering it into the bunkers. 
Four delivery shoots, two on each side of the bunker, are 
provided for coaling locomotives, thus allowing fou 
locomotives to be coaled at one time if cesired. Each 
shoot is furnished with means for readily measuring the 
quantity of coal delivered, the capacity of each measure 
being 10 ewt. 

An electrically-driven wagon tipper has been provided 
for dealing with end door wagons. As will be seen from 
the engravings on page 326,the tipper table is hinged at 
one end and the other end is raised by means of steel wire 
ropes coupled up to the hoisting drums of an electric 
winch fitted in the house overhead. Hooks are fitted on 
the table for gripping one of the axles of the wagon ; they 
are operated by a hand lever fitted on the side of the 
table. The tipper is controlled from the ground level by 
means of ‘* Up,” ‘“ Down,” “‘ Stop” push buttons fitted 
in a box on one of the uprights supporting the machinery. 
Limit switches are fitted at both “‘Up” and ‘ Down” 
limits, so that in the event of the operator neglecting to 
press the stop button, the current will be cut off and the 
table brought to rest at these predetermined points. 
Owing to the end door type of wagon only being fitted 
with doors at one end it was necessary to provide the 
turntable shown on the plan and in two of the diagrams, 
So as to enable these wagons to be turned as required 
for tipping. The capstan, which is also seen in these two 
views, was provided for the purpose of turning the wagons 


on the turntable and also to assist in bringing them to 
the required position over the hopper or on the tipper 
table. This capstan is driven by a 15 brake horse-power 
motor and is operated by means of the usual type of pedal. 
Current is supplied through overhead conductors to a 
switchboard fitted in a house on the left of the elevator. 
The main switches overload and no-volt cut-outs for the 
various motors are mounted on this board, and the 
controllers for the elevator and coal crusher motors fitted 
in the house, thus bringing the control of all operations 
in connection with the plant readily under the hands of 
the man in charge. 

Two 15 cwt. electrically-driven coaling cranes have 
been provided for coaling the locomotives at such times 
as the elevator is out of use. They are fitted at one end 
of the overhead bunkers and are attached to the uprights 
supporting the same. They are arranged to lift the coal 
in tubs from the ground level on to the locomotives, for 
which purpose they can be slewed through an angle of 
about 150 deg. The lifting and slewing motors and 
gearing, together with the controllers, which are of the 
Universal drum type, are fitted in a house under the end 
of the bunker. Four engine water columns are fitted on 
each side of the bunker, two at each delivery shoot, so that 
it is possible for locomotives to take water at the same 
time as they are being coaled. 

Under normal conditions the average number of loco- 
motives coaled at this shed is about 135 per day, these 
requiring approximately 275 tons of coal, and as the 
elevator is designed for a capacity of 50 tons per hour 
iv is only necessary to run the plant during the day time. 
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(Continued from page 321.) 
RAILWAYS, TRADE AND STATE OWNERSHIP. 


Sir,—Such discussion now proceeding in the lay Press rarely 
includes correspondence from those who have had, or have, 
to live by the practice of building and running railways, hence 
a few facts gleaned from an experience of many years’ railway 
superintendence may not be without interest at the present day, 
when so much attention is being devoted thereto. 

Efficiency of railway system will be one of the greatest factors 
in developing the coming prosperity of this country, and it 
would appear to an engineer that we should depend rather upon 
our own efforts towards full expansion of our undoubted genius, 
than upon academical discussion of such shibboleths as “‘ Free 
Trade,” “* Fair Trade,” and proposals for artificial stimulation 
as opposed to natural development. 

An example of artificial stimulus as applied to internal 
railway economy would be the bolstering up of the domestic 
life of an engine station, by the forcing of frequent changes of 
engines thereat, which careful prior arrangement would render 
unnecessary, thus not only employing superfluous staff, plant, 
and material, but causing future calculations for extended mile- 
age to be based upon incorrect data. Such a state of things, 
exceedingly rare in the locomotive, carriage, and wagon, or 
chief mechanical engineer’s department, did once occur within 
the memory of the present writer, where an engineer, succeeding 
to charge of the working of a station so arranged, immediately 
cancelled the same, domestic upheaval being thereby caused, 
and the originator of the abuse exposed, unfaithful to the 
company—hence untrue to the best interests of its employees. 

To describe our rolling stock as “‘ toy engines and toy trains,” 
as is often done, is unfair. A big country evolves bigger tools 
than are needed in a small country ; different climates different 
methods, greater area, wider scope ; it would be unfortunate 
for the shareholders of British railways if their engineers were 
to insist upon or allow the universal employment of unwieldy 
engines hauling extremely heavy vehicles. Our passenger stock, 
for instance, is quite heavy enough for the present gauge restric- 
tions. 

Railway engineers who have visited America at their own 
expense—not clerical managers sent there on company’s pay, 
who, on ill-digested information, report apparent ll 
for the too-evident purpose of belittling the efforts of British 
engineers——have repeatedly stated that we have little to learn 
from that country concerning the locomotive, carriage, and 
wagon department, the pivot of efficiency. It would be 
interesting to knowfor howmuch unnecessary ordering of foreign- 
built locomotives and plant for British-controlled railways, or 
other concerns, the aforesaid type of visit to America or the 
Continent has been responsible. 

Rarely do such “reports” accentuate the real advantage 
enjoyed by Transatlantic lines, viz., greater carrying capacity, 
due to the more generous loading gauge of a new and roomier 
country. One such unobservant traveller, unwilling to admit 
the responsibility of engineers for successful development and 
safe daily working of railway transportation, laid stress chiefly 
on his desire to state publicly that there was nothing in railway 
engineering that could not be equally as well undertaken by 
the employees of the passenger and goods “ traffic ’’ depart- 
ments. It is but fair to mention that the gentleman in question 
had never been practically conversant with the development of 
British railways, nor did his duties involve knowledge of railway 
engineering. 

Even out of the little metre-gauge railways of bureaucratic 
India are obtained results more closely approaching those of 
our own 4ft. 84in. gauge than the latter approximate to dimen- 
sions hauled over the similar gauge of America. This, however, 
can hardly be due to foresight on the part of those responsible 
for the adoption of a 5ft. 6in. gauge, trammelled almost to the 
equivalent of the 4ft. 84in. of England, as the principal gauge 
in a country affording similar scope in this direction as America, 
from the earlier development of whose railways observant 
travellers might indeed have gained advantage on this point. 

India’s unfortunate single-line 5ft. 6in. gauge is proportionally 
less productive than the 4ft. 84in. gauge of England. She lies 
fettered with unwieldy equipment between Europe and China, 
both fitted with the Step! on. standard, gauge—successfully 
fought for, introduced, and maintained in the last-named 
eountry solely by the efforts of Mr. Claude Kinder, C.B., the 
late managing engineer, and Mr. G. D. Churchward, China’s 
first locomotive superintendent, whose brother controls the 
working of the Great Western Railway of England. If the 
necessity for departing from the 4ft. 8}in. standard had been 
real, the 3ft. 3jin., or metre gauge, with double roads, for the 
whole of India would have been an admirable arrangement for 
that country and climate, upon which adequate speed and 
perfect safety could have been guaranteed at moderate expense. 

An example of what can be obtained from metre-gauge working 
has been afforded by the late Mr. Beattie, chief mechanical 
engineer of the South African Railways, the pioneer locomotive 
on vena te of which undertook and insisted upon their 
full responsibilities, as was universally the case in Great Britain 
before clerical, legal, scholastic, and nepotic interference and 
attempt at control became the fashion. It is probable that 











Japan could find more to learn from us than from America as 





regards internal mechanism only, as Mr. Kinder found profit 
fcr his Chinese directors in studying the United States only as 
regards loading gauges and overall dimensions. 

Touching goods rates, it has to be remembered that distances 
are longer in America than in Great Britain. Comparison of 
charges, say, for transport of grain in bulk to those for heavy 

ieces of machinery, | art awkward to handle over our 
limited gauge, as from Birmingham to Lincoln, is not logical. 

Concerning the demurrage question, one would hardly describe 
traders as lazy and incompetent, who take full advantage of 
the generosity of railway companies in allowing wagons to be 
used as warehouses. 

During his early railway days the writer was employed in 
connection with one of the largest coal and goods sidings in 
England, at times a very Dead Sea of vehicles standing under 
load, partly by permission and partly by encroachment. The 
privilege became so greatly abused that a toll of about 6d. per 
wagon per day was decided upon by the company, with the 
result that the sidings were rapidly cleared. 

A railway is not simply a money-getting concern. Its sole 
right to existence is by the guaranteed delivery to time-table 
of passengers and goods in the same condition as accepted for 
transport, safety of human life being the dominant factor. 
This is compatible with but moderate dividends, and absence 
of abnormally speeded traffic run for advertisement purposes 
and clerical managerial kudos. The insane “ racing ’’ of twenty 
years ago was neither pleasant to, nor desired by the engineers, 
by whom it was not countenanced. 

Where the responsibility is, there should exist the control, 
bearing allegiance direct to the boards of directors alone, and 
one factor for efficiency will be the return to the old straight- 
forward method of direct -collaboration between financiers, 
engineers, merchants, and consumers. The last-named should 
be represented by, instead of squeezed by, the “traffic” and 
“goods” departments, whose duties should be confined to 
obtaining traffic, gauging the wants and complaints of travellers 
and merchants, instead of interfering with the management of 
railway © ing, the hapism and tradition of which can 
only be understood by those who are fitted therefor by inclina- 
tion, temperament, and training; the engineering of railway 
locomotion and its sister service, the mercantile marine, being 
branches of civil work almost universally undertaken for love— 
as need be, for they require whole-souled devotion. Other 
factors which should then naturally follow would be the reduction 
of over-strenuouz labour by adequate expenditure on engineering 
upkeep, suitable relief as to working hours, and thoughtful 
consideration and firm decision as to housing accommodation 
for all who daily bear the strain of responsibility for safety of 
human life and property. Sudden demand for high wages— 
hastily conceded—does but gloss matters over, and is neither 
busi nor stat hip 

To digress for a moment. As regards housing problems, is 
there in this twentieth century any rule extant for observation 
as to air, ground, and garden space tial to the health and 
cheerful working capacity of home dwellers being considered, 
and might not attention be given in this bleak country to the 
advisability of buildings generally being, like the temples of 
North China, designed to face the south ? 

“Traffic” and “ goods” departments are not, and never 
were, the prime factors in the inception and development of 
railways, and ful ipulation of p gers and goods 
at, and between, terminals is a problem for engineers only. 
A case in point is the absurd desire of clerically trained “ general 
managers ” in meddling with what they do not understand, 
to separate the running from the design of locomotive plant, 
a matter which would not have been tolerated by the directors 
who built up our railway system, who early saw the necessity for 
such work being under the absolute control of one man, knowing 
that locomotive capacity, breaking strain, and wearing qualities 
of men and material were, and always will be, the truly dominant 
factors in the scientific evolution of railway haulage problems, 
now bemused by parasitical armies of accountants, auditors, 
storekeepers, and a plethora of subsidiary ‘‘ departments,” 
permitted and encouraged to stultify the real executive. Loco- 
motives can be designed from a steam shed only, and not from 
a secretary’s office. 

As examples of the engineer being best fitted for managing 
direction, the following incidents are related :—A certain 
merchant, being about to build a large ginning factory about 
half a mile from a feeder branch of an arterial line, and working 
against time to catch the season’s cotton crops, had ordered and 
was putting down the best machinery from the best firms in 
Lancashire. As this began to arrive, he was hard put to it for 
method to get the Leavy parts over the intervening jungle to 
its destination. Fearing breakage and delay, he asked the 
railway to put in a short siding, afterwards to be used for 
wharfing purposes when the factory was running, and for 
receiving and forwarding the raw and finished material to and 
from the mainline. This wasrefused. He pleaded, no response. 
Growing anxious, he proceeded to drag the heavy castings, bed- 
plates, cylinders, &c., over and through the sand by means of 
coolies and rough wooden rollers. Result: Broken castings, 
mill delayed, and that year’s crop lost. The siding could have 
been laid in three days’ special, and one week’s ordinary, 
working, nor was there question of interference with a crowded 
main line. The traffic officials with whom the unfortunate 
trader was, as usual, forced to deal—backed up, I regret to say, 
by the per t way engi , who had the excuse, if excuse 
it can called, of being short of rails—were unanimous in 
turning a deaf ear to, as they expressed it, “‘ This fellow bothering 
us for @ siding.” 

Here a trader, who, as he said, could easily have obtained his 
plant from German firms, but preferred the best obtainable, 
was disappointed, caused heavy loss by, and embittered against 
a carrying company. A mechanical engineer as manager would 
have appreciated at once the merchant’s difficulties, and, under- 
standing the advisability of prompt action as requisitioned, 
would have ensured mutual profit. There was no road to port 
other than this same line of railway. To an engineer a still 
worse “reason” for such lack of appreciation. How easy to 
force artificial ‘‘ what the traftic will bear ” rates, and how often 
such action appeals to the clerical mind in a position of control. 
The glib ‘“‘ What the traffic will bear” shibboleth is one of the 
most rotten and thieving dicta obtaining in the clerically-run, 
over-audited, purchasing-agent, accountant and storekeeper- 
ridden railways of the present day. . This is not the way to 
approach a simple, straightforward engineering question. 

The same railway, though passing rich, did at one station for 
ten years daily split its main line engines and tenders, turning 
each portion separately, rather than listen to the locomotive 
superintendent’s requisition for a new turntable. This daily 
cost of labour, uncertainty as to the table breaking down, and 
otherwise expensive inconvenience, may possibly still be in 
force. The “reason”? given—-by the audit department, of all 
people !|—was that the expense could not be entertained ; yet 
armies of accountants and other unprofitable employees were 
suffered and encouraged to absorb good money from the com- 
pany’s exchequer, while the practical necessities of the company 
remained unconsidered. 

The following was no unusual case on a certain line, unfor- 
tunately Government controlled :—Certain funds having been 
voted for engineering purposes, the engineer responsible for the 
disbursement saved a substantial sum by good management 
and taking advantage of fortuitous circumstances occurring 
after the estimates were sanctioned. On congratulating the 
company and himself on being thereby able to obviate several 
indents during the next half-year, he was upbraided by the 
audit clerks for not having spent the money, and told that “ It 
must be got rid of somehow, as it had been voted.” 

A “general manager ”’ of another line, who insisted upon 
personal control of its locomotive, carriage, and wagon depart- 
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ment, destroyed, among other things, the efficiency of the engine 
brake power by oiling the tires, and spoilt the boilers by ordering 
holes to be bored indiscriminately therein, many being drilled 
direct into the curve of the fire-box corners, according to his 
definite instructions. In order to “check” the requisitions 
of the company’s locomotive superintendent, he occupied his 
company’s time in perusing engineering text-books and dismiss- 
ing qualified foremen, who naturally somewhat bluntly disagreed 
with his methods, finally remarking to the locomotive superin- 
tendent, resigning in disgust, ‘“‘Do you know, I have learnt 
quite a lot about locomotives!’ At the same time he was 
advising his board to incur heavy outlay in new workshops 
that were not required, and the expense of which the traffic could 
ill afford to bear. 

Taking the question of fuel, a certain manager and his chief 
clerk suddenly insisted upon filling the yearly coal contracts 
by a certain class of inferior coal. The locomotive superin- 
tendent protested, but was promptly informed that ‘* He would 
have to burn what was bought for him, and what he was told 
to burn.”’ Being unable to do more than record his adverse 
opinion, 25,000 tons were ordered by the head office, the pre- 
liminary consignments of which were passed at the behest of the 
general manager's clerk, instructed by the general manager. 
The inevitable ep ; the service became disorganised, result- 
ing in the final refusal of the locomotive department to accept 
any more consignments, thus throwing about 15 to 20 thousand 
tons of the coal on to the merchant's hands. Result: Damage 
to the company’s name for punctuality ; discipline amongst the 
running staff undermined ; internal friction and chaos, and 
last, but not least, the merchants made sore at having been 
fooled by the transaction, they having been led to believe that 
the locomotive superintendent would have been able to burn 
the coal. 

And if coal, what about oil! How long will it be before the 
railway companies are absolutely in the hands of the great oil 
combines all over the world, and—especially if Government 
controlled—trun still further risk of being considered equally as 
dumping ground for monopolies and untrained officials, as for 
carrying capacity ? 

Railways, like other engineering concerns, can no more be 
run by clerks, scholastic amateurs, storekeepers, and purchasing 
agents, than hospitals by stewards and grocers, shipping pro- 
pulsion by pursers, or military affairs by quartermasters and 
pay clerks, Good engineers are not pleased to serve without 
immediate and unassailable authority in the purchase of stores, 
choice and design of staff and plant in the best interests of the 
concern they work for. In the old days directorates would not 
have tolerated the crippling of their principal servants that 
exists at the present day. Fast creeping in is the weak-kneed, 
iniquitous and cowardly desire for complaisant and “easy ’ 
men, who cannot brusquely resent the suggestions that they 
prostitute their professional efficiency to the aggrandisement 
of the so-called “ smart man ” or bluffer. 

An efficient locomotive, carriage, and wagon department is 
not built up in a day, nor even a decade. Like a regiment, it has 
long valuable and honourable records and traditions, which 
will be found exemplified in the drawing-oflice, works, and steam 
sheds of a well and loyally served railway company. 

Sound administration in railway life is to a great extent 
disappearing, because such men as Adams, Aspinall, Beattie, 
Brunel, Churchward, Dean, Drummond, Gooch, Holden, Joy, 
Johnson, Mackintosh, Ramsbottom, Rendel, Sinclair, Stroudley, 
Stirling, Trevithick, Webb, Worsdell, and Zerah Colburn, 
among many others, the Kitcheners and pioneers of efficient 
railway service, have so well worked during the past fifty years 
as to have rendered possible attempts to exercise control by those 
who, seeking place, popularity, and power, have encouraged 
engineering employees to ask for final appeal over the heads 
of their immediate chiefs, a thing such employees would have 
scorned fifty years ago, knowing that absurd demands on their 
part would have been rightly and smartly vetoed by those whose 
judgment and true sympathy they could thoroughly respect and 
reciprocate. The tendency nowadays is for such amateurs to 
aspire to position by pandering to the worse voting nature of 
such employees, and with the cant cry of “ sympathetic ” con- 
sideration to form “conciliation boards,” degrading arrange- 
ments which would never have been required nor tolerated 
by the locomotive giants before mentioned, nor are they 
looked upon with favour by their successors with back- 
bone of the present day, and one would think that those for 
whom they have m recommended—at least the workmen 
amongst them, do but accept their verdicts in sorrowful amaze- 
ment, the remainder with tongue in.cheek. 

In the conduct of the Lancashire and Yorkshire Railway is 
seen the advantage of control by a locomotive superintendent, 
the working head of one of the first lines to introduce new and 
successful departures in policy as well as detail. In railways 
detail must often control policy. 

To return to practical work. Almost alone among corre- 
spondents in this matter, a locomotive superintendent, Mr. 
John Reikie, points the way to immediate definite reform. It 
ix, as he says, possible to build engines that will haul any traffic 
the present gauge will economically accommodate, and that it 
ix at terminals that reorganisation must begin. here are 
followers of George Stephenson in the ranks of locomotive 
engineers ready and willing to tackle this question. . 

Let the men who know, and upon whom the final respon- 
sibility for suecessful transit rests, have again full scope before 
hysterical search for relief is made in nationalisation, a remedy 
that may indeed be worse than the disease. There is quite 
enough irresponsible authority within the systems themselves 
without railway as well as other businesses being forced to 
incur the fashionable and fatal risk of super-direction by super- 
amateurs, and political panjandrums, or worse still, demi-semi 
engineering opportunists eager for loaves and fishes, who, not 
realising that they are servants, and not experimentalising 
masters of the public, expect responsible men at cheapest rates 
to be glad to waste time, experience, and hence money, by 
tedious explanation in trying to show them how not to do the 

job. Crecit G. Howstn, 

September 30th. A.M. Inst. C.E., M.I. Loco. E. 


THE STEEL SCRAP TRADE. 

Srr,—Recent litigation with respect to railway charges for 
the carriage of certain descriptions of old steel material, and 
the upsatisfactory scheme of the Ministry of Munitions for 
regulating the prices of steel scrap, suggest that the time is 
opportune for the forming of an association to safeguard and 
promote the interests of the scrap trade as a whole. So far 
as I can ascertain, this business alone among the important 
trades of the country does not enjoy the advantage of organisa- 
tion. Experience has shown conclusively over and over again 
that individual traders have little chance of obtaining redress 
of grievances when acting alone, while, on the other hand, 
railway companies, municipal bodies, and _ parliamentary 
committees appear to pay far more attention to representations 
coming from a united and powerful body of business men. 
Such an organisation as I have in mind could be carried on at 
triflaig cost to the individual members. No one can say what 
difficulties and problems may arise in the future, affecting the 
interests of the trade, and I urge that we should prepare to 
deal with them by providing ourselves with a defensive 
weapon, such as all other trades have found effectual. The 
handling of iron and steel and metal scrap now plays a part in 
industry which all concerned acknowledge to be of great import- 
ance. A vast amount of capital is involved in the trade, and 
its members include some of the most responsible and capable 
business men in the country. 


to take steps to sound the trade generally on the subject of the 
immediate formation of a national association ? feel con- 
vinced that if such a movement is launched by people of standing 
there will be a ready and enthusiastic response. Most of 
those to whom I have spoken agree that the matter has been 
delayed far too long, and cannot understand why iron, steel, 
and scrap merchants should in this matter be behind other and 
less influential trades, 
JOSEPH OXLEY 
(THos, Oxtey, Limrrep). 
Shiloh Works, Sheffield, October 10th. 


THE METRIC SYSTEM. 


Sir,—The case for the metric system was made out long ago, 
and it js not now a question of which is the best, but a question 
of how much we are prepared to sacrifice as a country in resisting 
its adoption. It is simply a waste of time arguing against it. 
Our Allies use the metric system, and will not accept ours, and 
why should they ?_ I take it that we shall hope to supply them 
with finished machinery to a far greater extent than we receive 
from them. ILeing, therefore, the buyers, they have a right to 
decide the matter, and they are not prepared to accept machinery 
when the loss of a nut would be such a difficult matter to replace, 
to mention one aspect of the case. 

We shall be forced into the metric system if we are to take our 
share of the engineering business of the world. If our system 
is as good as many of your correspondents suggest, that is no 
reason why we should object to adopt a better. 

October 10th. Ovp FossiL. 


WAR-TIME GENEROSITY. 


Srr,—Many thanks for inserting my letter on page 302 of 
your issue of the 6th inst., but, unfortunately, in each case 
where it should be 4.9 pence, it has appeared in print as 4s. 9d., 
and completely “upset the apple cart.’’ Will you kindly 
have this corrected in your next issue ? 


October 6th. SuyYLock. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY, 
Sociery.—- At the 
Opening concert of the 


seasoh, 


THe Evecrro-HAarmMonic 
Restaurant (King’s Hall). 
At 8 p.m. 


SATURDAY, OCTOBER l4rx. 


THe MANCHESTER ASSOCIATION OF ENGINEERS. -Grand 
Hotel, Manchester. Presidential Address by Mr. F. W. Reed. 
At 7 p.m. 


Tae JuNtIoR InstrtuTION OF ENGINEERS.-—Visit to the Elec- 
tricity Station of the Tottenham District Light, Heat, and 
Power Company at Wood Green. Meet at the works at 3 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—In the Assembly 
Room of the Cycling Club, Cavendish-street, Keighley. ** Sales 
Methods ” (illustrated by numerous slides), by Mr. J. Judson, 
At 6.45 p.m. 

TUESDAY, OCTOBER liru. 

East Inp1a AssocraTion.—At the Caxton Hall, Westminster. 
A Lecture will be delivered by Mr. C. H. B. Burlton on “ The 
Magnesite Mines of India.”” At 4.15 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. “* The 
Norfolk Oil Shales,” by Mr. William Forbes-Leslie. At 8 p-m. 


WEDNESDAY, OCTOBER 18ra. 
Tue Junior InstiTuTION OF ENGINEERS.—At 39, Victoria- 
street, Westminster, S.W. A paper, entitled “ Industrial Light- 
ing by Electricity,” will be read by Mr. Frederic H. Taylor. 
At 7.30 p.m. 


Tse Nortincsam Society or ENGINEERS.—At the 
““ Welbeck ” Hotel, Milton-street, Nottingham. Reading and 
discussion of short papers on engineering subjects. Members 


may submit such papers, which should not take more than tep 
minutes to read. At 7.30 p.m. 


FRIDAY, OCTOBER 20ru. 
Tue InstTITUTION OF MECHANICAL ENGINEERS.-—General 
meeting at the Institution of Civil Engineers, Great George- 
street, Westminster, 8S.W. Paper, ‘‘ Trials on a Diesel Engine, 
and Application of Energy Diagram to Obtain Heat Balance,” 
by the late Lieut. Trevor Wilkins, to be presented by Professor 
Burstall, of Birmingham. At 6 p.m. 

TUESDAY, OCTOBER 24ru. 
or Civit ENGINEERS.—Great Ceorge- 

S.W. The twenty-fourth ‘ James 

Forrest ’’ Lecture, entitled “The Development of Appliances 
for Handling Raw Materials and Merchandise at Ports and 
other Large Centres of Traffic,” by Sir John Purser Griffith. 
At 5.30 p.m. 


Tse INSTITUTION 
street, Westminster, 








Tue Junior InstituTION oF ENnoGInEERS.—The activities 
of the winter session commenced on Friday, October 6th, when 
Mr. E. Eade opened the series of Friday evening “ informal 
discussions,” taking for his subject, “*‘ Stability and Use of 
Cranes under Working Conditions.”” During October similar 
lecturettes will be given on “ Principles and Application of the 
Oil Engine,” by Mr. W. H. Abrahams, and “‘ Time Saving as 
a Science,” by Mr. A. H. Stanley. A special series of five 
lecturettes will be given on alternate Friday evenings, from 
October 20th, by Mr. E. Fiander Etchells on :—‘‘ A Common- 
sense Notation for Engineers ’’; ‘ The Practical Use of Units 
in the Evaluation of Formule ”’ ; ‘‘ How to Memorise Formul”’ ; 
“* Logic of the Differential and Integral Calculus,” and ‘“‘ Prac- 
tical and Illustrative Examples of the Application of the Newer 
Concepts.” 

THE GILBERT CLUB.—A general meeting of the Gilbert Club 
will be held in the Rooms of the Royal Society of Arts, John- 
street, Adelphi, W.C., on Wednesday, October 18th, 1916, at 
3.30 o’clock p.m., the Right Hon. Lord Moulton, F.R.S8., in the 
chair, for the purpose of winding up the Club, the object of its 
formation having been attained, which was the translation, and 
issuing to the members, of William Gilbert’s ‘‘ De Magnete.”’ 
Proposals will be made as to the disposal of the property of the 
Club, consisting of the remaining copies of the book, as well as of 
such funds as remain in the hands-of the hon. treasurer. The 
inaugural meeting of the Club was held in the rooms of the 
Society of Arts on November 28th, 1889, under the presidency 
of the late Lord Kelvin, then Sir William Thomson, and there 
has been no general meeting of the Club since that date. The 
lamented death of Professor Silvanus Thompson, F.R.S., the 
principal founder of the Club, renders it advisable to wind up the 
Club and to settle its affairs as soon as possible. Proposals of 
considerable interest to all who wish to perpetuate the memory 
of William Gilbert, of Colchester, the world’s earliest electrician, 



















































































































MANGANESE ORES OF THE BUKOWINA.* 
By HERBERT K. SCOTT (London). 


Towarps the close of the year preceding the outbreak of 
war, the author spent some time in the Bukowina, visiting the 
manganese ore deposits of the Drona Vatra district, and in 
view of the importance of knowledge of the manganese supply 
of the Central Powers, he presents this paper, dealing with 
deposits which, whilst not, perhaps, of great importance in 
normal times, will have been of considerable value to Austrian 
steel works from the time the Russian troops were forced out 
of the Bukowina until the end of June of this year, when that 
province was again occupied by the Russians. : 

Before war broke out the world’s annual consumption of 
50 per cent. manganese ore was two to two and a-half million 
tons, practically all of which was produced in the Caucasus, 
India, and Brazil, in the proportion of five, four, and one. The 
closing of the Dardanelles stopped shipments of Caucasian ore, 
leaving the output of India and Brazil at the disposal of the 
Allies and the United States, the production of India going 
principally to the Allies, whilst the minerai: from South America 
is being taken mostly by the United States. 

For the years 1912 and 1913 the quantity and origin of man- 
ganese ore imported by Germany were as follows : 





1912. 1913. 
Tons. Tons. 
A Russia er ee ee, 
India so Be ear kt ase | oe 
Brazil Pee ar ere 
Spain ‘s. Aaa ee 25,000 
514,000 .. 680,000 


Germany produced in 1912 17 million tons, and in 1913 
18 million tons of steel. At the present time the output of her 
steel works is at about the rate of 15 million tons per annum. 
A part of the manganese ore oe probably 25 per cent. of 
the total, was used for the production of ferro-manganese for 
export. Austria imported in 1911 78,790 tons of manganese 
ore, of which 52,143 tons came from Russia. This Empire will 
probably be producing steel now at the same rate as in 1911, say, 
about 24 million tons per annum. The blockade of the Central 
Powers, and the cutting of railway communication between 
Russia and Austria, now prevent the importation of manganese 
ore suitable for ferro-manganese production from the usual 
sources of supply. Before the high-grade ores from Russia, 
India, and Brazil were placed on the market, a number of 
manganese ore deposits were worked in Germany, but during 
recent years they could not, by reason of their pockety character, 
compete in price with the imported ores, and at the time the war 
broke out their production was negligible. There are, however, 
a number of manganiferous iron ore deposits in Germany, the 
mineral from which is largely used for the manufacture of 
spiegeleisen. As in Germany, and probably for the same 
reason, the production of manganese ores in Austria-Hungary 
never appears to have been on a large scale. Recently it was 
stated by Dr. Petersen,} ass‘stant secretars cf the German Iron 
and Steel Institute, that the necessary supply of manganiferous ore 
for the production of spiegeleisen and ferro-manganese during the 
war had been assured, and that a suitable substitute for man- 
ganese had been found for the deoxidation of the steel bath. It 
is obvious from the above statement that the production of 
manganese ore in Germany and Austria must have increased 
by an appreciable degree, more especially as the question of cost is 
of little importance at the present time. 

Situation oj the Deposits.—The manganese ore bodies are 
situated on the slopes of the Carpathian Mountains, in the neigh- 
bourhood of the town of Dorna Vatra, a watering-place near 
the frontier between Bukowina and Roumania. The district is 
-well-wooded and mountainous, varying in height above sea-level, 
between 800 m. at the Bistritz River, and upwards of 1300 m, 
at the summit of the Arschitza property. The high roads in the 
district are excellent, and railway communication is maintained 
from the deposits to the Austrian steel works by a line of standard 
gauge, which extends from Dorna Vatra to Hatna, where it 
joins the main line between Lemberg, Czernowitz, and Bucharest, 
The climate is excellent in summer, but rigorous during the 
winter, which extends from December to early May. 

The manganese ore properties described in this paper were 
owned and operated in 1913 by the Bukowina Greek Oriental 
Church Fund, known as the “ Religionsfond.”’ Until the 
construction of the railway from Hatna, on the Lemberg- 
Bucharest line to Dorna Vatra, the present terminus, the 
Jacobeni manganese ore property was operated on a small 
scale, but about the end of last century it was developed by 
underground work, and an ore-dressing plant was constructed. 
The railway reached Jacobeni in 1902, and from that year the 
output increased, the average annual export during the years 
1906 to 1912 being 13,600 tons. The manganese and iron ores 
are shown in the geological map of Paul as extending over a 
length of 30 kiloms. along the sides of the Bistritz Valley, in a 
south-east direction from Kirlibaba to Sara Dorna, on the 
Roumanian frontier. The most important strata in the district 
were crystalline metamorphic rocks, which included hornblende 
schists, and were denominated upper mica schists, to distinguish 
them from the lower mica schists to the north-east, which 
included quartzitic and chloritic members. In the upper mica 
schists a band of great thickness of a siliceous schistose rock 
occurred, which in places outcropped on the flanks of the moun- 
tains, and elsewhere cut across them, The siliceous schist 
enclosed, in many places, lenticular bodies varying in size up to 
a maximum of 100 m. in length and 40 m. in width, containing 
oxides of manganese and iron. 

In the centre of the manganiferous zone, and 3 kiloms. from 
Jacobeni, were the principal deposits of Arschitza and Argestru. 
At the Teresia quarry, to the south-east of Dorna Vatra, a large 
lenticular.mass of ore, which at surface was 150 m, in length 
and 30m. in thickness, had been quarried. At Arschitza a 
large quarry had been made at the summit of the hill, and iron 
and manganese ore were being excavated ; the first, it was said, 
to supply the blast-furnace at Jacobenie, and the second for 
export. From the experiments carried out on the manganese 
waste, to be referred to later, it is clear that the manganese and 
iron are disseminated throughout the whole ore body, and the 
segregation to a merchantable ore has only taken place where 
the fractured character of the rock has facilitated the circulation 
of meteoric waters. Whilst the iron and manganese ores have 
segregated to some extent jnto different masses, the iron ore 
is not so compact, and appears to be more hydrated than the 
manganese ore. At the same time the washed ore contains 
about 10 per cent. of iron. 
A piece of mineral, with a brownish-grey appearance and the 
aspect of limestone, taken from one of the lower levels at 
Arschitza, and of the type locally known as rhodonite, when 
analysed, proved to consist essentially of rhodochrosite, cr 
carbonate of manganese, with some manganese as silicate, 
which dissolved in cold acid with the separation of gelatinous 
silica. The author agrees that the merchantable mineral had 
been formed by the action of the ground waters circulating 
through the fissures and joints of the rock, changing carbonate 
to oxides and hydrates of manganese and iron; psilomelane, 
pyrolusite, both vesicular in structure; wad; and limonite, 
often ochreous in character, all of which had concentrated in 
thin stringers of a “ stockwerke ” character and in segregated 
masses, : P 
It has recently been stated} that whilst the precipitation of 





* Tron and Steel Institute. Abstract. 
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t Beyschlag, Vogt, and Krusch, ‘‘Ore Deposits.” Translated by *. J. 








May I appeal to some of the oldest and largest merchants 


will be made at the meeting. 


Truscott. Vol, ii., p. 980, 1915. 








Oct. 18, 1916 


THE ENGINEER 


338 











carbonates of iron and manganese from solutions takes place 
simultaneously, in oxidation precipitation the iron is first 
deposited with some manganese, and most of the phosphorus 
and silica, and later the manganese with some iron, Tittle silica, 
and phosphorus. The author suggests that both the iron and 
manganese oxides at Arschitza were re-precipitated from the 
carbonates in the manner indicated above, and that the iron 
was not separately derived from the hornblende schist as 
postulated by Beck. Owing to the fact that on breaking the ore 
a large proportion of the poorer mineral was mixed with the 
better material, the average analysis on the dry mineral] of the 
output of the three lenses from the outcrop to No. 1 level, a 
depth of about 100 m.;-was as under :— 


Per Cent. 
ND ks” SH 4a) a” 4k bk - ae as ee ae 
fron es 14.50 
See 17.36 
Phosphorus. . 0.45 


The results of the analyses indicated that mineral similar in 
quality to that excavated occurred not only along the strike of 
the ore bodies at Argestru, but at a lower level than that where 
the ore was being mined. 

Estimate of the Quantity of Mineral Available.—By reason of 
the irregular occurrence of the merchantable mineral in the ore 
Lody and the large amount of low-grade ore, it had been found 
in practice that an average of 50 per cent. of the poor mineral 
was left in pillars in the stopes, whilst of the remainder half 
was packed in the stopes, leaving only 25 per cent. of the 
total ore body availabie for the dressing plant. The specific 
weight of first quality washed ore was found to be 4.20, whilst 
that of the manganese waste was 2.81. Deducting the con- 
sumption of the deposits necessary to produce the 200,000 tons 
of mineral already excavated, and assuming only 25 per cent. 
of that remaining as merchantable ore, calculations showed 
that over 150,000 tons of mineral could be mined from the lenses 
above No. 1 level, a quantity which would guarantee an output 
of 50,000 tons per annum for three years, whilst further quan- 
tities both of the oxide and carbonate ore would, no doubt, be 
proved at lower levels. 

(The i had then describes the method of mining the ore and 
the cost. 

Cest of Ore and Selling Price per Ton in 1913.—The cost of 
the mineral at Jacobeni averaged 12.9 kr. (10s. 9d.) per ton. 
The ore was disposed of to the Witkowitz Company. The 
Austrian Mining and Ironworks Company, which purchased the 
manganese mud, which it worked up at its Tryznietz plant in 
a rotary furnace with burnt pyrites and hot-blast stove flue dust. 
The Albert Hahn Company took the selected crude ore, which 
was used in the manufacture of basic pig iron. The basis of 
sale for the mud was 28 and for the raw ore 37 per cent. man- 
ganese, with a phosphorus penalty. Glass works and chemical 
works utilised the selected ore, that for the former being on a 
65, and for the latter on a 70 to 75 per cent. manganese peroxide 
basis. The different qualities of ore realised at Jacobeni the 
following prices per ton ;— 


~ 


9.90 to 23.60 kr. (16s. 7d. to 19s. 8d.) 
.50 to 5.80 kr. (48, 7d. vo 4s. 10d.) 
.00 kr. (48. 2d.) 

4.90 kr. (12s, 5d.) 

30 kr. (25s.) 

50 kr. (41s. 8d.) 


Washedore .. aa e..? at “Sue 
Manganese waste kat. 06. 96. ae 
Manganese mud.. .. .. .. «.. & 
Selected crude ore rer 

Peroxide ore for glass works .. .. 
Peroxide ore for chemical works .. 


So 


~ 


The average amount per ton realised at that time was 10.90 kr. 
(or 9s. Id.), which, compared with the cost of 10s. 9d., showed a 
loss of Is. 8d. per ton, The railway rates from Jacobeni to the 
steel works ranged from 17.4 to 18.8 kr. (14s. 6d. to 15s. 8d.) 
perton. The selling price of manganese ore in 1913 was below 
the average, so it is estimated that with higher prices and more 
energetic development of the property it could be made 
remunerative even in peace time. With the enhanced prices 
that must obtain in Austria under present conditions, the 
property would, without doubt, be very remunerative and 
valuable, but since the occupation of Jacobeni by the Russian 
troops at the end of June, this source of supply can no longer 
be available to the Central Powers. 








Luoyp’s REGISTER SHIPBUILDING ReETURNS.—The above 
returns for the quarter ending September 30th last states that 
there were 469 merchant vessels of 1,789,054 tons gross under 
construction in the United Kingdom at the close of the quarter. 
Compared with the corresponding quarter last year this is an 
increase of 253,000 tons, The following are the numbers of ships 
under construction in the principal shipbuilding districts of the 
country :—Barrow, Maryport,and Workington, 3; Belfast, 26 ; 
Glasgow, 74 ; Greenock, 57 ; Hartlepool and Whitby, 13; Hull, 
58 ; Liverpool, 12 ; Middlesbrough and Stockton, 27 ; Newcastle, 
76; and Sunderland. 56. 


“ Cueap SteaM.”’—Under the above title the first number of 
a monthly publication, by Ed. Bennis and Co., Limited, Bolton, 
has made its appearance. The publishers’ aim, according to 
an introductory article, is “‘ to establish closer and more personal 
contact with our numerous friends in every part of the world, 
und to be a means of practical help and usefulness in dealing 
with the many and complex questions which to-day arise in 
connection with boiler-house practice.”” The contents of the 
initial number include descriptive articles on the steam plant at 
a Japanese ee mill ; self-starting and stopping elevators ; the 
performance of mechanical stokers on a uctuating load; a 
biography of Mr. Edward Bennis ; the care of mechanical stokers; 
atmospheric pollution, &c. 


INTER-CONNECTION OF ELECTRIC SupPpLY UNDERTAKINGS.— 
We have received from the Incorporated Association of Electric 
Power Companies a copy of a memorandum which has been 
circulated amongst electric supply undertakings setting out the 
advantages of linking up electric power supply stations. In 
an explanatory note the memorandum states that sufficient time 
has elapsed, and sufficient experience is available to show the 
defects of the original legislation with regard to electric power 
supplies, Experience has shown that the comparatively small 
areas of the companies and local authorities working under 
Provisional Orders are, in many cases, insufficient to enable 
advantage to be taken of modern improvements in plant. It 
is also evident that the liability to compulsory purchase imposed 
upon the undertakings of companies working under Provisional 
Orders has restricted enterprise and retarded the development 
of electric supply. Since some of the companies operate in very 
important districts immediate measures should be adopted to 
deal with this difficulty. The note goes on to state that one of 
the most important problems, both at the present time and in the 
tature, is the better utilisation of ourcoal supplies. An extension 
of this problem consists in utilising the er in such a way as to 
avoid the waste of its valuable constituents and by-products. 
This object can be attained in a satisfactory way only by treat- 
ing the coal at central points on a large scale. Electricity offers 
by far the most economical and convenient method of distri- 
buting the power from these centres. A printed letter accom- 
panying the memorandum states that it has been decided to 
form local committees in different parts of the country for the 
purpose of considering the problems presented in their respective 
areas, and to report their views to the joint committee in order 
that any recommendations put forward may be co-ordinated. 
The joint committee hopes that the urgent necessity for taking 
immediate action upon the lines indicated in the Board of Trade 
circular will be recognised, and that the recipients of the note 
will obtain authority to attend the general meeting that it is 
proposed to call with a view to furthering any proposals 
that may be generally approved. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Midland Iron Trade Quarter Day. 


THE Midland iron trade quarter day has come 
and gone, and it has witnessed only a quiet demand 
There was less than the usual buying of raw material at 
Birmingham to-day—Thursday—and buyers would only 
give out contracts for pig iron on the understanding 
that they were not to be charged the Government 
‘“maximum ”’ rates. Pig iron makers have lost control 
of the market the last few weeks, and at the quarterly 
meeting consumers made the most of their chances. As 
last week, so again to-day, smelters were generally pre- 
pared to meet buyers to the extent of allowing them 
fully 2s. to 2s. 6d. per ton off the “maximum” with 
respect to forge iron, and Is. to 1s. 6d. per ton on foundry 
iron sales. It is peculiarly significant of the weakening 
market that Staffordshire smelters have now to be classed 
with the previous Midland firms as agreeing to these 
lower quotations. In some few instances smelters anxious 
to secure business on what was undoubtedly a falling 
market went a little further in their concessions than 
the figures just given. The indications that pig iron has 
touched its highest point are unmistakable, and some 
smelters have a good deal of iron to get rid of. The 
nominal “maximum” schedule for Northampton, 
Leicestershire, and Derbyshire forge irons varied from 
87s. 6d. to 90s. per ton, and for foundry brands 90s. to 
96s. 6d. per ton, according to numbers. Staffordshire 
raw iron nominal maxima stood at :—Common_ cinder 
iron 90s., part-mine forge 95s., foundry 97s. 6d., all-mine 
forge (ordinary) 115s., and all-mine foundry 120s. per ton. 


Marked Bar Prices Unaltered. 


Notwithstanding the change which has come 
over the pig iron position, manufactured iron of all descrip- 
tions remains very strong. Staffordshire marked bars 
were re-declared to-day at £15 10s. and £16 10s. per ton, 
unmarked bars £13 15s. f.o.t. net at makers’ works, and 
nut and bolt iron £14 5s. per ton delivered in the Birming- 
ham district. Galvanised corrugated sheets of 28 w.g. 
were again quoted £28 10s. to £29 f.o.b. Liverpool, or 
equal-distance delivery for export, packed in bundles, 
and plain black unpainted sheets were £18 10s. to £19 10s. 
per ton, Birmingham delivery. Steel hoops were £16 10s., 
iron hoops £17 10s., and tube strip £14 15s. to £15 per ton. 
Relieved of American competition, which at one time 
was a serious item, strip makers are now able to impose 
their own prices, and they are meeting with a large request. 
Bar makers to-day reported severe pressure for execution 
of specifications, and merchants are unable to place 
anything like all the indents they desire. In one case it 
was stated this afternoon that an Indian market merchant 
buyer, visiting the quarterly meeting, had had to take 
back with him to London orders in various rolled iron and 
steel branches aggregating £10,000, as makers here would 
not look at them. Some of the leading makers express 
the opinion that any tendency to put up prices further 
was to be strongly deprecated, owing to the harmful 
effect on production. Some uneasiness is felt at the 
irregular working of the ironworkers. Wages advance 
automatically with the upward movement of selling 
prices, and the rate for puddlers has just become 16s. 9d. 
per ton, the highest wage on record. 


The Steel Trade and Pressure of Work. 


A great deal of interest was centred on steel at 
the quarterly meeting. Particularly was this so, as 
Staffordshire makers are required to reserve all their 
output for war purposes. Domestic consumers failed 
to get bars and angles at high prices. It is nowadays 
not a question of values, but for what purpose the material 
is wanted before quetations are given. This applies 
to plates, angles, sections, and bars. Consumers would 
be well content to place orders well forward if they could 
do so on anything like sure conditions respecting date of 
delivery, but the steel masters are already so deeply 
committed to Government work that they are not in a 
position to entertain the business offered to them. Even 
new business relating to the war is beset with obstacles, 
the steel works already having so much work on hand 
under primary certificates. The scarcity of half-products 
from the steel works, such as sheet bars and billets, was 
found in Birmingham’ to-day—Thursday—to be as 
pronounced as ever. Indeed, it becomes more pronounced 
as the pre-occupation of America with its own trade boom 
prevents access by users to the supplies of ‘ semi’s” 
material which were formerly obtainable from the other 
side of the Atlantic. Supplies of finished steel to ‘‘ con- 
trolled’ works are still being made at the Government 
maximum of £11 2s. 6d. for joists, angles, and sections, 
£11 10s. for ordinary plates, and £12 10s. boiler plates, 
but civil consumers have to pay fully £2 to £3 per ton 
above these quotations. At this there is no grumbling, 
and plenty of buyers would freely give £3 to £4 per ton 
above the official scale if makers would only consent to 
book. Bars and angles to export merchants are quoted 
£16 to £17. Sheet bars and billets are mostly nominal 
at £14 to £14 10s. per ton delivered. Thin stamping 
sheets are £21, and steel rods £17 10s. to £18 per ton. 
Wire rods remain at £20 and upwards, and in spite of this 
very high price Birmingham wire mills are becoming 
dependent on irregular supplies of American material to 
continue in operation. 


Iron Trade Discounts. 


A movement which may have far-reaching 
effects has been set going in the Midland iron trade with 
reference to discounts. A special committee of the 
Tronmasters’ Association is now considering the wisdom 
of the total abolition of the 2} per cent. discounts allowed 
in the manufactured iron trade. Makers argue that as 
they now have to pay net prices for their material, includ- 
ing pig iron, it is unfair that the present 2} discount 
on manufactured iron sales, and which often amounts 
to 6s. or 7s. per ton on the selling price, should be con- 





tinued. It is believed in the Midlands by certain 
sellers that the present affords a fitting opportunity 
for sweeping away the long-established custom. Before, 
however, anything is done it is desired to take the opinion 
of the other leading districts with a view, if possible, of 
securing unison of action. The Cleveland Ironmasters’ 
Association will first be consulted, and then possibly the 
South Wales ironmasters. 


Piece Prices in the Engineerlng Trades. 


A vital proposal affecting piece prices in the 
engineering trade is, I am given to understand, under 
consideration in Birmingham at the present time. Some 
‘controlled’ firms are experiencing much difficulty in 
giving the output which is required of them, and the 
whole problem, they contend, rests with the employees. 
Numbers of these, alike men and women, do not approach 
to a reasonable standard of production, and a systematic 
examination of the wages sheets supports the complaint. 
Nearly all the work on munitions is paid for on the piece- 
work principle, and it is argued that the current high 
piece rates are, in such cases as I have cited, too frequently 
acting as a powerful inducement to “ slacking ’’-—in other 
words, definite neglect of work. A proposal has now been 
put forward by certain of the employers that the existing 
scale of piecework wages should be readjusted, and a 
new scale put in its place, arranged on an ascending 
scale, corresponding to output. There can be no question 
of redu.ing piece rates. This may be taken for granted. 
One of the undertakings which the trades unions received 
from the Ministry of Munitions in return for their help 
in the original schemes of labour dilution, it will be remem- 
bered, was that there should be no interference with piece 
prices during the war. It must be distinctly recognised, 
therefore, that the new piece rates scheme is not made 
with the object in the slightest degree of lowering the 
workers’ earnings. Its whole raison @étre consists in 
the employers’ desire to secure a larger output. I am not 
allowed at this stage of the negotiations to give details 
of the amended proposal. The whole problem is being 
anxiously examined in view of the undoubted neglect 
which is going on in certain of the munition workshops. 
But I may state that should the new ascending scale ve 
adopted, its effect would be to give to the worker—whether 
male or female—who produced twice the output atteined 
befor.—and the current wages sheets show that such 
an increase is actually possible—not merely twice the 
amount of wages, but thrice or even, perhaps, four times 
as much. The wilful slacker would be penalised—and 
there is no one, perhaps, who would indulge the com- 
ment ‘ undeservedly ’’—and the steady worker would 
benefit very materially. 


Labour Dilution and the Engineers. 


The important operation of “‘ diluting” labour 
has not yet come to its final stage in the engineering 
industries of this district. With the reservation that 
wisdom must be exercised not to deplete the machine 
workshops and engineering yards over much in a way 
that would be certain seriously to hinder the execution 
and delivery of national contracts now on the books, 
and yet to be expected, Birmingham master engineer. 
are this week prepared patriotically to concede that 
there are still men in some directions who can be spared. 
In certain key industries, however, recruiting has already 
been carried to the full limits of prudence consistent 
with a maintenance of manufacture at its highest point. 
Miners, ironworkers, operative engineers and mechanics, 
and other skilled workers whose technical training is 
an all-important asset, can in most cases, it is declared 
by the Birmingham and Midland employers, render more 
valuable service just now in the pit and the forge and 
the engineering bays than at the front. It is satisfactory 
that at a conference called by the Lord Mayor of the city, 
Birmingham employers as a body have just expressed 
their willingness to co-operate with the military in giving 
practical effect to the Government “substitution” 
scheme. The definition between unskilled, semi-skilled, 
and skilled men, however, is certain to prove a difficult 
matter to work out. Some of the engineering firms, too, 
which attended the conference, while promising to spare 
additional men in the two first-mentioned classes, pointed 
out that it would be impossible to deal with any large 
number of skilled substitutes. The Lord Mayor has 
expressed his sympathy with this situation, emphasising 
that “‘the uninterrupted supply of munitions was a; 
urgent as the supply of men, and the only question was 
how best to reconcile the conflicting interests of the 
War-office and the Ministry of Munitions.” Master 
engineers derive gratification from the declaration made 
by the military representative present at the conference, 
that the substitution of a really skilled man ought not 
to be attempted unless another hand nearly up to the same 
standard, or likely to reach that standard in a short time, 
could be found. The final pronouncement of local 
machine firms is that the success or non-success of the 
“ substitution ’’ proposals will largely be in the hands of 
the foremen and charge hands at the big works, since 
on them will devolve the teaching of substituted opera- 
tives. Happily, what was done at the beginning of the 
war in this direction with young men can now be done 
again with the older men. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are quiet and steady 
and without any special feature. The amount of private 
trade being done is small, keeps diminishing, and threatens 
to vanish altogether so far as steel is concerned ; for the 
control of steel exercised by the Government is very 
strict. 


Pig Iron. 
Very little interest is now apparent in 
forge pig iron, although compared with the price of finished 
iron this material is cheap. As the dispute about values 
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between dealers and consumers in the matter of forge scrap 
continues, one would think that iron manufacturers 
would be more inclined to buy forge pig, but this does not 
seem to be the case ; and one can only conjecture that the 
actual production of manufactured iron in Lancashire is 
much less than in ordinary times. In the foundry iron 
market there is no sign of life this week, and merchants 
are doing less than they were two or three weeks ago. 
Foundry iron is about the only section of the trade which 
is comparatively free, but there is evidently no such 
eagerness to sell as would induce the hope that competition 
for orders was likely to bring the price below the maximum. 
Hence a dead level of prices seems to be expected to last 
from now at least until the end of the year, and perhaps 
longer. No buyer of foundry iron believes it at all probable 
that the authorjties will permit a further rise in the 
maxima, and hence there is no disposition to buy 
except from hand to mouth ; and as no fall is expected, 
merchants have no object in trying to place forward 
contracts. Derbyshire and Staffordshire No. 3 foundry 
irons are quoted here at 97s. 6d. delivered, and Lincolnshire 
at 98s. 3d., merchants sometimes getting an extra 1} per 
cent. on the latter price. In the north of Lancashire, 
Derbyshire is sometimes offered at slightly less than the 
maximum, based on 92s. 6d. at the furnaces, but only 
when there is competition from a seller of Cleveland iron. 
Here I do not learn of any offers of Cleveland, although 
even with a charge of 1} per cent. for merchants’ commis- 
sion it would still be cheaper than the bare maximum for 
Derbyshire. If- the certificate were withdrawn there 
might be some selling of Cleveland iron in this district, 
which would probably enable consumers of Derbyshire 
iron to get their material about 6d. per ton cheaper. This 
is not much, but consumers are fairly keen about 6d. per 
ton, and they might give support to merchants in the 
effort to get the certificate out of the way. Of hematite 
foundry iron very little is heard now, although it is 
possible to get a little when it is required for Government 
work, as to my knowledge some has recently been 
delivered. As to the price, that is quite uncertain and 
appears to be not subject to any definite regulations. 
Scotch foundry iron continues to sell in very small 
quantities at 126s. 6d. for Monkland and 128s. for 
Glengarnock, delivered, and sometimes, when merchants’ 
terms of payment are allowed, at 1} per cent. above these 
rates. 


Serap. 


There is very little actual business being done 
here in scrap; one would say much less than in a period 
of trade depression. One reason, no doubt, is the 
interference with some of the prices ; but a better reason 
is the fear of further changes in the regulations. The 
rumoured classification of steel scrap does not materialise 
and things might be better if there had been no anticipation 
of it. Of course in the present circumstances a proper 
trade classification would be of use, but dealers have no 
confidence that the work will be properly done, if it be 
done at all, and the applications received for particulars 
of stock make them nervous. The idea of value for good 
ordinary steel scrap is £5 per ton on trucks here, but I do 
not know that much is being sold, and if any it must be 
to South Wales, for Sheffield buyers will not pay so much 
by 5s. per ton. The trade in special steel scrap or old 
steel, such as tires, spring steel, shell discards, &c. &c., 
seems to be in abeyance. Heavy wrought scrap is now 
quoted irregularly by the dealers, some asking £6 10s. 
for fine qualities, and others quoting at £6, but the lowest 
quotation is 10s. more than consumers are offering, and 
hence any trade that goes on must be between the consumer 
and the actual producer. If the dealers are to be believed, 
foundry scrap is rather better than it was, and certainly 
some dealers are quoting 97s. 6d. for the best qualities ; 
but then, on the other hand, I have the assurance of a 
large consumer that he can buy a very fair quality at 90s. 
Probably the real value is somewhere between the two, 
say about 93s. to 94s. per ton delivered. 


Metals. 


There has been a further rise in copper, and 
especially in best select ingots, which are scarce as compared 
with other classes. Merchants here are quoting £148 per 
ton for these, while offering tough ingots at £142. Strong 
copper sheets are at £166 ; soft English pig lead £34 10s.; 
English tin is dearer at £184; spelter rather lower at £61 
for small lots delivered here. 


Manchester Association of Engineers. 


The opening meeting of the 61st Discussion 
Session of the Manchester Association of Engineers will 
he held on Saturday next—October 14th—when Mr. F. 
W. Reed, M.I. Mech. E., will deliver his presidential 
address. The syllabus includes a number of papers on 
subjects of interest. On October 28th Mr. W. G. Gass, 
M.I. Mech. E., will give a paper on “ Friction Clutches ;”’ 
on November I Ith Mr. A. A. Barries, Assoc. M. Inst. C.E., 
willentertain the members with an account of “ The Nile 
and the Utilisation of its Water; ‘‘ Grain Handling 
Appliances,’ will be dealt with by Mr. Cecil Bentham, 
M.1. Mech. E., on November 25th; and “Cast Iron: 
With Special Reference to Engine Cylinders,’ by Mr. J. 
Edgar Hurst on December 9th. On January 13th, 1917, 
Mr. E. F. Lange, M. Inst. C.E., will read a paper on “‘ The 
Development of the Manufacture of Steel Castings ;” on 
January 27th Mr. H. L. Guy will take as the subject for a 
paper “‘Steam Turbines for Land Purposes; on 
February 10th the evening will be reserved for a paper by 
Mr. Alfred Saxon, M.I. Mech. E., on ‘“‘ The Bearing of 
Research Work on Practical Mechanical Engineering.” 
Mr. Edmund Simpson is to read a paper on ‘‘ Some Con- 
siderations in Connection with Workshop Design and 
Management,” on February 24th ; ‘‘ Workshop Precision 
Grinding ”’ will be the subject of a paper by Mr. H. H. 
Asbridge, M.I. Mech. E., on March 10th, and on March 
24th Mr. H. Brearley is down to give a paper on “ The 
Testing of Steel.” Considering the difficulties which have 
to be met at the present time, and the all-round pressure 
of urgent work, the members of the Manchester Association 
may congratulate themselves in having such an interesting 
syllabus for the coming winter. The meetings will be held, 
as in previous years, at the Grand Hotel. 


The Engineering Trades. 


The engineering works in this district are, if any- 
thing, more fully employed on Government work of one 
kind or another than they have been since the war com- 
menced. The machine tool makers who, a few months 
ago, seemed to be able to see the end of the push for tools 
approaching are generally as busy as ever. Their falling 
order books have been replenished, and there is now work 
on hand sufficient to last for some time. With regard to 
shells, I hear some complaints of the prices now being 
offered by the Ministry of Munitions. These prices are 
evidently based on the cost of production in very large 
quantities, on machinery specially built for the purpose, 
and with every facility for a huge turnover such as are only 
to be found in purely shell factories, and can scarcely be 
possible to approach in workshops not so favourably 
situated in these respects. When it is considered that the 
hundreds of engineering works have for so long borne the 
brunt of the battle as regards shell manufacture, and have 
disorganised their workshops to meet the pressing need of 
the nation, it would seem only fair that some special 
consideration should be extended to them in the matter of 
prices, in order that they may at least have an opportunity 
to recoup themselves for the outlay on new machinery and 
plant. 


Barrow-In-FuRNESS, Thursday. 
Hematites. 


There is a very busy state of things to report in 
the hematite pig iron trade of this district. Smelters of 
iron are experiencing a very full demand for their iron, 
fuller, in fact, than they can deal with. They are doing 
their best to meet requirements, but a much heavier output 
is necessary to arrive at the end. There are in all thirty 
furnaces in blast, of which twenty are in Cumberland, and 
as fast as the iron is made it is delivered for conversion 
into munitions of war, almost wholly, for private contracts 
in these days stand little chance of fulfilment. It is 
expected an additional furnace will be put into operation 
in the Workington district almost immediately, and at 
Askam the big furnace is rapidly approaching readiness 
for work. Like preparations are also being made in other 
parts of the district where furnaces are either being rebuilt 
or altered to meet modern requirements. Labour, how- 
ever, is not plentiful. Prices are unchanged, and are at 
the maximum rate of 127s. 6d. per ton f.o.t. for parcels of 
mixed numbers of Bessemer iron. Special brands are 
quoted still at 140s. per ton. Warrants are idle at 115s. 
per ton net cash. 


Iron Ore. 


Throughout the iron ore trade there is marked 
activity. The demand on local account alone is sufficient 
to take the whole of the output, but in addition there is a 
steady call for ore on outside account. The output of 
best ores is very heavy. The importations of foreign ore 
are considerable, supplies being good both from Spanish 
and Algerian mines. Irish ores are being imported into 
Barrow now and again. 


Steel. 


The steel trade presents no features that are new. 
At the Barrow and also Workington works there is much 
activity in nearly the whole of the departments. Billets 
are being largely rolled for a variety of purposes, and other 
descriptions of steel are in big demand on war account. 
Rails are only rolled to Government account. Private 
contracts are very much in the background. The plate 
mills at Barrow are doing nothing, local supplies of material 
being obtained elsewhere. The steel foundries are well 
employed. Prices for the ordinary commercial] sorts of 
steel are as follows :—Heavy rails, £10 17s. 6d. to £11 10s. 
per ton ; light rails, £12 to £12 10s. ; heavy tram rails, 
£12 5s.; ship plates, £11 10s., and boiler plates, 
£12 10s. per ton. Hoops are not quoted. 


Shipbuilding and Engineering. 


There is a huge amount of work going on in the 
shipbuilding, engineering, and allied trades. Ironfounders 
and boilermakers are full up with work. 


Fuel. 

For coal there is a brisk all-round demand, and 
good steam sorts of coal are at 25s. to 27s. per ton deli- 
vered. House coal is in full demand at 27s. to 36s. 8d. 
per ton delivered. For coke the demand is extremely 
active, with East Coast sorts at 33s. to 35s. 6d., and 
Lancashire cokes are quoted at 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


A Question of Works Extensions. 


. Just recently I was discussing with a director 
of a very large steel works here the question of what is 
to be done with the huge extensions and new works 
which have come into existence as a result of the war, 
after peace has been arranged. Opinions vary a great 
deal, I find, though it seems pretty generally understood 
that, so far as Sheffield is concerned, the whole district 
intends to enter upon an expansion of trade policy which 
will have for its starting-point the enlarged facilities 
available as soon as war requirements cease. There are 
those who think differently. Such foresee the “ scrapping” 
of surplus plant and machinery, i.e., that introduced 
simply in the interests of munitions output, and the 
demolition of the buildings. Some who hold this view 
occupy positions that lend a considerable amount of weight 
to their opinions, but they belong to quite a small minority. 
When peace comes much of the machinery will no doubt 
have reached the “scrapping” stage; but inasmuch as 
renewals are constantly being made, and lathe equipment 
is, of course, well watched and kept up to date, it follows 
that, when the war ends, as it might do suddenly, a very 
large quantity of thoroughly good machinery will be 
available for some peaceful manufacture. What the 
nature of that may be, said the director referred to, is 











not at the moment quite clear, but that the surplus laties 
and other machinery would be turned to good account 
in assisting a general scheme of trade expansion he had 
very little doubt. 


A Rating Problem. 


However, he raised a point that I do not remem|er 
having seen raised before, and which is of no small import. 
ance to firms that have, in the all-absorbing demand for 
munitions, gone in for extensive additions to their works 
without consideration, or very little, as to the future, 
As things stand at present, such extensions must either 
justify their existence by the production of new manu- 
factures of a peaceful description, be dismantled and 
demolished, or ‘‘ eat their heads off,” as the saying govs, 
by being subject to heavy local rating whilst actually 
standing idle. Now, one of the outstanding features of 
the war period in this district, and doubtless in others also, 
has been the manner in which “ controlled” firms have 
been able to pull themselves together, remodel t. cir 
works, purchase expensive machinery, extend, and 1» 
defray the cost out of legitimate war profits. It has 
provided them with the opportunity of their lives. In 
some cases it has been the absolute salvation of firs. 
Numbers of them, shaken out of a jog-trot system by the 
urgent demands of the Government, have imbibed a 
spirit of enterprise which ,they will never lose. Thuy 
will not return to the old paths—the old ruts, I was going 
to say. These, and the larger concerns, the policy of 
which is always of a far-seeing character, are not at all 
likely to listen to any suggestion of démolishing the works 
they have built up and paid for during the war. They 
will retain them. But in that case they must be prepared 
with plans for using the machinery for supplying menu- 
factures required by some of the new markets—such as 
those of Russia—into which we are entering, or else, as 
already shown, paying local rates on the whole of their 
works whilst only operating a portion of them. The 
question is one worth consideration. In fact, it is one 
that will have to be taken into account. Quite probably 
it will be the means of quickening the movement towards 
permanent expansion in manufacture. But under the 
best circumstances there will most certainly be a period 
of transition from war conditions to those of peace, and 
it will be for local governing authorities to consider whut 
concessions in the way of rates can be made to firms which 
have undertaken these extensions of premises with «a 
view. to putting them to practical permanent use after 
the war, but which, for the transition period, are unable 
to proceed with such plans. If these firms meet with 
arbitrary treatment at the hands of local rating authorities 
in these peculiar conditions, manufacturing enterprise 
may be seriously retarded, and a district robbed of an 
ultimate considerable increase in rateable value. 


Preparing for the Future. 


But what, to my mind, is of even greater import - 
ance is the fact that many firms in this district are making 
careful and wise provision in the way of works extensions 
and machinery equipment, with the definite object of 
being able to enter new markets abroad at‘ the very first 
opportunity. They are heavily engaged in munitions 
manufacture, either directly or indirectly, but at the 
same time they are preparing for the future. For these 
the period of transition will be scarcely perceptible. Most 
of the machinery they are using in the interests of the 
Government and our Allies now is of the same character 
as that which they employed in peaceful manufactures 
before the war. They will have simply to transfer their 
operations from war ta peace, and to carry out their 
proposals in new foreign markets. Take Russia, which 
presents, by all means, the greatest possibilities for 
trade expansion by Sheffield steel firms. There are people 
here who are already arranging for the opening of branch 
offices and warehouses in the Czar’s dominions. Our 
future trade relations with Russia are fully appreciated 
in Sheffield: Our Ally will look to us for the supply of 
an enormous amount of steel and steel products after the 
war. To an ever-increasing degree she will endeavour to 
supply her own needs, but years must elapse before she 
can cease to lessen, to any great extent, her dependence 
upon us. Firms here are recognising the importance of 
sending out representatives who have mastered the Russian 
language, and are prepared to study the market conditions 
and requirements on the spot. It is some time since the 
directors of Vickers Limited arranged with the 
Sheffield University authorities to defray the cost of a 
lectureship in the Russian language for a period of five 
years, I think it is; but although the response has been 
satisfactory in a measure, I am told by one who knows 
the needs of the Russian market and the tremendous hold 
that Germany had upon it, that where a dozen students 
have come forward there should be a hundred if we are 
to take serious advantage of the splendid trade and com- 
mercial opportunity now open to us. But there it is. 
After all, it is a question of progression. If we are to run 
well, presumably we shall have to first learn to walk 
well, though the quicker we get over these initial stages 
the better our chance in this and other new markets, for 
it is quite possible Germany may develop rapid means of 
recovery. 


The Sunday Rest. 


By the way, I mentioned in one of my recent 
letters that, at one of the leading steel works here, it 
is understood, Sunday labour, in some departments at 
all events, is to be stopped until further notice. Since 
then the announcement from the Ministry of Munitions 
has come, recommending the adoption of a six-day week 
wherever possible. There is nothing new, of course, 
about this step by the Ministry, for fully a year ago, 
when the present War Secretary was at the head of 
affairs, a practically similar announcement was made 
by his department. At that time most of the principal 
firms here—I might say all—were quite ready to carry 
out the suggestion, for Sunday labour has never been 
really satisfactory. The drawback was that many of the 
men, imported from other industrial centres, were averse 
to the change, simply because it was likely to touch their 
pockets. They received time and three-quarters for 
Sunday work, filled up their hours much as_ they 
pleased, and were able to losea certain amount of time 
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during the week, on the strength of the extra pay for 
Sunday. What was felt was that, if Sheffield employers 
stopped Sunday work, those men would find some means 
of getting out of their obligations here and going to towns 
where Sunday was worked. For the success of such an 
excellent movement, therefore, it should be made com- 
pulsory all over the country, and not left to the discretion 
of employers. For this reason there is a feeling of un- 
certainty in Sheffield as to a general adoption of the 
six-day week, but undoubtedly managements here 
appreciate the Government’s suggestion, and would give 
much to see it put into full force. Output would not 
suffer. In the end it would be increased. Make it 
compulsory ! 


Enterprise in Coke Ovens. 


When the Staveley Coal and Iron Com- 
pany held its annual -meeting in Sheffield, two or 
three weeks ago, Mr. Arthur Markham, the chairman, 
said the title of the concern might rightly be the Staveley 
Coal and By-product Company. The remark was not 
made without reason, for during the past few years the 
company has made remarkable progress in the manu- 
facture of by-products of coal, and it now boasts, I believe, 
of the third largest aniline plant—not built by the Govern- 
ment—in the country. It holds the record of 118 tons 
a week, compared with 100 for the best Government plant. 
These works have been visited, since my previous letter, 
by the members of the Midland Counties branch of the 
Coke Oven Managers’ Association. Mr. J. A. Wilson, 
the manager, explained to the party that ten years ago 
the site of the works was the company’s farm. In the 
spring of 1906 100 ovens were installed, and in the summer 
of 1912 the number was made up to 150. The benzol 
recovery and aniline plants had been the special concern 
of the management, and at every stage of the coking and 
distillation processes highly efficient and labour-saving 
methods are in operation. Just now the benzol rectifica- 
tion plant is receiving special attention, and experimental 
developments are going on. The plant includes several 
stills of the German type, and one of a Scottish type is 
now being installed. There is a crude benzol plant, but 
the purest products, both in benzol and toluol, are being 
obtained. Later in the year Mr. Wilson is expected to 
submit @ paper at an Association meeting on “ Points” 
in Connection with Benzol Recovery.” 


Round the Works. 


Notwithstanding all the pressure of war work 
an excellent margin of private trade is being maintained. 
New oversea business includes steel stampers for Singapore ; 
steel for Osaka, Shanghai, Kobe, Yokohama, Foochoo, 
Melbourne, Caleutta, Sydney, Barranquilla, Pernambuco, 
Bilbao, Genoa, Leghorn, Petrograd, Barcelona, and 
Bangkok ; springs and blocks for Buenos Aires ; springs 
for Port Harcourt; drills for Calcutta and Brisbane ; 
saws for Rio, Guayaquil, Calcutta, Savanilla, Iddo, 
Petrograd, Onitsha, and Santos; tools for Colombo, 
Singapore, Auckland, Brisbane, Calcutta, Adelaide, 
Buenos Aires, Port Swettenham, Shanghai, Rosario, 
Demerara, and Bombay ; knives for Mombassa ; machine 
knives for Buenos Aires and Barcelona; cutlery for 
Toronto, Nairobi, Buenos Aires, Calcutta, Sydney, Rio, 
Coomassie, Lagos, Accra, and Sekondi; hardware for 
Calcutta and Toronto; files for Buenos Aires, Padang, 
Moscow, Sekondi, Santos, Genoa, Sagua la Grande, and 
Calcutta ; machetes for Lagos, Sierra Leone, Puerto 
Barrin, Port Harcourt, and Fernando ; electro-plate for 
Caleutta ; axes for Pernambuco; vices for Karachi; 
sickles for Santos; and spades for Calcutta. One firm 
here has just secured a contract for special trackwork for 
the Manchester Corporation Tramways. At the Askern 
Main Colliery, where the Barnsley seam was reached in 
1912, the Flockton ream, of considerable thickness and of 
good house and gas quality, has just been reached at a 
depth of 2160ft. On Tuesday a party of journalists 
connected with the scientific and technical Fress visited 
Sheffield and were conducted over the armament works 
of John Brown and Co. and Thomas Firth and Sons, 
and at the former were entertained to luncheon. They 
also ‘visited the University, their arrival in Sheffield 
following a similar tour of inspection in Leeds. 


Iron, Steel, and Coal. 


The demand for hematite iron continues to 
expand, special low phosphorus qualities being most 
wanted. There are larger quantities coming from the 
furnaces, but more is required and provision for this, it is 
understood, is being made. Not much is passing in 
foundry, but basic iron is still in great request. Billets 
keep in about the same position as previously mentioned, 
but steel scrap is easier in tone as a rule. Swedish billets 
and bars are dear. The steam coal market shows more 
steadiness. A fair number of licences for export to 
neutrals are being granted, but it is difficult to find 
tonnage. Good shipments are going to French and 
Italian ports. Locally the demand keeps on a very large 
scale, but most works are securing all they require, and 
in addition are able to do some stocking. For export to 
neutrals values are steadily held and no change occurs in 
inland quotations. Best South Yorkshire hards are 
17s. 6d. to 18s. ; best Derbyshire hards, 16s. 9d. to 17s. ; 
seconds, 16s. 3d. to 16s. 9d.; steam cobbles, 16s. 3d. to 
16s. 9d. per ton at pit. Slacks of all qualities are a very 
steady market. Collieries have a fair number of orders on 
the books and prices are generally unaltered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Absenteeism. 


THE question of absenteeism at both the works 
and the mines in the North of England is arousing a good 
deal of attention. There is no disputing the fact that 
a considerable amount of time is being wasted. In his 
quarterly report to the members of his Association, 
Mr. Harry Dock, the Cleveland Miners’ president, makes 
a very bold and legitimate statement. He admits that 


whilst full time is being offered to the whole of the workers 





in the area there is a small percentage of men who are not 
availing themselves of the same. “ This,” he says, “is 
to be deplored, and in times such as we are now passing 
through can be justifiably condemned. If only those who 
lose time unnecessarily could be made to realise the 
difficulty they put in the way of those who on their behalf 
meet the employers from time to time to discuss wages 
and improved conditions, &c., they would, I think, try 
to do better. However, the matter is now assuming 
a serious complexion, and I think I should be failing in 
my duty to the members if I did not call your attention 
to the fact that the Home-office is going very carefully 
into the question of absenteeism.” After pointing out 
that the Home Segretary had expressed the opinion that 
a man who, without cause, neglects to render in full the 
service to the State for the purpose of which he has been 
exempted, cannot continue to be so exempted, Mr. Dock 


explains that, in conjunction with the mine owners, joint | 


committees have been set up at each mine to deal with 
the question of absenteeism, and while it would be the 
duty of their representatives to watch the interests of 
those members, who from some unavoidable cause, or for 
some good and valid reason have had to absent themseives 
from work, they could not be expected to defend such as 
habitually were idle when they might be at work. With 
that principle there can be no disagreement. 


Cleveland Iron Trade. 


Although business in the Cleveland iron trade 
still continues on the quiet side, the undertone is very 
strong, and the market quite firm. A moderate business is 
reported with the home foundries, which are placing 
orders for the delivery up till the end of the year where 
makers are in a position to deal with them. Scottish 
consumers are putting out feelers for iron for November 
delivery, in anticipation of a removal of the embargo on 
sales for delivery in that month. In the foreign trade 
French official buyers are well in evidence, having secured 
some substantial parcels. Licences are also coming 
forward rather more freely for Italy and a small trade is 
also proceeding with Russia. Makers’ stocks are low and 
are only lifted with difficulty owing to the lack of labour. 
But with exports to neutrals barred, the existing output, 
subject to careful allocation by the Control Committee, 
is continuing to meet all urgent requirements. The home 
maximum prices stand at 87s. 6d. for No. 3, No. 4 foundry, 
and No. 4 forge, with 91s. 6d. for No. 1. The general 
export quotation is 97s. 6d. for No. 3, with No. 1, 102s. 6d.; 
No. 4 foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. 


Hematite Pig Iron. 


Conditions are still unfavourable to the trans- 
action of new business in East Coast hematite iron. It is 
taking makers all their time to maintain deliveries under 
their existing contracts, which are exceedingly heavy, 
and they are not accordingly in a position to entertain 
new business. So far there has been no alteration in the 
home maximum price, which is reported to be engaging 
the attention of the authorities. For home consumption 
and for France the figure remains at 122s. 6d., with the 
general foreign quotation 140s. 


Iron-making Materials. 


The foreign ore position remains steady. with 
consumers still reluctant to do more than consider 
occasional odd cargoes. Fair average deliveries of coke 
are forthcoming, and the price of good medium furnace 
qualities is around 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


Indications point to all kinds of work in finished 
iron and steel being prosecuted vigorously, and to the fact 
that an enormous tonnage is being turned out. The high 
pressure for all varieties of steel for Government purposes 
still prevails as the outstanding feature of production, 
very little being left for ordinary consumers after these 
demands have been satisfied. Not only is the demand 
for steel for shell bars unabated, but indications are not 
wanting to prove that an additional output will be 
absolutely necessary before very long. With all this 
urgency the mills are kept constantly employed, running 
day and night unceasingly, their capacity being taxed to 
the utmost extent. The following are home maximum 
prices :—Steel ship plates, £11 10s. ; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d. ; heavy steel rails, £10 17s. 6d. ; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d. ; best bars, £15 7s. 6d.; double best 
bars, £15 15s. ; treble best bars, £16 2s. 6d. ; packing iron, 
£11; packing iron, tapered, £11 15s.; iron ship angles, 
£13 15s.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel hoops, £16; steel joists, £11 2s. 6d. ; 
steel strip, £17; heavy sections of steel rails, £12, all less 
2} per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


Record Prices for Manufactured Iron. 


The ascertainment of production and prices in 
manufactured iron in the Cleveland and North of England 
district was issued this week by the secretaries to the 
Board of Conciliation and Arbitration. The return covers 
the two months ended August 3lst. The production for 
the two months is put at 7849 tons, and net average 
selling price of rails, plates, bars, and angles at 
£12 7s. 0.14d. It is declared that in accordance with 
the sliding scale the wages of ironworkers will be 
advanced by 6d. per ton on puddling and 5 per cent. on 
all other forge and mill wages. The sales were made up 
of 801 tons of plates, 6863 tons of bars and 183 tons of 
angles, the average net selling prices being, plates 
£12 8s. 2.63d., bars £12 6s. 8.92d., and angles £12 IIs. 
9.71d. The return is satisfactory, showing as it does 
that, despite the war, the production has not been 
materially reduced. Comparing each grade with that of 
the preceding return, plates have fallen from a production 
of 1023 tons to 801 tons, but advanced in price from 
£10 Is. 10d. to £12 8s. 2d. Bars were 7233 tons—85.38 
per cent. of the total, and sold at £12 2s. lld.; and for 
the last two months amounted to 6863 tons—87.44 per 





cent. of the total, and sold at £12 6s. 8d. Angles have 
fallen from a make of 215 tons to 183 tons, and have 
advanced in the realised price from £11 Is. Id. to 
£12 11s. 9d. The gain in the two months in the average 
selling price is 9s. 7d., but,. when compared with a year 
ago, the gain is one of £3 8s. 10d. in the average. Plates 
were then £8 9s. 4d., bars £8 19s. 6d., and angles £8 18s. 6d., 
the average price being £8 188. 8d. Never in the 
history of the trade have prices been at such a high point 
as is now recorded, and as wages are governed by the 
ascertained selling price, they are also at the highest point 
ever recorded. This advance is the fifth in succession, 
and the total advances for the past twelve months amount 
to 324 per cent. 


The Coal Trade. 


The coal market is now rather unsettled, with 
drooping tendencies. Last week’s firm prices have given 
place to much easier conditions, and the spot position is 
weak for nearly every class. Though there has yet been 
no official announcement of the ratification of an agreement 
in regard to prices of coal and freights for Italy and the 
Mediterranean, the general impression is that such an 
arrangement will come into force shortly. It is now 
stated that there have already been heavy sales of best 
Durham steam and gas coals in anticipation—figures 
mentioned largely exceed 150,000 tons—at the proposed 
scheduled figure of 25s., all for forward delivery. Best 
Northumberland steams are quiet and seconds are equally 
flat, though the prices remain nominally unaltered. 
Small steams are very slow, with little being done. The 
Durham market is quiet throughout, and while prices are 
nominally unaltered, there is not much prompt business 
under treaty. Coke is in good request for all makes and 
the late prices are unaltered, but the difficulty of getting 
licences prevents any attempt at forcing values up. 
Quotations are as follows :—Northumberiands: Best 
Blyth steams, 40s. ; second Blyth steams, 30s. to 32s. 6d. ; 
best smalls, 22s. 6d.; households, 37s. 6d. to 40s. ; 
bunkers, 22s. 6d. to 25s. ; Tyne prime steams, 37s. 6d. to 
40s. ; Tyne second steams, 32s. 6d. to 35s. ; special Tyne 
smalls, 23s. ; ordinary smalls, 20s. Durhams: Best gas, 
32s. 6d. to 35s.; second gas, 27s. 6d. to 30s.; special 
Wear gas, 34s. to 35s.; smithy, 25s. ; coking unscreened, 


24s. to 25s.; coking smalls, 21s. to 23s.; ordinary 
unscreened bunkers, 24s. to 26s.; best bunkers, 26s. 
to 27s. 


Blast-furnacemen’s Wages. 


Another substantial advance has been conceded 
to blast-furnacemen in the North-East district. The 
ascertainment issued by the Ironmasters’ Association for 
the past quarter certified the average net selling price of 
No. 3 Cleveland pig iron to have been 87s. 11.31d. per ton, 
as compared with 81s. 5.96d. for the previous quarter. 
There was thus an advance in price of 6s. 5.35d. per ton 
in the third quarter of 1916. According to the sliding 
scale arrangement this carries an advance of 8 per cent., 
which will raise the wages from 61.75 per cent. above the 
standard to 69.75 per cent. above the standard. 


Cleveland Miners’ Wages. 


This week the wages of ironstone miners in the 
Cleveland district were advanced by 10.25 per cent. 
Since the war commenced the increase on the standard 
rate has been 294 per cent. 








SCOTLAND. 
(From our own Correspondent.) 


Firmer Markets. 


UnpvER present conditions industrial energies 
are almost entirely devoted to the production of the neces- 
sary materials for the conduct of the war, and private 
enterprise has suffered accordingly. Ordinary consumers, 
therefore, find it practically impossible to obtain material, 
and are ready to pay anything in reason for guaranteed 
deliveries, and consequently, though few makers are in a 
position to entertain such business, various commodities 
have considerably appreciated in value, and the general 
tendency is in an upward direction. In the meantime 
mills are booked up for months ahead, and can hardly 
increase their commitments, even when urgent Govern- 
ment business is in question. Owing, also, to present 
circumstances, the export trade is labouring under whole- 
sale restrictions imposed by the licensing system, and 
prospects for the future are far from satisfactory, and likely 
to remain so unless the controlling hand of the Govern- 
ment lightens a little. At the same time it is nothing short 
of marvellous to note how well shipments are maintained 
in view of high costs both of material and freight, though 
the fact that a large proportion of the business overseas is 
being done with Allied countries and the Colonies cannot 
be overlooked. An early improvement in the supply of 
raw materials produced at home is anticipated, while 
further schemes to provide necessary labour are under 
consideration. If these questions could be satisfactorily 
settled many difficulties would be overcome almost imme- 
diately. if the question of providing adequate tonnage 
was settled British manufacturers could at once set about 
securing their position in the markets of the-world. There 
is a growing conviction amongst the leaders of industry 
that the time to accomplish this is upon us, and that to 
stand aside until the cessation of hostilities is a mistaken 
policy. ; 


Shipping. 

Business continues moderately good considering 
the times and facilities. Cargoes, both outwards and 
inwards, have been fairly heavy, and in the case of some 
commodities, particularly coal, are considerably improved. 
Imports included 14,000 tons timber, 2360 tons copper ore, 
3300 tons magnesite, and about 23,000 tons iron ore. 
Among the exports were 28,000 tons of coal to France, 
2000 tons iron and steel material, and 1100 tons paper to 
Australia. It is said that there are over 100 steamers, 
amounting to about 500,000 tons, on the stocks in Clyde 
shipyards, and in the water, which, at the present rate of 
completion, will take about three years to work off. 
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Pig Iron. 


Scotch pig iron continues strong. All qualities 
are in very heavy demand. Licences for shipment are 
not readily granted, and last week’s total only amounted 
to 500 tons, compared with 1169 tons in the same week of 
last year, while the total shipments to date, amounting to 
68,266 tons, show a decrease of 46,596 tons compared with 
the same period in 1915. 


Quotations. 


The prices of Scotch pig iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 
1, 125s. ; Nos. 3, 120s. ; Govan, No. 1, 122s. 6d. ; No. 3, 
120s. ; Clyde, Summerlee, Calder and Langloan, Nos. 1 
130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; No. 3, 
126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan or Troon, and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d. ; Nos. 3, 121s. 6d. ; Shotts and 
Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The position in the various departments of the 
Scotch iron and steel trades continues to be one of extreme 
activity. Government demands still take first place, and 
are apparently without limit. Works are taxed to their 
utmost, and the pressure for the delivery of shell bars is 
particularly heavy. There is also a steady inquiry for 
steel for shipment to Allied countries, but the difficulty 
in obtaining export licences is hampering business. Ordi- 
nary mercantile lines are neglected. Makers of steel 
sheets report continued strength, with an inability to give 
much attention to anything outside of war material. 
Malleable ironworks are also fully engaged, both in their 
iron and their steel departments. The former are very busy 
in view of the substitution, in many cases, of iron for steel, 
while the steel department is entirely employed on Govern- 
ment orders. “Crown” iron bars are quoted about 
£13 7s. 6d. to £13 10s. per ton, less 5 per cent. for home 
delivery, and £12 10s. per ton net for export. Makers of 
wrought iron and steel tubes have a moderate amount of 
work on hand, both for home and export. Makers of all 
kinds of machinery report active conditions. There is no 
end to the orders for machinery for munition works, while 
the heavier classes are also in great request. Firms 
engaged in the manufacture of bolts and nuts have as 
much on hand as they can tackle. 


Coal. 


The improvement in the Scotch coal trade con- 
tinues, and there are signs of a general broadening out. 
The market shows a general tendency in an upward direc- 
tion, which is likely to be maintained as the season pro- 
gresses. Licences are still difficult to obtain, however, 
while the supply of tonnage cannot be termed satisfactory. 
In the West of Scotland best ells are firmer, with seconds 
also improving, while splints are fully booked, mostly 
against old contracts. Navigations and steams continue 
at about last week’s level. Smalls of all sizes are un- 
changed. Ell coals are quoted, f.o.b. at Glasgow, 24s. to 
26s.; splints, 25s. to 35s.; navigations, 32s. to 33s.; steams, 
22s. to 27s. 6d. ; treble nuts, 23s. ; doubles, 22s. ; singles, 
2Is. In Fifeshire the collieries are experiencing a great 
demand for first-class steams and find some difficulty in 
overtaking their orders. Third-class qualities, on the 
other hand, are easier. Best screened navigation coals 
are quoted f.o.b. at Methil or Burntisland, 35s. to 40s. ; 
first-class steams, 33s. to.35s. ; third-class qualities, 25s. to 
26s. per ton. The collieries in the Lothians district have 
been busier of late. Inquiries are more plentiful, and all 
classes of coal are sharing in the forward movement. Best 
steams are quoted, f.o.b. at Leith, 30s. to 32s.; seconds, 
28s. to 29s. per ton. The aggregate shipments from 
Scottish ports during the past week amounted to 187,774 
tons, compared with 216,756 in the preceding week, and 
240,280 tons in the corresponding week of last year, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE conditions governing the coal trade have 
not materially changed during the past week, except 
that they are more unsettled, and increased uncertainty 
prevails. Export licences have been withheld, particularly 
for Spain, on a scale more stringent than at any previous 
period, and this has caused a good deal of discussion, 
not to say irritation. Exporters are also very anxious 
to know something about the extension of the limitation 
scheme to Italy and other Mediterranean destinations, 
not only as to the probable date of its introduction, but 
as to the details of the scheme itself. It was thought 
that it was likely to come into force about the middle of 
this month, but now the opinion is held that the beginning 
of November is more probable. The complaints which 
were made recently by certain Cardiff exporters, that 
the Swansea Committee for the supply of coal to France 
was not treating them fairly, and was stopping some of 
them from shipping anthracite coals, have now been 
discussed at a joint consultative meeting of the Cardiff 
and Swansea Committees. Upon the facts put before 
this meeting, and the explanations forthcoming, it was 
decided that the Swansea Committee was justified in 
all the action it had taken. 


Foreign Coal Exports. 


Returns of foreign coal shipments from the 
South Wales district last week compared very favourably 
with the total for the corresponding period of last year. 
Cardiff sent away no less than 437,951 tons, or 226,483 
tons more than a year ago. Of the total of 437,951 tons, 
over 390,000 tons were cleared for Allied destinations, 
and rather more than 43,000 tons were shipped to neutrals. 
Newport dispatched nearly 70,000 tons, or 19,000 tons odd 
above the figure for last year. Swansea’s return of 3112 
tons was 61,072 tons less than the corresponding period 


Current Business, 


Operations on the market have been reduced 
to a very low level. Difticulties have increased rather 
than decreased, and the conditions generally have been 
so conflicting as to make it almost impossible to arrive 
at any satisfactory idea as to real values. Business 
has very largely been curtailed owing to the withholding 
of coal export licences, and the inquiry has been extremely 
meagre all round, giving the market an appearance of 
weakness, which exists only, in fact, here and there, 
and then it is frequently found that advantage of this 
weakness cannot be taken, because the Admiralty autho- 
rities decline to release the coals. The rough weather 
has helped to dislocate the arrangements of collieries 
by delaying the arrival of tonnage, and, as a consequence, 
some colliery salesmen’ have been placed in an awkward 
position, because of the shortage of empty wagons. To 
seek relief they have been prepared to sell for immediate 
shipment at prices several shillings below current quota- 
tions, but very few of these sales have gone through, for 
the reason that the authorities have refused to allow the 
coals to go. The position is that current quotations are 
practically only nominal, and until something definite 
is known about the extension of the limitation scheme 
to Italy and other Mediterranean destinations, buyers 
are not prepared to operate forward. In the case of the 
inferior coals, such as No. 2 Rhondda, some qualities 
range down to the limitation prices of 30s. for large and 
20s. for smalls. In the case of small coals, the market is 
undoubtedly easier, best bunkers not being worth more 
than 28s. to 29s., with cargo sorts ruling up to 24s. at the 
very outside for best descriptions. Business in patent 
fuel is quite negligible in quantity, while the pitwood 
market shows very little activity. The trouble with the 
importers has been the question of securing railway 
wagons, and this has exerted an adverse tone upon values, 
making the market easy at 44s. to 45s. 


LATER. 


The coal market has developed further weakness for 
prompt shipment, but though easiness is more pronounced 
the view is held that it is only temporary and that there 
will be probably before long a sharp recovery. At the 
moment business for Italy is very largely suspended 
pending a definite announcement concerning the limitation 
scheme, while operations for neutral destinations are very 
meagre because coal export licences are withheld. The 
result is that there is practically nothing outside of 
limitation business for France being done. The Admiralty 
authorities are not releasi g much coal, and colliery owners 
are pressing their contractors to take out their quantities ; 
but as they cannot ship them, and as there are extremely 
few buyers, coals are on offer at shillings less than a week 
ago for prompt shipping. A buyer with a ready boat and 
possessing his coal export licence can practically name 
his own figure for coals, provided the Admiralty authorities 
will release them. Ordinary second Admiralties have 
been done at 38s., and ordinary drys are obtainable as low 
as 35s. Monmouthshires share the general weakness, 
best Eastern Valleys being worth no more than 37s. to 
38s. Bituminous descriptions are also down, while small 
coals are easy as the demand is meagre. Best bunkers 
are about 28s. to 28s. 6d. at the best. Patent fuel and 
pitwood are unchanged, the latter being on the easy side 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 39s. to 40s.; ordinaries, 
38s. to 39s.; best drys, 40s. to 42s.; ordinary drys, 38s. 
to 40s.; best bunker smalls, 28s. to 29s.; best ordinaries, 
27s. to 28s.; cargo smalls, 22s. to 24s.; inferiors, 20s. to 
22s.; best Monmouthshire Black Vein large, 41s. to 42s.; 
ordinary Western Valleys, 40s. to 41s.; best Eastern 
Valleys, 40s. to 41s.; seconds Eastern Valleys, 37s. to 40s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 38s. to 40s.; smalls, 30s. to 33s.; No. 2 Rhondda 
large, 32s. to 34s.; through, 27s. to 28s.; smalls, 23s. to 
24s.; patent fuel, 40s. to 43s. 6d. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 44s. to 45s. 


Newport. 


There has been comparatively little fresh 
business done, but the market in Monmouthshires has 
been, on the whole, fairly steady, and the tonnage position 
continues to be satisfactory. Collieries are very well 
stemmed, the reason being that the demand has been 
chiefly for these coals, as there is not so much risk as 
regards getting them held up by the Admiralty authorities. 
The majority of collieries are pretty well engaged, although 
the market is not altogether free from irregularity for 
immediate loading, though sellers are asking rather 
higher prices for supplies for forward shipment, as it is 
expected that there will be increased pressure later on, 
when delayed tonnage comes to hand. Approximate 
prices :—Steam coal: Best Newport Black Vein large, 
41s. to 43s.; Western Valleys, 40s. to 41s.; Eastern 
Valleys, 40s. to 41s.; other sorts, 37s. to 40s.; best smalls, 
26s. to 28s.; seconds, 24s. to 26s. Bituminous coal : 
Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 
25s. 6d.; patent fuel, 40s. to 42s. Pitwood, ex ship, 44s. 
to 45s. 


Newport Metal Exchange. 


The position in the local iron and steel trades 
shows no change. A fair number of orders are about, but, 
as is usual, business was held up until the quarterly meeting 
at Birmingham on Thursday. Prices in all- departments 
are well mainteined, and the tendency is to increased 
firmness. Prices at the bar mills are nominal and work 
is proceeding at full pressure. The blast-furnaces are also 
busy, with quotations steady. The tin-plate market is 
unchanged, values remaining steady owing to the continued 
restriction on output. Quotations are on the basis of 
36s. 6d. to 37s. 6d. for I.C., 20 x 14, and 73s. 6d. to 74s. 6d. 
for 28 x 20's. 


Swansea. 





of 1915, while Port Talbot sent away 22,358 tons, or 8734 
tons below the total of 31,092 tons, shipped a year ago. 





The market in anthracite coals has been fairly 
active, and the tone generally is good. There has been 


a good demand for Swansea Valley large, and values 
have improved, while Red Vein prices are very steady. 
Machine-made descriptions are very firm and scarce, and 
as @ consequence operations are.restricted. Approximate 
values :—Anthracite: Best malting large, 31s. 6d. to 
34s.; second malting large, 30s. to 3ls.; Big Vein large, 
27s. 6d. to 30s.; Red Vein large, 26s. 6d. to 28s.; machine- 
made cobbles, 40s. 6d. to 42s. 6d.; French nuts, 41s. to 
42s. 6d.; stove nuts, 41s. to 42s. 6d.; beans, 30s. to 31s.; 
machine-made large peas, 20s. to 23s. 6d.; rubbly culm, 
14s. 3d. to 14s. 9d.; duff, 6s. 3d. to 6s. 9d. Steam coal : 
Best large, 35s. 6d. to 37s.; seconds, 30s. to 33s. 64.; 
bunkers, 27s. to 30s.; smalls, 20s. to 22s. Bituminous 
eoal: No. 3 Rhondda large, 37s. 9d. to 39s. 9d.; through 
and through, 31s. 6d. to 33s. 6d.; smalls, 25s. 6d. to 27s.; 
patent fuel, 40s. to 45s. 


Tin-plates, &c. 


There is practically no movement to record in 
the tin-plate and other markets. The following are the 
official prices from the Swansea Metal Exchange : 


Tin-plate and other quotations: LC., 20 x 14 « 112 
sheets, 35s. 6d. to 36s. 6d.; LC., 28 x 20 x 56 sheets, 


36s. 6d. to 37s.; I.C., 28 « 20 x 112 sheets, 72s. to 74s. ; 
LC. ternes, 28 x 20 x 112 sheets, 57s. 6d.; galvanised 
sheets, 24 g., nominal; block tin, £181 5s. per ton cash, 
£181 15s. per ton three months ; copper, £122 10s. per ton 
cash, £119 per ton three months. Lead: English, £32 5s. 
per ton; Spanish, £30 10s. per ton; spelter, £56 per ton. 








OBITUARY. 


WALTER H. WEBB. 


Tue death is announced of Mr. Walter H. Webb, 
managing director of the Liverpool Refrigeration Com 
pany, Limited. Mr. Webb, who was a member of an oli 
Shropshire County family, was born in 1850. He took up 
the profession of engineering and sailed for some years as 
chief engineer on the steamers of the Red Star Line. He 
was the first chief engineer of the s.s. City of New York. 
“He retired from the sea in 1888 and took up mechanical 
refrigeration. He was associated with the late Joseph 
Knight Kilbourn in the erection of some of the first 
ice-making plants of a commercial character in the United 
Kingdom, and made many improvements in mechani- 
cal refrigeration, particularly in connection with the 
transport of chilled beef from North and South America. 
Apart from business his tastes were peculiarly artistic, 
and he produced much good work in etching and engraving. 
He was a member of the Institution of Naval Architects, 
a member of the Institute of Marine Engineers, and also 
a member of the Shropshire Society in London. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. A. Tooxey, consulting engineer, asks us to state 
that he has removed his offices from 212, Upper Thames-street, 
E.C., to 39, Victoria-street, Westminster, S.W. His telephone 
number is Victoria 7423, and his telegraphic address *‘ Juniorinst, 
Vic., London.” 


At a recent board meeting of the British Thomson-Houston 
Company, Limited, of Rugby, Mr. J. F. Nauheim retired from the 
chairmanship as from September 30th, 1916. The mdnaging 
director, Mr. H. C. Levis, was appointed chairman of the board, 
and also retains the managing directorship of the company. 








Contracts.—The Mirrlees Watson Company, Limited, 
Glasgow, has recently received orders for 34 sets of condensing 
plants, practically all for war service work, and of varying steam 
duties up to 130,000 Ib. steam per hour. 


Etectric VEHICLE Commitree.—A meeting of the Electric 
Vehicle Committee was held in London on September 29th, 
1916, Mr. R. A. Chattock presiding. Mr. E. 8. Shrapnell-Smith, 
representing the Commerical Motor Users’ Association, was 
unanimously elected vice-chairman of the Committee. Having 
in view the extent to which electric vehicles are now being 
employed in municipal sanitary service, it was resolved to issue 
an invitation to the Institute of Cleansing Superintendents to 
nominate a representative to sit upon the Committee. Upon 
the basis of a communication received from the Recorder of 
the Standards Committee, Society of Automobile Engineers of 
America, stating that breakages of charging plugs and receptacles 
made according to the present standard had indicated the 
necessity of increasing the length of the outer metal protective 
casing of the rece tacle, and that the American standard design 
had accordingly m altered by increasing the length of the 
said outer casing by }jin. (18 mm.), the Committee decided to 
suggest to the British Engineering Standards Committee the 
desirability of altering the British standard in a similar manner. 
It may be mentioned that the said lengthening of the shell 
involves no alteration to the plug portion or to the contacts or 
moulded insulation of the receptacle. The date of the next 
meeting was fixed for Friday, November 10th, at the Institution 
of Electrical Engineers, 


OpPeNINGs FoR British Trapre.—The British Vice-Consul 
at Baku—Mr. A. E. R. McDonell—has forwarded to the Board 
of Trade, under date August 15th, a copy of a specification, 
together with plans, in connection with a call for tenders by the 
Mayor of the Municipality of Baku for the supply, delivery, and 
erection at the Sumgait pumping station of the Baku water- 
works of (a) two double-acting plunger pumps, to be operated 
by 400 horse-power Diesel motors already installed ; (6) two 
four-cylinder type Diesel motors of 600 horse-power each, with 
two double-acting plunger pumps for same ; and (c) a traveller 
crane of 19 m. span, capable of lifting the heaviest parts of the 
plant, together with all accessory and spare parts required. 
No date has been fixed for the receipt of tenders, but early 
delivery is required. Firms intending to tender should notify 
the municipal authorities by telegraph both of their intention, 
and, later, when the tender is dispatched. The municipal 
authorities will then await the receipt of such F gpveicr ety 
notified tenders before awarding the contract. If possible, 
prices should be quoted delivered at Baku, including cost of 
transport and duty. In view of the fluctuations in exchange 
it would probably be well for British firms to quote in sterling. 
The above-mentioned copy of the specification—in English— 
together with the plans, may be inspected by United Kingdcm 
manufacturers of the goods mentioned at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-st., 
London, E.C. The Boletin Oficiel—Buenos Aires—of August 
3rd publishes a Decree approving plans presented by the Buenos 
Aires Western Railway Company for the construction of a branch 








line, about 10 miles long, from the “‘ Colonia Alvear ” station. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampt buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment ig the date of the advertisement of 
the acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


101,382 (4931 of 1916). April 4th, 1916.—-DeTacnaBLe Heap 
ror INTERNAL ComMBUSTION ENGINES, Emile Wery, 52, 
Meridale-road, Wolverhampton. 

The object of this invention is to provide the cylinders with 

a detachable head, carrying the valve gear, which can be 

quickly removed for the inspection of the pistons and sparking 

plugs, without having to detach or dismantle the sparking plugs 
or their connections, the carburetter, the exhaust or water 
pipes. The cover is adapted to be rotated to admit of the 
inspection or rapid removal of the valves. Figs. 1 and 2 show 
details of a four-cylinder engine fitted with this apparatus, 
and Fig. 3 shows this mechanism on a larger scale. The engine 
cylinders A are formed with a longitudinal concave seating 
semi-circular in transverse section, and engaging within this 
seating is a separate rotatable cylindrical head B, carrying the 

valve gear, including the valves C, cam shaft D, and tappets E. 

At the front end of the rotatable head is a bearing or bracket F 

fixed to the cylinders, and at the rear end is a bracket G, also 

fixed to the’eylinders, and serving for the passage of the cooling 
water. This bracket carries a hinged cap H to admit of the 
removal of the head. The lower part of the head is cast semi- 

cylindrical, and the pric os cylindrical form is obtained by a 

sheet metal cover J, enclosing the upper part. The cam shaft 

K, driven by gear wheels or by chain, as well as the outlet pipe 

for the water circulation system, are concentric with the head. 

This cam shaft turns in bearings L in a sleeve M fixed or 

cast in the head. This sleeve serves for the collection of the 

oil, and is gapped or cut away adjacent to the cams for the free 








movement of the tappets operating the valves C. These valves 
are inclined, and the form of the combustion chambers O is 
substantially hemi-spherical. The tappets are guided and 
pivoted, on the one hand, in the supports P, made in two parts, 
one fixed on the sleeve, and the other in cups Q, carried by 
screws R, screwed into the upper part of the head. The series 
of openings 8 is provided in the head for receiving and permitting 
the movement of the valve mechanism. Wicks T, passing at 
the side of the cams, dip into the oil in the sleeve, and are 
threaded through a passage U, their outer ends being situated 
in holes provided in the screws R. A passage leads the oil to 
the pivots of the tappets as well as to the valves. The oil, 
supplied by an automatic distributor to an axial hole of the 
cam shaft, passes into the sleeve in order to flow through an 
opening W into a reservoir X in the end bracket and returns 
finally to the engine sump. A lever Y, fixed upon the cylinder 
head, serves to turn the Gace to the right or to the left. The 
head, with its distribution system, turns about the cam shaft 
K, which is held fixed by gear wheels. A spring button carried 
in the lever Y is guided, during the rotation of the head, within 
a semi-circular groove, and in order to indicate more clearly the 
three positions enters holes and a slot. The hand wheel A! 
is fixed on the sleeve B1, which is utilised for the outlet of the 
water, and serves to press the head against a rear bracket. For 
this purpose the sleeve is externally screwed, and is mounted 
within an internally screwed boss on a bracket, so that by the 
rotation of the hand wheel the sleeve is moved axially.— 
September 20th, 1916. 


MEASURING AND TESTING INSTRUMENTS. 


101,374 (3148 of 1916). March 2nd, 1916.—Sream ENGINE 
Inpicator, Arthur Ryder, The Laurels, Hartford, North- 
wich. 

This invention is for a new indicating apparatus, designed so 
that all the mechanism may be left upon the engine while the 
latter is running, yet it is ready for instant use. It is normally 
quiescent, the sole moving part being the driving excentric 
on the engine, whereby no part of the indicating apparatus is 
constantly moving or subject to stress, to cause wear and tear, 
or interfere with adjustments. Fig. 1 is a diagrammatic view 
of the mechanism, and Figs. 2 and 3 show the apparatus in 
elevation and plan. On the crank shaft A of the engine to be 
indicated are keyed excentric discs B, which operate arms 
C carried on trunnions, and provided at their other ends with 
cords D, connected to the indicator E, mounted in a plug on 
the cylinders F G. The cord passes over a quadrant H on a pivot 
J, and from thence a further cord passes from the quadrant K 
to another indicator. By the use of such quadrants the cord 


D is always moving at a speed which is a constant function of 





the speed of lift of the excentrics. The cords are detachably 
connected to the ends of the levers C as shown. The roller of 
each arm will, when a diagram is being taken, be held firmly 
in contact with its cam disc by means as spring 8. The roller 
C is normally held out of range of the lifting disc by means of 
a catchJM. It will be seen, therefore, that by a simple releasing 
of the catch it would be possible immediately to obtain an 
indicator diagram of the particular cylinder, the motion of the 
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piston of which corresponds with the motion of the cam of the 
release lever. If all the catches are releAsed simultaneously, 
it is possible to simultaneously obtain diagrams for all the 
cylinders of the engine. To restore the arm to its inoperative 
position it is sufficient to depress the outer end until it comes 
into reach of the catch. Similarly, any connecting cord can be 
detached from its hook by drawing it down by means of a handle 
N upon it in the manner usual on indicating apparatus,— 
September 20th, 1916. 


TURBINE MACHINERY. 


101,380 (4829 of 1916). April Ist, 1916.-Turust BrariIncs 
FoR STEAM TURBINES, Aktiengesellschaft Brown, Boveri 
and Cie., Baden, Switzerland. 

This is an invention to prevent the escape of steam through 
the labyrinth packings of steam turbines. Figs. 1 and 2 show 
the arrangement adopted by the inventors, and Figs. 3 and 4 
details of the thrust rings. The bearing brass is, as before, 
divided into two relatively adjustable halves A and B, but for the 
purpose of taking the axial thrust undivided rings HI are 
employed, fixed alternately in the top brass only—H in A— 
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Fig .4 





and in the bottom brass only—I in B. The free half of each ring 
has an amount of play—-S—in the bearing, and the entire ring 
is made sufficiently strong to withstand the bending stresses. 
Fig. 3 shows a ring T, the thrust surface of which is lined with 
white metal T. It has a shoulder V extending over a semi-circle, 
which serves for insertion in the bottom brass. Since these 
rings are made in one piece the shaft collars K must be con- 
structed so as to be removable from the shaft. For this purpose, 
as shown in Fig. 1, hollow cylindrical spacing pieces L are 
employed, which are held in place, together with the shaft 
collars K, by means of a nut R.—September 20th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


14,116. October 5th, 1915.—CHANGE-sPEED GEARING, Albert 
Aichele, 28, Wiesenstrasse, Baden, Switzerland. 

This invention relates to change-speed gearing, chiefly for 
motor vehicles, and the object is to provide an improved form 
which is noiseless in r ing. The gearing is shown in Figs. 1 
and 2herewith. A is the driving shaft and B is the driven shaft. 
In order to obtain the highest speeds these shafts can be directly 
coupled to one another by means of the dog clutch C. On the 
shaft A is rigidly fixed the toothed wheel or pinion D, which is 
engaged continually with the wheel D4. The latter is rigidly 
connected to the change wheels E and F! by the common sleeve 
G, and axially movable on the counter axle H. The breadth 
of the pinion wheel D is equal to the breadth of the wheel D!, 

lus the amount of axial displacement of the wheel sleeve G. 

f the latter is displaced to the right, the change wheel E' is 
thrown into gear with the wheel E of the working shaft B, and the 
ear runs with the first s If the sleeve G is displaced to the 
left the change wheel F' is thrown into gear with the wheel F, 
and the car runs with the second speed. In order to save room 
in the axial direction, the working shaft B is formed partially as 
a hollow shaft within the toothed wheels E, F, M, N, 8S, so that 
the bearings and the driving half of the coupling C can be located 
within it. By means of the pairs of pce and the coupling C 
three steps of speed can be obtained. Further speeds can be 
provided by the addition of other countershafts, as at K. The 
inventor claims: Toothed wheel change gearing, in which the 
teeth of the toothed wheels are inclined, and comprise two main 
shaft ends, and at least one change wheel, countershaft, or 
sleeve carrying rigidly two or three wheels, and movable parallel 
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to the main shafts for Z, ised by the feature 
that the axial thrust, acting upon the driven toothed wheel of 
the countershaft or sleeve, is balanced by the opposite axial 
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thrust exerted by the driving toothed wheel, so that no thrust 
is applied to the operating fork by the wheels.—September 20th, 
1916. 


PUMPING AND BLOWING MACHINERY. 


100,635 (6345 of 1916). February Ilth, 1916.—Ar1r Com- 
PREssORS, Samuel D. Black and Alonzo G. Decker, 2614, 
Guildford-avenue, Baltimore, U.S.A. 

This is a portable air pump or compressor, such as may be 
useful for inflating pneumatic tires. It comprises an air com- 
pressor A, which is driven by means of the motor B and gearing 
C. A fan D is placed between the motor and the pump, and is 
driven by the motor. The whole of the mechanism is enclosed 
in a casing, which is arranged to act as an air-confining means, 
whereby the fan creates a draught of air, which passes over the 
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electric motor and compressor, and keeps them cool. The com- 
pressed air passes out from the cylinder by way of the valve E and 
pipe F. The armature G of the electric motor rotates between the 
poles H and J ofa laminated field piece or magnet secured to the 
interior of the casing, the field coils K and L of which are 
arranged on the pole pieces as shown, leaving spaces M and N for 
the passage of air. The field magnet of the motor and the casing 
are so shaped, the latter being hexagonal in cross-section, 
that air spaces will be formed between the casing and the motor 
field magnet, such spaces extending longitudinally of the casing. 
—September 20th, 1916. 


LIGHTING AND HEATING. 


13,079. September 13th, 1915.—Arc Lamps, James Brockie, 
4lc, London-road, Forest Hill, London, and others. 

This is a regulating device for arc lamps in which a compressed 
air motor is employed to operate the carbon holders, the supply 
of air to the motor being regulated electrically according to the 
requirements of the are. Figs. 1, 2, and 3 show the arrangement 
of the mechanism. A is a reservoir of compressed air; B a 
reducing valve connected by pipes to the main air valve C 
from which pipes lead to a regulating valve D. The air engines 
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Fig. 1. 




















comprise three cylinders E, of which the pistons are connected 
to the same crank pin F, a pinion G on the crank serving by 
means of a sprocket wheel, or other known device, to operate 
the carbon holders. The regulating valve D, when rotated in 
either direction through a small angle uncovers ports for the 
admission of air to the engine, the direction of rotation of the 
valve D determining the direction of running of the engine. 
The regulating device comprises coils H # ghcogcme with a nearly 
closed iron magnetic circuit of which K are projecting poles. 
The coils H are wound so as to produce consequent poles, 
N and S. The magnetic circuit is completed through an 
armature J which is secured to a spindle L. The magnetic 
attraction between the ends of the armature J and the poles K 
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is opposed by the springs M. The main valve C comprises 
a valve O, which is closed by a spring Q and opened by a plunger 
P moving within coils T and U, energised respectively from 
currents in shunt and series with the carbon electrodes ; both 
windings co-operate in their action on the plunger P.— September 
20th, 1916. 


MINES AND METALS. 


12,993. September 10th, 1915.—Trstine Mertats, Henri J. C. 
Simson, 8, Stanhope-terrace, London, N.W. (a communi- 
cation from abroad, by Peter Saldau, Ecole des Mines, 
Petro; \. 

This is an invention for determining the “critical” or 
conversion point of samples of iron or steel by measuring the 
electrical resistance of a test piece whilst heated to a high 
temperature. The apparatus comprises a closed retort of 
refractory and chemically inert material furnished on its exterior 
with means for heating its central portion and for cooling its 
ends and for passing a current of chemically inert gas there- 
through or creating a vacuum therein, and internally with a pair 
of chemically inert and chemically insulated gripping devices 
adapted to hold a sample of metal to be tested and with means 
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for determining the temperature within the retort. The closed 
retort preferably consists of an elongated tube of porcelain 
extending through the opposite ends of the furnace, which is 
furnished with trunnions. The ends of the retort which project 
from the furnace are each provided with a detachable extension, 
one of which is furnished with a cooling jacket and an inlet 
for the inert gas, and the other with an outlet for the gas and 
carries the gripping devices and temperature determining means. 
The ends of the gripping devices which extend from the retort 
are furnished with cooling means. T is the sample of metal, 
S the gripping devices, Z the thermo element, D is the retort 
fitted with extensions E, F, the latter of which has an inlet H 
for inert gas, G and J are cooling jackets, M is the gas outlet and 
N an insulating tube.— September 20th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,125. September 14th, 1915.—Coxtzapsrste Taps, Herbert 
Austin, the Lickey Grange, Bromsgrove. 

This invention relates to taps having cutters which, on com- 
pletion of the cutting operation, may collapse to allow of 
ready withdrawal. Figs. 1, 2, and 3 represent sectional and 
outside views of a tap constructed in accordance with the 
invention. A is the stock of the tap. B are radial cutters of 
which the cutting surfaces project through slots which are 
formed in the forward end of the stock. C is a cap which is 
fixed by screws against the outer end of the stock to close the 
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Fig.2. 





slots and prevent the cutters moving endways. D is a plug 
which is formed with a number of collars and passes axially 
through a chamber of the stock and is guided at its rear end 
through an opening at the inner end of the chamber, and at its 
outer end, where it is reduced in diameter, is guided through 
an adjusting nut E. The inner ends or bases of the cutters B 
are formed as segments of an annulus, and these bases are 
situated within the outer portion of a chamber. Springs F are 
arranged within holes of the stock A and abut at their outer ends 
against plugs which are screwed into the outer ends of the holes, 
and at their inner ends partially against one of the bases and 
partly against the adjacent base, and the cutters are constantly 
pressed in an inward direction by the springs F. The collars 
around the plug D are each formed with a bevelled surface at 
the forward end, The inner surfaces of the bases of the cutters 
are formed with projections, of which the sides are bevelled to 





correspond with the bevelled surfaces X, and of which the faces 
immediately forward of the bevelled surfaces are cylindrical, 
or somewhat tapered, to correspond with the peripheral surfaces 
of the collars, When the plug D is drawn back the peripheral 
surfaces pass clear of the corresponding surfaces of the 
projections and the springs F move in the eutters and allow 
the tap to be withdrawn from a hole within which it has cut 
a screw-thread, the projections passing into the spaces between 
the collars. When the ping is again advanced the bevelled 
surfaces engage with the bevelled surfaces Y and move out the 
cutters, and by further advancing the plug the peripheral 
surfaces again engage’ with the corresponding surfaces of the 
projections and maintain the cutters in their outward positions. 
G is a lever which passes through a slot for operating the plug 
and may be moved backwards or forwards.—September 20th, 
1916, 
13,126. September 14th, 1915.—Borrtne Bars, Herbert Austin, 
the Lickey Grange, Bromsgrove. 

A boring bar constructed according to this invention comprises 
a bar B constructed fs shown in the illustrations and having 
a longitudinal groove C, the lower surface of which corresponds 
to the interior surface of the article to be bored. Upon the 
bar is mounted as a good sliding fit a sleeve D which carries 
a pivoted tool-holder F, the latter being adapted to slide within 
the groove. A portion of the lower surface of this holder F is 
guided by the lower surface or groove of the bar whereby the 
tool is caused to operate on the inner surface of the shell and 
produce the correct formation. The pressure upon the cutting 
tool would probably ensure that the lower surface of the pivoted 
tool-holder would always rest upon the bottom of the groove of 
the bar, but in order to ensure this the tool-holder is acted upon 
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by means of the spring H. It will be obvious that the lower 
surface of the tool-holder must be so shaped as to ensure that 
a portion thereof will always bear upon the bottom of the groove 
of the bar; and the tool-holder is preferably of such width as 
to be a good sliding fit within the groove, whereby the tool is 
afforded good sideway support when cutting. The sleeve is 
also provided with a somewhat long key which is a good sliding 
fit within a keyway of the bar. When the boring bar is intended 
to be used for boring shells, and for use in somewhat confined 
spaces, the main portion of the guide-bar is preferably formed 
excentric to the portion by which it is supported, in order to 
provide sufficient strength for the guide-bar notwithstanding 
the formation of the groove, and the sliding sleeve is preferably 
formed excentric to the bar but in the opposite direction, for the 
purpose of strengthening such sleeve.—September 20th, 1916. 


MISCELLANEOUS. 


101,367 (2070 of 1916). February 11th, 1916.-Gyroscorrs, 
Emil Klahn, Morris Plains, Morris, New Jersey, U.S.A. 

This invention relates to a gyroscope and has for its object 
to simplify the construction and the manner of effecting the 
rotation of its spinning mass. The invention also provides 
a novel mounting for the latter and freedom of rotation of the 
gyroscope about a vertical axis. The drawings, Figs. 1, 2, 3, 
show the mechanism in section, A being a supporting base 
which is hung in gimbal supports, B is a dished portion to 
sustain the hollow cylinder C when not in operation. The 
latter may rotate about its vertical axis, and is supported above 
its centre of gravity by the stem D and cone pivot E. The 
cylinder C is adapted to be sustained by fiuid pressure in which 
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case it is free to rotate about a vertical axis and oscillate about 
a horizontal axis. On the top of the cylinder standards F carry 
a hollow spinning mass G constructed as shown, the periphery 
of which is perfectly smooth and runs in a corresponding 
cavity H into which the fluid under pressure is blown by a flat 
jet J. This enables the spinning mass to float freely in space 
above the cylinder. To guide the mass G and still retain the 
necessary slight degree of freedom of oscillation about a hori- 
zontal axis perpendicular to the axis of rotation of G, the latter 
is mounted upon standards F in the following manner. A shaft 
K rests upon the upper ends of the standards, but is free to rise 
therefrom, and about the shaft and within the interior of the 
mass is mounted a frame L which is adapted to oscillate about 
a horizontal axis perpendicular to the shaft K. For this purpose 
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To the frame L at each end are hed ball retaining members 
The spinning mass may thus rotate freely about a horizontal 
axis, represented by the shaft K, upon the balls N, and may 
rock as a whole with the frame L about a horizontal axis per- 
pendicular to the shaft K. It is claimed that the mountiny 
affords a means for ensuring a perfect lateral balance of the 
spinning mass, The mass may, therefore, with nicety be sup- 
ported at its centre of gravity. In any case, in view of the fact 
that the mass rotates substantially freely in space, it will fing 
its own centre of gravity.—September 20th, 1916. 
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THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tak ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If uny 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of six of the patents given below £26 and on cach 
of the remainder £18 have been paid in renewal fees. 





No. 1590/10.—Cleaning tubes. In turbine-driven tube 
cleaners, the guiding-collar consists of a number of metallic strips 
pressed radially against the tube by springs. Ges. fur Rolirén. 
reinigung, Berlin. Dated February 8th, 1909. 

No. 1635/10.—Railway permanent way. Chairs; sleepers, 
The parts of reinforced concrete sleepers under the rails or chairs 
are formed of a mixture of cement and resilient mineral, silicious 
fibrous substances such as asbestos, slag, wool, &c, These parts 
may be made integral with the sleeper in situ or elsewhere, or 
made separate as blocks and placed under the rails, connected 
in pairs by anchors and reinforcement, and formed into a 
sleeper by pouring in beton. These sleeper parts, which may be 
nailed, plugged, &c., may extend nearly or quite to the underside 
of the sleeper. Wolle, R., Germany. 

No. 1802/10.—Shearing metals. In rolling-mill shears of the 
rotary type, the shear levers may be actuated independently of 
the rotation of the wheel on which they are mounted so that 


cutting may take place when the wheel is stationary. Hilgers, 
W., Germany. = 
No. 2019/10.—Fluid-pressure power-transmission systems, 


In fluid-pressure power-transmission systems for motor cars, 
wherein several pumps are used to supply pressure fluid to 
rotary motors, a relief valve is fitted which is regulated by the 
driver to get a smooth change between distinct speeds. Lentz, 
H., and Lentz-Getriebe Ges., Germany. 


No. 2098/10.—Steam generators; steam  superheaters, 
A superheater placed between the banks of tubes in a water-tube 
boiler is controlled by a damper which restricts the passage of 
furnace gases through the boiler tubes when the superheater is 


in action. Schmidt, W., Germany. Dated February 18th, 
1909. 

No. 2287/10.—Shafts. In a construction of crank shaft in 
which the shaft and crank-pin have reduced journals united to 
the crank by shrinking, the rounded shoulders which are usually 
formed do not penetrate the crank but are overhung by annular 
projections, which bear against the faces of the crank. A similar 
construction is given to a shaft which has a reduced portion 
running in a bearing. Krupp Akt.-Ges., F., Germany. Dated 
April 27th, 1909. 

No. 2288/10.—Ordnance carriages; loading, appliances. 
Relates to loading devices for such field guns as are trained upon 
an upper carriage relatively to the trail, and consists in a 
traversable loading-tray which is connected to the trail by a 
parallel motion so that it may be swung in a longitudinal 
direction, into the loading position. The tray is detachable 
from its slide, and, when detached, it may be used to bring 
ammunition up to the gun. Krupp Akt.-Ges., F., Germany. 
Dated May 19th, 1909. 

No. 2385/10.—Centrifugal pumps. The guide passages 
connecting the periphery of one impeller with the suction eye of 
the next occupy a segment of the periphery of the first impeller, 
and then pass sideways, and at the same radial distance from 
the eentre into the plane of the next suction eye. The passage 
may be machine cut and formed of ares of circles. The casing 
castings may be adapted for use with larger impellers by 
machining away certain parts. Vogel, E., Vienna. 

No. 2496/10.—Cooling, liquefying, and separating gases. 
Comprises a form of expansion motor for reducing the tempera- 
ture of gases, which is particularly applicable for use in processes 
for the liquefaction of gases and the separation of gases by 
liquefaction, but may also be used for cooling rooms, refrigerating 
food, or for supplying cold gases to a distance. Schneider, W.., 
Germany. Dated February Ist, 1909. 

No. 2497/10.—Liquefying gases. An expansion cylinder, in 
which compressed air or like gases are caused to perform external 
work so as to reduce their temperature to the extent required 
for their liquefaction, is provided with a vacuum chamber 
comprising a number of compartments surrounding the portion 
of the cylinder which does not come into contact with the piston 
packing, whereby the insulating effect is maintained if the 
vacuum in one of the compartments is broken. This portion 
of the cylinder is made of slightly greater diameter than tlie 
piston which is provided with a fibre sleeve and packing rings 
which press strongly against the walls of the lower portion of 
the cylinder and so generate frictional heat to prevent the 
freezing of the lubricants. Leptien, F., Germany. Dated 
February Ist, 1909. 








GERMAN SuBsTITUTES FoR CoprER.—Substitutes for the 6 per 
cent. by weight of copper, which on the average goes into tee 
manufacture of a German locomotive, are reported, according to 
Iron Age, to be in part as follows :—All the smoke and steam tubes 
and the oiling cocks and thin pipes are of weldless drawn ste+l. 
For the rod bracings, axles, grease boxes, and the bracing parts, 
the difficulty is believed to have been overcome by using cast iron 
and a special alloy called flange metal, which is a mixture 0 
tin, lead, and antimony. Cast iron is used for piston-rod packing 
boxes, side-valve rods, frames, and lubricators, lubricator covers, 
and step bearings. Bronze covered with vulcanised rubber — 
which was the standard metal for the various hand-wheels 
is being replaced by cast iron wheels covered with ordinary 
string or jute fabric. German engineers are now said to he 
experimenting with a new rolling process for preparing t/ie 
flange metal referred to, having an equivalent of bronze, which 





trunnions extend outwardly from the shaft to meet pivots M. 


will dispense with antimony. 
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| cicestershire County Council. 
LOUGHBOROUGH TRCME ICA INSTITUTE. 

4 ANTED immediately, LECTU n ENGINEERING 
( eferably Electrical). a e180 4, "£178, according to 
4 erience and qualis-a' The appointment is for the 
os: iod ofthe War, but un iI probably be be made permanent. in 
the case of satisfactory service. 

\pplications, with ‘not more than three copies of recent 
toctimonials, should he sent to The Principal, The Technical 
lustitute, Longnhceesen. beg: later than November lst. 

. BROCKINGTON, 
12 Director of Education. 





STEEL WIRE CABLE FOR MATLOCK COUNCIL 
TRAMWAY, 


he Invited for Sup apply of 


STEEL WIRE Ei pee det AY CAME, i ies 1867 (one 


Wanted, Assistant Crane 


DRAUGHTSMAN for the North of England. pe _ 
seaplorse on Government work need apply. State age, sal 
experience —Address, 178, Engineer Office, 33, Norfolk: 
street, Strand, W.C. 178 a 


W anted Tcaipdiabide for Tem- 
PORARY = work, Capable ENGINEER DRAUGHTS- 
over war a and Designs 
Thenubeat Plant. — Spay “oy, Vator ‘stat lifications and 
special experience, to HCROFT, sors ing i 
65, London-wall, London, ne 79 4 








A Good Mechanical Draughts- 


onstructional Steelwork 

ERECTOR, age 28, ineligible, REQUIRES WORK home, 

or abroad preferred ; experi rienced.—L. RUSSELL, 66, Leahurst- 
road, Lewisi a n,8. E P9350 B 





ngineer, at Liberty, e 39, 
5 Soom toTAKE CHARGE of REF tot NG, ICE- 
MAKING, COLD STORAGE CONCERN. Had over 12 years 
responsible ition. ae P891, Engineer Office, 35, 
Norfolk-street, Strand, W. P81 » 





Exglishman, Desirous Returning 
S. America oo or Peru) SEEKS POST in large business 

house. Shorthand-typist, 7 ddress, P945, Engineer Office, 

33, Norfoik-street, Strand, W P45 B 





_MAN JB UIRED for tt work in an A 
tate age, oxperk ence, and sal required, 





thousand nine hundred and sixty seven) yards, 
3 |-8th inches with Manilla Core, delivered at ‘4ramway Depot, 
Matlock, carr 
Parviculars, 8 
obtained from He 3 
Hi all, Matlock. is 
Tenders (accompanied by samples of wire), marked “Cable, 
» be sent to undersigned not later than Saturday, November 
ih, 1916. 
Couneil do not bind themselves to accept the lowest or any 


Tender, 
R. TAYLOR, 
Clerk to Council. 


yment, to be 


pa 
cification, and terms as to 
D. anager, Town 


Evans, Tramway 


Town Hall, ee aiege. 
Octo tober} 126 


: TO MANUFACTURERS. 


Tenders Required for ny 4 Pe 
and laying down of complete ag fg for Bright 4 
Rolling Steel Strip, from fin. x 1/32in. to wide x jin. 
thick.—If_ any further information AW. address in. 
Engineer Office 33, Norfolk-street, Strand, W.C. 71 


W anted ae Machinery Ex- 
gn) 8 Y exe | mee benny ning a agen 
with some exper.ence and 
knowledge of gene, fer see mee and Catalogue Work, aaa 
later as Foreign Travelli Representative. = Address,” 1 151, 
Engineer Office, 35, Norfolk-street, Strand, W.C 


W2 anted, Engineer, with Good 
knowadan of Structural Work and modern Handling 
Plant, to Desien and Superintend Alterations in moderate- 
sized Engineering Works in North of eee ge ~Address, 155, 
E nginese Office, 33, Norfolk-street, Strand, W 155 a 


Wanted, Rate-fixers, or Intelli- 

NT Practical FITTERS and tu RNERS to train as 
such. Men with initiative and tact uired. te particu- 
lars of age, experience, &. ie on on es mn Government 
work will be en; —Ap ly your nearest bour Exchange, 
mentioning No. A2412. 


Wanted, Working Engineer 
eng sep for the Arto e Charge of Work and 


iv 
red Steam, 0) Bit and and Petrol Engines at Estate 
and converting timber, &c. 

















Repair when requil 
Works, for pumping water, sawiny x 





Must be able to repair e machinery.—Apply, statin, 
Must De shined, tc° Meats. G. WEED and CO, Land ‘Agents | © 
Sittingbourne. A 
a ° _ 
A Manufacturing Firm (London 
district) has a VACANCY for a SHIFT ENGINEER. 


Candidates must be ineligible for the Army. Good electrical 
knowledge essential, and experienced in the a a large 
modern plant, comprising Babcock Pgy 8 wit! ney 
electric a ay ae 1 plant, pum: Preference given 

one with a knowledge ra ine lant and capable of 


supervising repairs to plant, together with all pane: in 
factory. Permanent penition to suitable man.—Write, stating 
fully qualifications and oes experience, enclosing ies 


of three testimonials, to 
street, Strand, W.C. 


Assistant to Manager Required 


in works situated in agente manufacturing Minas 
Alloys of every description. The oo ition is not a tem 
one, and there are good p ies 
must state full particulars, giving experience salary expected, 
and present employment. Information will be treated con- 
fidential Address, 118, Kagineer Office, 35, seam rae 
18 a 


Strand, W.C. 
: a) 
‘uttin of Shell  Basds. 
WANTED, MAN capable of SUPERVISING this 

Depu tment. Must be able to arrange work and get output. 
Experience as Lathe Operator and Tool Grinder necessary. 
Good salary. No man on Government sor will be engaged. 
—Write of apply your nearest rd Trade Labour 
E xchange, mentioning “ The Engineer” sad No. A2439. 


neer Office, 33, Norfolk- 
188 a 




















Engineer- -Surveyor With First- 
ASS Board of be Certificate WANTED by a 
leading Insurance Co. licants must be over military 
age or ineligible for Nan “5 er service. — Address, 
en ng age, experience, ste to P96, Engineer Offce, 33, 
riolk-street, Strand, W.C PS46 





i ngineer Wanted in Helsingfors, 

Sra to act as Technical Manager of New Works 
for manufacture of Steam Boiler Tubes.—Write, stati 
qualifications and me a to 166, » Engineer Otfce, 
&. A 


Norfolk-street, Strand, 

achinist, Up-to-date, Re- 
AVE Quiren to Take Charge Wheel Turning Plant, con- 
trolled establishment in Scotland. Must have experience 
working with female labour. Liberal salary and permanent 
position suitable man. No person already engaged on Govern- 
ment work will be employed. outiontne to your nearest Board of 
ne gp Exchange, “The ” and 
number 








and aoe references.—Ap pply, Bo x No, 809, cio Messrs, R. F. 
White and Son, General Advertising Agents, 38, 
London, E.C. 


Praughtsman for Jigs and Tools, 
with shop experience. Permanent ition. No man 
on Gov baer work will be e Tite, ceappons 3 quali- 











[[ngineer, Publie School Eduea- 


A N on Ist korme ng 9 hepaceeene over 20 bye! 
experience engineering, 2 years e eer inspector, ans 
9 years caluaer autieas head head office sta , leading boi:er and 
pan insurance piled ., in charge of section ; expert knowl 
lant.—Address, P9490, Engineer Office, 33, Norfolk- 
er Ye we P90 B 





fications, Ige, salary ee ani earliest date ca 
to your nearest Board of yin 4 Labour ecehenet, mentioning 
«The Engineer” and No. 


[raughtsman Wanted by Firm 


of Coke Oven En .ineers. Preference given to 
having a In Coke Ovens or ig gnc Plant. "No 
on Government work will be ete 
bour Exchange, quoting ‘‘ The Engineer ” and 





rson a 
your nearest 


Drenghtamen Wanted in London 

used to Civil neering. and Constructional 
work ; must be ineligible for mi itary service and not engaged 
on munition work. ry £2 per week.—Write Z.O. 354. care 
Deacon's, 7, Leadenhall-street, E.C. 132 a 


Dae Wanted. Over 


ae oo. State qualifications and salary . 
—Address, 1 Teen Office, 33, Norfolk-street, ‘Sieaag Wc 


Experienced Lady Tracers 


ANTED (not at present e wn on munition work). 
Must be guick and accurate.—Send samples of work, statin; 
omy and full particulars, to V ICKERS LTD., - oa ws 
ent. A 








pe ineer Wishes to Come in 


ee with Fo Firm who are PREPARED to 
START a NEW BRANCH of Business in Gas ard Oil Treat- 
ment. 7 Ste Pos, "hice Office, 33, Norfolk-street, 
Strand, W Pos Bb 


Engineer (26) Desires Position |s 


ASSISTANT to Engineer or Manager. Been 
specialising on internal combustion engines ; two years’ D O. 
experience and fair technical trainin; Must be Government 
work.—Address, P942, Engineer ce, 33, Norfolk-street, 
incoes W.c. Ps#2B 








Figineer (43) Disengaged, Engi- 
as HERING College and high-speed engine wor! 
training; oe In design and construction of saat 


pe ay Y lectrical apparatus, some knowledge of sero- 
tf «es p9ii, Engineer Office, 33, Norfolk- sree, 
ran 





Engineering and Iron F oundry 
ORKS poy a i Rag DESIRES RE-ENG. 
MENT as such, or sit trust ; 3 years’ college 
and 18 years’ — experience, 7 Gas as er, pm a8 
tant manager.—Address, P938, Engineer Office, , Norfolk- 
punta Strand, W.C. ” Poss p 





(Food Draughtsman Wanted, 


with Automobile Poy nae a eapereenes, rob con- 


oe ao ig a n e mi ea ape lg ee 
ment work n a experience, an 
requited to nearest Board ee Gear Hvsbenge, meses 


tioning ‘‘ The Engineer” — number 





| Leading. Dustin Required 


Oil Engine Manufacturers in South « as. 
Exyerionce ie — CAE lors High-compression Oil ., Bead 
oa with la Engines a yor geen snl 

fate e agen the Nm, age, and sa’ requil 
eligi Je man already on Gorerassons work br i e empire. — 
Apply to your nearest xchange, 
Appt oning “* The Engineer” and Sic acu we” 





anted, First-class Foreman 

FITTER for high-class Engine Works en on 

Gun W ae Permanent position for suitable man. 

already employed on Government work will be engaged.— 

‘Apetiiante must apply to their nearest of Trade Labour 
Exchange, mentioning “‘ The Engineer ” and BR on 157. 


Wanted. First-class Machine 


Shop ithe yoange wl 3. must have experience in high-class 
Machine Work, and be 
producing only hi high-class work. No person already eé! 
on Government work will be one gy os Pres a 3) ae nearest 
Board of Trade Labour E: 
and number 122. 





Free ye ble of taking aria of a large sho) 








oreman Required in General 
Engineering Works, e on Government work, West 
of England, for 


tting 2 an State ag ens a be first- 

— engineer. Permanency. mees. No one 

on Government 8 ay. pp — Address Tag 
Engineer Office, 33, Norfolk-street, need “ip 





Pen Wanted for Contractors’ 


Smith ers igh Dablin ; 10 fires and machine tools for 
Steel Struct 





Toromes Wanted for Machine 


Shop on direct important Munitions vont 8.E.). 

Experience in Engineers’ small Repetition Work. Good 

a pee for oaggeongy e- — capable man. —Address, stating 

lly experience, age, =e , Pg4, Engineer Office, 

33, Norfolk-street, Sound: wT. C. Mener on Jeneenanant 
a or residing more than ten ae away should not apply. 
A 


(Chief Storekeeper Wanted 
immediately. 


Must have hs ee experience in similar 
capacity with. puolic — contrac! 12 stig er me 
ment ; salary offered & 3 cena ‘Write, P. c/o 
Brown’ 's, 21, Tacthiltatrect, estminster, S.W. is A 








pa Engineer (41), 

Fw beige railway experience, a two ee 
t private concern, at present in United States o 

munitions, DESIRES CORRESPONDENCE with firm with 


view ta —For particu 
lars, address P87, Engineer Office, 3, N orfolk-street, 
Strand, W.C. P867 B 








Manager (Departmental) Desires 
fs) iser, experienced in Govern- 
= work, and the marking-out, » milling, and construction of 


carriages and wag agons. Goodreferences. Over aT 
4 i | Union-street, Birmingham. 187 


" ° ° 

ower Station Engineer (Over 

military ee) SEEKS POSITIOn as MANAGER, RESI- 

DENT. ENGINKER, cr STATION SUPERINTENDENT; 

thoroughly experienced in modern central station practice. 

First-class credentials. we P939, Engineer Orfice, 33, 
P9389 » 


Norfolk-street, Strand, W 

Prsrearin Engineer (29) Seeks 
SITUATION go agg ow jg st tool designer. 

Magneto work or small Salary £25).—Address, 1943, 

Engineé¢r Office, 33, Norfo! street, Strand, W.C. Py43 » 


(jeneral Foreman Over Fitters 


and Turners, 17 P ange’ varied experience. Good ref. 
Avbstainer; active ; 46 years of age. £4 to.£5.—Address, P937, 
Engineer Office, x Novfolk- -street, Strand, W.C. Pa 6 


=| A! M.1.C.E.— Wanted, Coaching 


for the FEBRUARY EXAMINATION, including 

Heat Engines and Hydraulics. State terms for each section 
separately and for both sections, also for optional paper.— 

Address, P929, Engineer Office, 35, Norfolk-street, Staind, W.C. 
P929 1 

















| A Large Firm of Engineers in 
the Miuiands have an opening for a youth of good 
education as PREMIUM PUPIL, the course to include both 
Works and Drawing-office.—Address, 2002, Engineer Uaice, 35, 
Norfolk-street, Strand, W.C. 20u2 & 





Sana Pupil. — Firm 
(Government Contractors), eae 500 hands, have 
VACANCY ; varied classes of work done, affording excellent 
opportunities ; premium moderate.—Address, 2uv0, Engineer 
Ultice, 33, Norfolk-street, Strand, W.C. 20u0 & 


Peers —The Borough -and 
Waterworks Engineer of Leamington has a VACANCY 
im his office for a PUbPiL.—Address, TUWN HALL. 707 £ 








A NATIONAL NEED. 


British_S School of Aeronautics. 


Construction, Design, and 





Reauired, Estimator and Buyer 


md i ‘ht uc, vod, salary to Ph man — 
w prac expe salary to right man.—Rep! 

stating . full articular and salary required, to = i 
Samson Clark an ., 49, Great Portiandstteet, ¥ W. 


(['urners and Fitters— Several 
REQUIRED; competent men. No peer e already 


d Airships. 
Dranghtamanship. “Completa Postal Courses. 


‘ees reason. 
able. Also preparation for A.M.1LE.K., A.M.1M.E., and 
A.M.LC.E.—PENNINGTONS, 254, Oxford-road, Manchester. 


20181 


anted, Four-wheel Cou ~ 


LOCOMOTIVE, 12in. cyls.; immediate delivery 
A. UNDERWOOD, 3, Queen-street, BC 


Wanted, Gicuating Set, 


0/350 K.W., D.C., 500 volts. Modern make. Ful 
particulars —Address, 172, Engineer Office, 33, —— 


Wnts in Good Condition, One 


oe. gt with Gas Producer ferred) and 
ECTRIC GENERA cS K.W., 110 
volts, D.C., alcei I 0 K.W. units. 
Offers to state names = makers, and give age and full descrip- 
tion rot the machi saying where it may be seen, also 
prices delivered at Ki ve.—HENRY POOLEY and SON, 
Ltd., W.M.D., conn aearore — Ht Birmingham. 1K ¥ 


Wanted to Purchase, Good 


SECON ag as a 5-10 Ton pangs LOCO, CRANES, 

















by nerapede ges d full particulars and 
lowest + 7 ee —Address, 765, 7s, Enatneer Of Office, 33, scars ~ ip 





anted to Purchase, New or 

Second-hand, 6 by 48 Pratt and Whitney THREAD 

MILLING MACHINE “Address, 121, ‘Engineer Office, 35, 
Norfolk-street, Strand, W. 121 


Ween Two Boilers, of 7000 to 


per cape’ suitable for converting into 
fone 14g, Engineer Office, 33, Norfolk- 
pe cot Strand, W.C 149 F 


Wanted Two Second- asd 


Mis one 100 oe the other 75 kilowatts. 








RS, two 30 H.P., one 20 H.P., one 18 H.P.; 
Ait = 300 voltage and continuous cmenee: State age, hame, 
and full —Address, 26, Engineer Office, 35, Norfolk- 
street, Strand, W.C. 26 » 





Laer Works Shunting Loco. 


condition, 4ft. 8$in. mge,, 4 wheeis cmemnes 
with short whee -~ Must be in condition.—State full 
particulars ber also where same can be seen, to 
the MANAGER, the > Whitecross Co., Lid., » Warrington, 
Fr 


Tt o ‘ 
antry Crane, New or Good 
Condition. Second-hand, 10-Ton, Steam or Hydraulic, 
WANTED Immediately. —Send ee, rail gauge, height 
of hoist, radius of plumb, &c., to F. RAISIN and CO., 
5, Lloyd’s-avenue, ov 2 E.c 120 


=| Shaping Machine.— Wanted, a 


Massive Double-headed SHAPING MACHINE, in 

20in. to 30in. stroke. State maker's 
nal and where can be seen. CHUCKING LATHE 
WANTED. from Yin. to 15in. oie oP —Address, 119, —— 


Office, 33, Norfolk-street, Strand, W. 
A*. Compressors.—For Sale, 
on Superior Straight-line S:eam-driven AIR COM- 
; cylinders 1Sin. by lSin. ty 24in. stroke ; capacity 
80 or pak ree air per minut! 

One Ingersoll Imperial “X" Belt-driven AIR COM 
PRESSOR ; double eplinders, iain. diameter by 20in. stroke ; 
eases = 2637 cubic feet. 

RiDDEL and CO., 40, St. Enoch-square, Glasgow. 181 ¢ 


° I) 

(‘ast Iron Chairs.—-For: Imme- 

DIATE DELIVERY, good RELAYABLE THREE- 

HOLE CHAIRS; cheap to ‘clear. —Address, 128, Engineer 
Office, 33, Norfolk-street, Strand, W.C. 128 6 


CRANES (STEAM AND 
ELECTRIC) AND NAVVIES. 


1001 > 12-Ton Wilson Crane Type NAVVIES, steel frames, 
12-Ton Avhittaker Crane Type NAVVY, 100 !b. w.p. Modern 


ty 
fo-Ton Wilson Crane Type NAVVY, 100 Ib. w.p. 
10-ron Wuson CRANK, steel jib, 100 ib. w. p.; all motions. 


57-Ton Smith CRANE, 80 1b. w.p.; all motions. £650. 
3Ton Smith ere, RANE, 100 ib. w. p. ; all motions. £400. 
2-Ton LOCU. C RANE. Bedford a Ragineering Co. ‘£210. 


Te leby. £175. 

10-Ton Fixed STEAM WHARF c NE, Wilson, steel 
derricking jib, £450. 

Two 5-Ton STEAM DERRICK CRANES, long jibs, low 


prices, 
?7-Ton and 15-Ton STEAM DERRICK CRANES, in good 


condition. 
__o-Ton ELECTRIC LOCO. CRANE, Grafton, steel lattice 


ote. ELECTRIC LOCO. CRANE, Smith, steel lattice 
ji 
15-Ton Overhead ELECTRIC CRANE, 40ft. span, “ 
£500. 141 « 


motors. 
WAKE, DARLINGTON. 


JOHN F. 
For Hire, Pumps and Well- 


BORING TOOLS for Contractor’s Deep Wells, &., 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Gro mund- 
street, London, S.E. Telephone No. 978 Hop. $22 « 


F or Sale :— 


Two fine wey, 6ft. 6in. R es DRILLS. 
0 _— ais ” 


Massive Engine LATHE. oy Pollock, 14in.’ centres, 20ft. box 

















ro 
= 
a 








gap 
Five Plain MILLING MACHINES, with double gear “ge e. 
PLANING MACHINE, to plane 6ft. by 2ft. 6in. by 2ft. éin. 

Address, 175, Engineer Office, 33, Norfolk-street, Strand, aE uc 
. 175 « 








Fe es ‘on Government vet can be engag! 
must apply nearest le Labour Exchange, men- 
tioning “The Engineer” and number 125. 





equired, for an 
‘osition in the aie of Muniti 
MECHANICAL ENGINEER with’ international "workshop 
experience and a aide knowledge of modern machine tools.— 
Write, giving a and qualifications on record, to the 

( learing Bureau, 9, Northumberiand-street, S.W. ‘137 A 


Important 


lifled 








Nupervising Engineers Required 

to take general control of a large Chemical Works in 
Yorkshire. Applicants, who must have superior technical 
training and experience, to state age and salary required.— 
Address, 168, Engineer Office, 33, Norfolk-street, y Serene, F.C. 


Agere lanes.—A Qualitied Archi- 
T , four years’ technical training, wood construction 
and furniture, Tas four months designer in aeroplane metal 
wings, ES APPOINTMENT in London as DE- 
SIGNER in AEROPLANE WINGS, metal or wood. Rejected 
from military service.—Address, P927, Engineer Office, 33, 
Norfolk-strect, Strand, W.c. P927 





= C.E., Inst. Mech. E., B. Se., 


as all sage, yt EXAMINATIONS.—Mr. 
-Inst.C.E., &c., personally PREPARES 
GaN S DID ATi sheer ae or by correspondence. Hundreds 
of successes during the past twelve years. Courses can be 
commenced at any time.—9, Victoria-street, Westminster. sf 
1. 





A®. Old-established Firm *of 





(Civil Engineer (Ineligible) Wants 


POSITION, experienced in office and works, railways, 
bridges, workshops, mills, and buildings; good surveyor and 
draughtsman.—Address, P953, Engineer ‘Office, 33, Norfolk- 
street, Strand, W.C. PIS B+ 





iinet 

\ anted, an Experienced 
DRAUGHTSMAN for Magneto Work, capable of 

designing Tools, Jigs, &c., without supervision. Liberal terms 


tar aurvers, river, and canal navigation work, Parlia- 
tn eys, WANTS Permanent or hoa oS NS Nox AP- 
01 


(iivil aainoen: Long Experience | i 





to a suitable ign. = Addrom, 129, Engineer Office, 33, real 
1 


street, Strand, W A 


pega P854, Engineer Office, pag 
pe vin V.C, 


in Westminster, = a offices and con- 
nections, are PREPARED to RE. ENT Midiand ae 
Northern Firms in | pe a gy 52/7, Engineer Office 
33, Norfolk-street, Strand, W.C. 327 p 


PARTNERS 

DIRECTORS 
BUSINESSES 
FACTORIES | 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
Watling-street, a E.Cc. 
Sivert rt-square, Manch 
26, Collingwood-street, N. omnuttite Tyne. Sp 3005 





fa with Our Colonies After 


THE WAR.—A London Firm, Be established in 
stralia, is DESIROUS of KEPKESENTING nrst-class 
ENGINEERING FIRMS interested in in beet Railway, 
and Mining Work. Ample accommodation for any_firm 
desirous of having a — office for interviews, &c. First- 








class r to i.—Address, 145, Ba pe 
Office, 33, Norfolk- stxeets Strand, W.C. 


SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paces II., HI, UXXVI. 


Numerical Index to Advertisements, 





Pack LXXY. 





il 








: Ocr. 20, 1916 











THE ENGINEER 
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ELECTRIC PLANT. 


450-600 K.W. Compound-wound ENERATUR (Atmsu 0 
Whiteortin 20 — D.C., 60 revs., complete sWitchbo 
all ao. 1100. 

30 KW, ALTERNATOR, cou Willans and Robi 


== 
{Fe Sale, One Belliss Engine, 





pled 
Engine, 2400 volts. Good condition. £500. 
Two 50-75 K.W. coupled compound-wound GENERATORS 
= Whitworth volta, D.C. 
TOR, by G.E.C., 230 volts, 60 periods. 


oo? KW. ALTERN 
oot K-W. GENERATOR, by G.E.C, 500 volts, 120 revs. DC. 
m0 HP. GENERATOR, 500 volts, D.C. £200. 

275 H.P. Siemens MOTOR, 440-500 vol D.C. £426. 

130 H.P. E.C.C. MOTOR, 440-500 volts, £0. «1386 
JOHN F. WAKE, DARLINGTON. 





~ ‘ 
r Immediate Sale. 
BARGAINS BEFORE REMOVAL. 
Centre Double-geareid 8.8. and 8. LATHE, 20ft. gap 
bed _ Excellent = 
Centre LATHE, 28ft. gap bed, large shaft for longi- 
tudinal tag od ak face-plate, extra head and poppet, and 
various e 
= Geatre LA LA CHE. 8.S. and &.. Sft. ga 
xeelleat PLANING MACHINES Ron. ‘—— Pollock and 
Macnab, 4ft. by 2ft. 2in. by 2ft 2in., also one by Newbold 
AM 
Three 36in. PILLAR DRILLING MAC gs by Pollock 
aud Maen b, also one 44in. Double- dit 
10in. gos SLOTTING MACHINE, gered 
table 2ft. dia 
Five SHAPING , oe gma l0in. stroke, 3ft. 3in. 
bed, by Pollock and Macna 
CHARLES D. PHILLIPS, Emlyn Engineering Works, 
Newport, Mon. 17% @ 


For Sale :— 


COAL CUTTERS, ogeunm § 
and Heading Machines, also 
spare parts. 

350 K.W. Au. TERNATOR, three- hans, SS ovens, 
§50 volts, by B.T.H driven 24 LH m- 


compound 


long 





% 
‘Shortwall 
achines, with 


Jefirey 


iamond 


TWO WESTIAGHOUSE MOTOR GENERAT- 


ING SEPS, 300 HP. a 25 ag jes, 480-500 
volts; Generators 200 . Mets wound. 
: Each set on separate sobs pants. 
80 H.P. PHCENIX Ts A.C., 625. volts, 


40 cycles, 3-phase, 290 r. 

STEAM-DRIVEN Aik COMPRESSOR, ‘by 
ogo end Chalmers . om ft. capacity, steam and 
air cyls, 18ia dia by 3ft. 

HOR IZONT AL CROSs- ‘COMPOUND CORLISS 
VALVE ENGINE, 17 HP. cyl., 33in. L.P. cyls. 
strose. Patent cut-off motion. ers, Musgraves, Bolton. 

2-Ton pagel is AM CRAN cE, by , em arg 
4$ft. 84in ; boiler insured 80 lb. pressure. 

SADDLE T fANK LULO., 12in. eyls, 4 wheels 

coupled, 120 Ib. steam prc ssure. 

LOCO., 94in. cyls., [4in. stroke, 6 wheels coupled, 

with trailing bogie, 2ft. gauge. 


R. H. LONGBOTHAM & CO., Ltd, 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


: 44 Wakefield ; 867 Newcastle. 
“ Engineer, Wakefield.” 


Tel 
Tel. Add. : 


: 
‘or Sale :— 
Powerful = and FACING MACHINE, by Butler, 
eR with fin. 
LANING wac HINE, by Kershaw, Manchester, to plane 
aft by 4ft. by 3ft, 
Two 2¢in. Swing ‘CHUCKING LATHES, by Dean, Smith 
a i depo with nn yt turrets fitted on saddles. 
No. 7 Brainard MILLING MACHIN 
¥ ‘Dabie Geared SUREWING MACHINE, by Dron and 


2017 « 





Webster and Bennett, 


‘CaM. MILLING MACHINE, by 
Sin. centre: 


Motor-driven Geared Duplex SCREW aa MACHINE, by 
Dron and Lawson, take up to 2}in. Whitwort 
Qin. Stroke SLOTTING M ACHILNE, . = Smith and 
Grace, table 4ft, 6in. diam. 
TrebleGeared BORING, FACING and CHUCKING LATHE, 
by Hulse, with 4ft. 6in. geared face-plate. 
: icin. Centres Double Geared CAPSTAN LATHE, by Alf. 
ferbert. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
/ on appli-a ion. Inspection invited. 
HOS. W. WARD, LTD, ALBION WORKS, 
Tel : “‘ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


or Sale :-— 


" 40 Tons of TEE RAILS, 34in. x 2hin. lengths up to 30ft., 
suitable for reinforcing work. 

EIGHT. HEAVY FLY-WHEELS, 8rft. 
10in. face x 15$in., 6 arms, bore 84 
weight 40 tons each. 

ROPE FLY-WHEEL, l0ft. dia. ¥ 27in. face, 11 grooves 
for lsin. ropes, tin. bore, weight 4 tons. 

HIGH-PRESSU RE WELDED PIPING WITH SCREWED 
"LANGES— 





dia., solid rim, 
in., approximate 


16£ft. of 18in. dia. 
180ft. of 14in. dia. 

Also Bends for same, and smaller quantities of 24in 
3in., 4in., 7in., 9in., 12in., 13in. and 16in. diameter. 


WRITE FOR COPY OF SECOND-HAND MACHINERY 
CATALOGUE. 
GEO. COHEN, SUNS and COMPANY, 
600, Commercial-road East, London. 





Telegrams : ‘“‘Coborn, Step, London.”  2012¢ 
Fer Sale :— 
50 H.P. COMPOUND ROBEY VERTICAL ENGINE 


60 H.P. ditto ditto Ht RIZON'TAL ditto. 

BU cea HORIZONTAL ENGINE, l6in. by 3ft. 
50 H.P. DYNAMU, a volts D.C 

Two 23 H.P. MOTORS ) 

-500 volts D.C., by Crompton. 


ib HP. MO TOR, 
10 H.P. MOTUK. J 
8 H.P. DYNAMO, 130 volts. 


VERTICAL PLANBSH, l2fc stroke 
LATHE, treble geared, 9ft. fs — 
All good and cheap.—Address, P9144, Enzincer 
Norfolk-stre¢ street, Strand, Ww c 


F 





( oA 33, 
P94 G 


‘or Sale, Appr oximately 3000 
MILD STEEL DI each 12in. and 1. diameter, 
&¢. thick, alternatively ; similar we, ARD+t NING 
PoTS, Yin. diameter.— Address, 8, Engineer mice, 8, ae a 
street, Strand, W.C G 


or Sale, Blowers—7in., 5in., and 
4in. All with ri oiling bearings, fast and loose 
peers: for immediate DISPOSAL.—H. J. H. KING and oe by 
, Engineers, Nailsworth, Glos. 703 
F 


or Sale, Crossley Gas Engine, 
14 B.H.P., type O.E. In splendid condition. Can be seen 
working near London.- 
borough, Wilts. P935 @ 


MANAGER, Exchange Hall, Marl- 

. (as Bintan 2 Di wD. 

Fors Sale, Gas Engine, 43 B.H.P. 

(Campbell's), with Air Compressor Suction Plant com- 

plete. In fi lass condition. placed by motors.— Apply, 
DOUGLAS FRASER and SUNS, Ltd., Arbroath. 


: i 


or Sale, New Hydraulte Press, 
llin. ram, sia stroke, 2ft. x ift. 8in. table, 3ft. day- 
light, 17001b_ pi J. BTANNAH, Skin Marketplace, 
Banks side, 8.E. 164 ¢ 
Fer Sale, Nine Old Locomotives, 
now standing at Bute Docks, Cardiff. Full particulars 
nission to view will be given on application to Chie 
Kngineer’s Uffice, Cardit? Railway Company, Cardiff —Offers to 
be made for ich locomotive separately, and to be 3 dressed 
» AUARIC HOPE, Chief Engineer, Cardiff Railway Compan, 
ardiff, and received not later than 3ist October, 1916, 
er ed * Offer for L acomotives.” 156 6 
F or Sale, One Vertical Air Com- 
PRESSOR, by Musker (Liverpool), 8in. H.P. and 12in. 
L.P. cylinders, 1001b pressure, electric driven, complete with 
automat.c cut-off, Air receiver 2ft. Gin. dia. by 8ft , 200ft. Sin. 
dia. air main, with 14in. connection pipe,—Full particulars from 


EDWARD WouD and: CO., Ltd., Ocean Ironworks, Man- 
chester. P920 ¢ 

















TeSSU 










and pe 




















tre x 
we a 171M. eylinders, with 70 H.W. single phase, 60 sata ing ‘tar 4 si. belt. Sel 
cycles, 2200 volts, alternator.—THOMAS JOHNSON, Prescott. | Mufaeing "0 Sel oe ae 
122 Wigan. 74a $. wrAbL viet Sin, ga) AN. 700 Ib. 
with valve.—J. BTANN A “ Mnsbet-picen, Ke, Bankside 


or Sale, Une Special U-shape 186 








CYLIND 7aft_ x Mt, Caneel ff = 
ean be converted Into Mixer for chem tes t, or pony 
works.—Ap ly, THOS. OXLEY, Ltd., oBhtloh W Works, meemele. Ib., 22 Ib. section. 


Fer, Sale, 20u ‘ons F.B. Rails, 


Immediate delivery.— 








20 and 
54 6 Apply, THOS OXLEY. Ltd., Shiloh Works. Sheffield. 155 
re Sale or Raed — pS a al (Non-Condensin 
ee aD. TYPE BOL 


ayous L Dave Paxman, prod yes wo! * 
tie we) Tin. cv ders bi ion isi a a EAR foe ; stroke in vifiea i ares 
FRED WATER RATER. AIR OO iets un er steam, in LOndon, 


tinder ia 
RECEIVERS, § THREE’ THROW CRANKOHA 2| stroet, 
SINGLE-TH ROW CRANKSHAFTS and GEARIN tars pars 


ng) 


rorho 
er Bon 66, 1 Sake and Crother, Ltd., 10 13," New Peder 





and WROT IRON PU Pp. OTO 
ING ENGINES Sith DE a RELL and BORE relate Lit WOMOTIVES & T RA RS. 
GENERAL CONTRACTOR'S PLANT.—A. C. POTTER 12in. Six-coupled Manning-Wardle LOCO, 140 tb, w.p. 


CO., Lant-street, Borough, | ondon, S.E oe 


Free Sale, Owing to Alterations, 


One LANCASHIRE BOILER, 24ft. by 7ft., fittings by 





tubes, 130 


— y-Paxman 120 1.H.P. COMPOUND CONDENSING 
noRioeee ENGINE: -) in first- y, MANAGER, u 
#2en working every — ¥ ria 
and Beds Bacon F Fattory. Hitehin Aaey, 


Min Genwe 120 Ib. 
150 Ib. wp. new tu ubes. 
Mt. Gange 


. Ww, oP oaei Low pri 





ot ‘Siv.coupled Pe Peckett LOCO., copper box, 140 1b, W.p. 
iin aes Wardle LOCO., steel box and 
One 8in. Fossquapned ploaning:' Wardle LOOO., copper box, 
LOCO., ‘four-eoapléd, 6in. cylinders, 
Hudswell-Clarke LOCO,, np ate 9in. eylin- 


ders, new co; box and tubes, 1601b. 
For, Sale, Powerful Modern |' wo aft. dn. Gauge KerrSuuart LUOS., copper boxes, 
Soft. PLATE EDGE ving hat see to take a Le 


cut of 28ft. long at one traverse ; open- 


RIDDEL and CO., 40, St. each ouacen, Glasgow. 182 « 





eac 

all LOCO., Sin. cylinders, 1401) 
Ton Wallis aud & Steevens STEAM TRACTOR, Tain oe wp. 
5-Ton YORKSHIRE STEAM WAGON, 200 lb. w.p. £225. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, wean SHEFFIELD, 


Manufacturers of 
Gvery Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and and AXLEs, 
BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for Deferred Payments, 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, “>. 


GOVAN, GLASGOW. 
Loadoa Office :—12, VICTORIA STREET, 8. w., 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLEs, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q4oe 


RAILWAY & TRAMWAY SPRINGS 


to British, Colonial, India-office Specifications, &. 


Wm. GRIFFITH & SONS, Ltd., 
Sheffield. 
Napier Steel and Boring Works, Savile Street, East. 
Nos. 38 and Victoria Westminster, 8.W. 
dress—Gri eld. 
Telephone No. 4680 (3 lines). 


487 








503 





or Sale, Steam-driven Air} JOHN F. WAKE, DARLINGTON. 
COMPRESSOR, by Ingersoll; two stage COMPOUND 1% ¢ 
ENGINES, automatic steam tor and air cere for . omnes 
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THE INFLUENCE OF SPEED ON ENDURANCE | 
TESTS. 
By W. C. POPPLEWELL. | 
THE question has often arisen, and been many | 
times discussed, whether in experiments on iron and 
steel subjected to a cyclic application of stress, the | 
speed at which the reversals take place has. any 
appreciable effect on the results, that is to say, on 
the number of cycles» which are needed to cause 
fracture of the material, and, further, whether higher 
speeds or lower speeds are more favourable to in- 
creased endurance. 
The evidence for and against the importance of 


the speed effect is of two kinds, namely, (a) considera- | 
tions arising out of what is known to happen to a | 
| down movement of the limit will take place, until, 


steel bar as it is being subjected to a series of very 
slow reversals of stress, and (b) the information which | 
is derived from the results of actual tests carried to 
destruction, 

(a) Very Slow Reversals of Stress.—The complete 
cycle of stress and strain which occurs in material 


subject to very slow reversals of stress is somewhat | 
| From these to find the absolute natural limit—that is 


as follows:—The cycle begins with a gradually 
increasing tensile stress, starting from zero, and 
reaching a certain maximum value; then comes a 
gradual reduction of stress until zero is again reached ; 


this is followed by a gradual increase of stress, now | 


compressive, from zero to @ maximum equal in value 


to the previous one, and finishing with a gradual | 
In | 


reduction of stress until zero is again reached. 
this cycle the changes in stress are all very slow. The 
strains are partly elastic and partly semi-plastic. 
What actually occurs is best shown on the diagram— 
Fig. 1 (a). 
from the horizontal line, tension upwards and com- 


pression downwards ; strains are plotted horizontally | 
from a vertical taken through the point A. The | 


result of the plotting of the strains is a closed figure, 
well known as the hysteresis loop. This will now 
be traced out in detail. 

|_ At the init‘al point A the specimen is supposed to 
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Fig. 1 


be in a state of ease, and itis here that the im- 
position of tensile stress begins. Elastic stretch 


accompanies the increase of stress, and the diagram | 


follows a straight line to a point B. This is the 
limit of proportionality (PL), beyond which the 
strain is increasingly non-elastic. The stress-strain 
line leaves the straight and gradually curves away 
to C, which is the maximum point for stress and strain. 
The horizontal distance C c from C to the elastic line 
represents the non-elastic strain. As the stress is 
now decreased beyond C, the line follows the course 
C to D, which represents elastic conditions and is 
sensibly parallel to AB. This completes one-half 
the eycle. The other half is shown by DEF A, 
which is a repetition below the line of A BC D, the 
strains now being shortenings instead of stretchings. 
This is the foundation of the hysteresis loop as it 
would actually be formed at slow speeds. 

Of the three loops on Fig. 1—(a), (6), and (c)—the 
differences in size are caused by the differences in 
the maximum stresses attained, these being shown 
by the decreasing height of C, C’, and C” above the 
horizontal line. It will be seen that as these maxi- 
mums decrease the proportional limits become 
correspondingly higher. : 

(5) The‘author of these notes, when working to find 
the extent to which the natural limit is dependent 
on the value of the imposed maximum stress, obtained 
hysteresis loops similar to those in Fig. 1. The bar 
under test was loaded in an ordinary Buckton testing 
machine, first in tension, then in compression, 
extensometer readings being taken at uniform intervals 
in the loading. From a record of these the hysteresis 
loop was plotted. Each experiment was made just 
after the specimen had been subjected to a series of 
ten reversals to the given maximum stress, this being 
considered a sufficiently large number with which 
to establish artificial limits, equal in tension and 
compression. After each set another was carried out 
at a@ maximum stress somewhat higher than the 
previous one. By plotting the artificial limits thus 


found, and drawing a smooth average curve, it was 


Here stresses are measured vertically | 
limits following the application of ten reversals of 





| of stress. 





possible to arrive at a natural elastic limit for the 
material in question. Double this limit was taken as | 


the probable limiting range, and this value could be 
compared with the range as found by the more direct 
methods. 

By way of explanation it should be pointed out 
here that when a steel bar is loaded in tension to a 
point somewhat beyond its limit of proportionality, 
and then reloaded in compression, it is found that 
the limit in compression is lower than the previous 
one in tension. Probably :the primitive limit in 
compression would have been the same as the primi- 
tive limit in tension, but the compression limit in 
this case has been lowered by the fact of having been 
loaded beyond its limit under the opposite kind of 


_stress. If now the bar be continuously reloaded to 


the same maximum in each case, the stress being 
alternately in tension and in compression, an up-and- 


after six or seven reversals, the limits will be found 


to have settled down to equal values in tension and | 
| in compression. 


The points where the limits have 
settled after the series of stress reversals may be 


| called the artificial limits for the existing condi- 


tions of loading. These are mentioned above. 


to say, the stress below which there can be no observed 


'limit—the writer plotted a curve with maximum 


imposed stresses plotted vertically, and the corre- 
sponding artificial limits horizontally; where the 
smooth curve through these points cut a line drawn 
at 45 deg. to the axes gave the ultimate natural 
limit. The writer has suggested that the natural 
limit found in this way is the probable value of the 
limiting stress for an unlimited number of direct 
reversals of stress. The curve on Fig. 1 is from 
observations taken when finding one of the artificial 


stress. The point where the straight elastic line is 
tangential to the curve is taken as the proportional 
limit. In these experiments it was noticed that 
the higher the maximum stresses imposed, the 
lower were the artificial limits. So much for the 
hysteresis loops obtained under very slow reversals 


|in one minute ; then (c) is the kind of diagram to -be 
| expected from a still higher speed, say, 1000 in the 
|minute. The differences caused by the influence 
_of time are very marked. First, comparing (a) and 
| (6). In (a) from A the line curves off gradually 
to C, the change from straight to curve being very 
gradual ; from C back to D there is again an almost 
straight elastic line, which is continued on the other 
side of the zero line towards F, and the loop is finally 
closed by the line back to A. This represents the 
hysteresis loop which would be drawn in the case 
of a bar subjected to complete reversals of direct 
stress and strain, where the maximum stresses 
are equal and the speed of reversal is slow. 
The chief differences between this curve and 1 (a) 
are due to the increase of the speed from extreme 
slowness to a speed comparable with conditions 
| obtaining in practical work. It will be seen that 
the portion of the loop between A and C is curved 
throughout, the straight elastic portion at the 
beginning being merged in what was the curved 
part beyond the P limit, the definite point where the 
change occurs at B disappearing altogether. The 
line C D is nearly straight, coming back to zero stress 
at the point D, which is further away from A than it 
would be in the case of extreme slowness, as in 
| Fig. 1 (a). The meaning of this is t when the 
| point D is reached recovery after thé strain up to © 
is not complete, and there is still left some permanent 
| disturbance of the material. 

When the speed is increased from ‘‘ slow ”—Fig. 2 
(a)—to “‘ quicker ’’—Fig. 2 (6)—and thence to “ very 
| quick ’*’—Fig. 2 (c)—similar modifications of shape 
follow. C ¢ becomes successively smaller, and 
|D gets further away from where it would be for 
| slower reversals. In other words, the total strain 
| or disturbance of the material during AC gets 
|less as the speed increases and the residuary strain 
| after C gets greater. The result of all this is that 
|for high speeds C’c’ is less than C c—that is, the 
disturbance of the material is less—and D’ d’ is 
greater than D d—that is, the disturbance caused 
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In these the portions AB and CD are 
sensibly straight and parallel to one another. 

In order to find out if at these slow speeds of reversal 
there could be detected any difference in the position 
of the natural limit when the speed of reversal 
was varied, the writer carried out a number of 
experiments. Two s were employed, one 
having an interval between cycles of 24 hours, 
as slow a speed as any likely to be met with, 
and the other a period of five minutes ; this being the 
quickest possible under the circumstances, where 
loads had to be applied, extensometer readings taken, 
and the load reversed from tension to compression. 
No difference was observed in the position of the 
natural limits at these two speeds. The method here 
employed for finding the limiting stresses is an indirect 
one, but the writer thinks the results sufficiently 
definite to warrant the conclusion that at these very 
slow speeds the limiting stress is not in any way 
affected by considerations of speed. 

Limiting stresses and ranges found by this indirect 
method have been compared with the results of 
endurance experiments under direct stress, carried 
out on specimens of the same material, with very 
fair agreement. Comparing the results of the indirect 
method with endurance tests on rotating beams of 
the same material, it was found that the latter gave 
higher limiting stresses than the former, and that 
these depended largely on the precise shape of the 
circular beam under stress. Both these results are in 
accordance with those of other experimenters. 


EFFECT OF TIME. 


The next point to consider is that of the effect of 
time on the precise shape of the hysteresis loop. On 
Fig. 2 will be seen three of these loops—(a), (6), 
and (c). These are all taken from bars subjected 
to direct stresses under conditions in all respects 
similar, except in that of speed, and all maximums 
are alike. Of the three curves. given, (a) is the form 
one would expect when the loading was extremely 
slow, say, ten cycle per minute ; (6) is for a some- 
what more rapid reversal, say, more like a normal 
speed met with in machinery, such as 100 reversals 





Swain Sc. D 


Fig. 2 


in the material during imposition of the stress 
has not disappeared as far as it would have 
done if the speed had been slower. But the net 
effect of disturbance is less at the high than the 
slow speed. Of the positive non-elastic disturbance 
only part is recovered. At high speeds the algebraic 
sum of disturbance and recovery will be less than 
at low speeds.. It is very probable that the greater 
the permanent disturbance of the material at the end 
of a cycle repeated many times, the earlier may 
the specimen be likely to break. Further, as the 
greater disturbance occurs when the reversals are 
slower it follows that the endurance should be greater 
when the speed is higher. 

The writer knows of no experiments which have 
been carried out to find a definite relation between 
the increase of non-elastic strain just beyond the P 
limit and the time. But it is probable that when an 
increment of stress is applied—between A and C, 
Fig. 1—the elastic strain and the greater part of 
the plastic portion take place at first very rapidly 
and then more slowly. When carrying out the slow 
reversals in a testing machine, already mentioned, 
the writer was able to observe through the microscope 
of the extensometer the very things happening 
which have just been described as probable. It was 
noticed that at the very beginning of an increment 
of stress the observation line began to move very 
rapidly towards its new position on the scale corre- 
sponding to the new stress, but travelled more slowly 
as the bar took up its load. Where the stresses 
were such as to give relatively large strains it was 
seen that the line, when in the region C of the cycle, 
moved very slowly towards the end before it came 
to rest. Of course, these observations were of a 
general nature, and no measurements of speed were 
attempted. It should not be impossible to arrange 
apparatus which would give the time and strain 
relation, on a revolving drum. The writer thinks that 
all the observed facts which have been given may be 
adduced as arguments in favour of the theory that 
the endurance of steel is greater when the speeds 
of reversal are high than when they are low, that is, 
it will require greater stress to cause fracture at the 
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higher speeds. Arguments such as these are indirect, 
and are based largely on what happens at very slow 
speeds and on the form the diagram takes at. higher 
speeds. It is evident that there must be a certain 
speed below which the speed variation can have no 
appreciable effect on the ultimate endurance and 
beyond which the endurance should ..begin to im- 
prove with the speed. 


OPINIONS BASED ON RESULTS OF ENDURANCE TESTS 
TO DESTRUCTION. 

A list of the principal endurance tests which have 
been carried out is given in the accompanying table. 
The greater part of this list is taken fromthe paper 
in which the University College experiments are 
described. In the valuable discussion following 
this paper some interesting points were raised, and 
the question of speed was referred to by several 
speakers. 

Table of Experiments on Endurance of Steel and Iron. 





Experi- Nature of Materials uaine of 
meater. experiment. * 2 a 
per minute. 
Wahler (*) Revolving canti- Phcenix iron... 60—80 
lever Homogeneous iron 60—80 
Vickers’ axle stee) 60—80 
Firth’s tool steel.. 60—80 
Baker ... Soft steel ... ... 50—60 
Fine drift steel ... 50-60 
Rogers... “3 0-32 p.c. C. steel... 400 
Same (annealed) .. 400 
Stanton and Direct tension Wrought iron 800 
Bairstow (2) and compres:ion 
(Reciprocating Piston-rod steel . 800 
weight) 
Reynolds Direct tension Mild steel ... ... 1337—1917 
and Smith(*) and compr:s ion (annealed) (20-9) (12-4) 
(Reciprocating Caststeel ... ... 1320—1990 
weight) (annealed) (20-1) (13-1) 
University Rotating beam Drawn W.1I.... 250 
College (4) + ah 620 
(Eden, Rose * sist toaw 1300 
and Cun- Drawn mild steel... 250 
ningham) ‘5 Sec 620 
” 1300 
Hopkinson(*) Electric resonance: Mild steel Up to 7000 
The writer(5) Slowrotatingbeam Mild steel One cycle in 
testing machine 24 hours 
Direct stress Carbon tool steel... to 350 per 
minute 





In the figures given in the above iist it is to be 
observed that the only results in which there is lower 
endurance with higher speed are those of Professor 
Osborne Reynolds and Dr. Smith. The figures 
quoted above contain one pair of results for mild 
steel, in which it will be seen that the endurance is 
reduced from 201.9 tons per square inch to 12.4 
as speed is increased from 1337 to 1917 reversals 
per minute, and there are somewhat similar figures 
for cast steel. These are typical of many others in 
the same paper, all of which show the better results 
for the slower speeds. On the other hand, the 
results of the University College experiments show 
an absence of any speed effect between 250 and 1300 
alternations per minute. In the experiments of 
Dr. Stanton and Mr. Bairstow it was found that 
there was considerable variation of speed in cer- 
tain cases, but this did not appear to have any 
material effect on the endurance. 

In some experiments made at the National Physical 
Laboratory about 1908, Dr. Stanton used test pieces 
in the form of rings, which gave a combination of 
alternating stress with rolling abrasion, and when 
using speeds varying from 100 to 2200 reversals per 
minute he found no evidence of a reduction of 
endurance due to the effect of speed variation. 
The question of the speed effect has been inves- 
tigated, further, by Professor Bertram Hopkin- 
son, using a machine designed by him, in which 
the specimen supports a load which is reduced to 
a state of vibration by means of an alternating 
current and magnet. The whole system can be 
adjusted until the load has assumed a definite number 
of vibrations per minute, in this way alternately 
extending and compressing the specimen. Professor 
Hopkinson has been able to obtain as many as 7000 
reversals per minute. He found that at this speed 
the resistance was much higher than at the lower 
speeds. In the discussion mentioned he stated that 
he considered that the University College results 
conclusively proved that up to 1300 reversals a 
minute the speed did not make much difference to 
the ultimate endurance. Another case mentioned 
by Professor Hopkinson in support of his opinion, 
that higher speeds lead to greater endurance, was the 
following :—Using a 0.18 per cent. C. steel and a 
machine which gave over 7000 cycles of stress per 
minute, he found that the specimen could be relied 
upon to remain unbroken after 10,000,000 applications 
of the cycle of stress, the range of stress covered 
being 28 tons per square inch. Dr. Stanton made 
some tests in the National Physical Laboratory 
machine on this same material. He found that with 
his machine running at 1000 cycles per minute, and 
working over the same range of stress, the specimen 
broke on the average after 100,000 cycles. Another 
piece of evidence is due to Dr. Stanton, who, in the 
National Physical Laboratory report for 1910, states 





that tests made on a rotating cantilever machine at 
speeds of 100, 200, and 2200 reversals per minute 
showed no evidence of speed effect. It may be noted 
here that in the Stanton reciprocating weight machine 
the ratio feneion 

compression 
Reynolds-Smith machine is 1.15. The former of 
these machines is of the horizontal type. 


is 1.4; the same ratio for the 


SUMMARY. 


From a detailed examination of the hysteresis loop 
given during a complete cycle of stress it seems to be 
clear that higher speeds result in a smaller amount of 
positive disturbance pf the material than do lower 
speeds. Higher speeds result in greater residuary 
strain than do low speeds. But as this negative 
strain is altogether smaller than the positive strain 
the net result is smaller for the higher speeds. | This is 
shown by the diminishing total width AD of the 
higher speed loops. It is reasonable to suppose that 
the smaller the’ extent to which the material has 
been disturbed permanently the greater will be the 
number of cycles which it will endure before fracture. 
Therefore, as high speeds mean less disturbance, they 
should also result in greater endurance. The balance 
of evidence by experimenters on endurance tests to 
destruction is in agreement with the theoretical 
reasons just given. Eden, Rose and Cunningham, 
Stanton and Bairstow, Hopkinson, and the writer 
give results to show that high speed leads to high 
endurance. Against this are the very definite and 
remarkably uniform results of Reynolds and Smith. 
In the last the machine used was of the reciprocating 
weight type, and the first of its kind. It has been 
suggested that defects in the balance of the machine 
might account for the difference by imposing stresses 





MODERN STEAM LAUNDRY MACHINERY. 
No. I. 


THE steam laundry machines herein illustrated and 
described are those of modern design employed in 
commercial steam laundries and in public institutions, 
such as hospitals, infirmaries, asylums, poorhouses, 
convalescent homes, &e. 

Within recent years steam power laundry machines 
have been introduced into many establishments where 
hitherto only hand power apparatus was used; the 
assumption being that the extra initial cost of the 
installation is compensated by the saving in time and 
labour accruing from the use of power. Thus we 
find modern steam laundry plants in the larger hotels 
and hydropathies, private mansion houses, public 
baths and wash-houses, industrial schools and reforma- 
tories, convents and private factories, &c. It might 
also be mentioned that power laundry machinery 
driven by electric motors is now being fitted up on 
ocean liners, battleships and cruisers, and on special 
sanitary trains utilised by the Russian field armies. 

American manufacturers lay claim to being the 
pioneers of the steam laundry engineering industry, 
and in normal times make and export a large 
tonnage of washing machines, hydro extractors, and 
ironing and finishing machines ; but, nevertheless, we 
find records of a public steam laundry erected in 
Norwood as far back as 1863. The buildings of this 
concern, we are told, “‘ were decidedly unpretentious, 
and were in fact originally the stables and coach- 
houses of a once celebrated Surrey hostelry used by 
the élite of West London—before local railways were 
introduced—for housing their fashionable ‘ Turn- 
outs ’ and equipages.” 

In this country the manufacture of steam laundry 

















Fig. 1—POWER-DRIVEN WASHING 


at the higher speeds, which were not given in the 
calculations, or that the very high temperatures 
reached at the higher speeds might have assisted in 
causing the earlier fractures. Both contentions are 
reasonable. It is known that with the reciprocating 
machine of Stanton and Bairstow considerable trouble | 
was experienced in its earlier days, and it was not 
untli it had been taken to pieces and thoroughly over- 
hauled that reasonably consistent results were possible. 
Whatever be the truth about this speed effect, the 
subject is of the utmost importance to designers, and 
is full of deep interest. It should not be impossible 
to carry out experiments designed solely for this 
purpose, in which every other influence than that of 
speed was eliminated as far as possible. It is to be 
hoped that this will be done, so as to settle the point 
one way or the other. The writer cannot help thinking 
that the available evidence is in favour of high endur- | 
ance with high speed, but there are, no doubt, many | 
engineers who think otherwise. 


Papers referred to above :—(1) “Testing of Materials.” 


Unwin. (2) * Resistance of Iron and Steel to Reversals of | 
Direct Stress.”” Stanton and Bairstow. ‘“ Proc.,” Inst. C.E., | 
1906, vol. clxvi. (3) ‘Ona Throw Testing Machine for Rever- 


sals of Mean Stress.”” Professor Osborne Reynolds and J. H. 
Smith. “‘ Phil. Trans.,” Royal Society, 1902. (4) “ Endurance 
of Metals.”” E. M. Eden, W. N. Rose, and F. L. Cunningham. | 
“* Min. Proc.,”’ Inst. M.E., 1911. (5) “ Slow Reversals of Stress | 
and the Ultimate Endurance of Steel.” W. C. Popplewell. 
** Min. Proe.,” Inst. C.E., 1914. (6) Royal Soc. “ Proceedings ”’ | 
A, vol. Ixxxvi. Professor Bertram Hopkinson. (7) Royal 
Society, “* Phil. Trans.,” vol. ecx. Mr. L. Bairstow. 








THE managing directorship of the Bengal and North- 
Western Railway, vacant by the death of Sir William | 
Bisset, has been filled by the promotion of Mr. E. A. Nevill -, 


the secretary. 


MACHINE 


machinery is carried on by not more than a dozen 
firms, all but two being situated in England. 
American firms have made strenuous efforts to gain 
a footing here, but with only moderate success except 
with regard to the smaller machines for minor 
operations such as goffering, damping, shaping, 
and folding. In such light machines for “ fancy ” 
work they undoubtedly excel. The ramifications of 
the steam laundry industry may be gleaned when it 
is mentioned that in Great Britain the number of 
commercial establishments almost reaches 3000; 
in fact, a steam laundry is to be found in almost 
every county town boasting more than four or five 
thousand inhabitants, and in our large cities their 
vans and motor vehicles are to be met with in almost 
every street. j 

From an engineering point of view, modern steam 
laundry machinery presents many interesting features 
both in the construction of the machines themselves 


;and the methods of driving. The following illus- 
| trations in line and half-tone have reference only to 
| the machines performing the most important functions 


in the laundry, such as the washing machine, hydro 


| extractor, single roller or Decoudon ironing and 
| finishing machine, the multiple roller ironing, drying 


and finishing machine, and the steam finishing 

machine, or “* Body Iron ”’ as it is commonly named. 
The washing machine—Fig. 1—as its name implies, 

is utilised for washing, boiling and rinsing the goods 


| after they have been sorted out, all of which operations 


are performed by the machine mechanically with no 


| manual labour beyond that involved in loading and 


unloading. In construction it consists of an inside 
or containing and revolving cylinder of 14 B.W.G. 
brass sheet built in segments held together by brass 
V-shaped beaters, and fitted with two brass hinged 
doors. The body of the cylinder is perforated with 
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jin. diameter holes, pressed out from the inside, then 
countersunk and rounded off in the manner shown 
in Fig. 2, the object being to have the inside surface 
of the cylinder, which comes in contact with the 
goods being washed, perfectly smooth and free from 
projections likely to cause damage. The cylinder ends 
are of cast iron, lined with brass sheets, and are bound 
to the body and linings by copper rivets. In a long 
shell, say 66in. or 72in.; one vertical division is fitted 
dividing it into two ‘equal compartments in which, 
if so desired, different fabrics can be washed. This 
inner rotating cylinder is enclosed by a fixed outer 
casing of heavy galvanised steel plate usually jin. 
thick in two ‘halves, riveted together and fitted with 
two full width brass sliding doors, running”in strong 
brass slides. The-ends and supporting feet. which are 

















Fig. 2 


of cast iron, are cast in halves, riveted to the steel 
outer casing and then bolted together. The gearing 
on the machine under description is heavy in design, 
and, together with the inner rotating cylinder, is 
supported on a bracket at either end of the machine, 
and quite independent of the outer or fixed casing. 
The gudgeons, or spindles, of the inner cylinder 
protude through the cast iron ends of the outer casing, 
and are kept water-tight by means of stuffing-boxes 
and packing. Next to the gudgeons are the spur 
wheels, which are keyed to the gudgeons, and on the 
outside are fitted roller bearings supported on brackets 
carried right down to the floor. On account of this 
arrangement no water or soap solution can come in 
contact with the bearing, neither can oil from the 
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Fig. 3—-REVERSING MOVEMENT 


bearings find its way@into the washing cylinder. 
The bearings carry the whole weight of the loaded 
rotating cylinder, thus obviating stress on the outer 
casing ends, and being easy of access they can be 
lubricated without trouble. 

It must be explained that in operation there is a 
reversing movement of the inner containing cylinder 
in order to prevent the load being washed becoming 
“roped,” or, in non-technical language, getting into | 

















Fig. 4—OLD PATTERN WASHING MACHINE 


This | 


a ball, thus retarding efficient washing. | 


reversing movement is obtained by the operation of 
an ingenious gear, shown in Fig. 3. The spindle or 
gudgeon at one end of the inner rotating cylinder is | 
fitted with three pulleys close together, the fast pulley | 
between two loose ones, and to one of these latter— | 
which has a wider belt face and wider belt than the 





| casing are “‘ tipped up ” or upset mechanically. 
upsetting type of washing machine is still popular in | 


other, for the open belt—a worm is fixed coaxially. 
This worm meshes with a wheel having a crank disc- 
pin moving a lever, which latter gives its movement to 
the belt slide. The fixed pulley on the spindle drives 
the machine and has its face narrower than the open 
belt, but equal to the width of the crossed belt. 
Hence, even when the open belt is on the central or 


In discussing the question of mechanical washing as 
applied to the requirements of hospitals, infirmaries, 
asylums, and institutions of a similar character, it 
might be observed that while the type of machine 
illustrated in Fig. 1 is universally employed for general 
washing, a special machine, known as the foul linen 
disinfecting, washing, and cleansing machine—Fig. 5 

















Fig. 5—FOUL LINEN, DISINFECTING, CLEANSING, AND WASHING MACHINE 


fixed pulley it is also partly on the loose pulley 
to whose shaft the worm is keyed. By this means a 
positive reverse is obtained as the worm pulley is 
continuously driven in one direction. The lever— 
known as the reversing lever-—is provided with a 


cam-shaped opening to engage the worm wheel pin, | 
this opening permitting the | 


worm wheel pin to rotate 
idly for a part of its re- 
volution, but giving a rapid 
movement to the lever at 
the proper movement. The 
reversing lever is of T form 
at its junction with the 
belt slide, the T head 
having a gap in the centre, 
and the belt slide has a 
small tumbler lever pivoted 
to it, this latter engaging 
in the gap on the revers- 
ing lever and slide. When 
a it is desired to stop the 
as machine the tumbler lever 

Swain Sc. is disengaged from the 

reversing lever, and pushed 

into a fixed V-shaped 

rest by which means the 

belt slide is forced into mid-position, and the 
reversing lever moves idly. To start the machine 


| the tumbler is withdrawn from the V and dropped on 


the T head of the reversing lever, which, being always 
in motion, causes the tumbler lever to drop into the 
reversing lever gap. 

The machine just described is one of the larger 
sizes, having rotating inner cylinder about 3ft. 
diameter by 6ft. long, and will wash, boil, and rinse 
in one load, and in a period of forty-five minutes, a 
mass of goods equal in bulk to 350 men’s shirts. In 
consequence of its large capacity this type of machine 
is largely used in laundries connected with hospitals 
and infirmaries, where the work is heavy and 
continuous. In addition to general steam laundry 


|}and public institution work, metal power driven 


washing machines as described are employed in 


| hotels, distilleries, bakeries, and a variety of factories. 


The consumption of steam amounts roughly to 
150 Ib. per hour, and 50 gallons of water. 

The principle of mechanical washing has not 
changed appreciably during the last quarter of a cen- 
tury, although much improvement has been effected 
in the design of machines. This will be more readily 
understood by comparing the illustration—Fig. 1— 
of a modern power washing machine with Fig. 4, 
representing a machine for a similar purpose ‘built 
thirty years ago. In the latter the inner revolving 
and reversing cylinder is of brass, but the outer casing 


| and ends are of wood ; the machine is supported on 


heavy A frames of sufficient height to permit of a 
receptacle being placed underneath to catch the 
contents of the inner cylinder, when it and the outer 
This 


many steam laundries in France, but in this country 
the type of machine illustrated in Fig. 1, where the 
outer casing is a fixture, and the door of the containing 
cylinder is brought opposite the door of the outer 
casing and locked in that position while the machine 
is being relieved of its load, is generally adopted. 


—comes into operation for dealing separately with 
foul bed linen, or linen coming from the beds 
occupied by patientr suffering from infectious 
diseases. It will readily be understood that to allow 
articles of this description to mix indiscriminately 
with others would tend to spread disease. 

This foul linen washing machine differs from the 
general type in this respect, that instead of two there 
is only one cylinder, i.e., the revolving or containing 
drum ; the explanation being that if the machine were 
built with two cylinders in the space between foul 
and germ-laden matter would tend to accumulate. 
The revolving cylinder in this instance is also of heavy 
sheet brass, having fine brass rubbers or beaters 
riveted to the body inside. The-ends of this shell are 
of }in. cast iron with holiow gudgeons cast on, and 
are double riveted to the sheet brass body, with’a jin. 
reinforcing mild steel strap. These ends are of dished 
section,,with the flanges to the inside of the brass 
body ; the sheet brass being enclosed between the 
flange on the inside and the mild steel strap on the 
outside. Yellow metal ends are riveted imside the 
cylinder, and supported on the cast iron ends with a 
space enclosed between. The gudgeons, or shafts, 
are 3hin. diameter, with removable bearings and 
stuffing-boxes with gun-metal glands. The door of the 
cylinder is of brass or aluminium, fitted with a rubber 
joint ring recessed into the flange, and supported on 
a brass seat riveted on the cylinder. It is locked by 
two bronze shooting bolts operated by a hand wheel 
and screw rendering it steam and water-tight. The 
frames supporting the revolving cylinder are of cast 
iron with split bearings or are provided with roller 
bearings. The frames are stayed together on each 
side of the machine, and galvanised sheets fixed at 
the back, front, and ends, form a tank round the shell. 
The gearing consists of a cast iron bracket stayed to 
the frame, supported on the floor, and fitted with a 
ljin. diameter countershaft. The helt pulleys are 
14in. diameter for l}in. and 2}in. belts, and standard 
reversing gear on the worm and lever principlé, as 
illustrated im Fig. 3, is provided. Steam and water- 
connections, illustrated in Fig. 5, consist of a cast 
iron bracket for the supporting trunnions, having a 
cored boss with a tapped connection on three sides. 
The steam connection is made in the form of a gun- 
metal nozzle, projecting into the boss of the bracket, 
central with the trunnion and acting as an injector 
for the water entering the trunnion. 

In Guy’s Hospital, London, and several other large 
London institutions, machines of this type are in 
constant use. 








Tue Public Works statement, presented recently to the 
New Zealand Parliament, shows that the Lake Coleridge 
hydro-electric power scheme has attained results beyond 
anticipation. Three units of generating plant capable of 
an output of 5000 horse-power were originally installed. 
The demand for electricity warranted the installation of 
two further units, which would bring the output to 
10,000 horse-power. Arrangements are in hand for 
utilising the energy for tramway traction and for the 
operation of machinery in meat works, flour mills, tanneries, 
dairy factories, and other established industries in and 
around Christchurch. The total expenditure to March 31st 
was £329,719. Survey and investigation for a compre- 
hensive scheme to serve the North Island has been in 
progress, and several schemes are under consideration. 








342 


THE ENGINEER 


Ocr. 20, 1916 














TWO YEARS OF SUBMARINE WARFARE. 
No. I. 

Tr is very easy to be. wise after the event. That 
was recently brought home to us when, on reviewing 
the work done by submarines in the present war, we 
came across Admiral Sir Percy Scott’s letter addressed 
to The Times, dated exactly two years before the 
battle of Jutland took place. On May 3lst, 1914, 
this officer, who ha held many important commands 
afioat and ashore with distinction, when asked 
whether this country should continue building 
large or small battleships, replied: ‘‘ My opinion is 
that we should be building neither,” and he explained 
his reasons at length in a letter full of detail as to the 
functions of vessels of war, and the risks they ran from 
submarines, especially when the latter were acting 
in concert with aeroplanes. The letter received, as it 
demanded, a considerable amount of attention and 
criticism at the time, and it is interesting, in the light of 
the last two years’ experience, to note Sir Percy Scott’s 
final sentence in a statement replete with interest. 
“In my opinion,” he wrote, “‘ as the motor vehicle 
has driven the horse from the road, so has the sub- 
marine driven the battleship from the sea.” This 
sentence must not be taken too literally, and if Sir 
Percy was perhaps guilty of exaggeration in detail, 
in his broad view the importance he then attached 
to submarines may reasonably be held to be partially 
justified by subsequent events. Had the Germans 
during the first two years of war used their submarines 
in their proper réle instead of making the grievous 
error of using them on a species of guerre de course, it 
is probable that his views would have been far more 
closely corroborated, and, at any rate, we should have 
sustained far more serious losses than we actually 
have done. But much of what was said in his letter 
has actually come to pass, and if there do appear to be 
mistaken views on certain points, comments based 
on “wisdom after the event’ must not be taken 
as hostile criticism. 

Sir Percy Scott, after expressing the opinion that 
the introduction of vessels that swim under the water 
had entirely done away with the utility of vessels 
that swim on the top of the water, went on to postulate 
that the functions of a vessel of war were :— 
Defensively, 

. To attack ships that come to bombard our ports. 
. To attack ships that come to blockade us. 

. To attack ships convoying a landing party. 

. To attack the enemy’s fleet. 

. To attack ships interfering with our commerce. 
ensively, 

To bombard an enemy’s ports. 

To blockade an enemy. 

. To convoy a landing party. 

. To attack the enemy’s fleet. 

. To attack the enemy’s commerce. 
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0 
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1, 2, and 3 are now held to be rendered impossible, as 
no man-of-war would dare to come within ,sight of 
a coast adequately protected by submarines; and 
therefore the functions of a battleship as regards 
these items, both defensively and offensively, have 
disappeared. 

Now, no one can reasonably deny that, as far as the 
present war has been conducted, items 4 and 5, which 
are by far the most important in the list, have been 
suceessfully accomplished by our big ships, and in a 
manner quite beyond the scope of the most powerful 
submarine contemplated, let alone constructed, at the 
present time. The enemy’s surface fleet being in 
existence, it behoved us, before the war, to take such 
steps as were compatible with this accomplishment. 
Sir, Percy Scott’s view that the fourth function was a 
non-existent possibility, owing to the danger from 
submarines preventing a fleet from putting to sea, has 
been entirely disproved. The fifth function, the 
attack on our commerce, has, in point of fact, been 
carried out to a greater extent by submarines than by 
surface ships, but we will return later to this point. 

Our fleet has naturally acted on the offensive, and 
we will take the various sections as defined by Sir 
Percy as they occur in his list. The bombardment 
of the enemy’s ports, (1), is impossible for us in home 
waters, on geographical grounds, but it is also un- 
necessary on account of the strategical fact that we 
can contain the enemy’s fleet, i.e., blockade him, 
(2), without approaching either his ports or his fleet, 
by simply establishing a control between the Shetland 
Islands and the Norwegian coast, and by holding the 
Straits of Dover, thus enclosing the whole North Sea. 
Our submarine flotillas, in August, 1914, promptly 
established a coastwise observation patrol off the 
German coast, but would have been powerless to 
enforce a blockade, as has been amply proved both 
in the North Sea and the Baltic. Section (3), to 
attack or convoy a landing party, has a great bearing 
on the present war, and the use of submarines. 
Although gigantic quantities of men and stores have 
been dispatched across the Channel to France in the 
last two years, not one of the transports engaged in 
this work has been damaged by submarine attack, 
while the convoy has consisted almost entirely of 
torpedo-boat destroyers, or at any rate of surface 
vessels. In fact, very few vessels engaged in the 
cross-Channel traffic have been sunk—the French 
refugee ship Amiral Ganteaume, the British hospital 
ship Anglia. and the Channel-steamer Sussex, being 





the most important. Attempts, of course, have 
frequently been made on our ships, including one 
unsuccessful attack on the large hospital ship Asturias. 
It would appear that either our surface patrol, not 
necessarily in the immediate vicinity of the transport 
route, or of the ports of departure and arrival, but 
protecting the Channel generally, suffices to moderate 
the danger, in conjunction with the fact that so many 
of the sailings are, for the sake of greater safety, 
made at night, or that adequate importance was not 
attached by the German submarine commanders to 
the value of attacking military rather than mercantile 
vessels. Had the German submarines concentrated 
greater attention on attacking the transports belong- 
ing to the Expeditionary Force in the earlier stages 
of the war, it cannot be doubted that the damage 
would have been of a very serious nature, but it 
would have been quite impossible for them to do 
more than hamper the landing; they certainly 
could not have prevented it, though successful 
attacks in the early stages would undoubtedly 
have had a considerable. influence on the opera- 
tions at that time. On only one occasion have the 
German submarines scored a big success against a 
large British transport, the instance being the sinking 
of the Royal Edward in the Mediterranean in August 
last year. Russian and English submarines working 
together in the Baltic, however, materially hampered 
the operations of the German transports which, 
under cover of the German Fleet, attempted to land 
troops in the neighbourhood of Riga during the 
autumn campaign of 1915. 

The attack of the enemy’s fleet—Section (4) of Sir 
Percy Scott’s letter—has, as he foretold, been largely 
restricted by the fact that both battleship fleets have 
remained much in port, especially the German fleet. 
During the first week of the war, U15 attempted an 
attack on the Grand Fleet at sea, and was promptly 
rammed, on coming to the surface to see the result, 
by H.M.S. Birmingham. This was the first proper 
encounter in the submarine warfare during the present 
war. Isolated instances occurred during September, 
1914, H.M.S. Pathfinder being sunk by U21, and the 
German cruiser Hela by E9. On September 22nd 
H.M. ships Cressy, Hogue, and Aboukir were sunk 
while patrolling in the North Sea by U9. The losses 
of H.M.S. Hawke, Hermes, and Niger were followed, on 
January Ist, 1915, by the torpedoing of H.M. battle- 
ship Formidable in the Channel. This attack is 
remarkable for having been made at night and in 
rough weather. It was not until January 24th, 1915, 
towards the close of the battle-cruiser action in the 
North Sea, that submarines were observed by our 
fleet attempting an attack, which failed. A further 
attack on a division of the Grand Fleet at sea was made 
by U29 in March, and resulted in her total loss with 
all hands. In the attacks in the Dardanelles in May 
we lost two old battleships from submarine attack— 
the Triumph and the Majestic. After this there was 
for some time a period of comparative immunity for 
our larger vessels, and there were none of the attacks 
that an enemy who intended vigorously to prose- 
cute a war of attrition might have been expected 
to undertake. Efforts continued to be directed 
against our commerce rather than against our main 
fleets. The same applies to the fleets of our Allies. 
The French have only lost two old cruisers, the Leon 
Gambetta and Amiral Charner, and one destroyer, 
Renaudin, by submarine attack ; the Russians lost 
the cruiser Pallada in the Baltic, and a destroyer in 
the Black Sea ; the Japanese have lost nothing, while 
the Italians have had the cruisers Amalfi and Guiseppe 
Garibaldi torpedoed in the.Adriatic. They also lost 
the submarine Medusa, which was torpedoed in a 
duel with an Austrian submarine, this being an 
exceptional incident of its kind. It will be observed 
that none of these vessels can be considered as modern 
ships. When it is realised that from Archangel in 
the north to Alexandria in the south is a distance of 
over 5000 miles, and that the whole of this route 
has to be patrolled by the British Navy, aided, as 
far as the Mediterranean goes, by the French Navy, 
it will be seen that the losses of the fleet from sub- 
marine attack have been very small, particularly in 
view of the submarine’s opportunities. In the course 
of the last twelve months, owing to the destruction 
and capture of enemy submarines by all sorts of 
methods, attacks on warships have been much less 
frequent. Submarines played no particular part 
in the Battle of Jutland. One certainly inflicted 
considerable damage on H.M.S. Marlborough, and 
was sunk for her pains, and this is the only occasion 
on which a British Dreadnought type of battleship 
has been torpedoed. It seems hardly necessary to 
remark that the Marlborough has long since been 
repaired. H.M. cruisers Nottingham and Falmouth 
were torpedoed off the German coast last August, this 
being practically the only instance of successful 
defensive attack by enemy submarines, in spite of the 
ample opportunities offered. While the foregoing 
list practically covers the successful attacks on 
naval vessels, it must be remembered that a con- 
siderable number have been attempted without result, 
and that in more than one case ships have actually 
been hit without the torpedo exploding. 

Section 5—to attack the enemy’s commerce or 
ships interfering with our own—introduces one of the, 
if not the most, véxed maritime problems of the war. 
The German methods of attack on merchant vessels 
of all sizes, from the Lusitania to a rescuing trawler’s 


' dingy, have been truly atrocious in their wanton 


disregard of the rights of non-combatants or neutrals. 
Few greater mistakes could have been made than that 
which Germany committed when the war upon com- 
merce was initiated, for it was intrinsically, as it was 
conducted, more than that, in so much as it violated 
agreements which were just as much—or less as 
Germany proved—binding as the Belgian neutrality 
agreement. Finding that after six months of war 
all its warship fleet had been swept off the 
High Seas, and the large balance confined to intimate 
home establishments, and that the mines it had 
laid so indiscriminately and without regard to neutral 
danger, had failed in their object of reducing the 
strength of the British fleet, which simply swept them 
up by thousands, the German Admiralty was driven 
to the desperate expedient of declaring a submarine 
war against hostile merchant vessels from February 
18th, 1915, the announcement being made on Feb- 
ruary 10th. Within four weeks at least three German 
submarines were destroyed while thus engaged. The 
German warfare against commerce, besides being a 
political and strategical error of the first magnitude, 
eventually became a failure of thé most pronounced 
type. To such an extent was neutral opinion raised 
that, as Mr. Balfour described this form of warfare, 
what were merely crimes at the commencement 
became manifest blunders later on. This, perhaps, 
represents only the political view. From the strate- 
gical or military view these insensate attacks have 
absolutely failed in their purpose. Certainly they 
have resulted in sinking perhaps about one and a 
half million tons of shipping, and thereby have 
assisted to increase the cost of freight. On the other 
hand, by concentrating their efforts on attacks on 
merchant vessels the Germans have neglected the 
main issue—the attrition of the Battle Fleet—to a 
fatal extent. It is too late now to remedy what is, 
perhaps, the greatest mistake of the naval side of 
the war. But in doing what they did the German 
submarine flotillas laid themselves open to attack 
and destruction in detail, and suffered to an extent 
which must surely be appreciated by themselves by 
this time. 

Now let us look at the other side of the picture. 
Certainly we lost two out of a large number of battle- 
ships bombarding the entrance to the Dardanelles, 
but only two, and in this case submarines entirely 
failed to prevent bombardment, though it is admit- 
tedly the case that great caution was exercised over 
the movements of our later vessels in those waters. 
On the other hand, the presence of mine fields, and 
an excellent system of protection to the Dardanelles 
channel, did not prevent our submarines from passing 
through into the Sea of Marmora, and arriving off 
Constantinople itself. In the course of many trips of 
this nature made by boats of the E class, two Turkish 
battleships were sunk, as well as a large number of 
transports and supply ships. These submarines 
went even further, for they actually landed demolition 
parties, and on one occasion, it is reported, even 
entered into a minor engagement with Turkish cavalry 
on the beach! Nothing so enterprising has been 
undertaken by the other side. The fact is that our 
submarine flotilla in the Dardanelles materially 
hampered the communications and supply arrange- 
ments of the Turkish army in Gallipoli. Had the 
British commanders not been bound by their rigid 
observance of the rules of war as applying to the 
bombardment of unfortified towns they might—they 
were there and able to do so—fiave fired on the civilian 
populace and private property in Constantinople, just 
as a belated German submarine actually did arrive 
one dull morning off the Cumberland coast and fire 
a few rounds at Whitehaven ! 


The first engagement of the war—off Heligoland— 
saw the first serious employment of submarines on 
our side beyond scouting duties. In this case two 
of the boats were deliberately used as bait, one pre- 
tending to be broken down, and the other coming to 
its rescue, and very successfully was it done. The fact 
that the Germans lay so far in behind their extensive 
mine fields, coupled with the chronic low visibility 
in that particular corner of the North Sea, prevented 
anything more than an occasional “bag ” being made 
during the early part of the war. Simultaneously, 
however, with the opening of the Dardanelles offen- 
sive, several of our submarines proceeded to the Baltic, 
and before the ice set in towards the end of 1915 had 
already made their mark on German naval move- 
ments in that of the world. One of the 
“‘ Deutschland ” class battleships—said to be the 
Pommern—was sunk, and*the Moltke, an armoured 
cruiser of 27,000 tons, was very seriously damaged 
while supporting the naval attack on Riga in August, 
1915. Since then several smaller German warships 
have been submarined in the Baltic, and a large 
number of merchant vessels carrying contraband to 
Germany from Swedish ports have been effectually 
prevented from arriving at their destination without 
going to the extremes of torpedoing them without 
inquiry. Even so, however, with these successes 
submarines failed to prevent, though they materially 
hampered, Germany’s naval movement in support 
of the left wing of her army. They failed to prevent 
entirely the importation of contraband into Germany, 
as far as the Baltic was concerned. Lack of numbers 
may have accounted for some of the failure, but the real 
truth lies in the inherent weakness of the submarine as 





a fighting vessel. Even its more recent history does 
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not enhance its value. True, an E class boat got! large and powerful Great Western four-cylinder 


two to! oes home on the Westfalen in August, as she 
was being escorted back to port by destroyers, but 
it is still uncertain as to whether the enemy was sunk 
or merely badly damaged. The voyage of the Deutsch- 
land to New York was purely spectacular, though 
she may have carried some valuable documents, and 
thus achieved her purpose. In any case, it is under- 
stood that she was escorted out by neutral steamers, 
and the voyage itself is nothing ; it has been accom- 
plished by several of our own boats built in Canada, 
but is more than the Deutschland’s sister ship the 
Bremen appears to have been able to do up to date, 








LOCOMOTIVE PERFORMANCE ON THE LONDON 
AND NORTH-WESTERN RAILWAY. . 
(By a Correspondent.) 
No. I. 


On no other British railway are such heavy express 
passenger trains run as on the London and North- 
Western Railway. At least a dozen expresses depart 
and arrive daily at Euston, the weight of which is 
usually 400 tons or more behind the tender ; while 
frequently these trains have to be duplicated, and 
even then each part may exceed 350 to 400 tons. On 
the Caledonian, Great Eastern, Great Northern, 
Great Western, and other railways, certain trains 
occasionally load to 400 tons, but of course one would 
naturally expect a railway to have heavily laden 
trains when serving such important industrial cities 
as Birmingham, Liverpool, Manchester, and Glasgow, 
with, in addition, the whole of Lancashire and War- 
wickshire, as does the London and North-Western 
Company. 

In the latter days of the late Mr. F. W. Webb’s 
régime the loads and speeds increased to such an extent 
that piloting became a necessity on many of the more 
important express trains, but on the appointment of 
the late Mr. George Whale as Chief Mechanical Engi- 
neer, in June, 1903, all this was changed on the advent 
of his justly famous “‘ Precursor” class of express 
locomotive, the first of which was completed in March, 
1904. These fine machines possess no remarkable 
features, but are a straightforward design of the 
British locomotive maid-of-all-work, commonly 
known as the 4-4-0; the secret of their success pro- 
bably being that they are provided with a boiler and 
fire-box, giving an ample heating surface of 2009 
square feet to supply cylinders 19in. diameter by 
26in. stroke, the grate area being 22.4 square feet. 
The coupled wheels are 6ft. 9in. diameter, and the 
radial truck wheels 3ft. 9in. Joy’s valve gear is 
fitted, and the boiler is pressed to 175 lb. ; the weight 
of the engine is 59} tons, of which 38 tons are available 
for adhesion. 

These engines were followed in May, 1905, by a six- 
coupled design, known as the “ Experiment ’’ class, 
having 6ft. 3in. wheels, but the cylinders (inside), 
truck wheels, and working pressure were the same as 
in the ‘*‘ Precursor’ class. The boiler and fire-box, 
however, provide 2041 square feet, and the grate area 
is 25 square feet. The weight is six tons grsater than 
that of the four-coupled engine, and is made up of 
19 tons on the radial wheels, 18} tons on the driving 
wheels, 15} tons on the intermediate wheels, and 
13} tons on the trailing wheels. A tender weighing 
37 tons is provided for the ‘‘ Experiment ’’ class, so 
that the total weight of engine and tender is 1023 tons. 

Mr. Whale, however, was advanced in years on his 
appointment, and his short but brilliant career as 
Chief Mechanical Engineer was closed by retirement 
in February, 1909, although his services as Consulting 
Engineer were retained until June, 1909, when he 
finally retired, having spent fifty years in the service 
of the company. The directors’ choice then fell upon 
Mr. C. J. Bowen Cooke, the present able Chief 
Mechanical Engineer, who has served the London and 
North-Western locomotive department well in various 
important positions, and the appointment was a very 
popular one among the staff. 

Mr. Bowen Cooke has increased the “‘stud’”’ of 
express engines by his splendid ‘‘ George V.’’ class— 
perhaps the finest 4-4-0 express engines in the country 
—and the ‘‘ Prince of Wales ”’ six-coupled class. The 
dimensions of the former class are: cylinders 20in. 
diameter by 26in. stroke ; radial and coupled wheels, 
3ft. Yin. and 6ft. 9in. respectively ; total heating sur- 
face of boiler and fire-box, including Schmidt super- 
heater, 1849.6 square feet; grate area 22.4 square 
feet ; weight, 59 tons 17 cwt., with 38 tons available 
for adhesion. The latter class have inside cylinders, 
20}in. by 26in. ; coupled wheels, 6ft. 3in. ; total heat- 
ing surface, including superheaters, 1897.5 square 
feet ; grate area, 25 square feet, and weight 66} tons, 
of which 46} tons are on the coupled wheels. The 
valve gear is Joy’s and the working pressure 175 Ib. in 
both classes. In external appearance these engines 
followed the handsome models of Mr. Whale’s “ Pre- 
cursors ’’ and ‘‘ Experiments,” and speedily proved 
to be quite worthy of the best traditions for fast and 
heavy work of the premier railway. 

Shortly after his appointment Mr. Bowen Cooke 
conducted some interesting express locomotive experi- 
ments and comparisons, engines being lent for this 
purpose by the Great Northern, Great Western, 
and several other railways. The actual results have 


Temained a secret, but it is generally believed that the 





simple six-coupled engine “ Polar Star’’—the chief 
dimensions of which are, cylinders, 144in. diameter 
by 26in. stroke ; 2128 square feet of heating surface 
and 27 square feet of grate area; coupled wheels, 
6ft. 84in. diameter, and working pressure as high 
as 225 lb. ; while the weight is 72 tons, of which 55} 
tons rest on the coupled wheels—behaved remarkably 
well with some of the heaviest trains between London 
and Crewe, and was doubtless responsible for the 
design of six-coupled express engine which Mr. Cooke 
introduced in the early part of 1913, having four 
cylinders, 16in. by 26in., placed in a line, and all 
driving on the leading coupled axle. The inside 
cranks are set at right angles to one another, while 
the outside cranks are at an angle of 180deg. 
to the corresponding inside cranks, and are 
therefore at an angle of 90 deg. to one another. 
Walschaerts valve gear is fitted to the outside 
cylinders, the valves for the inside cylinders being 
actuated by rocking levers coupled to the out- 
side cylinder valve spindles. A fire-box of the 
Belpaire pattern is provided having a heating surface 
of 171.2 square feet, while the tubes and superheaters 
provide another 2060.8 square feet, making a total 
heating surface of 2232 square feet ; the grate area 
is 30.5 square feet, and the working pressure 175 lb. 
The coupled wheels are 6ft. 9in. diameter, and the 
radial truck wheels 3ft. 3in., and the engines weigh 
in working order 76 tons, of which 57 tons are available 
for adhesion. 

With regard to the gradients of the London and 
North-Western Railway, it must be admitted that, 
except for the start from Euston, when the stiff climb 
to Chalk Farm has to be faced, part of which is as 
steep as lin 70 for half a milients, the grades are very 
moderate to Crewe, and are roughly as follows :— 
From Chalk Farm is mostly level for 6 miles, then, 
with the exception of a short fall at Bushey, the line 
rises to the summit at the thirty-first mile post, near 
Tring, the last 7 miles rising at 1 in 330. The line 
then falls, first at a like rate, finally easing to level 
at the fifty-fourth mile post near Castlethorpe, from 
whence there is a rise to the sixtieth mile post at 
Roade, again mostly at 1 in 330; there area couple of 
miles downhill after this at 1 in 326, and then the next 
8 miles are virtually level, followed by 7 miles with 
nothing worse than 1 in 340, after which is a fall for 
a like distance to a point some two miles beyond 
Rugby. The next 9 miles to Bulkington fluctuate, 
after which is a descent most of the way to Tamworth, 
then, except for a 3 milesrise at 1 in 330 to Lichfield, 
the gradients call for no comment, until we pass 
Stafford—at reduced speed—where commences a 
13 miles rise to Whitmore summit, but with nothing 
steeper than 1 in 391, and on the final 10} miles thence 
to Crewe there are fallimg gradients of 1 in 177, 250, 
and 330. 

Turning now to performance, a “‘ Precursor,” No. 
60, “‘ Dragon,” with 300 tons, passed Nuneaton, 14} 
miles from the Rugby start, in 17 min. 26 sec. ; the 
speed then exceeded 70 miles an hour for the next 15 
miles, with a maximum of 76.5 miles an hour 
near Tamworth, and on the 1 in 330 rise to 
Lichfield the minimum was 57.1 miles an hour, 
this station, 344 miles, being passed in the smart time 
of 33 min. 43 sec. ; after such brisk running it was not 
surprising to be badly delayed by signals, checks being 
experienced at Colwich and Milford, causing a loss 
of fully 4 min.; nevertheless Stafford, 51 miles, 
was passed at slow speed in 55 min. 46 secs., and the 
minimum at Whitmore summit was 47.4 miles an 
hour. Descending, 724 miles an hour had been 
attained when steam was shut off, owing to adverse 
signals, and we were shortly afterwards brought to a 
dead stand for same, but only for } minute, 
when we proceeded to Crewe without further delay, 
where we arrived in 86 min. 28 sec. for the 75} miles, 
delays having caused 7 minutes loss, leaving the net 
time 794 min. 

Next, one of Mr. Whale’s six-coupled engines of the 
‘* Experiment ”’ class, with a load of 360 tons, passed 
Watford, 18 miles from Euston, in 23} min., and Tring, 
32 miles, in 40 min. 11 sec., with a minimum speed of 
47.4milesanhour. The highest speed on the descent 
to Bletchley was 67.2 miles an hour, that station, 
47} miles, being passed in 54 min. 20 sec., and 52? 
miles were covered in the first hour. Roade was 
breasted at 50 miles an hour, in 67 min. 41 sec., and 
Rugby, 82} miles, was passed slowly in 91 min. 55 sec. 
The 97} miles to Nuneaton required 109 min. 3 sec. ; 
then at Tamworth and Colwich signal checks were 
experienced, but these were not serious, and so Staf- 
ford was passed with the usual observance of careful 
running over the curve and junction in 147} minutes 
for the 1334 miles. On the ascent to Whitmore the 
lowest speed was 50 miles an hour, and Crewe, 158 
miles, was reached in 2 hours 55 min. 48 secs., after a 
further signal check, so that the net time was 2 hours 
53 min. It should be mentioned that the weather 
was stormy, with the wind from the north-west. 

On another occasion an engine of this class, No. 677, 
* Staffordshire,’’ had no less than 420 tons to haul from 
London to Crewe in 2 hours 55 min. On starting up 
the steep incline from Euston I feared ‘‘ Staffordshire’”’ 
would “stick,” so funereal did the pace become on 
the 1 in 70, but my fears were groundless, and we 
managed to get through Willesden, 5 miles, in 11 min. 
5 sec., and Watford in 25 min. 58 sec. Thence on the 
rise to Tring good work was accomplished, the mini- 





mum being again 47.4 miles an hour, enabling that 
station to be passed in 16 min. 41 sec. from Watford, 
distance 14 miles. The next 22 miles were covered in 
20 min. 21 sec., with a maximum of 69.2 miles an 
hour ; 504 miles were covered in the first hour, and up 
the 7 miles of rising gradient to Roade the speed did 
not fall below 50.5 miles an hour, passing there in 
69 min. 20 sec., and Rugby—at reduced speed—in 
93 min. 3 sec. This was manifestly excellent work 
with such a load, but left only 82 minutes for the next 
754 milesif the schedule wastobe adhered to. How- 
ever, ‘“‘ Staffordshire” got through Nuneaton in 1 10min. 
23 sec., and succeeded in traversing 56} miles in the 
second hour. On a level mile near Tamworth a rate 
of 72 miles an hour wasrecorded, but the speed fell to 50 
miles an hour on the | in 330 rise to Lichfield. Stafford 
was breasted in 147 min. 9 sec., and on the ascent to 
Whitmore the mile a minute rate was attained up a gra- 
dient of 1 in 505, despite the Stafford slow, after which 
the speed pradually fell to a minimum of 48.4 miles 
an hour at the summit. The descent produced a 
maximum of 72 miles an hour, and the stop was made 
at Crewe in only 28 seconds excess of the booked 
allowance—a distinctly meritorious performance. 

Another engine of this class, No. 1388, ‘* Andro- 
meda,” fitted with a superheater, had a load of 450 tons 
to tackle, and was handicapped by a'strong south- 
westerly wind. Starting from Rugby with this huge 
load Kilsby tunnel, which is on a grade of 1 in 364 at 
the northern end, was entered at 38.4 miles an hour. 
Near Welton a speed of 62.5 miles an hour wasrecorded, 
and on the rise to Roade the minimum was as high as 
57.7 miles an hour. There was a slight signal check 
after this, otherwise the maximum at Castlethorpe 
might have been higher than 67.2 miles an hour. 
Wolverton, 30} miles, was passed in 36 min. 47 sec., 
and the passing times for the 15 miles from Bletchley 
to Tring summit was exactly 17 minutes, the last 
four quarter miles each being covered in exactly 
20sec.; thus Tring, 50} miles, was reached in 
59 min. 47 sec. On the descent a maximum of 70.3 
miles an hour was attained, and we stopped at Willes- 
den, 77 miles, after a delay for engineering work, in 
86 min. 25 sec., 85} minutes net time. 

One of Mr. Bowen Cooke’s ‘‘ Prince of Wales ”’ class, 
No. 1704, ‘‘Conqueror,” hauling 370 tons, got away 
smartly from Crewe. She went up the Madeley bank 
in excellent style, never dropping below 46.4 miles an 
hour up the 1 in 250, or below 40.9 up the 3 miles of 
1 in 177, while up the final length at 1 in 330 the rate 
rose to 48.4 miles an hour ; thus the Whitmore summit 
was breasted in 15 min. 55 sec. from the start, a dis- 
tance of 10} miles. Down the following 14 miles of 
easy descent to Stafford the rate rose steadily to 70.5 
miles an hour, and the distance was covered in 13 min. 
32 sec. Regathering speed after the slack, the next 
23 miles of fluctuating grades to Tamworth required 
but 24 min. 5 sec., with minimum and maximum 
speeds of 56.2 and 65.2 milesanhour. Good work was 
performed on the ascent from Tamworth to beyond 
Atherston, the lowest speed up a grade of | in 300 
being 56.2 miles an hour, and Nuneaton, 61 miles, 
was passed in 66 min. 23 sec. After this the engine 
was “‘ eased ’’ so that on the 1 in 330 rise to Bulking- 
ton the speed fell to 50.5 miles an hour ; nevertheless 
we stopped at Rugby in 82 min. 43 sec., an economy 
of 3} minutes on the booked allowance. The 51 miles 
from Stafford were covered in the excellent time of 
53 min. 16 sec. 

No. 1662, ‘“‘ Deerhound,” of the ‘George V.”’ class, 
starting from Nuneaton with 415 tons, attained 45.9 
miles an hour on the 3 miles rise at 1 in 330 to Bulking- 
ton, and passed Rugby at about 25 miles an hour in 
18 min. 32 sec. for the 14} miles. Quickly gathering 
speed the Kilsby tunnel was entered at 45 miles an 
hour, while the speed did not exceed 69.2 miles an 
hour on the descent to Weedon, but on the ascent to 
Roade excellent uphill work was performed, the 
minimum being 58.4 miles an hour, this fine running 
enabling Bletchley to be passed in 54 min. 35 sec. for 
the 50} miles from the start, and in 36 min. 3 sec. for 
the 35} miles from Rugby ; here we parted with 32 tons 
of the load by slipping a coach, leaving the substantial 
load of more than 380 tons for the remainder of the 
journey to Euston. At Leighton the train was almost 
stopped by signal; nevertheless the Tring incline 
was ascended at a minimum of 50 miles an hour, so 
that the 65 miles from the start were covered in 74 min. 
56 sec., and Watford, 79} miles, in 88 min. 29 sec.—net 
time 84} minutes. Further signal delays occurred 
before we reached the terminus in 110 min. 17 sec. for 
the distance of 97} miles, but fully 64 minutes should 
be deducted for delays, leaving the net time of 103} 
minutes— 85} minutes from Rugby. 

No. 2177, ‘* Malta, George V.”’ class, with 450 tons, 
passed Weedon at a speed of 67.2 miles an hour in 
19 min. 9 sec. for the 13 miles from the Rugby start. 
On the rise at 1 in 326 to Roade the minimum was 
56.2 miles an hour, while on the descent to Wolverton 
no higher speed than 65.2 miles an hour was recorded, 
that station being passed in 35 min. 48 sec. The 
Tring gradient wasstarted at 54.9 miles an hour, and 
at the summit the speed had not fallen below 45 miles 
an hour. Thence to Willesden the 26} miles were run 
in 27 min. 10 sec., with no higher speed than 66.2 
miles an hour, and with a very slow finish, so that the 
time from Rugby was 87 min. 18 sec. 

Mr. Bowen Cooke is fitting Schmidt superheaters to 
the ‘‘ Precursors’’ as they pass through the Crewe 
shops for repairs, and No. 1617, “‘ Hydra,” an engine so 
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fitted, had no difficulty in hauling unassisted the Day 
Scotch Dining Car Express from Willesden to Rugby 
in less than the booked time of 84 minutes, although 
the train load was 410 tons. Harrow, 6 miles, was 
passed in 9 min. 16 sec., and Watford, 12 miles, in 
16 min. 4 sec., while Tring station was reached in 
31 min. 48 sec., for the 26} miles, the last three of 
which were covered at a consistent speed of 51.7 miles 
an hour. The 15 miles thence to Bletchley were 
reeled off in 13 min. 9 sec., with a top speed of 73.7 
miles an hour, and on the ascent to Roade the mini- 
mum was 56.2 miles an hour, although on the descent 
the speed fell momentarily to 54.2 miles an hour, but 
this was doubtless due to severe “ notching up,” as 
we were now getting ahead of the scheduled time, and 
the speed did not rise above 66.2 miles an hour at 
Weedon, and fell to 50.5 on the easy rise to Welton ; 
nevertheless we arrived at Rugby in the excellent 
time of 81 min. 9 sec. 

Continuing from Rugby with the same train and 
load, a distance of 8} miles had been traversed in 
1l min. 40 sec., when a very bad signal delay was 
encountered ; however, recovering from this, Tam- 
worth, 27$ miles, was passed in 30 min. 58 sec., the 
maximum speed having been 72 miles an hour, and 
after a minimum of 56.2 miles an hour on the 1 in 330 
to Lichfield, we passed Rugby, 41} miles, in 44 min. 
31 sec.. This constantly good work enabled Stafford 
to be passed—at the usual cautious speed—in 54} 
minutes, despite the signal check, which cost fully 2} 
minutes. Recovering, 53.6 miles an hour was 
attained on the moderate rise to Whitmore, .before 
we were again badly delayed by signal, but even then, 
when the summit was reached, the speed registered 
48.4 miles an hour, while down the Madeley bank it 
rose to 75 miles an hour, and after. another signal 
check, this time a slight one, we stopped at the north 
end of Crewe station in 84 min. 7 sec.—80 minutes 
net—representing an average speed of 56.6 miles an 
hour, with no allowance for the Stafford regulation 
speed restriction. 


No reference to London and North-Western loco-, 


motive work would be complete without mention of 
the wonderful two-hours service maintained, in spite 
of the war, until the close of last year, between Euston 
and Birmingham. A “Precursor” had the fairly 
substantial load of 285 tons on a rather unfavourable 
day, both as regards weather conditions and traffic 
arrangements, several unusual signal delays being 
experienced. Our first delay was at Queen’s Park, 
for relaying, in spite of which Harrow was passed 
in 16 min. 20sec. for the 11} miles, but at the next 
station, Pinner, the driver only just managed to 
avoid a dead stop for signals ; however, we plodded 
on again, passing Watford in 25 min. 59 sec., and 
Tring in 41 min. 2 sec., the minimum being 53. 6 miles 
an hour. Within 6 miles this had increased to 76.5 
miles an hour, when another vexatious signal check 
occurred, and we were again almost stopped ; conse- 
quently it required 63 minutes to pass Wolverton, 
52} miles, but we ascended the Roade incline with no 
lower speed than 56.2 miles an hour, passing that 
station in 70} minutes. The next 22} miles to Rugby 
were covered in 22 min. 3 sec., including a further 
signal check, though, fortunately slight; and we 
passed that station at reduced speed in 92 min. 20 sec., 
but of this time nearly 8 minutes must be deducted 
for delays. Coventry was reached in 104} minutes 
for the 94 miles, 60 tons being slipped there, leaving 
225 tons for the remainder of the journey, with which 
the speed did not fall below 58.4 miles an hour on the 
rising grade at 1 in 200 to Tile Hill, and we came to a 
stand outside Birmingham, owing to signals, in 122 
min. 27 sec. for the 112} miles, in spite of experiencing 
two further signal checks after Coventry, leaving the 
net time 114 minutes. It is only fair to add that the 
service was usually a very punctual one. 

The concluding runs are performances by Mr. Bowen 
Cooke’s four-cylinder engines, the first being with 
No. 1191, “Sir Frank Ree,’ and a load of 440 tons. 
There was the additional handicap of a very gusty 
north-westerly wind, but we managed to pass Harrow 
in 9 min. 29 sec. from the Willesden start, and Watford 
at 58.4 miles an hour in 16 min. 31 sec. On the rise 
thence to Tring the speed was well sustained, and we 
were travelling at 57.7 miles an hour when we passed 
King’s Langley ; it was 54.2 miles an hour at Box- 
moor, and gradually fell to a minimum of 50.5, the 
summit being breasted in 32 min. 8 sec. On the 15 
miles descent to Bletchley a maximum of 70.3 miles 
an hour was touched, this section being covered in 
13 min. 33 sec., and on the ascent to Roade the mini- 
mum was 53.6 miles an hour, the time to that station 
being 584 minutes for the 54} miles. Immediately 
after this a stop for signal was only just avoided, 
causing the remaining 223 miles to Rugby to occupy 
25} minutes ; nevertheless our total time was 84} 
minutes—81}? minutes net time. 

No. 1161, “ Sir Robert Turnbull,” with 460 tons and 
windy weather, passed Harrow in 9 min. 46 sec.; 
Watford in 16 min. 54 sec., and Tring in 33} minutes 
the absolute minimum being 50 miles an hour. In 
this instance the descent produced a maximum of 
72 miles an. hour, and Rugby was reathed in 85 
minutes, after a signal delay. 

The same engine with a like load, starting from 
Rugby, entered the Kilsby tunnel at 40.5 miles an 
hour, and was approaching Blisworth at 60 miles an 
hour when a bad signal check was encountered ; 
nevertheless we were travelling at 48.4 miles an hour 





when the summit at Roade was reached. On the 
descent 65.2 miles an hour was attained, Bletchley, 
35} miles, being passed in 41 min. 52 sec. On this 
occasion the 19 miles of rising grades which extend 
from the fifty-first to the thirty-second mile post were 
run in the splendid time of 20 min. 9 sec., with a 
minimum of 48.9 miles an hour. ‘Tring station, 
50} miles, was passed in 57 min. 56 sec., but from this 
1} minutes should be deducted for the signal delay | ( 
previously mentioned. The easy descent to Willesden, 
including a permanent way check, was run in 27 min. 
29 sec., with no higher speed than 67.2 miles an hour, 
the total time being 85 min. 25 sec.—82} minutes 
net time. 








LONGITUDINAL STRESSES OF SHIPS. 
By ARTHUR LIDDELL. 


THE quantitative determination of the stresses to 
which ships may be subjected at sea by longitudinal 
bending has not hitherto been seriously attempted. 
Tentative calculations made on ships of different sizes 
with the underlying assumption that wave height is 
equal to one-twentieth of wave length, have given 
low stressings for small and impossibly high ones for 
largeships. The assumption that wave height is equal 
to square root of wave length multiplied by 1.17, or 
other similar constant, improves matters somewhat, 
but the stressings of the large ships still appear 
disproportionately greater than those of the small ones 
unless the effects of the actual still water bending 
moments are taken into account. The following 
results of rough calculations made on ships of different 
sizes may serve to illustrate the problem. The figures 
given represent the stress conditions for ships of 225ft., 
400ft., and 625ft. length respectively, which will be 
alluded to as I., II., and III. The other dimensions 
and the results of the investigation accompany the 
figures. Thescantlings, which are taken from Lloyd's 
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Supe I.— Dimensions, 225ft. x 36ft. x 25ft.(m.). Machinery aft. 
Displacement at 19ft. draught, 3100 tons. 


, of RP, ; od, 

Sec- 

tional Lever. 
area. 

-756 0 
039 

.049 


Calculati 





of MM. 
Dimensions 
in 
feet. 


J above 
boxed 
bottom. 


Member. 


_ 


Bottom... .. 
Keel (extra).. .. 
Half centre keel .. 
merce 


Side .. ae 
Sheerstrake 


- 
~ 
or 

XK XX K KX XK XK X 


to 
> OS be G2 GO OO NS me Go 
aon Or cr or 


2.616 x (7.05)? = 


193.5 -- 16.45 x 2 = 23.52 = moment of resistance (both 
sides) in cubic feet. 

Wave moment = L144 x Bx ax S xX constant = (225)% 
x 36 x .84 X .53 X .001 = 12,200 foot-tons. 
‘ Wave action stress = 12,200 + 23.52 = 517 tons per square 
‘oot. 

Weight-buoyancy moment :— 

C. By. of half body from mid-length at } L x prism. coef. = 
56.25 x .765 = 43ft. 

C.G. of half body weight from mid -length at 50}ft. 
Weight-buoyancy moment = weight of half ship (fore body) 
x lever = about 1700 tons x (504 — 40) = 17,850 foot-tons. 

* Weight. buoyancy stress 17,850 + 23.52 = 755 tons per 
square foot. 
Total, 1272 tons per square foot = 8.83 tons per square inch. 


Register, are of course the outcome of well weighed 
experience, and may in each case be taken as 
sufficient to meet the worst set of conditions to which 
the vessel will with fair usage be subjected. The 
stressings which this latter entails may be increased— 
sometimes to a dangerous degree—by bad distribution 
of weights or by water finding its way on deck or into 
under-deck spaces. The partially graphic method of 
calculating the stresses on a ship assumed to be at 
rest, first on the crest and then in the hollow of a wave, 
has been departed from so as to enable the varying 
effects of wave action and disposition of weight and 
buoyancy to be brought out. As regards wave action 
half of the displacement represented by the longi- 
tudinal section of upheaval or depression about the 
mid-length of the vessel is equal in volume to the 
reciprocal formation at either of her ends. With the 
longitudinal distance between their centres of gravity 
as leverage, these two volumes form a couple tending 





to bend the ship at her midship section. Assume for 
simplicity’s sake a box-ended ship and a wave with 
similarly contoured crest and trough. The bending 
moment (in tons) produced by the couple would be 
equal to length of half hollow (or crest) x constant 
height below or above still water x breadth of ship > 
lever ~ cubic feet to the ton of water, i.e., about 
equal to :— 

(tL x $ x (1.17 V L x $) X Bx (4L x %) x a, 
or to L* x B x .001 nearly, L being the length 
and B the breadth of the ship and wave-height being 
assumed equal to 1.17 ¥ wave-length. In a ship- 
shaped vessel, the moment has been found by rough 
trial to vary with the coefficient a of the load line with 
accuracy sufficient for the present purpose, so that we 
get :—Bending moment due to wave action = L% » 
B x a X .001. The “ Smith Correction ” coefficient 
8, which must also be inserted; may be taken at .53 for 
a 225ft. ship, .65 for a 400ft. ship, and .69 for a 625ft. 
ship with bottoms boxed as in sketches. We final], 
get :—Bending moment = L# x B x a x 8 x .O0I. 
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Sup I1.—Dimensions, 400/t. x 44/t. x 33/t. (m.). Displacement 
at 25ft. draught, 9360 tons. 
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5 xX (9.48)? = 


1009.0 — 22.12 x 2 = 91.2 = moment of resistance (both 
sides) in cubic feet. 

Wave moment = L4 x B x ax S&S x constant = (400)? 
x 44 x .885 x .65 x .001 = 81,000 foot-tons. 

og action stress = 81,000 + 91.2 = 890 tons per square 


ow . buoyancy moment :— 
By. of half body from mid-length at } L x prism. coef. = 
100 X .825 = 82hft. 
C.G. of half body weight from mid-length at 90ft. 
Weight-buoyancy moment = weight of half ship (fore body) x 
lever = about 4700 tons x ii’ — 824) = 35,250 foot-tons. 
Weight-buoyancy stress 35,250 + 91.2 = 388 tons per 
square foot. 
Total, 1278 tons per square foot = 8.88 tons per square inch. 


An important factor in the stress problem is the 
variation in and comparative value of the moment 
due to uneven longitudinal distribution of weight 
and buoyancy in still water. A ship of size I. may 
have her machinery aft. With heavy cargo heaped 
up under the main hatchway she may be subjected to 
a sagging moment, and with an, in other respects, 
unfavourable disposition of the weights, that is some- 
times made, the longitudinal distance between the 
weight and buoyancy centres, especially of the fore 
body, may become excessive. Further, although the 
moments of the weights forward and abaft of the 
midship section are about equal, the moments of 
inertia may be very different. According to some 
authorities the effect of this may be to increase the 
longitudinal stresses by’something like one-third in a 
seaway. A ship of this size may, however, have the 
weights of her machinery and bunker coal arranged 
nearly symmetrically about her mid-length and thus 
never be liable to these large increases of stress. In 
practice this favourable condition is disregarded and 
the scantlings provided are sufficient to meet every 
extreme case short of that of criminally bad weight- 
buoyancy distribution. In the example dealt with 
a fairly good distribution is assumed. A ship of size II. 
will have her machinery amidships unless she be a 
tank steamer, when it may be aft. But tank steamers 
are designed and built with special care, and their 
decks are not cut up by such large hatchways as are 
those of ordi vessels. Even with their larger 
moments of resistance, however, they are not without 
complaints of their own. Most of them now have 
longitudinal framing, which very largely alters the 
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conditions of the problem. The stresses of tank 
steamers should, indeed, receive separate consideration. 
A ship of greater length than No. III. will seldom carry 
much cargo, and will almost certainly have a midship 
erection of some kind which materially adds to her 
strength. The erection is in most cases a long one, 
and is then strengthened up to form the upper chord 
of the girder. Even a comparatively short un- 
strengthened midship erection takes more of the work 
than is usually assumed. ln a heavy seaway it may 
become distorted and the rivet connections in the 
sheerstrake at its fore and after ends may show signs 
of strain, but, provided it has not broken loose at 
these places, it will have materially assisted the main 
structure at the height of its effort. 
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Sup III.—Dimensions, 625ft. x 60ft. x 48/t. (m.). Displacement 
at 36ft. draught, 31,600 tone, 


Caiculation of Moment of Resistance. 


imensions Sec- ‘J above 
Member. in tional Lever. boxed 
feet. area. bottom. 
Bottom .. P 30 x .0733 2.20 name 
Keel (extra).. .- 2.5 xX.09 -23 O ace 
Half centre keel .. 4.66 .0325 .15 0 ok 
Tank top 30, —-X .0533' 1.6 
is 2.5 x.033. .o7} 3 15 
Side 46.3 X.0683 3.17 (23.15) 2270 
Top side 5 x.015 .08 40 . 128 
Sheerstrake 3.6 x.13 146 «444.5 920 
” Share fie 1.5 x.18 -27 47 600 
Lowest deck strake 4.75 .043 -21 19.3 79 
Third deck strake . 4.75 .043 21 28.3 171 
Second deck os ae x .037 .74 37.3 
Second deck strake 4.75% .013  .06} 37-5 1116 
U edeck .. .. 2 x .055 i a i 
Upper deck sirake. 9.5 x.022 21} 46-3 2810 
10.76 8109 
46.3 x .7 = 32.41 10.76 x (13.89)? = 2076 
46.3 ———-- 
—-~ 6033 
13.89 
6033 = 32.41 x 2 = 372.3 = moment of resistance (both 
sides) in cubic feet. 
Wave moment = L4% x B x a * S X constant = (625)%5 


x 60 x .905 x .69 x .001 = 365,000 foot-tons. 
, Wave action stress = 365,000 — 372.3 = 984 tons per square 
oot. 
Weight-buoyancy moment :— 
C. By. of half body from mid-length at } L x prism. coef. = 
156.25 x .86 = 134ft. 
C.G. of half body from mid-length at 142ft. 
Weight-buoyancy moment = weight of half ship (fore body) x 
lever = about 16,000 (142 — 134) = 128,000 foot-tons. 
Weight-buoyancy stress = 128,000 — 372.3 = 344 tons per 
square foot. 
Total, 1328 tons per square foot = 9.22 tons per square inch. 


In the calculations for ships I., II. and III., the 
angles and overlaps are disregarded. It is assumed 
that these are fairly offset by the rivet holes, the 
butts, and the inefficiencies of unsupported expanses 
of plating. At any rate, the moments of resistance 
obtained will stand in fairly constant relation to the 
actual moments. In the present state of our know- 
ledge the constant needed to correct them is probably 
indeterminable. One effect of water pressure on a 
ship’s bottom is to lower her effective neutral axis. 
The pressure tends to bulge the plating inwards and 
shorten the lower cord of the girder. In the calcula- 
tions the neutral axes of the sections have been taken 
somewhat lower than usual on this account, viz., at 
seven-tenths of the depth from top of girder to 
boxed bottom in each case. To calculate the heights 
of these exactly is probably impossible at present. 
The different sets of coefficients used are about the 
corresponding ones for moderately full cargo vessels 
of the three sizes dealt with. ~-_ 

A comparison of the results for the three ships 
seems to show that neither the moments due to wave 
action nor those due to uneven disposition of weight 
and buoyancy in still water can alone be made a 
measure of the moment of resistance that the midship 
section of a ship has to provide. Under parallel 
sets of conditions the respective parts borne by them 
change as size increases, and each of them, but more 
especially that of the weight-buoyancy moments, 
may vary largely with general design. 

Calculations made by the short methods sketched 
8ive tangibie results, which, while not pretending 
to minute accuracy, are sufficient to show how the 
land lies in each case. In the hands of Registration 
Society experts a system of the kind might very well 
be developed that would enable ships of a given size 





to be differentiated according to design much more 
than at present. When a ship is so arranged that a 
bad disposition of weight and buoyancy cannot be 
made account might reasonably be taken of this in 
the fixing of her scantlings. Wave action, on the other 
hand, cannot be got rid of, and in going still further 
up the scale of size—say, with well-balanced passenger 
steamers—the moment of resistance of the section 
should be kept well up with the figures given by the 
above formula for wave action involving L*#, the 
coefficient of fineness of the load-line, and the Smith 
correction coefficient, which latter changes more 
slowly and becomes more nearly equal to | as still 
greater lengths are reached. 

An examination of the three specimen cases will 
show that not small percentages of accuracy but large 
amounts are in question. Deep draught with large 
cargo may be associated with a smaller bending 
moment than light draught with a small cargo badly 
distributed. In the case of a full bulk cargo, in par- 
ticular, only one distribution is possible, and this is, 
in most cases, not a very unfavourable one. The 
stresses ca by wave action are not so much 
smaller, if at all smaller, at light draughts than at 
deep draughts, the decrease of the load-line coefficient 
being more or less neutralised by the increase in the 
“Smith Correction ” coefficient. With a decreasein the 
draught the effective neutral axis is raised, and the 
moment of resistance of the midship section is 
decreased. On the other hand, the deeper the draught 
of a given vessel, the more likely is she to.ship seas, 
and these may for the time being increase the total 
stress by a considerable though not easily calculable 
amount. But a ship at a light draught rolls more 
heavily than at a deep one, and this again diminishes 
the moment of resistance of her midship section 
at short intervals. The moment of resistance of 
a hollow square careened to 45 deg. is nearly 40 per 
cent. less than that of the square in its upright 
position, and certain results of calculations published 
some years ago by a competent expert showed con- 
siderable diminution in the moment for an inclination 
of only 15 deg. 

Perhaps the greatest additions to the stress may 
be caused by leakage. If a hold containing bulk 
cargo were laid open to the sea, its contents by weight 
could easily become doubled even with such a com- 
modity as coal. In a largeship with, say, three com- 
partments in her fore body, the centre of gravity 
of the foremost or of the aftermost of the three may 
be a long distance from the centre of buoyancy of 
the fore half of the vessel. One-sixth of the cargo 
acting with a leverage of some 50ft. or 60ft. may 
increase the stress by 25 per cent., and during a storm 
this would be only one of the items of increase, 
since the ship would then be lower in the water and 
get sea after sea on deck. 

When a ship comes into port in astrained condition 
there is generally a tale to tell about the state of the 
sea, the distribution of the cargo, and the water 
that made its way on deck and, it may be, into holds 
and engine and boiler spaces. If a rough estimate 
of the bending stresses that may have been set up 
were made after each experience of the kind, we 
should soon be in a much better position than 
hitherto to understandsea damage and provide against 
its occurrence in the future. As things now are, 
it is no one’s business to do this, and valuable lessons 
of experience are lost. In Germany, on the eve of 
the outbreak of the war, questions of stability, 
strength, and speed and power of vessels were being 
systematically attacked, and a busy agitation was 
in progress for the establishment of a central authority 
or office to collect reports from captains and deal 
systematically with sea experience in all its phases. 
The results were to be communicated to the captains 
in suitable form, and it was hoped that navigator 
and naval architect would in future work harmo- 
niously and trustfully together to their common 
advantage. Whether the new state of things after 
the war will bring this to a head remains to be seen. 
Certain it is that a special office endowed with powers 
to collect evidence and supplied with the where- 
withal to make experiments and do general research 
work could enormously advance the science of naval 
construction and the whole management of shipping 
affairs. Let us hope that the steps now being taken 
in this direction in Great Britain will keep us well 
ahead of all our rivals. With regard to the strength 
of ships, careful investigations accompanied by 
expensive experiments were being made by the 
German Admiralty and by several influential societies 
and bodies individually and conjointly. One of the 
heads of the Admiralty department for this work 
wrote a book on strength calculations for ships, 
and pleaded for the creation of a special branch of 
the science for ship work. Many of his conclusions 
were noteworthy. Incidentally he claimed a very 
great superiority for the longitudinal over the trans- 
verse system of framing. On local stresses.of various 
kinds his book shed a good deal of new light. 

If wave action and weight and buoyancy distribu- 
tion are to obtain separate consideration, present 
systems of working will have to be modified. This 
might be done somewhat as follows :—For ships of 
100ft., 200ft., 300ft., &c., in length, the smallest mid- 
ship sections of common practice might be ascertained, 
and the scantlings found necessary for these by 
Registration Society experience determined. The 
further assumption might then fairly be made, that 





each of these ships was just about strong enough to 
cope simultaneously with the action of the critical 
waves and with the worst conditions of weight 
distribution assumable for it. In ships of the same 
length, but with larger midship sections, the relative 
degrees of stressing of the material with the same 
or with more favourable extreme conditions of weight 
and buoyancy distribution would be matter for cal- 
culation. The question how far other considerations 
would forbid the modifications of scantling that the 
reduced stresses might then seem to justify would 
still have to be faced A possible solution of this 
would be to ascertain the lightest scantlings that 
ships of the same respective 

“‘Length x ¥V sectional area”’ 
and with the smallest proportions of 

‘** Length : sectional area ”’ 
would obtain from the societies and let them be the 
lower limits. But in many cases still further reduc- 
tions would no doubt be justifiable. Reductions of 
this kind would give cheaper ships on the one hand 
and increased carrying power on the other, and the 
reason we do not get these is that naval architects 
find it easier to do as their fathers did than to make 
new departures. : 

On the plea of ‘scientific accuracy in detail,” 
stress calculations may be made in very elaborate 
ways entailing huge amounts of work, but this is 
entirely a matter of choice. Methods slightly more 
detailed than those employed in the illustrative 
calculations for ships I., II. and III., may be made 
to give roughly accurate results with very little more 
labour than is now expended on classification calcu- 
lation work. 








INDUSTRIAL CONSIDERATIONS AFTER THE 
WAR. 


In the course of his presidential ¢ddress to the members 
of the Manchester Association of Engineers last Saturday, 
Mr. F. W. Reed, M.I. Mech. E., reviewed some of the 
economic problems of the engineering industry which will 
have to be faced at the conclusion of the war. He said 
we were well acquainted with the organisation and pro- 
ductive capacity of the great neutral Power of the New 
World ; will it be less or more powerful in industrial com- 
petition with the great influx of gold to it from, in part, 
our unpreparedness ? The complete industrial organisa- 
tion of the chief central enemy 1t ower stands by the war 
revealed ; will that organisation cease to exist with peace, 
or will it be intensified into greater perfection and activity ? 
We shall be secure only in the latter belief. Already we 
had warnings that these countries are making strenuous 
preparations for capturing foreign trade after the war— 
let us be prepared. In’most of our establishments general 
work had been displaced by the making of machinery 
for the manufacture of munitions, whilst in others both the 
shops and machinery have had to be adapted to the making 
of shell and other war material. 

One of the problems which would come with peace 
would be the readjustment of these establishments to pre- 
war conditions. The Government and all concerned would 
do well to give the methods to be adopted their most 
earnest consideration. The men as they became released 
from military duties, and who so desired, must be re- 
instated in their former occupations. At the same time 
there would be a number who would not return to the 
trade ; apart from casualties there would be some who 
would no longer desire to return to their former trade, and 
some others would remain in the Army for the time being ; 
and so we should be depleted of a number of skilled workers. 

Mr. Reed said that there would be a demand upon our 
industries with the cessation of war there coul be little 
doubt. The making up of leeway in civil requirements, 
the.work of reparation and renewals until devastation had, 
been obliterated, would still tax our energies to an extent 
little, if any, less than we were experiencing in the call for 
war material. There could b> little duuwto. tie labuur capa- 
city of this country for meeting that demand, providing 
it v. as organised on the best lines for economical production. 
The sudden change over of our manufacturing resources to 
civil work would be a task of considerable magnitude. 
A great quantity of additional machinery and new works 
which had been forced into existence by the war would be 
available, and could, no doubt, be largely utilised for civil 
work. Owing to the high-pressure conditions and the 
little opportunity to make good wear and tear of the past 
two years, considerable repairs would be necessary, so that 
a very liberal allowance for depreciation was imperative, not 
only to put our machinery in order, but to cover the cost 
of the unduly large number of machines which will have 
reached the stage beyond repair. 

Amongst the important problems that would arise after 
the war would be the questions of restriction of output and 
the dilution of labour, which even now are deserving of 
serious consideration. For the purposes of the war, trade 
unions had agreed with the Government to withdraw their 
rules bearing upon these vital questions on the under- 
standing that they would be re-instated on the return of 
peace conuitions. As a set-off to these conditions the 
employers were called upon to make considerable sacrifices 
in the way of handing over to the Government any extra 
profits above a certain limit which might be earned through 
their extra endeavours and running their works, in many 
cases continuously. If labour insisted that these rules shall 
be restored the Government will have to comply ; that was 
the present agreement, which cannot be departed from 
without the consent of organised labour. Whether it would 
be to their ultimate interest to insist on this restoration 
was a very important matter for their consideration, and 
both employer and labour must realise that the conditions 
of industry will be changed and both will have to meet 
the situation in a new spirit. Labour will do well to con- 
sider whether, after all, its own interests, and the interests 
of the nation, had been served well in the past, or would 
be in the future, by their late policy. 
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THE MOTOR TANK SHIP HAMLET. 


THE motor tank ship Hamlet, which was built at the 
Goetawerken in Gothenburg, and is equipped with Diesel 
engines made by the Polar Diesel Engine Company, of 
Stockholm, recently completed her maiden voyage across 
the Atlantic. She left the shipyard on September Ist, for 
the purpose of testing her compasses, and remained in the 
Rifofjord for the two following days while certain 
formalities connected with her departure were gone 
through. On September 3rd, without having been put 
through any trial runs, she left for Tonsberg in Norway, 
where she took in oil fuel and then started on her voyage 
for New York vid Kirkwall. Her owners, Messrs. Bruns- 
gaard, Keosternd and Co., of Dammen, received informa- 
tion that after a non-stop run from Kirkwall the vessel 
reached New York in 12} days, the average speed being 
11.5 knots, which was an excellent performance for several 
reasons. Among these may be mentioned the fact that 
her engines, which are of the two-stroke cycle type, are 
the largest which have hitherto been constructed, though 
there are four-stroke cycle Diesel engines of a similar 
power. There is also the fact, which has been referred to 
above, that there had been no preliminary tests or trial 
runs of the engines, and the builders have just cause to 
congratulate themselves. It is interesting to note, 
moreover, that the Hamlet is the largest tank ship which 
has hitherto been built in Sweden. She has a displacement 
of 10,060 tons, an overall length of 368ft., a beam of 55ft., 
and @ draught of 25ft., with a cargo of 7000 tons dead- 
weight, including fuel. 

The vessel is built on the Isherwood system to the 
highest class of the Bureau Veritas, and is provided with 
@ cruiser stern. The hull is divided up into twelve cargo 
tanks, of which six are arranged amidships along the 


centre line, the remaining six being arranged three on either | 


side of them. In addition to these there are three oil fuel 
tanks capable of containing together about 850 tons. 


One of these is astern, and others are placed one forward | 
and the other just aft of the engine space. Bottom tanks | 


are provided astern of the engine-room for the water 
ballast, and there is another tank for the same purpose 
in the peak. 

The oil cargo tanks are connected together by a system 
of pipes passing throughout the ship, each tank having 
two sets of piping one on each side, so that if from any 
cause one set of pipes be damaged or choked, the other 
set may be available. For filling and emptying the 
tanks, two steam-driven centrifugal pumps are arranged 
in @ pump room amidships. The piping system is so laid 
out that oil can be pumped in and out on each side of the 
vessel as well as forward and aft. 

The anchor windlass and the steering gear are steam 
driven, but when at sea the latter is worked by com- 
pressed air. The steam is obtained from a large and 
a small donkey boiler, both of which are fixed astern of the 
main machinery. The exhaust from the steam-driven 
machinery is delivered into a funnel which also serves for 
receiving and silencing the exhausts of the main engines. 
The large donkey boiler is for use in harbour only, while 
the small boiler will be used at sea for heating purposes. 
The vessel is rigged with two masts and is fitted for wireless 
telegraphy. The officers’ quarters are amidships in a 
deck-house, which also accommodates the bridge. The 
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crews’ quarters are forward, and the engine-room staff propeller. The cylinders each have a diameter of 
are housed aft of and above the engine-room. 600 mm.-—23.62in.—and a stroke of 900 mm.—35.43in 
The chief interest of the vessel centres in her propelling Each engine can develop 1650 shaft horse-power at 








VIEW FROM TOP OF ENGINE ROOM 


machinery, which consists of two sets of single-acting | 120 revolutions per minute. A leading feature of the 
six-cylinder two-stroke cycle type engines of a combined | Polar Diesel engines is the fact that a large proportion 
indicated horse-power of about 4700, each set driving one | of theauxiliary machinery for pumping, cooling, scavenging, 
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&c., is driven off the main engines. Alongside the main 
engines there are automatically worked cooling water 
pumps for the jackets and pistons and for air cooling, and 
pumps for the injection and scavenging air, and for the 
lubricating and fuel oil. All these are driven by lever 
arrangements from the main engines. Either fresh or 
sult water can be used for cooling the pistons. Among 
the auxiliaries are two pumps for compressing the air, 
used for starting the engines, into receivers. For the 
lighting of the ship there are three dynamos. One is 
steam driven, the second is coupled to a Diesel engine, 
and the third is driven off the main engines. The fuel oit 
is pumped from the main bunker tanks into daily supply 
tanks in the engine-room. Both the lubricating oil and 
the fuel oil have to pass through filters and other purifying 
apparatus before being delivered to the engines. The 
ship is also be gp sr with a condensing apparatus for 
producing fr water, and ventilation throughout has 
received a considerable amount of attention. 

Our readers need hardly be reminded that the principal 
difference between the two-stroke cycle and the four-stroke 
cycle Diesel engines is that in the former there is an impulse 
every revolution, whereas in the latter there is only an 
impulse every other revolution. The working of single- 
acting two-stroke engines can be briefly described as 
follows :—When the piston moves downwards after the 
ignition of a compressed charge, the scavenging ports in 
the cylinder are uncovered and air under low pressure 
enters the cylinder, drives out the burnt gases, and fills 
the cylinder with fresh air. On the return stroke of the 
piston, the rewlpoore gk and exhaust ports are closed one 
after the other and the air remaining in the cylinder is 
compressed. Just before the piston has reached the 
highest point in its stroke the fuel valve, which is of the 
pin type, is opened and the necessary quantity of fuel oil 
injected. The mixture of compressed air and atomised 
oil is then ignited by the high temperature set up by the 
compression, and combustion takes place under approxi- 
mately constant pressure. The piston during the process 
is, of course, forced downwards and the cycle of events 
just enumerated is oy HBTS For pulverising the oil fuel 
the Polar Company designed and patented arrange- 
ments which are said to produce some remarkably good 
results as far as economy is concerned. At present, no 
data are available as regarding the consumption of fuel 
which has been experienced, but it is anticipated that it 
will be low. The engines have only one valve to each 
cylinder, i.e., the fuel injection valve. 

The reversing attachments are of the Hesselman 
patented type. When the engine is started the undersides 
of the main =e pistons are closed to the atmosphere 
by the movement of a lever, and at the same time are put 
into communication with the compressed air receivers. 
As soon as the engine starts running and the lever just 
mentioned is returned to its original position, the lower 
parts of the main cylinders act as scavenging pumps. 
The action of reversing from ahead to astern is brought 
about by the simple movement of a hand wheel. The 
speed of the engines is also regulated by means of a hand 
wheel working in connection with a shaft which controls 
the quantity of fuel admitted to the cylinders. We 
understand that before the Hamlet left Gothenburg 
a series of tests was made with the reversing mechanism, 
and we are informed that it was found to operate in an 
excellent manner and remarkably quickly. Sixteen 
reversals from stop to ahead and from stop to astern were 
made one after the other within a period of nine minutes. 
In one case an operation was performed in ten seconds, 
counting from the moment the telegraph signal was given 
to the time when the engine was running. In this connec- 
tion it is to be noted that the engines are controlled from 
the upper platform. One of the controls is shown in one 
of the views on page 350. It is also to be noted that the 
fuel consumption is gauged by liquid volumeters, which 
are correct within one half of one per cent., and by means 
of which it is possible to control the consumption at any 
time. We are further informed that the machinery was 
smooth running and silent, and that there was no more 
noise than is produced by reciprocating steam engines of 
similar power. 

We are indebted for the foregoing particulars and for 
the photographs from which the engravings herewith, and 
on page 360 have been reproduced, to the courtesy of 
Mr. R. M. Campbell, M.I. Mech. E., who is the agent in 
this country of the Polar Company. 





Since this article was set up in type we have received 
information that the Hamlet left Philadelphia on her 
homeward voyage on tember 29th, and arrived at 
Avonmouth on the 13th inst., after a most satisfactory 
passage. 








THE NORFOLK OIL-SHALES.* 
By WILLIAM FORBES-LESLIE. 
GEOLOGY OF THE ENGLISH SHALE-FIELDS. 


In England no bituminous or kerogen shales of economic 
value have been encountered in rocks younger than the 
Jurassic. The third division of the Jurassic succession in 
England, or the Kimmeridge clays, so called from the 
place where it was first studied, covers extensive areas 
in the south and east of England, extending from Dorset 
on the south-west to the Wash, in a broad continuous 
band, varying in width, as it is approached by the younger 
Cretaceous or Tertiary rocks, or as these recede from it. 
It is sometimes overlain by the second division or the 
Portland beds, of its own system, but at times these and 
the first division or the Purbeck beds, are eroded, or absent 
through default in deposition, and the exposed Kimmeridge 
clays are covered unconformably by Cretaceous, Tertiary 
or recent beds. The whole length of the Kimmeridge 
outcrop from Dorset to Lincolnshire is indented in such a 
manner as to suggest depressions of more or less lenticular 
form ; and although later movements, having their genesis 
in inter-Jurassic, inter- or post-Cretaceous times have 
affected the form of these, or in places even réverse «their 
original axes of deposition, there are still evidences avail- 
able, despite these changes, and the unstable nature of the 
succeeding geological ages, and consequent erosion affect- 
ing these basins since they were first elevated into land 
surfaces, to demonstrate their origin and limits, beyond and 
beneath the younger rocks. The chief historical example 
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of an vil-shale basin of the outcrop is that of Kimmeridge 
in Dorset, on the extreme south-west of the Kimmeridge 
series, where a lenticular depression is demonstrable partly 
exposed and partly concealed beneath Cretaceous rocks, 
although not in every case beyond a workable depth. On 
the north-eastern extremity of the outcrop, there has been 
lately investigated another lenticular depression or basin, 
partly exposed and partly concealed beneath a thin cover 
of younger rocks, the centre of which is believed to be at, 
or near, the village of Wormegay, in Norfolk. Between 
these two points there are indications of other Kimmeridge 
basins, both visible and concealed, in the long and, in 
places, broadly exposed, upper Oolite rocks, an investiga- 
tion of which might probably disclose included bituminous 
or kerogen-bearing shales. 

The Wormegay oil-shale basin is a new discovery, the 
facts of which, resulting from recent investigations, have 
not, as yet, been made public. It is the specific object 
of this paper to enumerate such of these as at present can 
be made known. It is situated in the county of Norfolk. 
The extent of the basin is not yet sufficiently determined 
to enable a correct definition of its boundaries, but it 
seems to follow specific geological feature lines. 

After discussing the topography, geology and tectonic 
conditions of the district, the author then proceeds to 
describe the recent investigations which have been made 
concerning it. He says that, where denudation hs 
exposed the Kimmeridge clays in the Wormegay basin, 
evidence of oil-shales being intercalated in these clays has, 
from time to time, been demonstrated. Fragments of 
highly productive shales have been found on the surface, 
or discovered in trenching or draining operations, and these 
have excited local interest through the power they possess 
of burning brilliantly when thrown into the fire. _ Selwyn, 
however, appears to have been the first to observe that 
oil-shale existed in Norfolk, and the result of his examina- 
tion is stated to have been the discovery of @ large body 
of rich bituminous shale. It was not, however, until just 
previous to the beginning of the war that any research 
work of a specific nature was undertaken upon the Norfolk 
end of the long Kimmeridge outcrop. The investigation 
revealed the presence of an oil-shale series of very con- 
siderable importance. 

Productive Oil-shale Divisions.—Two productive divi- 
sions of the beds are known. The first is called Smith’s 
Series, from the name of the farm upon which they were 
first struck. Beneath occur the Puny Drain clays and 
shales called after the Puny Drain, where the outcrop 
was first exposed. The thickness of Smith’s division may 
be anything from 100ft. to 300ft., and undoubtedly com- 
prehends several rich oil-shale seams. Two have already 
been discovered, one under the limestone capping, and the 
second and larger seam immediately.overlying the sand- 
stone stage, which is believed to be more or less the divi- 
sional plane between Smith’s Series and the Puny Drain 
Series. The seam cut in the lower part of Smith’s Series 
is not less than 6ft. thick, and contains as much as 50 
gallons of oil to the ton. The next division underlying 
the former has been called the Puny Drain Series. lt 
undoubtedly includes one or more rich oil-shale seams: 
One of these has been exposed in the banks and bed of the 
Puny Drain, south of King’s Lynn. This seam is of a 
bluish-grey colour, open texture, and, when newly broken 
into, is found to exude free oil. This is especially the case 
when the broken out fragment is subjected to running 
water, as originally demonstrated by Mr. John Wells. A 
similar instance of free oil being confined in the shales is 
found when the limestone capping of Smith’s Series is 
broken through. Water covered with oil immediately 
rushes into the workings. The including clay beds are 
slate blue in colour, and do not apparently show any trace 
of oil. The thickness of this seam is not less than 7ft., 
and on distillation it yields from 50 to 51 gallons of oil per 
ton. It is probable that the thickness of the Puny Drain 
Series is not less than 200ft., and it may be as much as 
500ft. The bottom of the clays has not yet been deter- 
mined. The aggregate thickness of the shale seams 
already proved to the east of the outcrop, which are 
capable of economical development, is 13ft., but other 
evidence is available which renders it probable that several 
other seams will be capable of exploitation. 

Physical Characters of the Oil-shales.—The physical 
characters may be considered under macroscopic, micro- 
scopic and chemical composition. Macroscopically, the 
shale appears to be of two kinds: the Upper Series or 
Smith’s Shale is a rather close grained rock, dark brown 
in colour, splitting along the bedding planes into thin 
laminez, but with distinct planes of fracture. The shale 
is highly elastic. When exposed to air and sunlight, it 
rapidly loses moisture and becomes light in weight, but none 
the lessdurable. Fragments of this class 0; shale are often 
met with on the grass lands of the district. The under- 
lying or Puny Drain Shale may stand as a general type of 
all the shale series below it. It is a greenish-blue rock, less 
apt to split along its bedding planes into thin lamine, but 
prone to break into thick and wide plates along fracture 
planes, and thus resembles certain sandstones. On drying 
in the air, the rock becomes light in weight, and on percus- 
sion gives a note something like that of wood. Under a 
magnifying glass Smith’s Shale exhibit porous structure 
on vertical section. In the Puny Drain Series the magni- 
fying glass shows the shale to be of still more open texture. 
The colour of the matrix is a bluish-grey, changing here 
and there to a green tint. The open texture of these shales 
is remarkable, and their absorbent power must be very 
great. In appearance, under: macroscopic examination, 
they are more or less vesicular. 

A number of slides have been prepared from Puny Drain 
Shale. The specimens exhibit many” interesting 
characters. In vertical sections under a high power the 
field shows numerous straight lines, representing the 
bedding planes. These are more clearly indicated by 
strings or lines of carbonaceous material, which, however, 
have the peculiarity of wedging. out on approaching one 
another. Numerous rounded spaces occupy portions of 
the field, resting upon the bedding planes, but also appear - 
ing irrespective of them. ‘They resemble the mouths of 
loculi, filled with organic material of a somewhat lighter 
colour than the carbonaceous matter of the wedges. That 
their contents are organic, and not inorganic, material is 
proved by their optical character. With the exception 
of the above two classes of material, practically the entire 
field of the specimens is uniformly composed of a yellowish 





resinous-looking substance which may possibly be a form 
of kerogen. When a higher power is used, it is seen that 
this yellowish resinous-looking content is composed of two 
distinct substances. A distinction is drawn from differ- 
ences noticeable in their colour, in their refractive indexes, 
in thei: optical outlines, and in their visible and material 
structure. 

The second type of resinvid material occupies con- 
siderable areas of the field, as laminz#, more or less irre 
gularly spheroidal in shape. ‘They are composed of 
homogeneous, transculent and waxy-looking material, 
differing in its refractive index from the former, and with 
cleatly defined optical outlines. But what is perhaps most 
distinctive is its possession of an internal structure, repre- 
sented by what looks like cracks, occupying its surface, 
and apparently extending throughout the body of the 
laminz. These resemble cracks and fissures in white wax 
when the material is subjected to strain, and may result 
from similar conditions affecting the laminez. The 
relative quantity of the two substances in the shale, as 
far as the specimens can determine, seems to be in favour 
of the former. The laminz are seen to occupy consider- 
able areas of the field, but do not disturb the bedding 
planes. Both substances in a general way, but especially 
the latter, remind one of gelatinised scum, more perhaps 
than anything else. The specific gravity of the Norfolk 
shale varies with the various fragments, doubtless owing 
to air inclusions. Four different fragments gave 1.397, 
1.324, 1.403, and 1.260. When the material was crushed 
to thirty mesh, its specific gravity was 1.55. Its specific 
gravity therefore more nearly resembles the heavier class 
of torbanite or kerosene shale, which is 1.30 It is heavier 
than cannel coal, which is 1.26, or asphaltum, which is 1. 2. 
It approaches nearer to Californian fuller’s earth, which is 
1.85 to 2.0. 

CHEMICAL COMPOSITION. 


It is found when the shale is shaken up with sther that 
it is possible to recover as much as | per cent. of oil, 
whereas when shaken up with carbon di-sulphide the 
shale yields only 0.25 per cent. A number of analyses have 
been made of the Norfolk oil-shale during the progress of 
research work undertaken on the northern section of the 
outcrop. It has been found that the average volatile 
content in the two series is remarkably constant. Three 
analyses may be given as examples of the relative value 
of the two series. . 


Smith's Series. —_ Drain Series. 

Moisture ... .. .. .. aa 8.0 4.1 
Volatile organic matter 35.1 te aera Pe 
Fixed carbon .. .. .. 15.3 1.3 .. 12.0 
44 46.8 


*Including combined water and organic sulphur. 

Physical Character of the Oil.—The oil obtained from 
both series of shales is golden black in colour, with a 
purplish tint on reflected lights. The oil is very fluid, 
running almost like water, despite the fact that ite specific 
gravity is as high as .942 to .960. In this respect it 
differs from the Scotch shale oil, which is dark green in 
colour, with a specific gravity of .860 to .890, and is very 
viscous, with a settling point of about 32 deg. Cent. Norfolk 
shale-oil differs likewise from oil dcrived irom the Dorset- 
Kimmeridge series, both in its colour and in its viscosity. 
The specific gravity of the motor spirit or petrol obtained 
from re-distillation of the oil is . 855, with a low flash point. 
Scotch shale naphtha has a specific gravity of .734. Bulk 
tests carried out on Puny Drain shales, both in the field 
work erected near the outcrop, and in works under the 
supervision of engineers, gave highly satisfactory results. 
The yield of oil on a commercial basis was 40 gallons to the 
ton, the nitrogen content was about 1 per cent., and the 
yield of sulphate of ammonia was 66 lb. per ton; while 
there was obtained 25,000 cubic feet per ton of dry gas 
possessing highly illuminating properties. Sulphate con- 
tents were as high as 6.4 per cent. The oil obtained on 
these bulk tests had a high specific gravity, namely, 0.942 
to 0.960, was very fluid, and yielded on distillation 3.8 per 
cent, of its bulk up t> 100 deg. Cent.; 5.7 per cent. 
between 100 and 170 deg. Cent.; 19.2 per cent. between 
170 and 245 deg. Cent.; and 39.2 per cent. b>tween 
245 and 310 deg. Cent. There was 0.8 per cent. of 
water and 31.3 per cent. pitch and loss. The 
yield of fractions coming within the limits of the motor 
spirit series is considerable, and of the utmost importance. 
In addition, the oil yields from 3 to 4 per cent. of bases 
extracted by weak acids, 3 to 4 per cent. of crude phenols, 
cresols, &c., 3 to 4 per cent. benzol and toluol. The main 
interests of these bulk trials is the extremely low tem- 
perature at which the shales yield a big proportion of their 
oil contents, and that the residues contain 20 to 27 per 
cent. of carbon, fixed and unfixed. 

Sulphur Contents.—It is impossible with the data avail- 
able for analysis to be any longer sceptical as to the value 
of the shale that will produce an oil in such quantities, and 
of such quality, containing so many by-products. Only 
one factor may be conceived to affect the value of the 
deposits, and that is the quantity of the sulphur contents, 
which vary from 4.32 to 7.8 per cent. Here the shale 
conforms to the known sulphur contents of the Kimmeridge 
series generally. An interesting light is thrown on to the 
question as to the form in which the sulphur is contained 
in the shale, by the analysis of the inorg1nic and organic 
constituents. There it is shown to be in two forms, 
organic and inorganic, and that part of the organic deriva- 
tive seems only to be held by the inorganic bases during 
distillation. Although the elimination of the sulphur from 
the Kimmeridge shales has been found a difficulty, it need 
not be inferred that it is insurmountable. There are 
already indications from more than one quarter that 
methods are in being to effect this object. The sulphur 
contents of the Norfolk shales do not seem to be obstinately 
“held,” and already it has been possible in the labora- 
tory to effect the elimination of the sulphur contents to 
below the figure—namely, 3 per cent.—sanctioned by the 
Admiralty, and there does not appear to -be any reason 
why similar success should not be obtained in commercial 
practice, or, indeed, that practically the entire sulphur 
contents should not be eliminated in the immediate 
future. 

EXTENT OF OIL-SHALE FIELDS IN NORFOLK. 


There is little doubt that a large oil-shale basin of 
Kimmeridge time exists in Norfolk. Its geographical 
extent has not yet been completely demonstrated, although 
its visible geological features have been traced for many 
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miles north and south, and for considerable distances on 
the dip. No signs of faulting, such as cuts the Kimmeridge 
beds, and brings them against the chalk at Ridgeway, in 
Dorset, can be observed in the eastern section of the 
Wormegay basin. The boring at Holkham, 743ft. deep, 
is said to have terminated in Kimmeridge clay, although 
another version makes it terminate in Lower Greensand. 
Nevertheless, adjacent and available data lead to a belief 
in the permanence of the Kimmeridge beds, beneath and 
seaward of the chalk shore line at Holkham and Hunstan- 
ton. With a proved thickness of 6ft. of oil-shale in Smith’s 
Series, and 6ft. in the Puny Drain Series, or a total of 12ft., 
every acre of ground should yield something like 24,000 
tons of shale, and half a square mile may be considered 
as providing for a 1000 ton output per day for twenty 
years. But with every indication that this estimate will be 
quadrupled or more, and with a possible extension of the 
basin, very far beyond its present indefinite limits, it is 
obvious that the oil contents of the Norfolk end of th> 
Kimmeridge outcrop will add very considerably to the oil 
resources of the United Kingdom. In the near future the 
oilfields of the Kimmeridge outerop may be supplying a 
considerable bulk of the qil and petrol consumed in this 
country, and will enable the large amount of gold sent 
weees er year to pay for foreign oil to be considerably 
reduced. 








ELECTRICITY AND THE ECONOMICAL USE OF 
COAL.* 
By R. A. CHATTOCK, M.LE.E. 


In a report of the Royal Commission on Coal Supplies in 
1905, an average figure of 5 lb. of coal per horse-power on was 
given as being the consumption obtained by industrial concerns 
in connection with the production of their own power.. In 
the most modern electric an stations this figure could be 
reduced by about one-half. An economy of 50 per cent. in 
the coal used for driving our manufactories should fully justify 
strong measures being taken to make it obligatory upon manu- 
facturers not to waste coal in the way that has been going 
on to a large extent up to the present. 

_ I am glad to know that a Committee of the British Associa- 
tion has been appointed to look into and report upon this 
particular question, both with a view to economising the use 
of fuel and for the prevention of smoke. The deliberations of 
this Committee, so far as they have gone, lead one to believe 
that the greatest economy in the use of coal can be obtained 
by gasifying it and recovering its valuable by-products. This 
must be done on an enormous scale to be really effective. It 
is impossible for individual manufacturers to do this with any- 
thing like the economy that could be obtained if the whole 
of the coal used in the country were so treated at certain con- 
venient centres. The number of processes involved is very 
considerable, and the handling of each by-product would prac- 
tically be a business in itself. The capital cost involved 
would be heavy, and could only be made remunerative by 
working the process on a very large scale. I think, however, 
that if only for the proper conservation of the available coal 
—_— in the country such a scheme should be developed. 

transformation of the energy in the coal into electrical 
“energy is the one link that renders a scheme of this kind possible, 
because if all the coal consumed in the country is so treated 
at certain centres, the energy produced would have to be 
transmitted all over the country, for use wherever it was 
required. The only way of doing this with a reasonable capital 
expenditure is electricity. The ts would have to be installed 
as near to the great coal centres as possible, having due regard 
to a sufficient supply of water being available for condensing 
purposes. This is a very important consideration, and may 
necessitate placing them within reach of the sea or on tidal 
rivers. If cooling towers are used, roughly three million 
gallons of water per day are evaporated per 100,000 kilowatts 
of plant installed, so that a station of 800,000 kilowatts would 
evaporate all the water that comes into Birmingham from 
Wales, each day, if it could be made available. From this it 
is evident that an inexhaustible supply of water is a prime 
necessity. 

A commencement has already been made in this direction. 
In Yorkshire coal is being gasified at the pit. The gas is being 
used for firing steam boilers and producing electrical energy ; 
sulphate of ammonia is being recovered, and coke is being 
produced. The Corporation of Brighton are now considering 


town gas, and certain by-products are obtained, such as coke, 
coal tar, &c. A number of products are, however, destroyed 
in this process. Low-temperature distillation produces a form 
of smokeless fuel, different to coke, in that it will burn in an 
open fire-grate. In addition to this, a number of other valuable 
by-prod are produced. In order, however, to obtain the 
same amount of heat energy in the form of gas by this process, 
@ very much larger quantity of coal has to be treated. Some- 
thing like six to eight times the weight of coal has to be handled 
to og cee a fixed quantity of electrical energy as would have 
to handled if the coal were burned to destruction in the 
boiler fires, 
In all probability, further research work on the subject of 
distillation of coal will produce even better results than are 
now obtained. So far these results point to the necessity for 
converting the heat units in the gas and in the coke or other 
fuel produced as well into electrical energy, otherwise there 
would probably be difficulty in disposing of all the fuel on the 
outside market. It will be seen, therefore, that a sch of 
this kind will.occupy an enormously greater area of ground 
than the ordinary electric generating station does at present. 
The egg of electrical energy from a scheme, such 
as I have outlined, at a cost far below what obtains at the 
present time, *would make it possible for all users of coal to 
economically use electrical energy in substitution thereof. 
Owing, however, to the conservative nature of the average 
man, it is very doubtful whether such a change could be brought 
about quickly enough to justify the erection of these large 
super-stations, and to make them pay for themselves within 
@ reasonable time, without some special steps being taken for 
the purpose. 
The very slow development of the electric supply business 
that has gone on in the past in this country does not hold out 
much hope of any real progress being made by natural develop- 
ment, and in order that the public may obtain quickly the 
benefits that will be afforded by such a scheme, it would appear 
that some form of compulsion should be exercised in bringing 
it about. Such a course would, in my opinion, be fully justified, 
having to the national importance of the results that 

would be obtained :— 
(1) By the proper conservation of the coal supply of the 
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a 
(2) By the elimination of smoke from our atmosphere. 

(3) By the possibility of giving a supply of power to 
manufacturers and other users at a figure so low that it 
would represent a saving in their cost of production, 
and consequently a most valuable asset to the commercial 
prosperity of the country, and a weapon to fight foreign 
competition. 

(4) By relieving the congestion on the railways owing 
to the reduced traffic of coal, which at present has to be 
delivered all over the country, and under this scheme 
would only have to be delivered by special lines to certain 
fixed centres, 

Compulsion could be exercised directly by Government 
control of the coal supply of the country, or indirectly by 
putting a tax upon all users of coal who consume it in an 
unecc ical . Such a tax should be utilised for 
financing a scheme of the kind I have indicated until it became 
self-supporting. 

Ti pressing for the adoption of this method, by which such 
an enormous economy could be effected, I know that there 
is bound to be very serious opposition from many existing 
interests. It is obviously impossible to- inaugurate such a 
change without interfering to perhaps a large extent with 
those interests, but if the great benefits to be derived from it 
ate proved by searching inquiry to be obtainable, then, in 
my opinion, the Government ought to take the matter up and 
deal with it in the national interests. Now is the time to act 
if we are to place British industries upon a basis firm enough 
to successfully meet all foreign competition. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves resp ible for the 
Correspondents.) 
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RAILWAYS, TRADE, AND STATE OWNERSHIP. 


Srr,—Those of “your readers, interested in railways, who 
began to read the long letter from Mr. Howsin, in your issue of 
the 13th inst., would not, I feel sure, fail to read it through. 
With much that was said many will agree. There have been, 
and probably always will be, many instances where the traffic- 
trained manager has, in the face of the recommendations of 
his technical advisers, taken the wrong course, with unfortunate 





a somewhat similar scheme, although in this case the by-product 

are to be handled by a company, who are proposing to sell the 
gas to the Corporation for use in their generating station. 
Energy in an electrical form can be economically transmitted 
at high pressure over very great distances by means of overhead 
trunk lines, and it can be conveniently transformed to a lower 
pressure and distributed wherever required. 

It must not be forgotten that electrical energy can now be 
efficiently applied to practically all purposes for which coal is 
now being used. Such purposes are :— 

Power for driving manufactories. 

Power for driving railways and tramways. 

Heating of furnaces. 

All domestic uses, such as heating, cooking, and lighting. 
Public utility services, such as lighting, pumping, é&c. 

If, therefore, energy can be produced and transmitted in 
this way at a figure that compares favourably with what it 
at present costs the consumer to supply himself, the justification 
for such a scheme is fully made out. 

Experience in the past has shown that large modern generating 
stations, employing the most economical apparatus obtainable, 
have been able to supply electrical energy at a figure considerably 
below what obtained ten years ago, and one that is still bein, 
reduced from year to year as the stations continue to grow, ro | 
as the load factor of the stations is increased. The | it 
stations in this country have approximately asnething aos 
rag a < — installed in each. If stations were 
to uilt to supply electrical energy for practically all purposes 
for which coal is now being used, hee chars vac by io be pro- 
bakly five times this size, or, say, 500,000 kilowatts capacity 
of plant installed. In stations of this size it would be quite 
possible to arrange for some of the boilers to be fired by means 
of gas, and for others to be fired by coke or other form of fuel 
that is produced from the distillation of the coal. At the 
same time, the valuable by-products in the coal could be recovered 
and disposed of, thus reducing the cost of the supply of electrical 
energy to the consumers. 

A scheme of this kind would lend itself admirably to the 
utilisation of the poorer quality coals, which in normal times 
it hardly pays to work. In the report of the Royal Commission 
on Coal Supplies referred to above, it was estimated that this 
unworkable coal amounted to about 25 per cent. of the total 
eval raised from the pits. If such an enormous quantity can 
be beneficially utilised for the production of electrical energy, 
instead of being wasted as at present, that alone should go far 
to justify the adoption of a scheme such as I have outlined. 

_Coal can be gasified in two ways—either by high-temperature 
distillation or by low-temperature distillation. High-tem- 
perature distillation is used for the production of ordinary 





* Birminghim A330ziation of Viechiiical Engineers: Presidential 


results to his company. But whilst joining your correspondent 
in his praise of past engineers—‘‘ the Kitcheners and pioneers 
of efficient railway service ’—-I am not going either to decry 
the present generation of general managers or to admit that 
their locomotive superintendents are subservient to them. 
Whilst it is easy to name the former locomotive engineers on 
our principal railways, their contemporary general managers 
are not so famili But, no doubt, there were traffic-trained 
— managers in those days, and successful ones too. Sir 

ames Allport, Sir George Findlay, and Sir Charles Scotter 
were not engineers, but no one will deny that they were three 
of the most capable railway administrators that have lived. 
Some of the p t general gers on our principal railways 
have come from the traffic department, and whilst this may be 
distasteful to Mr. Howsin, it must be remembered that engineer- 
ing is only one side of railway work. There is another side, 
and that, to the public, and, probably, to the shareholder, is 
the more important. This is the ing side—represented 
<j the traffic department. For the position of general manager 
of a railway certain qualifications are necessary. That he 
should be an engineer may be desirable, but it is not essential ; 
on the other hand, it is absolutely necessary that he should 
know how to get and how to retain traffic. He will have a 
locomotive engineer as his coll e, on whom rests certain 
responsibilities and duties, which, if performed with that 
exactitude that characterises the British engineer, present as 
well as past, no general manager would think of interfering 
with. Mr. Howsin has apparently a poor opinion of American 
railways, and considers that they are over-rated. I suggest 
that to compare American methods with British is not to 
compare like with like; they are so dissimilar in many ways. 
American methods must not, however, be despised, as witness 
the report, just out, of the Southern Pacific Company for the 
year ended June 30th last: From this we learn that the tons 
of goods per loaded car increased by 2.11 tons to 22.89 tons, 
or 10.15 per cent., and that the average of 526.3 tons of goods 
per train is the highest on record, being an increase over a 
year ago of 62.59 tons, or 13.5 per cent. This increase in the 
train load effected a saving of 2,666,008 goods train miles. 
The greater efficiency in the use of locomotive coal shown in 
last year’s report has been improved upon ; 5.16 gross ton-miles 
were moved per pound of fuel in passenger service, an increase 
of 2.18 per cent., and 5.93 gross ton-miles in goods service, an 
increase of 2.42 per cent. The money value of this gain is 
217,396 dols. when compared with 1915, of 740,395 dols. when 
com with 1914. and of 1,515,645 dols. when compared 
with 1913. The average miles run per goods car per day was 
34.96, an increase of 26.44 per cent. over last year, whilst the 
percentage of empty goods car mileage decreased from 30.16 
per cent. to 28.24 per cent. Damages for loss and damage of 




























































































































0.795 per cent. in 1916. It may also be added that for seven 
years and eleven ths the pany has only killed one 
passenger in a train accident, although during that tims 
433,935,632 locomotive miles have been run, and 328,592,86:; 
passengers carried on an average of 42. 48 miles, or 13,059,745, 239 
passengers carried one mile, All of which results show thai 
in some things there is much to be learned from the United 


States, 
October 16th. H.R. W. 





THE ACCIDENT TO THE QUEBEC BRIDGE, 


Srr,—I am afraid the two articles in your issue of October 
13th must puzzle your readers, for you write of the rocke: 
bearings, used under each corner of the central span, as though 
they were roller bearings. But they were clearly not primari|, 
designed to allow for expansion and contraction during th: 
time that the span was on fixed supports at Victoria Cov. 
which movement could only take place by sliding, or by pushin, 
over the supports. At the time of lifting, however, it seem 
to me not difficult to understand the purpose of the desig: 
As regards the lower or longitudinal pin in each bearing, th 
would ensure equal distribution of the weight between the tw 
lifting chains, of which I understand there were two at eac!) 
corner of the span, the bottom lifting girders, of which ther. 
were four, not being continuous across the width of the span 

The intention of the designers in introducing the upper «: 
transverse pin in each rocker bearing is not, perhaps, so easy (, 
follow. But if it were contemplated that one end of the spa: 
might rise more quickly than the other, then articulation tran 
versely to the 8 would be necessary. The same holds gov! 
in case of a variation either in the length of the span or in it 
position endways. You urge that such a movement would | 
cared for by the chains, but it is not clear from the drawiny 
which you reproduce that this would not cause the chains 
be unfairly d by binding in the “ box-like structures 
which are shown connected to the bottom —— girder: 

October 17th. Hues Leaver, A.M. Inst. C.F. 


[ We are glad to receive this testimony to the fact that others 
besides ourselves are puzzled over the function of the rocker 
joints which were placed beneath the four corners of the 
suspended span during its erection, and maintained there durin, 
the hoisting operations. If we implied that the rockers acte 
like roller bearings we have to express regret. We cannot. 
however, discover where we did so, and would like our corre 
spondent t> point out where he finds this implication conveyed. 
en we stated that possibly one function of the rockers wa- 
to provide the necessary freedom to accommodate the therm: 
expansion of the s during its erection, we had in view the 
supposition that this expansion would be accommodated by 
relative sliding movement between the lower or longitudinal! 
pin and the rocker castings. Such sliding movement would 
undoubtedly, we still think, serve the purpose, and we cannot 
find that there was anything to prevent its taking place duriny 
the erection of the span. During the hoisting of the span, 
however, such sliding movement was deliberately rendered 
impossible by means of four plates bolted to the lower rocker 
casting. These plates extended vertically upwards from the 
surface of the lifting girder, two on each side of the lower pin, 
and with their planes parallel with the centre line of that pin 
The edges of these plates fitted hard into the corners formed 
by the crossed limbs of the intermediate rocker casting—ser 
Fig. 4 in last week’s issue. These plates prevented the possibility 
of the sliding movement referred to, and centred the intermediate 
casting on the lower pin. It seems to us that they also restricted 
the rocking of the lifting girder on the lower pin, such as would 
be required for equal distribution of the load on the two lifting 
chains. Such rocking motion could not, we think, take place 
without the centering plates being bent. With regard to the 
function of the upper or transverse pin in the rocker joint, we 
may remark that, from a view of the “ box-like structure ” 
published in one of the American journals, it is evident that 
there was sufficient clearance between its inner faces and the 
edges of the plate links to obviate the binding referred to by our 
correspondent.-Ep. Tre E.} 





BADGES AT SOCIETY MEETINGS. 


Srir,—You recently noted a suggestion by an American paper 
that it ‘‘ would be ” a good thing to have the members’ names 
inscribed on the badges worn at meetings of engineering s9cieties. 
As a matter of fact, this is a very common practice at meetings 
of American technical societies, large and small, and it is often 
a great convenience. It does not serve much—if at all—as 
a means of personal or general publicity, as you seem to fear, 
since it is not obtrusively conspicuous. Usually it is a small 
slip of card inserted in a gilt holder attached to the wearer's 
coat or coat lapel by a pin, like a brooch. As to publicity, 
the man in the street would not know—or care—whether the 
gentleman he might meet labelled ‘‘ Hadfield,” let us say, was 
a banker, merchant, dentist, or an engineer of high reputation 
in the steel industry. In fact, he probably would not note 
the name. But in a gathering of kindred spirits, whether in 
a small or large meeting, the badge is a help in informal intro- 
ductions, and enables the “ other man ”’ t> see that the name is 
Hadfield, and not Hanwell, or Hatfield or Hadley. All attendants 
at such meetings know the occasional unpleasantness of not 
being sure of the name of the new acquaintance. Two badges 
now before me have each a card about jin. wide: in one it is 
1 oe long and in the other l}in. The sole purpose of this form 
of badge is the convenience of the members in general. 
A MemsBer or Severat Societies. 

Chicago, U.S.A., September 21st. 

[With a similar object in view we issued in connection with 
the meeting of the Iron and Steel Institute at Brussels in 1913 
a Portrait Guide, which, we believe, was found very useful 
by the members. It contained a large number of small portraits 
and a few very condensed particulars about the “sitters.” It 
was, in fact, a sort of illustrated ‘‘ Who’s Who ” of the members 
present.—Ep. Tue E.] 





PHOTOGRAPHIC PAPERS. 


Srr,—We have been much interested in your articles on 
“The Art of Coating Paper,” especially as this is the first time 
the methods used in commercially coating photographic papers 
hdve been published. We would like to point out, however, 
that British photographic paper coaters are not quite so slow 
to appreciate the ssn to be gained from preparing their 
own Servis se as would appear from your articles. There 
are at least four firms at present who both baryta coat and 
emulsion coat their papers, and, as a matter of historical fact. 
we were the first to install and run our own baryta-coating 
lant after the declaration of war. We built a new fattory. 
ought a machine in France, and had the plant running within 
six months. Since then we have put down other machines by 
British engineers. 
Tuomas IttinGworrts AnD Co., LIMITED 

(Tuomas Intmincworts, Managing Director). 

London, October 18th. 








In Italy and Germany gas producers fed with peat and 
provided with ammonia-recovery plant are statei to be in 








Address. Abstract, October 7th, 1916. 


goods cost 1.442 per cent. of the goods revenue in 1915, but only 


successful operation for the generation of electricity. 
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RAILWAY MATTERS. 





CoLONEL CHARLES Evans, Commissioner of Queensland 
Railways, speaking recently, said he believed that 
within twelve months the smoke nuisance on railways 
would be obviated. A new fire-box had been designed to 
burn coke, and extensive experiments ha 1 convinced him 
that it was possible to replace coal by coke, which had th» 
advantage of being smokeless and free from dirt. The 
chief alteration would be enlarged fire-boxes. 

THE gas lighting authorities in Edinburgh say that they 
have not suffered from the same straits as others in the 
supply of coal, as they were sufficiently fer-sighted to 
become proprietors of their own railway wagons. They 
had 212 wagons of a capacity of from 10 to 12 tons each. 
During the past twelve months these wagons have trans- 
ported about 60,000 tons of coal to their works, a quantity 
equal to about one-third the amount carbonised. 


Tue evidence given at the Board of Trade inquiry into 
the Bletchley collision, 0? August 11th, was reviewed in our 
issue of August 25th, so anticipeting the issue of Colonel 
Druitt’s report. This document wes issued on the 13th 
inst., and puts the blamefor the accident on the signalman. 
No criticism is on the interlocking. It appears 
that the company has arranged that all backing-out 
movements 3'1 ll be made on lines in the direction of traffic 
by using the existing cross-over roads. 


MENTION was made in this colu nn of our issue of the 
6th inst. to the third report—C:'. 8345—of the Coal 
Min'ng Organisation Committee. The committee, after 
saying that two wagon pools had been established by 
some of the English companies, remarked that it. had bee. 
informed that the results in both cases were very good. 
The report proceeds to say that the three principal Scottish 
companies which serve the coal districts of Scotland had 
also decided to pool and were pressing that traders’ 
wagons in Scotland should be included in the pool. The 
committee is of the opinion that the pooling of railway 
companies’ wagons has improved the situation, for it had 
of late had much less compleint as to the collieries wor ing 
short time for went of wagons, but in Scotland the situation 
was still far from what it should be, and collieries continued 
to experience from time to time great difficulty in getting 
their coal away. 


In some items the value of the exports of railway 
material during the nine months ended September 30th 
last were higher than in the corresponding period of 1915. 
During the last nine months the various items exported 
were of the following value : Locomotives, £9239; steel 
rails, £386,487 ; carriages, £322,829; wagons, £520,991 ; 
wheels and axles, £285,053; tires and axles, £449,448 ; 
chairs and metal sleepers, £89,744; miscellaneous per- 
manent way materi, £373,574. For the first nine months 
of 1915 the values were as follows, the figures in brackets 
being those for the first nine momths of 1914 :—Locomo- 


tives, £2,079,121 (£2,029,502); steel rails, £1,495,511 
(£2,445,837) ; carriages, £396,874 (£696,952); wagons, 
£816,580 (£2,411,533); wheels and axles, £267,659 


(£774,381) ; tires and axles,£333,412 (£407,553) ; cheirs 
and metal sleepers, £376,558 (£377,031); miscellaneous 
permanent way material, £519,375 (£534,668). 


THE opening of the new electric service on the Argentine 
Central Railway, between the two stations of Retiro and 
Tigre, was recently undertaken by the President of the 
Republic. The scheme was projected as far beck as 1910, 
when the company received a f vourable report from its 
consulting electrical engineers in London. The Govern- 
ment gave its consent in the following year, and in 1913 
orders for the machinery, rolling stock and equipment 
were placed. The length of the route is 28 kiloms., and 
the third rail system is used. The rolling stock, only 
a portion of which has arrived in Argentina owing to the 
war, will consist of 117 coaches—of which but 72 have 
been received—50 trailer coaches, and 55 motor coaches. 
Each electric coach is fitted with control gear, enabling it 
to be driven from either end. Each motor is rated at 
250 horse-power. The rolling stock is arranged on the 
Unit system, each unit consisting of one motor coach 
coupled to one trailer. A train consists of from one to 
six units. 

Tue Aylesbury and Buckingham Railway was incor- 
porated in the Metropolitan Railway in 1891. In 1883 
the former made an agreement with the Postmaster- 
General as to the repairs of telegraphs, &c., one clause of 
which related to the free conveyance of stores ‘“‘ to be used 
in the construction, maintenance, and repair of the lines 
of telegraphs,” and of ‘‘all persons for the time being 
engaged in the construction, management, repair or in- 
spection of the said lines of telegraph or any of them.” 
The Postmaster-General maintains that this agreement 
gave him free conveyance of stores and men over the whole 
of the Metropolitan Railway, but the company urges that 
it only applies to the Aylesbury and Buckingham sections. 
The dispute came therefore before the Railway and Canal 
Commission, which has decided that, in construing -the 
clause in question, there must be kept in mind the subject 
matter of the whole agreement. The subject matter was 
the telegraph lines along the Aylesbury and Buckingham 
Railway and nothing else. 


THE general manager of the Ceylon Government Rail- 
ways concludes his report for the year 1915 by remarking, 
“Apart from the period of uncertainty in the earlier 
months, especially during the time of the Emden raids, 
and also of the results of the riots—in May and June—it 
is apparent that, notwithstanding opinions to the contrary, 
the railway has suffered but little, if at all, as regards its 
traffic and re eipts, and, as time goes on, that traffic 
increases so much that for the financial year 1915-16 we 
anticipate record receipts. This is < bviously due to the fact 
that the products of the Colony are required urgently by 
the Allies in these war times, and, generally speaking, what 
tr ffic we have lost to enemy countries is made up for by 
increased allied demands. The future is, of course, a 
matter for conjecture, but in the railways we cannot 
believe that there is going to be an appreciable falling off 
in the Colony’s trade—and, consequently, in the r_ilway’s 
traffic—when the war is over, and if our view is correct, it 
behoves us to continue keeping our house in order ; that is 
to say, in keeping up the equipment of the railway to the 
level indicated by thé volume of the traffic.” 





NOTES AND MEMORANDA. 


THE railways of the United States used 128,200,000 net 
tons of coal in 1915, or 24 per cent. of the total output. 
The bituminous mines furnished 122,000,000 tons, or 
28 per cent. of their production, and the Pennsylvania 
anthracite region, 6,200,000 tons, or 7 per cent. of its 
production. 


In the recent Zeppelins the angle brackets are stat-d 
by Le Génie Ciml ta be: Al, 90.27 per cent.; Zn, 7.8 per 
cent. ; Cu, 0.73 per cent., with small amounts of Fe, Si, 
Mn and Sn. For the channel sections the main -consti- 
tuents of the alloy were 88.68 per cent. Al and 9.1 Zn. 
The braces were of commercial aluminium. 


In case-hardening steel articles the best results are 
obtained with a tem ture of 900 deg. Cent., or 
1652 deg. Fah. The length of time required for the 
process is between four and six hours, according to the 
degree of penetration required, the time being taken from 
the moment that the boxes and contents have acquired 
the carbonising temperature. 


ALL-British magnetos are now being made at the rate 
of, approximately, 2000 machines per week, and practically 
the whole of this production in being utilised for Govern- 
ment work. According t» the Commercial Motor, these 
home produced magnetos are being made equal in merit to 
the Bosch, and in some particulars even better. They are 
being manufactured in quantities that are ‘‘ worth while,” 
and continuous expansion of capacity is in progress. 


As the result of experiments conducted at Fort Sill, says 
the Army and Navy Journal, New York, under the 
direction of the Field Artillery Board, with caterpillar 
tractors as motive power for field artillery, and other 
experiments conducted both at Fort Sill and the Rock 
Island Arsenal with motor trucks as transports for the 
same arm of the Service, the U.S. Army is to have its 
newest Field Artillery regiment, designated as the 9th 
(Heavy) Field Artillery, moved by motor power completely. 


THE imports of motor cars, chassis, and parts into this 
country during the nine months ended September 30th 
were valued at £4,603,053, as compared with £5,998,677 
during the corresponding period last year, and £5,476,971 
during the first nine months of 1914. The falling off ‘s 
due to the prohibition of imports of all except motors and 
parts for commercial purposes. The numbers of complete 
cars and chassis imported during the period in question 
for the three years were: 1916—<cars, 4764 ; chassis, 2557 ; 
1915—cars, 12,501; chassis, 2935; 1914—cars, 6510; 
chassis, 5933. The imports of tires and tubes and parts 
and accessories thereof show an increase this .year as 
compared with last year. i 

In the French Alps the amount of energy developed by 
water now amounts to 738,000 horse-power, of which 
40 per cent. is used for lighting and power, 34 per cent. in 
metallurgical process, and 20 per cent. in electro-chemical 
processes. The great development which has t .ken place 
in the course of years is shown by a comparison of the 
preceding total horse-power with the state of affairs at the 
close of 1910, when the horse-powec installed only reached 
473,000. The number of works has grown in the same 
period from 126 to 205, those of a capacity exceeding 
10,000 horse-power having risen from 13 to 28. There is 
@ steady increase in the demand for power and the supply 
is fast becoming inadequate. 


a 

Ir is now well recognised that in radio-telegraphy a group 
frequency of, say, 1000 cycles per second is much more 
serviceable for telephonic detection than a low frequency 
of, say, 100 cycles per second. According to the Electrical 
World, this is at least partly attributable to the auditory 
mechanism of the human ear, which r nds more readily 
to the higher frequency. In order to secure this relatively 
high frequency, the most direct method is to employ an 
alternating-current generator of corresponding frequency 
and a synchronously rotating spark gap, so that a spark 
discharge shall occur at or near the peak of each voltage 
alternation. Another method, however, is to employ an 
alternator of lower frequency and a non-synchronously 
rotating spark gap in such a manner that a spark discharge 
shall occur at all or nearly all the electrode passages, which 
means that relatively low potentials in the voltage wave 
must be allowed to discharge. 


A NEW gravimetric methcd for. the separation of 
aluminium from zinc, manganese, nickel, cobalt, iron 
and chromium was described by Louis Kahlenberg and 
K. P. Young at a recent meeting of the American 
Chemical Society. When ammonium made of an alloy 
composed of salicylate is added to a dilute solution of an 
aluminium salt, and this solution is then boiled, there 
separates out in granular form a basic aluminium salicylate 
of the composition (Al (C,H, .OH .COO),),. Al (OH). 
This may be readily filtered off, washed with hot water, 
ignited and weighed as Al,O,. The precipitate is much 
more readily handled than the usual slimy and gelatinous 
precipitate ofj aluminium hydroxide. Zinc, manganes2, 
nickel, cobalt, ferrous iron and chromium are not thus 
precipitated -by ammonium salicylate, which fact is the 
basis for the direct and simple separation of these metals 
from aluminium. Sodium salicylate may be used as the 
precipitant instead of ammonium salicylate, but the latter 
is preferable. 


Tue ordinary laboratory potentiometer is limited in 
range to about 1.8 volts, and potential differences in excess 
of this value are usually brought. within range by some 
process of electrical subdivision. At the American Insti- 
tute o: Electrical Engineers, Professor Ryan described 
@ potentiometer capable of giving reaci gs up to 75 kilo- 
volts or more, and mainly cor stru_ted out of garden hose. 
The precision at present obtainable in measurements with 
this device is limited, but the apparatus should be very 
serviceable in cases where approximate values of very high 
potential are desired, says the Electrical World. About 
20 m. of 1.8 cm. garden hose divided into a number of 
sections and filled with slowly moving tap water enables 
& steady potential fall of about 4 kilovolts per metre to be 
maintained between a high-potential bus and ground. 
The potential to be tested is then probed and brought 
into contact with one of a number of metallic points set 
at uniform intervals down the hose until no spark occurs 
between them. 








' MISCELLANEA. 


A WELL-KNOWN firm of silk manufacturers has recently 
a-quired a site of 72 acres at Wolverhampton for the 
production of artificial silk. 


THE South African Minister-of Lands has reported on 
the development of irrigation works. The Calitzdorp 
Dam, in Oudtshoorn, is being constructed of concrete. 
It will be 113ft. high, and will cost £120,000. 


Accorpine to The Commercial Motor, nearly 60 per 
cent. of the total motor car output of America during the 
past twelve months has been.on account of farmers. 
A large proportion of the remaining 40 a cent. must have 
found its way to this country prior to June last. : 


SwITzZERLAND possesses five workings for salt, viz., Bex 
salt mine in the Rhone valley ; the brine wells of Rhein- 
felden, Ryburg and Kaiseraugst, in the Canton Aargau ; 
and the brine well Schweizerhalle in the Canton Baselland. 
The output is about 60,000 metric tons per annum. 


Tse Constantine Gold Medal for the most meritorious 
paper read before the Minchester Ass>:iition of Engi- 
neocrs last session was awarded on Saturday last to Mr. 
Alfred Etchells. The subject of Mr. Etchell’s paper was 
“Uniform ‘Conditions for Engineering Operations and 
Industrial Work.” 

Tue first Canadian electrolytic copper was turned out 
at the new cop refinery in Trail, British Columbia, on 
August 20th last. The electric current “was switched on 
to some of the tanks containing the copper anodes, and 
the pure metal, the gold and silver values being left in the 
slimes, was the result. In the near future a daily pro- 
duction of 10 tons is expected. This is the only place in 
Canada where electrolytic copper has been made. 


ELECTRO-MAGNETS are used to a considerable extent 
on the American Lakes in the handling of pig iron. One 
vessel, the Cicoa, carries its own equipment cf magnets, 
and can load up a cargo.of-1800 tons of pig iron at a 
cost of £20, as compared with £100 to £120 for manual 
labour. Three 36in. circular magnets are provided, each 
controlled by one man with one attendant for the generator. 
The three magnets, working simultaneously, lift 4500 lb. 
of pig iron. : 

Waar is believed to be the first large installation of 
pulverised coal burning under a complete battery of 
stationary steam boilers has been in operation since 
August Ist at the shops of the Missouri, Kansas, and Texas 
Railroad, at Parsons, Kan. According to the Iron Age, 
there are eight 250 horse-power water-tube boilers, and an 
evaporation of 10.7 lb. of water from and at 212 deg. Fah. 
per pound of combustible was obtained with 16 per cent. 
ear on dioxide in the chimneys. 


A NEW company has been formed in. Norway with a 
capital of 3,500,000 kr. for the purpose of acquiring forest 
areas along the Dwina in Russia. The response from 
Christiania, Drammen, and Skien has so far been excellent. 
A committee has been investigating the matter, and 
proposes that a cellulose mill be built at-Kotlos, which is 
to have a capacity of 10,000 tons a year. Kotlos has a 
very convenient situation for such industry, being con- 
nected with Petrograd railway. 


AccorpDING to information from the Norwegian Veritas, 
the Norwegian Mercantile Marine during the second 
quarter showed a decrease of 59 ships, totalling 74,585 
tons—steamers gross tonnage, and sailing vessels net 
tonnage. Thirty ships have been wrecked—of which 20 
were lost through war causes—with a total tonnage of 
42,937; 27 ships were sold abroad—8 steamers and 
19 sailing vessels—totalling 30,374 tons, and 2 with a 
tonnage of 1274 tons were converted into lighters. 


Tue Nelson Corporation proposes to install a benzol 
recovery plant at the gasworks, and also a rotary washer 
scrubber, and application is to be made to the Local 
Government Board for borrowing. powers to cover the 
cost—£1500 and £2300, making a total of £3800. The 
Council has adopted a suggestion of the Ministry of 
Munitions. that samples of tar should be sent to the 
technical expert in London for. analysis before the 
installation of the apparatus proposed is proceeded with. 


Ir has been decided to hold a National Congress of 
Engineering in the capital of Argentina next July, and in 
connection therewith an extensive programme is being 
prepared. It is proposed to discuss the construction of 
roads and waterways and all subjects pertaining to 
hydraulic, agricultural, and electrical engineering. It is 
hoped that the European War will be over by then, so that 
several distinguished foreign engineers who are to be 
invited to attend the subsequent meetings of the Argentine 
Engineers’ Association may be enabled to be present. 


AMONG some recently undertaken engineering contracts 
in South America are the construction of the Puno Dry 
Docks on Lake Titicaca—the Peruvian side—ranking as 
the largest of their kind on the West Coast ; the reorganised 
1ailway in Santo Domingo; the completion of the Tela 
Railway in Honduras, which has now over 93 miles of 
line and a concrete wharf some 800ft. in length; the 
commencement of the important port works at Asuncién, 
Concepcién, Encarnacién and Vileta in Paraguay, and the 
construction, in El Salvador, of a large petroleum tank, 
having a capacity of 1,500,000 gallons of oil, for the 
exclusive use of the Western Railway. 

AFTER a most thorough examination of the Panama 
Canal a committee of the National Academy of Sciences 
has concluded that the waterway wili serve the great 
purpose for which it is built. The report of the committee 
is a complete answer to the recent statements that the 
slides threatened permanently to close the canal. 
According to the committee the slides can be controlled 
and eventually will cease. Some ground will continue to slide 
iato the canal for some years to come, though in diminishing 
amounts. Any relatively inexpensive measures which 
tend to arrest the present active slides, or which promises 
to reduce the charge against maintenance of the canal in 
the future, are fully warranted. The composition of the 
rocks, the structural weakness and earthquakes are 
beyond the control of man, but a partial controi of ground 
and rainwater, and the relief of pressure by unloading 
certain areas are feasible, and the committee will confine its 
suggestions to these measures. 
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Electric Power Supply. 


THE movement towards placing electric supply 
on a national basis is a welcome indication that 
debate and the passing of pious resolutions are 
being succeeded by a period of action. Many have 
grown a little weary of the constant multiplication 
of committees, and have been waiting with some 
impatience for a real effort to get done some of 
the many things which have been talked about 
and written about ad nauseam during the past year. 
It is not inappropriate that those connected with 
the supply of electricity should be among the first- 
to take actions which may effect certain much- 
needed reforms. The companies and municipalities 
engaged in the supply of electrical energy stand 
behind, not only engineering, but practically 
all manufacturing industries, and minister as well 
to our domestic convenience and comfort. Moreover, 
any measures which may be taken to bring about 
co-ordination of effort in a business which has 
hitherto been conducted in a series of water-tight 
compartments will be of national advantage, as well 
The abolition of the artificial 
boundaries created by Acts of Parliament and by 
municipal and county lines of demarcation will 
not only lead toa wiser utilisation of our coal and 
other fael resources, but will enable electrical energy 
to be supplied to manufacturers at a price which 
will reduce the cost of production and improve the 
economic conditions of the factory. The advantages 
of generating electric energy in high-capacity stations, 
the utilisation of waste heat, of linking-up schemes, 
and other items of the electrical programme, have 
either received proof or are matters upon which 
general agreement has been reached. The difficulty 
hitherto has been that of welding together all the 
conflicting interests, including, in addition to muni- 
cipal committees and boards of power companies, 
coalowners, those having reserves of waste heat, 
and landowners over whose property high-tension 
transmission lines have to be carried. 

That we are getting nearer to this ideal condition 
of affairs is indicated not merely by the policy which 
has been outlined in the memorandum issued by the 
Joint Committee on National Electric Power Supply 
to municipal supply undertakings and those public 
companies engaged in the business, but also by the 
definite recommendations made for the intercon- 
nection of Lancashire and Cheshire electricity supply 
systems by the committee which has had this 
The Joint Committee 
which has been investigating the subject on national 
lines was appointed by the Incorporated Municipal ! 
Electrical Association and the Incorporated Associa- 
tion of Electric Power Companies, and the reeommen- 
dations which have been made to local authorities 
and supply undertakings include suggestions as 
to the areas into which Great Britain might be 
divided for the purposes of national electric sup- 
ply, and examples are given of the order of the 
economies which might be expected from the adoption 
of a linking-up policy. It is, moreover, shown 
not only that the linking up of large stations with 
each other is a practical scheme, but that large 
stations can in many cases be linked up with small 
stations. In considering the Lancashire and Cheshire 
scheme, questions of general policy are for the 
moment left out of consideration, the object sought 
being to indicate the means which can be adopted 
for utilising existing facilities to the fullest extent. 
It is desired to undertake the work of linking up 
existing stations without delay, and regard has 
therefore been paid to the existing restrictions on 





capital expenditure, the scarcity and high cost of 
labour and materials, and other conditions which 
preclude the realisation of any costly schemes at 
the present time. What has been done, therefore, 


is to divide the Lancashire and Cheshire area into 


groups, the main areas being those having centres 
at Manchester, Liverpool, Accrington, Blackburn, 
and Preston, Bolton, Bury, Rochdale, and Wigan, 
and Ashton, Glossop, Oldham, and Stalybridge. 
In some of these groups, owing to the fact that a 


; | considerable mileage of extra high-pressure mains 


have already been laid, the estimated capital expendi- 
ture involved in the linking-up proposals of four 
groups, excluding the Liverpool group, is not great. 
The aggregate is only £281,000, which is a compara- 
tively small percentage of ‘the total capital expendi- 
ture on these four systems. It should be noted, 
too, that the suggested outlay includes not only 
the cost of interconnecting the various systems in 
each group, but of interconnecting the Manchester 
and Stockport group with the Bolton and Bury 
and the Ashton and Oldham areas. We are more 
concerned at the moment with the indications given 
that something is to be done to meet the needs of 
industry than with the 1 details of this particular 
project, but it is ae on record that the 
committee which is msible for this scheme 
has come to the conclusion that if 2 four groups 
referred to were interconnected, rage coal 
consumption .per unit generated reduced 
by no less than .5 lb. of coal per unit, representing, 
with coal taken at 17s. 6d. per ton; an annual saving 
on the present output of the undertaking of about 
£82,000, which would repay the capital expenditure 
involved within a period of three and a-half years. 
The carrying out of the linking-up proposals would 
also increase the effective capacity of the stations 
in the groups by 30 per cent., and obviate the risk 
of a breakdown in supply. These are the main 
advantages which would ‘follow the adoption of a 
linking-up policy in this great industrial area, and 
it.is fortunate for the future of electric supply that 
there is promise of an early test being made in so 
important a district of the principle of co-operation. 
The extension of this principle, which is the main 
object sought by the Joint Committee, will largely 
depend upon the success which follows this under- 
taking, and hence the interest with which develop- 
ments in this district will be watched. It is unfor- 
tunate, perhaps, that-one municipal authority in 
Lancashire is apparently unwilling to come into this 
far-reaching scheme, but.mile=the abstention of 
one town will not jeopardise the success of the 
plans now put forward, the unwillingness of this 
municipality to co-operate in a scheme devised for 
the national advantage is an illustration of the 
difficulties with which the reform party will have 
to contend, and which may assume greater importance 
elsewhere. It is probable that at a later date it 
may be desirable, in order that complete success 
may be achieved, to secure compulsory powers 
to make the unwilling depart from the old and 
narrow paths. 

Although the two committees referred to are the 
first to take definite action in connection with the 
reform movement, it should not be overlooked that 
the Institution of Electrical Engineers has also a 
committee at work on the same subject, while the 
Fuel Economy Committee of the British Association, 
an account of whose preliminary work was given 
before the recent meeting of the British Association, 
and reported in THE ENoernerr, is dealing with 
the same subject. It would be to the general 
advantage if all the committees which are dealing 
with the subject. of electric supply could be brought 
into closer union with each other, so that any un- 
necessary overlapping of work might be avoided, 
and that any recommendations put forward might 
have behind them the whole weight of expert opinion. 
If this were done, then, wher. the time arrives to 
supplement the present useful expedient of linking-up 
by a large-scale plan of national electrical supply, 
the interests involved would be able to obtain 
acceptance of any scheme put forward and to secure 
the confidence of capital in their enterprise. 


The Norfolk Oil-shales. 


.AT a time like the present, when any addition to 
the natural resources of this country is of the highest 
value, it is most interesting to hear that, practically 
speaking within the war period, a new and important 
series of vil-shale deposits has been discovered and 
investigated. The announcement was made in an 
informative paper, which was read on Tuesday 
last before the Institution of Petroleum Technologists 
by Mr. William Forbes-Leslie. We give an abstract 
of the paper in another column, but we would strongly 
recommend those of our readers who are interested 
in the subject to secure a full copy of the paper, 
since for reasons of space we have been forced to 
delete much that is of interest. It has long been 
common knowledge, of course, that the so-called 
Kimmeridge beds, the best known outcrop of which 
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is at the place of that name in Dorsetshire, actually 
extend over a wide area, including, in addition 
to that county, the counties of Somerset, Wilts, 
Gloucester, Berks, Oxford, Buckingham, Bedford, 
Cambridge, Norfolk, Lincoln, and York. Only in 
the neighbourhood of Kimmeridge itself, however, 
have, up to quite recently, any real attempts been 
made to utilise the shale commercially, and even 
there, for reasons into which we need not now go, 
no great success has been achieved. The recent 
discoveries would appear to put the question of the 
commercial utilisation of British shales on an entirely 


different footing. Just before the beginning of the 


war specific research work was started on the Norfolk 
end of the long Kimmeridge outcrop. As a result 
of the investigations, it has been ascertained that 
deposits of shale rich in oil occur in the neighbourhood 
of King’s Lynn. Apparently the seams are of 
workable thickness, and are capable of economical 
development. At the present time the area covered 
by the oil-shale basin in this district has not been 
accurately ascertained, although its visible geological 
features have been traced for many miles in several 
directions, and there is, apparently, good reason for 
thinking that the extent of the deposits is very large. 

Up to the present time it seems that the investiga- 
tions have, been confined to two series of deposits, 
known respectively as Smith’s series and the Puny 
Drain series. It has been ascertained that the 
average volatile organic content in the shale of the 
two series is remarkably constant. Asa result of three 
analyses, figures varying from 31.7 to 37.1 per cent.— 
the latter figure including combined water and organic 
sulphur—have been obtained. The fixed carbon 
varied from 12.0 to 16.3 per cent. The yield of 
oil per ton, as a result of tests in bulk, is given as 
being 40 gallons on a commercial basis, though as 
much as 50 gallons per ton have been obtained under 
laboratory conditions. In addition to this, the yield 
of sulphate of ammonia was 66 Ib. per ton, and there 
was also obtained from each ton of shale a volume 
of 25,000 cubic feet of dry gas, possessing highly 
illuminating properties. A noteworthy feature of 
the oils obtained was that though their specific 
gravity was high, varying as it did from 0.942 to 
0.960, the oils themselves were very fluid, and are 
described as “‘ running zlmost like water.” Another 
noteworthy feature is that the specific gravity of 
the motor spirit or petrol obtained as a result of 
the re-distillation of the oil is as high as 0.855, though 
the flash-point is low. In this connection it may be 
noted that the naphtha obtained by distilling Scotch 
shale has a specific gravity of only 0.734, while 
ordinary commercial petrol, obtained by distillation 
from crude petroleum, has a specific gravity varying 
between 0.7 and 0.76, the average probably being 
in the neighbourhood of 0.715. The Norfolk oil 
yields of its bulk 3.8 per cent. on fractionation up 
to a temperature of 100 deg. Cent., 5.7 per cent. 
between 100 deg. and 170 deg. Cent., 19.2 per cent. 
between 170 deg. and 245 deg. Cent., and 39.2 per 
cent. between 245 deg. Cent. and 310 deg. Cent., 
the remaining 32.1 per cent. being made up of 
0.8 per cent. water and 31.3 per cent. pitch and loss. 
The author remarks that the yield of fractions coming 
within the limit of the motor spirit series is con- 
siderable, and “of the utmost importance,” while, 
in addition, the oil yields 3 to 4 per cent. of bases 
extracted by weak acids, 3 to 4 per cent. of crude 
phenols, cresols, &c., and 3 to 4 per cent. of benzol 
and toluol. 

Mr. Forbes-Leslie is, not unnaturally, enthusiastic 
as to the prospects of this possible new source of 
oil supply, and he looks forward to a time in the 
near future when the oilfields of the Kimmeridge 
outcrop may be supplying a considerable bulk of 
the oil and petrol consumed in this country. It is 
to be hoped that his anticipations in this direction 
may be fulfilled. He points out that with a proved 
thickness of 6ft. of oil-shale in the Smith’s series, and 
a like thickness in the Puny Drain series, or a total 
depth of 12ft., every acre of ground should yield 
something like 24,000 tons of shale, and every half 
a square mile may be considered as providing for a 
daily output of 1000 tons—representing, say, 40,000 
gallons of oil—for a period of 20 years. The outlook, 
granting that the deposits come up to expectations, 
and that the work of mining may not prove too 
costly, is certainly alluring. But there is, of course, 
another side to the question. One of the stumbling- 
blocks in the way of the commercial exploitation of 
the deposits in the Kimmeridge neighbourhood 
was the fact that the oil, when obtained, contained 
sulphur in quantities varying from 5 to 8 per cent. 
Prior to 1912 the Admiralty specification for oil 
provided that there should not be a greater sulphur 
content than 0.75. Even when the revised specifica- 
tion issued in that year raised the permissible limit 
to 3.0 per cent., it was found impossible to purify 





Kimmeridge oil on a commercial scale to such a 
degree that it would fulfil the requirements of this 
specification, though otherwise the results obtained 
were highly satisfactory. Now, the oil obtained 
from the Norfolk deposits suffers from the same defect. 
It contains sulphur to the extent of 4.32 to 7.8 per 
cent., and the problem which will have to be solved 
is, “Can this amount be economically reduced so 
as to bring it within the prescribed limit of 3 per 
cent.?”’ Mr. Forbes-Leslie evidently cherishes the 
hope that it can. He states that, already, the 
amount of sulphur Content has been reduced, in the 
laboratory, to below this figure, and he says that he 
sees no reason why, at no remote date, means may 
not be devised whereby practically the whole of the 
sulphur may be removed at such small cost as to 
make the oil a commercial success. Should this 
turn out to be the case, there would appear to be a 
most encouraging future, not only before this new 
oilfield, but before other parts of the British oil-shale 
beds, including those round Kimmeridge. The 
quantity of oil which might be obtained from the 
various deposits “at present investigated would be 
very large, and there is but little doubt that other 
portions of the beds might. be found to be workable. 
In any case, it is gratifying to learn that even in 
this time of war researches to develop our natural 
resources are on foot, and especially that these 
should lead in the direction of obtaining additional 
supplies of fuel. It is, of course, difficult at the 
present time to start new industries, but were it 
possible to proceed immediately with the develop- 
ment of these new sources of oil supply, it would 
appear to be advisable to do so, for even if at first 
it might not- be found possible to reduce the sulphur 
content to 3 per cent. or lower, uses might still be 
found for the oil in directions other than for internal 
combustion engines. Meanwhile, efforts to reduce 
the sulphur might be continued so as to widen the 
scope of usefulness of the fuel. 
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Typographical Printing Surfaces. By L. A. Learos 
and J. C. Grant. London: Longmans, Green 
and Co. Price two guineas net. 


Few people will receive enlightenment as to what this 
book is about from its title. Having put the matter 
to the test, we are able to say that even practical 
printers may be expected to reply that the title 
conveys no meaning to them. Our printers indeed 
inform us that the only item of their equipment to 
which the name “ printing surface ” might be applied 
is the ‘‘ stone ” on which the “ formes ” are locked up. 
This “stone,” we may say, is simply a table with a 
cast iron top. The book before us contains over 
700 es and more than 600 illustrations and figures. 
Obviously, then, it must deal with something of more 
technical interest than these “ stones.” 

We have studied the book with the greatest interest 
and pleasure, interest because in large part it deals 
with ingenious pieces of mechanism evolved by 
highly skilled engineers, and pleasure because con- 
siderable portions of it appeal to every educated 
reader of printed matter. We therefore greatly regret 
that the authors should have gone so far out of their 
way to choose a title which once understood is quite 
defendable, but which is not in the least explanatory 
of the contents. In our opinion the authors would 
have been well advised had they chosen some such 
title as “‘ Printers’ Type: its Nature, Production and 
Setting-up.”’ That, we think, correctly describes the 
matter covered in thirty-five out of the total thirty-six 
chapters. It would not cover chapter thirty-two, for 
in this the authors deal with the production of blocks 
for illustrations. This chapter is, however, an inter- 
loper, and moreover extends to but twelve pages. 
Its subject is big enough to merit a whole volume to 
itself. It is quite out of place in the present book, 
yet it is its presence, and that alone, which, we believe, 
has led the authors to strain after a title such as they 
have adopted. 

The modern printer may be said to carry on his 
profession under the afflictions imposed upon him by 
at least four different classes of the community. 
First he has to deal with the ink manufacturer, a man 
who is more of a chemist than an engineer. Next he 
has to wrestle with the paper maker, one who, if not 
an engineer, is certainly to-day almost wholly depen- 
dent upon our profession for the carrying on of his 
work. Thirdly, he comes into contact with the maker 
of his printing presses, a person who is under modern 
conditions nothing if not a skilled engineer pure and 
simple. In the fourth place he is dependent upon the 
type founder, a man once upon a time a simple 
artisan, but now full of engineering quiddities, who 
frequently insists not only upon supplying the type 
but upon setting it up as well. The enslavement of 
the modern printer to these four classes, to say nothing 
of his dependence upon dilatory block-makers and 
captious editors and authors, makes his profession a 
trying one, and provides perhaps an excuse for his 
proverbial deficiencies. 





It is with the fourth class, the type-founder and 
his modern homologues, that Messrs. Legros and 
Grant in this book are almost wholly concerned. 
There is a vast amount in the subject, how much 
perhaps not one in ten thousand of those who benetit 
by the printer’s art realises. We ourselves in this 
journal have not been backward in giving our readers 
some idea of the problems to be” faced, and the 
exquisite pitch to which modern type founding has 
been brought. Thus some light was shed on one of 
ifs many present-day aspects in THE ENGINEER for 
February 20th, 1914, and the two succeeding issues. 
Therein will be found articles describing what we saw 
being carried out in certain departments of the 
Lanston Monotype Corporation’s works at Redhill. 
We could then scarcely do more than touch upon the 
fringe of certain general aspects of type founding, but 
we believe we succeeded in indicating something of th 
great accuracy of workmanship which it calls for anc 
of the highly developed engineering knowledge whic! 
is devoted to it. ‘Those who would follow the subject 
farther cannot possibly do better than study this boo\ 
on “ Typographical Printing Surfaces.”” They will 
find that it contains not only descriptions and illus 
trations of type-casting appliances, composing anil 
casting machines, punch engraving machines, and 5s. 
on, but that it goes very fully into the history, nature, 
and design of alphabetical letters, the faults of our 
present forms, considered both from the reader’s and 
the printer’s point of view, and the possibility of 
adopting improved forms. 

The bulk of the chapters may be described as being 
purely technical and almost exclusively of engineering 
interest. It is in these that the machinery connected 
with modern type founding and composing is dis- 
cussed. The first eleven chapters, however, are 
devoted to the theoretical aspects of the matter, and 
are of wide general interest. It is among these that 
we find ourselves most tempted to stray. Here we 
find food for much philosophy, gratification for our 
technico-historical tastes and prospects of scientific 
investigation. 

As an instance of the subjects dealt with in these 
earlier chapters and how they are treated, let us take 
the question of type design. He who would design 
alphabetical letters must be in perpetual remembrance 
that the human eye is a most contrary organ. It is 
extraordinarily sensitive to printed matter, and at 
the same time its illusions are manifold. An error of 
one thousandth of an inch in the height of a letter of 
the type in which this review is printed could easily 
be detected by the unaided eye. But strange and 
almost ridiculous. as it may appear, deliberate errors 
twice as large as this must be made in certain of the 
letters before the eye will pass them as correct. 
To give a precise illustration we may say that if a 
lower case “n” is one thousandth of an inch shorter 
in height than it should be, the eye will notice it. 
On the other hand, the lower case “‘s”’ must be two- 
thousandths of an inch more in vertical measurement 
than the lower case “ n ” before the eye will pass them 
as being of the same size. As another illustration of 
optical illusion in type, it may be remarked that the 
foot of the vertical stroke of the lower case “‘t ’’ must 
be some two-thousandths of an inch broader than 
the top of the stroke ; if not the letter will appear to 
slope backwards. 

The study of the legibility of printed characters 
forms another highly interesting and original chapter 
in the book. The legibility of printed matter is very 
often settled in large measure by the paper and ink 
used and by the actual printing operation. ‘his 
aspect of the question is not studied by the authors. 
They are concerried solely with the liability with 
which one character may be mistaken for another, 
“‘e¢” for “e” or “o” for example, or “‘b” for “h.” 
They have investigated the matter scientifically by 
enlarging the letters forty-five times inder a measuring 
microscope, superposing two similar characters and 
measuring with a planimeter the percentage area 
common to both letters. They have not only 
studied different founts of English characters in this 
way, but have investigated the legibility of the letters 
of foreign languages which use other than Roman 
letters. Legibility coefficients are thus arrived at, 
and these multiplied by the frequency of occurrence 
of the various letters—a subject accorded separate 
investigation—give a measure of the legibility of a 
printed page set up in the type or language in question. 
It appears that there is a very considerable variation 
in the legibility not only between language and 
language, but between one fount of type and another 
in the same language. Thus an English book printed 
in “roman sans serif’ is considerably less legible 
than it would be if printed in,say, “‘roman blackfriars.”’ 
One of the worst offenders against legibility is shown 
to be the old-fashioned German “ Fraktur”’ fount, 
the characters of which the authors describe as 
beautiful but hygienically pernicious. 

On the subject of logotypes the authors have much to 
say, and at least one interesting proposal to make. 
Logotypes are joined letters. Seven lower case 
logotypes are in use to-day in English printing, 
namely, the two dipthongs # and ce and the five 
ligatures ff, fi, fl, ffiand ff. There is really very little 
excuse for using the five ligatures, and in France at 
least the last two are being abandoned in place of 
ffi and ffl. It seems strange that these ligatures 
should cling to existence while the combination “ qu’’ 
is still set up in two separate types, although “q” 
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not followed by a “uu” is unknown in English. It has 
often been proposed to abandon the f-ligatures and 
to substitute others which would really save time in 
setting up a given piece of matter. Of such possible 
ligatures the combinations “ th” “in” “an” “ on” 
and 80 on, are suggested by the authors as worthy of 
consideration, The f-ligatures in present use, it may 
be remarked, are not intended to save the com- 
positor’s time, but to improve the appearance of the 
printed matter ‘by closing the space between the 
letters of which they are formed. 

The interesting suggestion that we should adopt 
two new characters in our printed alphabets is made 
by the authors in this chapter on logotypes. The 
characters in question are first a single letter standing 
for the combination “ th,” and secondly a single letter 
standing for the combination ‘ng.’ The authors 
have devised patterns for these combinations both 
in capitals and in lower case. The characters are 
sufficiently reminiscent of each letter separately to 
make their meaning quite clear on first sight. A 
passage making use of them is printed in the book, 
and happening to light on it before we knew what is 
was intended to illustrate, we read it without the 
least difficulty. It is shown that in a 15-line para- 
graph, nearly a line would be saved by adopting the 
two suggested characters, although we must remark 
that the paragraph chosen for illustration appears to 
be unusually full of words involving the combinations 
“th” and “ng.” It is the authors’ claim that the 
adoption of these two new characters would not only 
save space in a newspaper, but would save time in 
going to press. It is calculated that the change 
would save more than ten days’ work per year to 
every daily paper. In the case of a novel or other 
book it is clear that not only would time and labour 
be saved over the composition, but that some 3} per 
cent. of the paper otherwise required would be unused. 
But in the case of a daily or weekly journal we cannot 
share the authors’ beliefs, unless—a most improbable 
event—the adoption of the combined letters is made 
simultaneously with a 34 per cent. reduction in the 
size of the paper. True, as the authors say, the space 
saved could be utilised for advertisement purposes. 
This, however, would be of value only in such journals 
as are less particular than we are in drawing a sharp 
lime of demarcation between advertisement and 
editorial matter. In the ease of this journal, the 
adoption of the proposed combinations would not 
save an inch of space, a minute of time, or a penny in 
the cost of composing. It would, however, mean that 
some contributors would receive less for their articles, 
and that we would have to find 34 per cent. more 
matter for each issue. Similar conditions apply to 
many other journals, so that the proposal is less 
attractive than at first sight it appears to be. 

The book viewed as a whole is one of the most 
interesting which it has been our lot recently to 
review. Its value to all connected in any way with 
the art of printing cannot be questioned, for nothing 
like it, we believe, has been published before. On 
this point, we may note, the authors can discover 
but.two people who may reasonably be held to have 
forerun them in their subject. One of these is the 
Englishman, Joseph Moxon—what a man of many 
parts he must have been—who in his “ Mechanick 
Exercises,’ published in 1683, dealt, among many 
other subjects, with the fabrication of printers’ type. 
The second is the Frenchman, Pierre Simon Fournier, 
who, in his “‘ Manuel Typographique,” published in 
1764, treated of the same subject. We are not going 
to say that we agree altogether that this volume 
represents only the third attempt to grapple with the 
problems of type founding in public print. But we 
are quite ready to believe that never before in a single 
work has it been discussed so thoroughly and so 
carefully. 

One word in conclusion. We desire to congratulate 
the printers of this work, Measrs. Clowes, of London 
and Beccles, on the successful completion of a task 
which we can readily appreciate presented many 
difficulties. It was no light undertaking to compose 
the matter for a book which demanded, not only the 
setting of type in many foreign, even rare Oriental, 
languages, but the setting up in type of chess and 
draught problems, music and shorthand, of semaphore, 
Morse code and braille characters. even of reversed 
letters as used by Lewis Carroll in his account of the 
Jabberwock. 


English and American Tool Builders. By JosEPu 
WickHamM Ror. New Haven: Yale. University 
Press. London: Oxford University Press. Price 
12s. 6d. net. 


Tus book may, we think, very fairly be divided into 
two parts, the first covering a hundred or so pages, 
the second some two hundred. The earlier portion 
can be described as dealing with the lives, work and 
influence of the great British pioneers in the field of 
machine tool construction, Maudslay, Fairbairn, 
Richards, Nasmyth, Whitworth, and others whose 
names are still treasured in our memories. The 
second portion of the book deals with the early 
American tool builders, the Whitneys, Samuel Colt, 
Francis Pratt, Lawrence, Howe, Stowe, Joseph 


Browne, and many others remembered or forgotten. 
In every way it is an interesting book, and should 
be especially valuable to the rising generation of 


engineers. It is hard enough even for a trained 
engineer, let alone the general public, to realise all the 
story that lies behind a machine shop equipped with 
modern tools. Few, indeed, have the time, the 
means, and the inclination to trace out for themselves 
the 150 years of connected invention and development 
which has given us the tools we now use, We are 
prone to accept things simply as we find them, and to 
forget the grand old millwrights of former times, their 
ideals and attainments, the difficulties they had to 
surmount, and the influence which to this moment 
their achievements are exerting. It is emphatically 
not to our good that we should forget the debt the 
present owes to the past. To enable us to realise it 
Professor Roe’s book should prove useful. 

That the writer tells an interesting story in an 
interesting manner will be readily admitted by all his 
readers. That he does not tell all the story, and that 
much of what he does tell has already been told by 
others, is perhaps the most serious criticism which we 
can bring against his work. So far as the American 
portion of the book is concerned, there seems to us to 
be much of historical value in what Professor Roe has 
written, for he has had access to information other 
than what has already been published. But in the 
section devoted to the work of the British pioneers 
he relies very largely—almost solely—on Smiles’ 
works, James Nasmyth’s autobiography, and other 
well-known and available writings. We do not wish 
to imply that we object to this course. None other at 
this late period could have been expected, for fresh 
information of importance concerning those country- 
men of ours with whose history Professor Roe deals 
is now unlikely to be discovered. 

The book is thus divided not only on national lines 
but also in its originality. Equally, or so it appears to 
us, is the book divided in the completeness with which 
it treats its subjects. While the British portion 
neglects many important facts and details, and is 
altogether of a sketchy nature. the American portion 
is painted with a fine brush, and is detailed in a way 
which suggests a loss of perspective. In this we see 
the natural bias of the author’s nationality. His 
sense of justice, so it seems to us, has compelled him 
to pay homage to the British millwrights, but the 
subject nearest to his heart, the subject which he 
intended from the outset to dwell chiefly upon, is the 
lives and works of the early American tool builders. 
As a historian he is compelled to use Henry Maudslay’s 
portrait as his frontispiece, to write ‘“ English” 
before ‘‘ American ”’ in his title, to admit that during 
the first forty years of the nineteenth century 
“England developed most of the general machine 
tools of the present day ; the boring machine, engine 
lathe, planer, shaper, the steam hammer, and standard 
taps and dies.’”’ The subsequent development in 
America of “‘the special machine tool, the drop 
haminer, automatic lathes, the widespread commercial 
use of limit gauges, and the interchangeable system 
of manufacture,”’ in a word, the origin and rise of tool 
building in America and its spread in recent years, 
appeals to us as being his prime subject. 

With this word of caution all will find the book 
interesting and valuable. As a history of American 
tool building it is no doubt worthy of an honoured 
place. Sufficient—just sufficient—of the history of 
tool buiiding in Great Britain and Europe, so far as 
other European countries count in the matter, is 
included: te* make the other portion understandable. 
As a history on this part of the subject it fails,through 
its incompleteness: With pardonable pride we can 
state that from the back numbers of THE ENGINEER 
practically all that the author tells us in his first nine 
chapters can be gathered. With scarcely an excep- 
tion, every illustration in these chapters has appeared 
in our pages, while we have described and illustrated, 
in addition, many historically important tools which 
the author does not so much as mention. Such being 
the case we desire gently to chide the author for 
omitting the name of this journal from the “ biblio- 
graphy on tool building”’ with which he concludes 
his book. That he- has, in spite of this omission, 
consulted our pages seems to be indicated in a footnote 
on page 96. That he is directly indebted to us for 
one of his illustrations at least we can affirm without 
the least hesitation. His first figure represents 
Smeaton’s boring machine as used at the Carron Iron- 
works in 1769. Acknowledgment for this illustra- 
tion is made by the author to “ Beitrige Zur Ges- 
chichte der Technik und Industrie,” published in 
Berlin in 1911. Thus have the Huns despoiled us ! 
The same illustration will be found in THE ENGINEER 
of March 4th, 1910.. As now presented for the third 
time it looks quite like the reproduction of an old 
engraving. We at least never pretended that such 
was the case. We stated quite frankly that the 
original had been drawn from the description of the 
machine given in Farey’s “Treatise on the Steam 
Engine,” published in 1827. The original drawing 
is still in the possession of the reviewer, for the 
reviewer was the original artist ! 
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OBITUARY. 


DAVID COLVILLE. 


Mvuc# regret will be felt at the death of Mr. David 
Colville, of Messrs. David Colville and Sons, Limited, 
Dalzell Steel and Ironworks, Motherwell, which occurred 
at his home, Jerviston House, in the early morning of 
Monday, 16th inst. 

Mr. Colville, who was in his fifty-seventh year, was the 
third son of the late Mr. David Colville, who founded the 
Dalzell Works, for the production of malleable iron, in 
1872. In 1880, when the putting down of steel-making 
plant was commenced, the younger Mr. Colville, who as 
a youth had shown exceptional ability, and in his father’s 
works had obtained an intimate knowledge of the technical 
and working side of steel manufacture, superintended the 
operations. The plant, which was at first started on a 
small scale, produced mild steel ‘by the Siemens open- 
hearth process, and the undertaking has since been so 
developed that for years past it has been the largest steel 
works in Scotland. In the course of upbuilding the 
business Mr. Colville visited America, Germany, France, 
and other countries, and informed himself as to the best 
practice everywhere obtaining. There seemed .to be 
nothing, in fact, in connection with the steel-making 
industry with which he did not familiarise himself, and 
he readily adopted everything in the way of methods and 
machinery calculated to improve the manufacture of steel 
at Dalzell Works. Although he seldom took any very 
prominent share in the deliberations of the professional 
bodies connected with metallurgy and engineering, of 
which he was a member, he was recognised as a leading 
authority in the steel trade of this country. 

Since the outbreak of war great pressure has been put 
upon the resources at Dalzell, and some time ago the 
works of the Glengarnock Iron and Steel Company, and 
more recently the Clydebridge Steel Works, were taken 
over. The practical oversight of these additional under- 
takings imposed on Mr. Colville great mental and physical 
strain, and he never spared himself in the personal 
conduct of affairs at any time. This had been particularly 
the case recently, when he recognised that so much of 
his country’s welfare depended on the maintenance and 
increase of activity in such works as Dalzell. 

Like his father, Mr. David Colville, sen., who died in 
1898, and his elder brother, John Colville, who died in 
1901, Mr. David Colville, out of a generous and kindly 
nature, did much for the material welfare of Dalzell 
workers, and he was highly esteemed both locally and in 
wider circles. He is survived by his wife, a daughter, and 
son, the latter of whom, Mr. Norman B. Colville, is a 
Lieutenant in the Argyll and Sutherland Highlanders, 
and has been awarded the Military Cross and mentioned 
in dispatches. 


JAMES ROWE. 


THE death is announced as having taken place on 
Tuesday, the 10th inst., of Mr. James Rowe, managing 
director of the well-known firm of Edward Finch and Co., 
Limited, of Chepstow. Mr. Rowe was born at Buckfast- 
leigh, in Devor shire, and received his early education at 
Chepstow and Abergavenny. In 1857, when sixteen years 
of age, he was apprentice to the late Mr. Finch, the 
founder and managing director of the Chepstow business 
bearing his name, and very soon the young man showed 
signs of such promise that Mr. Finch made him his own 
personal assistant, and it was by his expressed wish, when 
he retired in 1873, that Mr. Rowe, who was then only 
thirty-two years of age, was appointed to succeed him as 
managing director, a post which he continued to hold with 
distinction until he retired in 1911. During his period of 
management he was responsible for the construction of 
many important works, among which may be mentioned 
the viaduct, 800ft. long, over Braydon water at Great 
Yarmout ; a bridge for the Taff Vale Railway, over the 
river Ely at Penarth; a heavy five-span bridge on the 
Avonmouth doubling line for the Midland and Great 
Western Joint Railways; a bridge at Strat ord-on-Avon 
for the Great Western Railway; and numerous dock 
caissons and gates, as well as many other.works. He was 
recognised as being a leading authority in this branch of 
civil engineering, and his expert advice was frequently 
sought. He also did a considerable amount :of ship- 
building, producing, amongst other vessels, steamers up to 
3000 tons. Mr. Rowe, was a justice of the peace for the 
county of Monmouth. 


EDWARD CHRISTOPHER BLACKSTONE. 


WE regret to have to record the death, on the 6th inst., 
of Mr. Edward Christopher Blackstone, managing director 
of Blackstone and Co., Limited, of Stamford. 








In his report to the Secretary for Scotland on the 
proceedings during the year 1915 under the Alkali Works 
Regulation Act, Mr. W. S. Curphey cefers to the recovery 
of ammonia and other products from peat. The recovery 
of ammonia from peat, says Mr. Curphey, continued during 
1915, but not to any increased extent, and as regards 
Scottish practice no progress as to the ‘production in 
quantity of commercial products from peat has to be 
reported, although much work of @ useful character has 
‘been done, and a variety of products obtained.. At one 
works in the north of Ireland producer gas from peat is 
being used for driving gas engines under local conditions 
which permit of financial success. Although the installa- 
tion is not of sufficient magnitude to justify the erection 
of ammonia-recovery plant, crude tar in some quantity 
has been separated from the gas produced. This. tar is 
reported to contain valuable constituents, but the amount 
‘at present at command is too limited to se-ve alone es a 
basis for industrial purposes. Some large scale expeti- 
ments conducted in England indicete the possibilities of 





high yields of ammonia when peat is used in producers. 
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PLACING CONCRETE LINING IN TUNNELS BY 
COMPRESSED AIR. 


LINING a tunnel with concrete forced by compressed air 
into forms supported by a steel travelling frame was an 
interesting feature in the completion of a large double- 
track tunnel for the Louisville and Nashville Railroad. 
The tunnel is over a quarter of a mile in length, 29ft. wide, 
with a height of 14ft. 6in. from the sleepers to the springing 
line, and 25ft. 6in. to the crown at the centre. The roof 
has a radius of 19ft. on the intrados, with 8ft. radius for 
the haunches. The walls and roof have a thickness of 
2ft. One line of rails was kept open to traffic during the 





Fig. 1—CONCRETE MIXER 


progress of the work, but trains were required to slacken 
speed to six miles an hour. 

The mixer, shown in Fig. 1, is on the MacMichael 
patented system, which has been used very exclusively 
in work of this kind. It consists of an inverted truncated 
cone with a charging or hopper on top. An elbow at the 
bottom connects with the 8in. delivery pipe, and air tubes 
are connected to the top of the conical chamber and the 
back of the elbow. The charge of 10 cubic feet of cement, 
sand and stone is fed to the hopper, and then admitted to 
the chamber through a slide. Air pressure is then turned 
on, and the charge thus agitated and blown out through 
the delivery pipe. The mixer was placed nearly 100ft. 
from the tunnel, first at one end and then at the other, 








Fig. 2—NORTH APPROACH TO TUNNEL, SHOWING INCLINE 


s> that the maximum distance to the point of deposit 
was 800ft. to 900ft. By 

The waste rock from the tunnel excavation was used 
for the concrete, being crushed and screened and delivered 
to storage bins. Sand was brought in by railway wagons 
and unloaded to the bins by a derrick and drop-bottom 
bucket. At one end of the tunnel the mixer was at the 
top of the deep rock cutting of the approach. Here the 
material was delivered by gravity to bins below, and then 
to the mixer installed beneath the bins. At the other 
end the crusher plant was about half a mile from the 
mixer, and the stone was conveyed!to the storage bins 
in trains of narrow-gauge wagons of 4 cubic yards capacity. 
These were hauled by small locomotives, but were taken 


up the incline to the top of the bins by a cable and winding 
engine, as shown in Fig. 2. , Compressed air was’supplied 
by two Ingersoll-Rand steam-driven compressors having 
a capacity of 1000 cubic feet of free air per minute. 

The first lot of 8in. delivery pipes had threaded joints, 
but these wore out first at the joints, owing to the thick- 
ness being reduced by the threads. Some well casing 
with Van Stone flanged joints was tried and stood the wear 
better, while the construction of the joint gave a very 
desirable flexibility to the pipe, a deflection of 5 deg. at 
the joint being practicable without setting up a stress 
on the flange. There were about 1000ft. of threaded 
pipe and 200ft. of flanged pipe, and though all of it was 


f 


| ‘The 8in, delivery pipe was laid along the bottom of the 
tunnel to the forms, where a long-radius elbow of 90 deg. 
| connected it to a vertical pipe having a Y or double branch 
| at the top. From this two 8in. horizontal pipes were led 
| along the working platform below the roof. This is shown 
in Fig. 4. This branch connection is of advantage in a 
| double-track tunnel, where the width is too great for 
| conveniently shifting the pipe from one side wall to the 
| other. The angle of the branch was 224 deg., and a sliding 
| plate, shifted bya blow with a sledge hammer, closed one 
or other of the branch pipes as desired. This was done 
as soon as a batch had been delivered. 
The two branch pipes extend 20ft. along the working 
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Fig. 3—CONSTRUCTION OF THE FORMS 


bought second-hand, nearly half was still in good condition 
after carrying about 11,000 cubic yards of concreting. 
Turns were made by elbows of manganese steel castings 
and by curved lengths of pipe. The elbows showed very 
little wear, but were very heavy, weighing about 400 Ib. 
each. In the crown of the arch, therefore, where it was 
difficult to handle pipe, the curved pipe sections were 
used, as they weighed only about 125lb. When a hole 
was worn on the outside of the curve a patch was clamped 
upon the spot, and this usually sufficed tv carry about 
500 cubic yards of concrete before renewal was necessary. 
The forms were of the Blaw steel type, and were in two 
sections, each 35ft. long. The construction is shown in 
Fig. 3. The side posts are rolled steel joists, having inside 
brackets at the bottom for grooved wheels riding on a rail 
with timber longitudinais laid on the side of the tunnel 


platform, and each ends in a 90 deg. elbow with a 9ft. 
length of 8in. rubber pipe attached to it. Two ropes are 
fastened to the end of this flexible pipe, so that as the 
concrete is discharged men can shift the pipe to and fro 
and so distribute the concrete evenly in the side wall. 
The conerete was deposited in courses of 2ft. to 6ft. in 
height, working on opposite sides alternately in order to 
equalise the pressure on the forms. When the walls have 
been built up to such a height that the rubber pipes 
cannot be used, these pipes are disconnected in turn, and 
concrete is delivered directly from the elbows, being levelled 
and spread with rakes. In this way the sides of the arch are 
built up nearly to the level of the intrados. To complete 
this section, about 10ft. in width, the 90 deg. elbow is 
removed from one pipe and a short piece of rubber pipe 
is attached directly to this pipe, the other iron pipe being 





Fig. 4—VIEW SHOWING Y-SHAPED DELIVERY PIPE 


floor. The posts on each side were connected by a pair 


of 4in. by 8in. waling timbers, through which passed | 
anchor bolts set in the rock. Kneebraces on the posts | 


carried a transverse joist upon which were screw jacks 
supporting the lattice-truss arch rib. 

These jacks allowed: for 
2in. and thus releasing the forms after the concrete had 


set, as shown in the left-hand side of the engraving. | 
The haunches were formed by curved extensions to the | 


posts, with movable pieces to connect with the arch ribs. 
Steel plate lagging was used for the sides, and 24in. wood 
lagging for the roof. A concrete foot wall was built in 
advance, serving as a guide for the side forms, which were 





butted against it. 


lowering the ribs about | 


removed. Finally, the rubber pipe is removed, and the 
concrete shot directly from the iron pipe into the remaining 
space or key of the arch. 

The 35ft. lengths of lining averaged 250 cubic yards 
| of concrete. The average distance of transporting the 
concrete by compressed air was about 400ft., and the 
| maximum distance was 925ft. The time for placing the 
250 yards for one length of lining averaged 24 hours 
continuous work, but sometimes the work was done in 
| 12 hours. The concreting force comprised a foreman, 
| three men at the stone and sand bins, one operating the 
| feed gates, one levelling off the charge on the charging 

hopper, one handling the cement in s cks, one operating 
the air valves at the mixing machine, one at the conveyor 
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pipe, one attending to the bulkheads, and four men 
helping at theforms. This makes thirteen men, and in 
addition there were four men to construct the footings 
and shift the forms. 

This method of placing concrete lining is now being 
used in a 12ft. and 13ft. water supply tunnel, eight miles 
long, for the city of Chicago. Here the concreting plant 
is mounted on two platforms carried on narrow-gauge 
tracks, On the rear platform is an incline up which the 
tunnel cars loaded with rock are hauled by a cable and 
emptied into a revolving screen. The larger sizes of the 
stone are delivered to another tunnel car for removal, 
while the concrete stone is carried up by an inclined belt 
conveyor and delivered to the hopper over the mixer. 
This travelling platform has a 10 horse-power electric 
motor for the incline cable and a 3 horse-power motor 
for the belt conveyor. The screen has holes of 4in. 
diameter. 

The other travelling platform carries the mixer—with 
its hopper directly beneath the high end of the conveyor— 
and two air tanks of 14 cubic feet capacity. The air is 
compressed to 110]b. pressure at the surface and then 
conveyed into the tunnel in 6in..and 4in. pipes. From 
the mixer an 8in. steel pipe carries the concrete to the 
forms. At each setting this plant can place the lining 
for 700ft. of tunnel—which occupies about twelve days— 





Fig. 5-FRAMING, FORMS, AND COMPLETED LINING 


and then the plant is shifted forward 700ft. The con- 
crete has been transported as great a distance as 800ft. 
The delivery pipe is shortened as the lining extends back 
towards the concreting plant, 

In Fig 5 is shown—in the foreground—a portion of the 
completed lining, and attention may be called to the 
smooth and dense surface obtained by blowing the con- 
crete upon the steel forms. This view shows also a stretch 
of the forms, built up of arch ribs and rectangular panels, 
supported by an inner framing which rides on rails of 
wide gauge. Through this framing s the narrow- 
gauge line extending between the shaft and the heading. 
Where the concreting plant issituated there are narrow- 
gauge lines, one for the trains and the other for the wheeled 
platforms upon which the concreting plant is mounted. 
The loose pieces of canvas on each side cover the screw 
jacks by which the sides of the form are set out and 
released. At the left is the 18in. ventilating pipe to the 
- heading. 

About 60ft. of lining is placed per day, working in two 
shifts. The forms are left in place 16 hours. Steel forms 
are used, in 30ft. lengths, each length mounted on wheels 
travelling on 70]b. rails. The lining and driving of the 
tunnel are carried on at the same time. The plant is so 
designed that with the steel forms in place and the con- 
creting equipment on its track, there is still room for the 
trains of steel one-yard tunnel cars and petrol locomotives 
to run on the other narrow-gauge line in passing from the 
heading to the shaft. 

This method of placing concrete lining in tunnels by 
means of compressed air has been used very extensively. 
It is the invention of J. H. MacMichael, of Chicago. 








GAS BURNERS FOR INDUSTRIAL WORK. 





WHEN it is considered that 0.5 per cent. of carbon 
monoxide in air is sufficient to kill a robust human being, 
and that 0.1 per cent. is dangerous and that this gas acts 
as @ cumulative poison, the dangers to health caused by 
improper methods of combustion of gas and defective 
ventilation are obvious. Many of the objectionable 
features of gas as a means of heating metal or other cold 
surfaces are overcome to a degree by mixing the gas with 
air under slight pressure previous to its arrival at the 
point of combustion. This gives a form of blow-pipe 
flame, and it is possible by this method to add to the gas 
the exact volume of air required for complete oxidation. 
The result of adding the requisite quantity of air to the 
gas is to make the mixture explosive, and to prevent it 
exploding back into the mains the mixture must be allowed 
to pass through and to burn upon a thick gauze or per- 
forated plate. Back explosion is also preventable by 
increasing the speed at which the gas is flowing through 
the mains. A combination of the two, namely, a thin 
perforated plate and the gas flowing at a fairly high speed 
governs the method adopted in a series of experiments 
carried out recently by Mr. F. S. Sinnatt and described in 
the Journal of the Municipal School of Technology, 





Manchester. The flame obtained by burning gas in this 
way was carefully examined, with the following results :— 
When the explosive mixture is allowed to burn upon a 
perforated plate or gauze, each perforation forms a separate 
flame which is very short, but has a large circumference. 
In order to burn as much gas as possible on unit surface 
the perforations must be made close together, with the 
result that each small flame will tend to displace those 
near to it. The flame consequently sprays out as shown 
in Fig. 7. The spraying becomes a source of danger when 
the gases are under pressure, for while it is possible for 
each flame to appear to be burning properly when examined 
by the eye, yet analysis will show that the gas is escaping 
unconsumed. The reason for this was found to be that 
the flames on certain perforations in the plate were not 
burning properly, and this was especially the case with those 
perforations near the perimeter when small discs were used. 
Further, the author noticed that with any variation in the 
size of the perforations, especially. where some became en 

larged and others closed with foreign matter, the length of 
the flames on different perforations varied and the surface 
had peaks which stood out above the remainder of the 
flame. In cases where the design of the burner was 
faulty and the gas travelled down a main and then directly 
on to the perforated plate the rate at which the gas was 
flowing through the centre perforations was greater than 
through those near the perimeter. The flames, therefore, 
projected in the centre. If any of the above uneven 
flames are made to impinge against a cold metal surface a 
part may be extinguished or only partially burned, with the 
result that the gas escapes combustion. This is aggravated 
by the fact that the pressure and the composition of 
commercial fuel gases cannot be maintained at a constant 
figure, and that the flames are frequently employed in 
some machine which is subject to more or less violent 
vibrations. 

Many of the above difficulties are overcome by making 
the —— plate or gauze concave on the side upon 
which the gas is burning, an arrangement which has been 
patented by Messrs. Wallwin and Sinnatt. The perfora- 
tions should have a common focus as in Figs. 1, 2, 3, and 6, 
which can be varied by varying the degree of concavity 
of the plate—generally the perforated plates are made in 
the form of small circular discs, the size varying with the 
type of burner for which the disc is required, but usually }in. 





Fig .4. 








ACTION OF BURNER CAPS 


in diaineter. The perforations in small groups may have 
@ focus of their own as in Fig. 4.. The whole of the flames 
burning on each of the separate perforations are thus made 
to pass through a common point, or the flames are focussed. 
The effect of this treatment is to overcome within wide 
limits any variations in the composition of, or the pressure 
of, the gas. It is nearly impossible for the gas to escape 
combustion owing to it having to pass through the common 
focus. The combustion of the gas is in a degree self- 
induced, and the rate at which the gas burns on the plate 
is increased by the thorough mixi which occurs. 
Differences in the size of the perforations cannot influence 
the flame to the extent they do on a flat perforated plate. 
The flame upon a concave perforated plate or “‘ dished 
disc” assumes a fairly perfect conical form, and after 
leaving the point of focus the burned gas is in a single 
stream. The point of focus of the plate may: be considered 
to be the place at which complete combustion for the 
system will take place, and this may be taken as marking 
the point at which the flame may be brought into contact 
with cold surfaces. The distance this point is from the 
plate may be varied according to the design of the 
particular machine or plant in which the burner is required. 
The fact that the whole of the flames pass through the 
common focus causes that point to assume a maximum 
flame temperature. The degree of concavity required for 
different pressures and for fuel gases of different composi- 
tions was determined experimentally for the gases which 
have been burned by the system. The size of the 
| eben and the thickness of the metal of the plate are 
actors which influence the concavity necessary for any 
particular gas. At present the method adopted practically 
1s to use small discs about }in. in diameter and to fit these 
into. any type of burner ;. the number of the discs being 
varied according to the volume of gas to be consumed. 








CONSIDERABLE damage by floods was done last week 
to the West Highland, Fort Augustus, and Mallaig lines 
of the North British Company. 





A NOVEL STEAM TRAP. 





THE steam trap or drain cock of which we give illustra- 
tions is one of those devices that seem to defy the laws 
of physics. In construction it is extremely simple and 
in — quite effective, but the true explanation of 
its functions is difficult. Fig. 1 shows general views of 
the trap, and Fig. 2 is a sectional elevation. It comprises 
@ body or outer casing A, an automatic combined discharge 
and piston valve B, an adjustable screw valve C, a blew- 
througheir valve D, and a cover E togive access tothepiston 
valve. The latter is a loose fit in the body, and allows 

















Fig. 1-THE BALDWIN STEAM TRAP 


steam to pass to its upper surface and away through the 
valve C.. The makers are Messrs. James Baldwin and Co., 
Keighley, who claim that the action of the apparatus is 
due to dynamic impulses, like “‘ water hammer.” The 
sectional illustration shows the trap in its normal condition, 
condensation water having accumulated in the inlet side 
of the body and below the piston valve. The following 
explanation of the action of the trap is given by the 
makers :—The water at A is drawn by the flow into the 
pocket under piston B until full. The next following 
water then traps a certain quantity of steam between the 
top of the water in the pocket.and the underside of 
the piston B, compressing and increasing the pressure of 
the steam trapped, thereby lifting the-piston, opening the 








Fig. 2—SECTION OF STEAM TRAP 


outlet valve, and discharging the water. The action is 
intermittent, the water being ejected in pulsations varying 
between 40 and 60 per minute, according to the setting of 
the regulator valve C. Upon this device the action of the 
trap depends. To start the trap the regulating valve is 
opened full. - The steam is then turned on to the trap, 
through which it is discharged freely. Then the regulating 
valve is gradually and partially closed. Condensation 
takes place, and the temperature falls to normal, after 
which the trap can be finally adjusted to discharge either 
water. mixed slightly with live steam or water of high 
vemperature, ¢.e., not less than 205 deg. or 206 deg. Fah. 
We are informed that the relative areas of the piston and 
discharge valves are not of essential consequence, the 
makers having constructed for experimental purposes 
traps of this kind, in which the piston and valve were of 
similar diameters. In this case it was only necessary 
to increase the opening of the regulator C to secure the 
extra energy necessary to open the discharge valve. 








GERMAN SLIMNESS. 





A CORRESPONDENT sends us an example of German slimness which 
has come'to his own knowledge :—A German traveller working 
for a British firm secured orders beyond the output of the factory, 
with the result that the firm could only deliver part of require- 
ments of their customers. Having a list of the customers and 
a knowledge of the demand, he went for a holiday to his own 
country, and, on the evidence at his disposal, obtained the 
necessary funds to erect and equip works for the production 
of the same articles on a larger and more economical scale than 
the British firm. The arrangement was made with a German 
bank, the new works being under its control until the outlay 
was recovered, and he then retired from the British firm as 
soon as he was in a position to enter into competition with 
them, which he did with remarkable success. Had the British firm 
been in a position to raise funds in order to increase its works 
and output more speedily, and had it suspected the duplicity 
of its traveller, it might have developed an important 
and thriving industry; but as the next move of the German was 
to secure control of the supplies of raw material for the produc- 
tion of the articles in question, the industry in this country 


speedily declined, 
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THE PRINCIPLE OF SIMILITUDE IN 
ENGINEERING DESIGN.* 
By T. E, STANTON. 


In preparing the present paper, which, at the suggestion of 
the C ittee of Section G, has for its subject “ The Principle 





limit of an armour-plate will be reached by any size of similar 
projectile with the same velocity of striking. f 

If we pass from this relatively simple case of impact to one 
in which the stresses are such as to cause fracture of one of the 
colliding bodies, as in the modern method of testing notched 
specimens, the law of comparison becomes complicated, and 

though considerable attention has been devoted to the subject 
by M. Charpy and others, as far as the writer is aware no definite 
means of comparing the results of impact tests on geometrically 





of Similitude,”’ it seemed to the writer that it would be ting 
the wishes of the majority of the audience if the paper were 
mainly devoted to illustrations of the usefulness of the principle 
in solving practical engi ing probl rather than to any 
formal demonstration of it, for which reference may be made 
to the literature of the subject.? As a broad definition it may 
be said that the principle of similitude is the principle according 
to which a representation of any i mechanical pheno- 
menon can be made, so that the magnitude of all characteristics 
of the same kind are changed in the same ratio, or, in other 
words, there is a definite change of scale for each characteristic. 
Of course, since characteristic can be expressed in terms 
of the fundamental! units, such as those of mass, » and 
time, it is ultimately only the seales of these units which are 
altered, and it follows from the —— that these scales cannot 
in general be changed arbitrarily, but only according to a 
definite relation determined by the princi There is one 
case of sueh representation which is familiar to every engineer, 
and that is when the only characteristic which is changed is the 
linear dimension. This includes the whole subject of scale 
drawings of machines and structures and the construction of 
models, and the study of it forms an important part of the 
education of every engineer. Apart from this particular applica- 
tion, it can be assumed that as far as the problems of peewee 
are concerned, the application of the principle of similitude 
means in nine eases out of ten nothing more than the laying 
down of conditions of an experiment on a small-scale model of 
any mechanical arrangement we wish to design, so that we can 
predict with accuracy any particular characteristic of it from an 
observation of the corresponding characteristic of the model. 
The first practical application of the principle to an engineeri 
problem oan I boliows Be. William Froude’s method, proposed 
in 18708 and carried out in the following years, of obtaining the 
resistance of a ship from an experiment of a small-scale model 
of it towed in water. In a case of similarity of motion in water, 
to which Mr. Froude’s problem is analogous, a general demonstra- 
tion of the conditions was given in a paper read beiore this 
Association at the Glasgow meeting just forty years ago, by 
Professor James Thomson. Thomson's method was, however, 
somewhat too complicated for general application, and others 
have since been developed, of which the simplest and most 
readily applied is probably the well-known one due to Lord 
Rayleigh. Another method and illustrations of its application 
to several of the problems discussed in the present paper has 
been given by Mr. Buckingham in a paper on “ Model 
Experiments,”’ read before the American Society of Mechanical 
ineers last year. Whatever method be adopted, the appli- 
cation of the principle shows that in order that the observed 
value of any characteristic for the model may be in a known 
ratio to the corresponding one in the full-sized test, a definite 
relation must in general exist between certain other corre- 
sponding characteristics. This definite relation is called the 
law of comparison, and when it is satisfied the comparison of 
the required characteristics becomes definite. For example, 
in Mr. Froude’s application of the principle the required charac- 
teristic was the force nece: to maintain the system of 
surface waves produced by a ship at a given speed, and in order 
the ed ist to wave- ing of his models should 
be a known fraction of this, the principle shows that the ratio 
of the linear dimensions of model and ship should be the same as 
the ratio of the squares of the na gg speeds. This is the 
law of comparison, Case V. in table. From a general survey 
of the use which engineers have made of this principle since its 
introduction down to the present time, the impression is apt to 
be created that the sole value of small-scale model tests is for 
the determination of the fluid resistance of bodies moving in air 
or water. Admitting that these applications of the method are 
the most important, it by no means follows that they are the 
only useful ones. For example, although the use of tests of 
small-scale models of statically-loaded structures and their 
details have not hitherto formed part of the routine in labora- 
tories for testing materials, it is probable that in many cases 
such tests would give more reliable results than an application 
of the simplified elastic theory under assumptions aa which 
no very satisfactory basis can be found. For example, in a struc- 
ture subject to external forces, com with which its own 
weight is negligible, an application of the principle of similitude 
shows that for geometrically similar and similarly-loaded struc- 
tures of the same material, if the stresses are the same at corre- 
sponding points, the loads must be respectively proportional 
to the squares of the linear dimensions—Case 2 of table. Careful 
tests of similar structures of various kinds will show that under 
this law the comparison is a very exact one. I have on the table 
two sets of model struts which have been tested in this way. 
Now, the calculation of the collapsing load of a strut of uniform 
section is a very simple matter, but when, for inst , it is 








Pp under impact has yet been evolved. The 
form of i which has been standardised by the Inter- 
national pecs ner of Testing Materials is one 30 X 30 mm. 
in section, with a notch 15 mm. deep, and supported on knife 
edges 120 mm. a: . Of course, in many cases a specimen of 
this size t btained, and in this case a geometrically 
similar specimen to one-third scale is substituted for the standard 
one. Vadestumately. itfis found that the results of tests 
on these two sizes of specimen are not in ment, even if 
the geometrical similarity be extended to the dimensions of 
knife edges and striking hammer. Thus for mild steel it will 
be found that the energy absorbed in fracture per unit volume 
is from 50 to 60 per cent. greater in the small specimen than in 
the large one. This is for the same velocity of striking, and it 
would appear, therefore, as if there were some speed effect 
which affected the deformation of the specimens. A research 
on this subject has been commenced at the National Physical 
Laboratory, and definite evidence of the existence of a velocity 
effect on the work of rupture has been obtained, but it is evident 
that the determination of the comparison conditions will not 
be an easy task. 

The case of scale model experiments to determine the v lue 
of the resistance experienced by solids moving through flu.ds, 
in which they are wholly or partially immersed, may now be 
considered. © most important, or, at any rate, the best 
known of these tests is Mr. Froude’s method of obtaining an 
estimate of the wave-making resistance of ships, to which refer- 
ence has already been made. The practical —— of this 
method involves, of course, the separation of the resistance due 
to skin friction and eddy-making from that due to wave-making, 
since these do not follow the same law of variation with speed, 
and the obvious method of attacking the problem of the total 





TABLE.—Conditions of Scale Model Experiments and Comparison of Results. 





reduce its viscosity by one-half, and so bring the speed down to 
15ft. per second. roe 

It is not always realised that a determination of the complet 
resistance of a ship from a single experiment on a towed mode! 
could be made if a fluid of sufficiently low viscosity could be 
obtained in large quantities very cheaply. For example, thw 
Val gh ay t 


combination of the two sets of conditions, ~- =a hes 
2 1 2 


mh 
" 


3 
3 2 
leads to—Case 7 of the table—*! =” = (7) A 
vs Ys ly 

If, therefore, a fluid of, say, one sixty-fourth of the viscosity 
of water could be produced, the linear dimensions of the mode! 
would be fixed at one-sixteenth full size, and its — at one- 
quarter the speed of the ship. Its practical isadvantage 
would be that the investigation is limited to one experiment at 
one speed. As previously mentioned, such a fluid cannot be 
found. The liquid of lowest kinematical viscosity is, I believe, 
liquid CO,, which is one-twentieth that of water, and the next 
appears to be mercury, which is one-tenth, so there is not 
much hope of the experiment being made. 

It is, of course, the impossibility of predicting the total 
resistance of the ship from a single scale model test which 
necessitates the laborious and less accurate method of naval 
architects, which is in the first ope to determine the wave- 
making resistance of the model by subtracting from its total 
resistance a value for its surface friction and eddy-making 
resistance, which is calculated from experiments on thin plates 
towed in water. The value of wave- ing resistance of the 
ship is then calculated from the above reduction, and to this 
is added another value of the surface friction and eddy-making 
resistance of the ship, also calculated from plate experiments. 
Now, although the error in applying the results of plate exper!- 
ments to the case of a ship’s hull is certainly not a large one. 
there is no doubt that this determination of skin friction is not 
nearly so accurate as the determination of the wave-making 
resistance. The reason is that the motion of the water round 
the hull is not similar to that relative to a plank, as may be 
seen by examination of the stream lines by the colour method. 
In the case of ships with fine lines the breadth of the eddying 
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Geometrical 
similarity. 


Stracture under own weight... 

Structure under external load only 

Structure under own weight and external loads 
Impact stresses within the elastic limit 

Wave making ... 

Surface friction 

Total resistance of ship ... 

Thrust of propeller ... ee 
Resistance of projectile ... 


Heat transmission from hot surfaces to fluids 
flowing over them 
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¢ = linear dimension ; v = velocity ; p = density ; y = kinematical viscosity ; 
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k& = thermal conductivity ; ¢ = specific heat ; 


3 = temperature difference ; f = stress; R = resistance; W = concentrated load; V = velocity of sound; H = total heat 


trausmitted ; E = modulus of elasticity. 


resistance of a ship would be to discover, if possible, the law 
of comparison for surface friction and eddy-making, and make 
another scale model experiment for the determination of this 
second constituent of the resistance. It is a little remarkable 
that this law of comparison was discovered by Osborne Reynolds 
in Manchester at akous the same time as the Froude Law of 
Comparison was enunciated by Mr. Froude. That no mention 
appears to have been made of it at the time may be either 





made taper, as in modern biplanes for the sake of lightness, the 
calculation is somewhat tedious, and if facilities for making a 
scale model test exist, I think it is probable that by such a test 
@ more accurate prediction of the resistance of the full-sized 
strut would be made than by the use of the ordinary methods of 
calculation. In such tests it is, of course, of the utmost impor- 
tance that the end constraints should be practically zero, and 
considerable care was taken to ensure this condition. The 
results showed that in both sets the collapsing loads were almost 
exactly proportional to the squares of the linear dimensions. 
The actual values obtained were :— 


740 and 750 lb. 
172 and 196 Ib. 


For the half-size models, maximum loads 
For the quarter-size models 


Another illustration of the application of the principle of 
similitude to structures, which has been pointed out by Lord 
Rayleigh,‘ is the case of the impact of geometrically similar 
systems under the condition that the elastic limit of the material 
is nowhere exceeded. For greater generality we may take the 
case in which the densities of the systems are not the same. 
Assuming that the stress is dependent only on the linear dimen- 
sions, density, elasticity, and velocity of striking, the application 
of the principle shows—Case 4 of table—that the law of com- 


2 
parison is aan w= 2. where p, v, and E are the density, velocity 


2 Us 2 
of striking, and modulus of elasticity respeetively, and that 


under these conditions the ratio of the stresses is h A n. 

v2 
The interesting facts here brought out are that the seen aie 
is independent of the linear dimensions of the colliding bodies, 
and that for systems of the same material, equality of stress is 
determined entirely by equality of striking velocity. This was 
first pointed out by Osborne Reynolds in 1873, in a paper on 
the sand blast,5 in which he showed that the stress produced 
on the surface of glass subject to a sand blast was independent 
of the size of the particles. A consequence of this law which 
may appeal more to the present audience is that the elastic 





1 British Association, Newcastle meeting, 1916. 

* Newton, “‘ Principia,” Book II., Proposition 32. Stokes, ‘“‘ Mathe- 
matical and Physical Papers,” Vol. III., page 17. Helmholtz, “ Wis- 
senschaftliche Abhandlungen,” Vol. I., page 158. Rayleigh, Phil. Mag., 
Vol. XL., page 321. “ Scientific Papers,” Vol. IV., page 415. 

* “ Transactions,”” Inst. Naval Architects, 1870, page 89. 

+ Phil. Mag., Vol. XLVI., page 337, 

5 Nature, April 23rd, 1914, 





I the discoverer was too much concerned about the 
philosophical aspect of his work or, more probably, because he 
realised that the practical application of his law was out of 
the question for the prediction of ship resistance. 

The full statement of this Law of Comparison—Case No. 6 of 


table—is that in all cases in which the forces on a body moving | 


in a fluid arise from the viscosity of the fluid, i.¢., the body is so 
completely submerged as not to set up surface waves; then, 


provided the condition "1 — "24 ig fulfilled, where 1, J, and y 


2 
are the velocity, linear dimensions, and kinematical viscosity 
of the fluid, the ratio of the resistances is given by 
By Ahk’ 
Ry Pa by? v,?° 


This is the basis of all predictions of the resistance of aircraft 


and submarines from experiments on scale models in air or 
water ch ls. As its practical value in solving engi- 
neering problems, it will be seen at once that the difficulties in 
its application are enormously ter than in the case of the 
Froude Law of Comparison. In the latter case the model 
Pg are considerably lower than the ship speeds, whereas in 
the former the s are so great that for small-scale model 
experiments in the same fluid as that in which the structure 
moves, the difficulties are i perable. Thus, if R and r are 

7272 
the total resistances of structure and model we have ® = : a ’ 
and since vl = VL, R =r. In the case of Mr. Froude’s model 
of the Greyhound this would mean, if the experiment were 
made in water, a model speed of 320ft. per second, and a pull 
on the dynamometer of 9000 Ib. It is, of course, not necessary 
that the two fluids should be the same, and if we could find a 
fluid whose v is very much less than that of sea water, the 
corresponding speed of the model would be proportionately 
less. Unfortunately, such a fluid has not been discovered, and 
there is not much hope that it will be. In the case of aircraft 
the difficulties are very appreciably reduced. Suppose, for 
example, that we are desi a dirigible balloon to move at 
20ft. per second, and wish to its resistance from a model 
of one-twentieth scale. In air the corresponding speed of the 
model would be 400ft. per second, and impossible to realise. 
If, however, we put the model in water, then, since water has 
only one-thirteenth of the kinematical viscosity of air, the 
speed would be 30ft. per second, and comes into the region of 
possibility. This is a very high speed for a water tank experi- 
ment, but if we were to heat the water to 80 deg. Cent. we could 








| region at the stern. If the extent o 


belt at the stern is a ra the lines become ey oo ae 
lines tend to break awa: leave a aye a y large 

% this region cco. ta | 
constant for a particular form of hull, a correction could be made 
for it, but it is known that it depends upon the speed, and 
therefore the surface exposed to skin friction is not the same for 
all speeds. It will be realised that the greatest possible care is 
required in making the calculations of skin friction with the 
existing methods. 


Turusts OF PROPELLERS. 


Another example which offers an illustration of the use of 
the principle is the prediction of the thrusts of propellers from * 
experiments of scale models of them. od 

oking first the case of water propellers, it may be necessary 
to consider the effect of size (1), revolutions (n), speed of advance 
(v), and the density (p), viscosity (v), and elasticity of the fluid, 





and also since the immersion is not rally so great as to 
prevent surface disturbances, the effect of gravity. Applying 


| the principle of similarity, it is found that the law of comparison 
| is a oo. one, and may involve four conditions—see 


| Case 8 of table :— 
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where V is the velocity of sound in the fluid ; and under these 
conditions 
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It is obvious at once tha if only one fluid is available the 
condition can only be fu’ if 1, = 1,, which ap to preclude 
any possibility of a small-scale model test. consideration, 
however, it will be seen that the conditions are not all essential 
in practice, and that some of them can be lected without 
risk of appreciable error. In the first place, the ratio of the 
speed of the blade tips to the velocity of sound in water is so 
small that no effect of elasticity of the water need be apprehended. 
Further, since the motion of the water round the blades is 
extremely turbulent, it is probable that the effect of the viscosity 
is negligible. The remaining two conditions can be satisfied 
in a small-scale model test, i.e., the slips can be made the same 
and the speeds regulated according to Froude’s Law of Com- 
parison. : 

For aerial propellers the velocity of the tips may amount to 
300ft. to 400ft. per second, so that its ratio to the velocity of 
sound in air becomes appreciable. Recent experiments, how- 
ever, appear to show that even at these s the effect can 
be neglected, and therefore, since there is no necessity for the 
observance for Froude’s law, the only condition for comparison, 
neglecting the viscosity effect as before, is constancy of slip. 


RESISTANCE OF PROJECTILES. 
In the case of projectiles, the elasticity of the air becomes the 








most important factor in the resistance, owing to the fact that 
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energy is being continually drained away in compression waves 
the back and front of the projectile. Assuming that the skin 
friction is the only other factor on the resistance, the law of 
Mh Maly "1 = "8 and the ratio of the 
" my V, Vs 
Ri _ a 4? 4,3 
Ky py l,? 
uid is available no scale model experiment is possible. 

Two courses appear to be open to us :—(1) To neglect the 
viscosity effect, in which case the only condition to be fulfilled 

that vy = UV», 4.¢., the-muzale velocities are the same. (2) As 
in the case of the dirigible balloon, we may attempt the small- 
cale model experiment in water. Here, since V for water is 
‘our times that for air, the speeds will be extremely high, say, 
000ft. per second, but the dimensions of the model will be 
yuite small. Thus, for a 13in, shell the diameter of the model 
would be } * yy x 13 = .25in. diameter. 


comparison will be :— 


resistances will be :— Here, again, if only one 


Heat TRANSMISSION. 


‘The last illustration is that of the application of the principle 
of similitude to problems in heat transmission from heated metal 
urfaces to fluids flowing over them. This is of special interest 
at the present time, since it bears on researches on the possibility 
of increasing the speed of aeroplanes by the use of air-cooling 
of petrol engine cylinders, instead of the ordinary method of 
water cooling. Now, as regards convection of heat, the theory 
was laid down by Osborne Reynolds that from the identity of the 
two molecular phenomena, by means of which convection of 
heat and convection of momentum or surface friction were 
carried on, their dependence on the conditions of motion of 
the fluid would be the same. From this it follows that in the 
case of a fluid at temperature t, flowing at a velocity v through 
a pipe whose surface is maintained at a temperature T,, the heat 
transmitted per unit area by convection will be :— 


R(T, — t)e 
. » 


where ¢ is the specific heat per unit mass at constant pressure; 
and R the skin friction per unit area. It was pointed out by 
Reynolds that this value would not be strictly correct, since 
ultimately the heat is transmitted from the metal to the fluid 
by pure conduction through a thin film at the walls, so that a 
factor depending on the conductivity would be needed. It is, 
of course, possible to investigate the form of this factor by 
making certain ——— as to the thickness of the surface 
film—which is certainly too thin to admit of direct measure- 
ment—but a hopeful method of attacking the problem would 
appear to be by scale model experiments, when once the law of 
similarity has nm obtained. To do this, assume that the heat 
tr ission H depends on the linear dimensions (1) and surface 
friction (R) of the pipe, and on the specific heat (o), density (p), 
thermal conductivity (k), and speed of the fluid (v), and on the 
range of temperature between metal and fluid (8). The applica- 
tion of the principles then gives for the Law of Comparison—— 
Case 10 of table :— 
R, == R, ky aa ky 
Pi &:* Pz U2" AY pi % tg Uz Pp Oy 
and under these conditions :— 
H ‘ann L* v, Pr 7% 8, 
fis 1? Uy py 28; 
It would seem, therefore, that in this case an investigation of 
the problem by model experiments might prove a very fruitful 
research. ; 

In conclusion, it is hoped that the foregoing brief sketch of 
the application of the principle of similitude to some of the 
problems of the engineer may tend to correct an impression 
which is still prevalent, that there is only one law of comparison 
for scale model tests, and, further, that it may afford some 
indication of the value of the method of determining when a scale 
model test is possible and the precise conditions under which 
it must be made if the results are to be reliable. 











PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tae Insrirurtion oF MeEcHANICAL ENGINEERS.—General 
meeting at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Paper, “‘ Trials on a Diesel Engine, 
and Application of Energy Diagram to Obtain Heat Balance,” 
by the late Lieut. Trevor Wilkins, to be presented by Professor 
Burstall, of Birmingham. At 6 p.m. 


TUESDAY, OCTOBER 24ru. 

THE InstiruTION or Crvit ENGINEERS.—Great George-street, 
Westminster, S.W. The twenty-fourth ‘“‘ James Forrest ” 
Lecture: “‘ The Development of Appliances for Handling Raw 
Materials and Merchandise at Ports and other Large Centres 
of Traffic,” will be delivered by Sir John Purser Griffith. At 
5.30 p.m, 


@ SATURDAY, OCTOBER 28 ru. 


Tue Institution or Locomotive ENGINEERS, LonpoNn.— 
Caxton Hall, Westminster. A paper will be read and discussed 
on “ The Design and Construction of Steel Railway Coaches,” 
by Mr. A. T. Houldcroft. At 2.30 p.m. 


THURSDAY, NOVEMBER 9ru. 

Tue InstiruTion or ExecrricaL ENGINEERS. — Victoria 
Embankment, W.C. The eighth Kelvin Lecture, ‘‘ Some 
Aspects of Lord Kelvin’s Life and Work,’’ will be delivered by 
Dr. Alexander Russell. At 8 p.m. 








TRADE OF INDIA WITHIN THE Emprre.—The Secretary of 
State for India has authorised the Indian Committee of the 
Imperial Institute to inquire into and report on the possibilities 
of further extending the industrial and commercial utilisation 
of Indian raw materials in this country and elsewhere in the 
Empire. The Committee has already commenced its work, 
and has appointed a number of sub-committees to deal with the 
more important groups of materials, to consider the results of 
investigations and inquiries already conducted by the Imperial 
Institute, and to obtain the views of leading merchants, manu- 
facturers, and other users of the raw products of India. One 
of the important aspects of the Committee’s work will be to 
suggest openings for the employment of those Indian materials 
which before the war went to enemy countries. The Indian 
Committee of the Imperial Institute includes Lord Islington 
(Under-Secretary of State for India); Sir Marshall Reid, 
Member of the India Council; Professor Wyndham Dunstan, 
Director of the Imperial Institute ; Mr. L. J. Kershaw, Secretary, 
Revenue and Statistical Department, India-otfice; Sir John 
Hewett, formerly Lieut.-Governor of the United Provinces ; 
Mr. ag B. Allen, of Messrs. Allen Bros. and Co., and Messrs. 
Cooper lien, Cawnpore; Mr. Yusuf Ali, late Indian Civil 
Service; Sir R. W. Carlyle, lately member of the Viceroy's 
Council ; and Sir J. DunlopSmith. Mr. C.C. McLeod, Chairman 
of the London Jute Association, is Chairman of the Committee, 
ae ; ben Secretary is Mr. A. J. Hedgeland, of the Imperial 

nstitute, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


After the Quarterly Meeting. 


Preruaps the most important result of last week’s 
quarterly meeting at Birmingham has been that the 
relapse in pig iron which I then spoke about has been 
emphasised and confirmed. The market is still without 
any information as to the probable attitude of the Ministry 
of Munitions respecting the expectation, which was at 
one time entertained, that the question of raw material 
price restrictions would be re-opened at the end of 
September or during the present month. Truth to tell, 
however, no very great concern is now manifested regardi 
the matter, the circumstance that the position of smelters 
has undergone a considerable change during the past 
few weeks in the matter of stocks at the furnaces having 
apparently removed any present probability of alteration. 
A weakness has developed in prices which there is no 
misunderstanding, and it is even said that’ some 
descriptions of Midland forge iron can now be bought 
at 5s. per ton under the Government maximum. Prac- 
tically all Midland brands of forge material are readily 
obtainable at 2s. 6d. per ton below the maximum. The 
“slump ’’ which has occurred is especially apparent in 
Northampton irons. Derbyshire and Staffordshire 
smelters will not yield to the same extent as Northampton- 
shire sellers, though even these are well below the maxima. 
In the present partial uncertainty regarding the intentions 
of the Ministry of Munitions, some sales are being made 
subject to the condition that any increase which may 
hereafter be authorised shall be charged on undelivered 
balances. But this practice is by no means general on 
the market this week, consumers as a rule making a strong 
protest against it. 


Pig Iron Prices. 


Experience varies with regard to foundry irons, 
which are maintaining more strength than forge material. 
Derbyshire and Staffordshire makers are fighting hard 
against any drop in foundry numbers, which are propor- 
tionately in much better demand than forge iron. They 
are not, however, successful in entirely bolstering the late 
situation, and concessions of 1s. to ls. 6d. per ton off the 
maximum are quite usual just now, even in respect of 
foundry pigs. More sales than are current could be 
effected in this class of iron if makers were less firm, 
High grade irons happily are being regularly taken up at 
the full rates, since in these numbers producers have no 
difficulty in obtaining their full demands. The Govern- 
ment schedule, I may remind my readers, stands at :— 
Northampton No. 4 forge, 87s. 6d.; Derbyshire ditto, 90s.; 
Staffordshire common forge, 90s.; and part-mine forge, 
95s. The schedule for foundry irons remains at :— 
Northampton, No. 1, 94s. ; No. 2, 92s.; No. 3,90s.; and 
No. 4 foundry, 89s.; Derbyshire, No. 1, 96s. 6d. ; No. 2, 
94s. 6d.; and No. 3, 92s. 6d.; while Staffordshire part- 
mine foundry is 97s. 6d.; all-mine forge iron, 115s. ; 
all-mine foundry, 120s. ; warm-air forge, 145s. ; and warm- 
air foundry, 155s. 


Manufactured Iron Position. 


Manufactured ironmasters have little need to 
seek for business, as inquiries are over-abundant, and 
many good offers of business have to be detected. In 
many cases the specifications have this week to be passed 
over by reason of ironmasters not being able to guarantee 
deliveries. Buyers, indeed, find it useless to seek them, 
and negotiations have to be abruptly terminated. In the 
ordinary course the pressure for supplies and the new 
business being offered would mean an upward movement 
in manufactured iron prices. The great bulk of the 
material which is being turned out, however, comes within 
the Government scheme of control. Fancy prices may 
be paid for the surplus which is open to outside competition, 
but the general stolidity of the market in respect of 
quotations is unaffected. The bar iron makers are this 
week offered contracts for next year. As a rule, however, 
they are not anxious to close with buyers. Nothing is to 
be had under the outside rates. Marked bars still keep 
at £15 10s. less 24 per cent., and standard unmarked bars, 
£13 15s. net at makers’ works. Nut and bolt iron fetches 
prices fully equal to the latter figure. Consumers are 
glad to close at these rates, as they have regular orders to 
fulfil. Some ironmasters who ordinarily supply puddled 
bars are now hardly prepared to entertain sales, preferring 
to use up all their own “make.” In any event, they 
would not consider a less price than £11 17s. 6d. to £12 
per ton for the material. Here and there old customers 
might secure supplies at £11 15s. No one will sell 
jin. manufactured bars—rounds—at less than £16 10s. 
delivered in the district. Gas tube strip makers have 
consolidated their price declaration of £15, and some 
orders have been placed at £15 5s. per ton. Hoops are 
£17 5s. to £17 10s. as a general quotation, and small 
sectional iron £16 to £18 per ton. Rather higher 
quotations prevail for black sheets since Quarter Day, and 
£19 is quoted for ‘‘ doubles.”” The sheet iron mills are 
being operated under great disadvantages, something like 
£14 10s. being now asked for steel billets and bars as the 
leading raw material in sheet manufacture. This price 
compares with £10 7s. 6d., the controlled Government 
price for raw steel bars. There is a brisk demand just 
now for ungalvanised corrugated sheets, and producers 
could do much more business than they are doing but for 
the curtailment of supplies of steel ‘ semis.’’ The selling 
price of galvanised sheets remains unaltered at £28 10s. 
to £29 for 24 W.G. sheets packed in bundles delivered 
Liverpool for export, as against £27, which was the 
quotation just three months since. 


Steel Prices and the Government. 


The chief item in the steel trade this week is 
that representations have been made by the steelmasters 
to the Ministry of Munitions that the price limits at present 

igned to semi-finished and finished steel should be 
immediately revised in the interests of. rollers. No 





advance, it will be remembered, has been made in the 
Government, steel prices maximum schedule since early 
in the present year. Makers now argue, and undoubtedly 
they have right on their side, that these prices are in no 
sense fairly applicable in present altered market circum- 
stances, and that a definite advance on all descriptions 
has now become an absolute necessity. The current 
maxima is :—Joists and angles, £11 2s. 6d.; tank plates, 
£11 10s.; boiler plates, £12 10s.; blooms, bars, and 
billets—mild steel—£10 7s. 6d.; and blooms and billets 
of special quality, £11 per ton. The tone of the general 
steel market is ex ingly firm. No deliveries can be 
made on new orders until the end of this year or early 
1917. Export merchants shipping steel requirements 
report that matters are very bewildering, owing to the 
difficulty of obtaining “‘ permits.” 


Machine Moulding in the Brass Trade. 


An interesting point affecting machine practice 
is being raised in the local brass trade. Hitherto nearly 
all the moulding has been done by hand; the application 
of machinery to the operation has not been ised, 
though it was not entirely unknown. With the tremendous 
output of brass parts for shells and other munitions, 
the question has arisen whether machine moulding would 
not materially accelerate the work, and effect a great 
economy. It is only, however, it should be premised, 
where very large quantities of manufactures of a particular 
pattern are required, such as parts of fuses, &c., that 
machine moulding in the brass industry can be advan- 
tageously adopted. The Birmingham makers state that 
in the ordinary way it would not be worth while, and 
further, that under any and all circumstances, the largest 
proportion of the moulding at any works must be done by 
hand. Whatever its advantages, machine moulding is 
not at present being applied to brass munitions to any 
appreciable extent. The workmen are understood to 
look upon the introduction of machinery with jealous 
eyes. Nevertheless, the change seems likely to be pressed 
forward by certain of the manufacturers, who have now 
applied to the Board of Trade for an arbitration upon 
this new and important proposition. 








LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets are quivt and fairly steady this 
week with no sign of any immediate change. The main 
thing to be noticed is the slow diminution of private trade, 
which is inevitable in the circumstances, but gives cause 
to some anxiety as to the magnitude of the change which 
must come when the pressure for war material relaxes. 
There seems no probability of this change coming soon, 
but merchants do well to be prepared for it. Some 
measure of success has attended the efforts to increase the 
production of steel-making material, both hematite and 
basic pig iron, and a growth in the output of billets is 
noticeable in some districts. The consumer of common 
iron is interested in this movement, only in so far as it may 
lead to a further decrease in the output of his particular 
class of material, and up to the present there are no signs 
of scarcity in this direction. Supplies of finished iron and 
steel for private use are smaller, and it is now very difficult 
to obtain them for any ordinary work. The building 
trade, which in normal time consumes a large quantity, 
is now under severe restriction, and this lessens to a large 
extent the inconvenience of the position. That there 
must come a boom in building after the war is the opinion 
of a good many persons, but this might be checked by 
financial considerations ; and if not, its effect upon prices 
may be modified by the supply of structural steel from 
America. The output of this class of steel in the United 
States had increased very largely up to the outbreak of 
the war. 


Foundry Iron, 


The demand for foundry iron seems rather slow, 
although sellers still say that they can dispose of all that 
they are allowed to offer. From various reports as to the 
state of the foundry trade, one gathers that there is not 
too much activity in this branch. It is, of course, the 
heavy foundry work which is usually going on in connection 
with the production of textile machinery which fails. 
The making of bombs provides some light work, but one 
has to cast a great many of these in order to get through 
500 tons of pig iron. Derbyshire and Staffordshire No. 3 
pig is still quoted at 97s. 6d. delivered, and Lincolnshire 
at 98s. 3d. to 99s., and so far dce can see no indication 
of any change in prices, at any rate for a time. Even if 
the output of ioundry iron s.aould be turta r reduced, 
there should be plenty for the needs of this district until 
the textile engineering trade revives. The business in 
Scotch foundry iron seems to get less. Any lots that 
are sold are priced at the full maximum, equal to 126s. 6d. 
delivered here for Monkland, and 128s. for Summerlee 
and Glengarnock. Sometimes the buyer has to pay 
rather more for merchants’ terms. 


Forge Pig Iron. 


According to recent reports, there has been 
rather more iron of forge quality coming from the furnaces. 
The consequence has been a slight weakening in the price, 
small concessions having been granted to get the iron sold 
promptly. There is, of course, no reason other than this 
for reducing the price of forge pig, which is a cheap enough 
material for the iron manufacturer at 96s. delivered. 


Semi-steel. 


There is very little news in the section of the 
market concerned with semi-steel. The importers seem 
now to be standing aside, afraid to deal at the present 
prices demanded from America. A glance at the steel 
imports for 1916, as compared with those for the previous 
year, is sufficient to show how much the rise in American 
prices has checked this trade. There were no prices 
quoted on the Manchester Exchange for foreign billets, 
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Serap. 


The position as regards the market for scrap is 
entirely unchanged. In both heavy wrought and ordinary 
steel scrap the great difference between the ideas cf 
buyers and sellers remains, and very little actual business 
ean be done or expected until the two sides come closer 
together. Heavy wrought scrap is quoted at £6 to £6 10s. 
delivered, and probably ordinary steel scrap could be 
bought at £5 on trucks here, but nothing more than 95s. 
can be obtained for it. It is rather cur-ous to see this 
material valued at 95s. while steel prices are where they 
are. The trade in cast scrap is small, and it is a little 
difficult to get at the real value. Holders who are not 
anxious to sell quote 100s. for best qualities of textile, 
but it would scarcely do to assume that this is the real 
value even of the highest qualities of textile scrap ; 
because when a dealer has to make a sale he will sometimes 
accept anything down to 96s., or even 95s. at a pinch. 
Common clean cast scrap of ordinary pig iron quality, 
such as broken pipes, has been offered below 90s., and very 
good machinery: metal can be had at about 94s., if the 
reperts of buyers are to be accepted. The difference 
between common scrap and common pig iron, say 7s. 6d. 
per ton, should lead to a larger proportion of scrap being 
used in all foundry work where the quality of the casting 
is not a matter of great moment. 


Metals. 


The copper market has been steadier of late, and 
the sharp upward movement seems to have come to an 
end for the present. Strong sheet copper has been 
advanced £2 to £168, but other classes of refined copper 
are about as they were. Merchants here quote £148 per 
ton for best select ingot copper, and £143 for tough, the 
great difference between these two qualities remaining. 
English soft pig lead is quoted here at £33 15s. ; English 
tin at £181, and small lots of prompt spelter at £63. 


The Education of Engineers. 


In March, 1914, Principal Garnett, of the Muni- 
cipal School of Technology, read a paper before the 
Manchester Association of Engineers on ‘* The Education 
of Engineers,’ which contained suggestions and informa- 
tion of such an important character as to necessitate a 
special meeting for discussion of the matter. At the 
adjourned meeting, which took place in November, 1914, 
Principal Garnett, in replying to the discussion, suggested 
that in view of the varied arrangements that were now 
made the Council of the Association might see its way to 
issue a pamphlet setting forth shortly the existing means 
of training engineers in the Manchester district, and the 
facilities afforded by engineering firms to their apprentices. 
Subsequently the Council appointed a small committee to 
consider the subject in the light of the information arising 
from the paper and discussion, and to report the result of 
their deliberations to the Council. The report of the 
committee has been presented to and approved by’ the 
Council, and copies have been sent to the members. 


Barrow-iIn-FurnEss, Thursday. 
Hematites. 


There is very marked activity to report in the 
hematite pig iron trade of this district. In all there are 
thirty furnaces in blast, and the whole of the output is 
snapped up straight away and put into immediate use. 
Most of the make of the six furnaces in operation at Barrow, 
and the big bulk of the output of the Workington Com- 
bination’s furnaces, find a ready use in the adjoining steel 
mills. Outside deliveries are heavy, and will continue to 
be. Shipments, however, are quiet all round. Very 
little iron is being sent away from Barrow. Prices rule 
at the maximum rates, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d., and special brands are at 140s. 

ton. Warrant iron is quoted at 115s. per ton n-t 
eash, but there is no business being done. 


Iron Ore. 


The iron ore trade is busily employed all through 
the district, and a heavy output is being maintained. The 
demand on local account is sufficient to deal with the 
whole tonnage, but in addition there is a considerable 
demand on outside account. Foreign ores are largely 
used in mixing, and supplies are regularly drawn from 
Spain and Algerian mines for local use. 


Steel. 


The steel trade presents no features. At Barrow 
and at Workington, the mills are well employed and keep 
up @ good output, mcstly of semi-manufactured steel for 
munitions of war. For commercial sorts of steel nc 
encouragement is being given to buyers, and the trade, at 
any rate for the time being, is going elsewhere. Billets 
for shell making, &c., are at £12 per ton. The quotations 
for ordinary steel sorts are, heavy rails, £10 17s. 6d. to 
£11 10s.; light reils, £12 to £12 5s.; heavy tram rails, 
£12 5s. ; ship plates, £11 10s. ; and boiler plates, £12 10s. 
per ton. 


Shipbuilding and Engineering. 


These trades are fully employed, and an effort is 
now being made further to increase the output of ships. 


Fuel. 

For ccal the demand is brisk at 25s. to 27s. per 
ton for good steam sorts. East Coast coke is in full demand 
at 33s. to 35s. 6d., and Lancashire cokes are at 31s. per 
ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Teade Conditions. 


A CONSTANT increase of pressure upon every 
branch of industry is being experienced in the North of 
England. The Government departments are daily tighten- 
ing their grip on the controlled establishments in order 





that the fullest possible production may be ensured for 
war purposes. So complete is the control of the iron 
and steel trades that every transaction comes under 
official scrutiny, and whilst the effect has undoubtedly 
been to ensure that legitimate home requirements are 
adequately met, leaving also a surplus for Allied countries, 
traders not unnaturally find their fetters irksome. Sunday 
labour at the works in this district was discontinued as 
far as possible this week-end. There have been indica- 
tions for some time that the change was coming. It is 
realised that too much overtime is not good for either 
male or female workers, and that one day’s rest in seven 
is imperative. Sunday work is paid for at double rates, 
and, therefore, if a day off was required by the worker 
he would not be likely to select Sunday. ‘There is a 
feeling that production will not suffer under the new 
arrangement, and that considerable economy in labour 
costs will be effected. It will, of course, mean lessened 
earnings for some thousands of workers, but for the 
ordinary week’s output they are already making unusually 
high wages, and probably they would rather have the 
rest than the money at the week-end. Scarcely a week 
goes past without a demand for an increase in wages 
from some department of industry. The latest deals 
with women workers engaged in the engineering and 
shipbuilding industries. An application has been made 
to a special tribunal set up to deal with the variation of 
the order that limits the earning power of women engaged 
on time work to £1 per week, for an advance of 5s. per 
week for all women engaged on time or piece work. It 
is contended that in the great majority of cases women 
working on time work are giving equal service for £1 per 
week, when the wage of men doing similar work is any- 
thing from 30s. to 38s. per week. 


Cleveland Iron Trade. 


The Control Committee continues to allocate 
supplies of pig iron in a manner which, under the con- 
ditions prevailing, must be considered satisfactory. At 
the moment the market is quiet, pending the release of 
business with Scotland for November delivery. It had 
been expected that the prohibition would have been raised 
before this date, but so far no intimation has yet been 
received. Meanwhile a moderate business is being done 
with the home foundries, this being regulated according 
to needs by the Control Committee. The home maximum 
price stands at 87s. 6d. for No. 3, No. 4 foundry, and No. 4 
forge, with a premium of 4s. for No. 1. There is a heavy 
Allied demand for iron, and fair deliveries are being got 
away, as circumstances and the tonnage position will 
permit. The nominal quotation for No. 3 for shipment 
remains at 97s. 6d., but any prompt iron coming to 
hand is eagerly bought up, and realises fully 100s. Warrant 
iron is being steadily withdrawn from the public store 
to meet export commitments. The stock has now fallen 
to 7014 tons, the lowest total on record. 


Hematite Pig Iron. 


77*" There is no sign of any slackening in the demand 
for hematite pig iron, and the works continue to be 
employed at their full capacity. Makers are experiencing 
an extraordinary demand for their iron on local as well as 
general home account, and after meeting their current 
contracts they have no surplus left. Indeed, many firms, 
although producing iron at their greatest capacity, are 
in arrears with deliveries. An additional furnace has 
been put into blast at the Warrenby Works, and this will 
doubtless ease the position. The home maximum price 
is unchanged at 122s. 6d., with 140s. as the general quota- 
tion for f.o.b. shipment. 


Iron-making Materials. 


In the foreign ore trade, while some consumers 
are on the short side, deliveries are coming forward well, 
and heavy fixtures for steamer tonnage have recently 
been made. A steady hand-to-mouth business is passing. 
Coke prices are upheld, though supply is plentiful. Local 
demand is very heavy. Good medium furnace kinds 
realise about 30s. 6d., delivered at the works. 


Manufactured Iron and Steel. 


There is no cessation of activity in the manu- 
factured iron and steel trades. Notwithstanding the 
fact that every rolling mill is running to an extent never 
attempted hitherto, it seems scarcely possible for steel 
makers to overtake the demands made upon their plant. 
The requirements of the Ministry of Munitions and the 
Admiralty must be met, and at the same time Allied 
Governments, particularly those of France and Italy, 
are clamantly asserting their necessities. So far nothing 
official has been hear. regarding a revision of the maximum 
prices. There appear to be negotiations of some kind 
pending, but how these are likely to result it is impossible 
to say. It is reported that some manufacturers are only 
entering into new commitments providing that the 
undelivered portions should be subject to any official 
price alterations. Finished iron makers are extremely 
busy, and have more orders on hand than they can con- 
veniently tackle, and deliveries are falling behind. The 
following are home maximum prices :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. Export quotations 
are as follows :—Common iron bars, £14 17s. 6d.; best 
bars, £15 7s. 6d.; double best bars, £15 15s.; treble best 
bars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
hoops, £16; steel joists, £11 2s. 6d.; steel strip, £17; 
heavy sections of steel rails, £12-—all less 24 per cent., 
except ship plates, angles, and joists, packing iron, and 
iron bars. : 


The Coal Trade. 


The position of the coal market continues very 
dull and uninteresting. Spot business of any magnitude 
is difficult, if not impossible, owing to the shortage of 
available tonnage. The supplies of coal therefore 





accumulate, to the consequent weakening of the market, 
A feature of the situation is the continued delay at the 
French ports. Many of the vessels in that trade are 10 
able to make more than one round voyage per month, 
which is considerably less than half the number of voyages 
the steamers to the Channel could make under normal 
conditions. While the spot position is weak, the under- 
tone of the market is distinctly good. The inquiries are 
fairly extensive over the rest of this year and well into 
next. The second-hand holders, however, are disposed, 
and frequently do, discount prices very heavily for prompt 
loading. Considerable delay is being experienced in 
bringing the Italian limitation scheme to maturity. Tho 
date of its application is not yet known, but it may he 
said definitely that all details have now bee. arranged 
after many conferences, and have been finally approved 
and submitted to the Italian Government. Coal exporters 
and shipowners who have been consulted through the 
special committees are, indeed, simply waiting for the 
official announcement. The scheme, of course, limits 
the price of coal and the rates of freight for the Italia: 
and Mediterranean market, the coal prices being the same 
as those fixed for France, and the freights arranged on 
the basis of 72s. 6d. As soon as the official announcemeit 
is made one may expect to see a large trade done with 
Italy and certain other Mediterranean ports on limitation 
lines. More coal will have to be found for this business, 
and less will be available for shipment to neutral countries 
at open market prices. In the Northumberland section 
best steams have been done this week at 35s., andeven « 
shade less has been reported. It is all, of course, a ques 
tion of loading facilities. A ready steamer and a licenc 
enables a merchant to obtain material concessions at 
times. Secondary classes also are influenced in « 
downward direction. Small steams are very plentiful, 
and lower prices are at present ruling. Unscreened steams 
are in short demand, and are quoted a little lower. The 
Durham market is also quiet for prompts, though the 
prices are not very materially altered. The forwari| 
outlook is very favourable. Best steams are quiet, and 
a little lower. Gas coals are fairly steady, though con 
cessions can be secured here and there for a spot transac 
tion. Coking fuels are not very heavy in demand, anil 
are weaker, while the bunker position is also easier. 
Ordinaries are purchasable ls. below recent prices ; the 
superior classes are steady. The coke market maintains 
its strength with a fair demand. Quotations are as 
follows :—Northumberlands: Best Blyth steams, 35s. 
to 37s. 6d.; second Blyth steams, 30s.; unscreened, 25s. 
to 27s. 6d.; best smalls, 22s. 6d.; bLunkers, 22s. 6d. to 
25s.; Tyne prime steams, 35s. to 37s. 6d.; Tyne second 
steams, 30s. to 32s. 6d.; special Tyne smalls, 25s.; ordinary 
smalls, 20s. Durhams: Best gas coal, 32s. 6d. to 35s.; 
second gas, 27s. 6d.; special Wear gas, 34s. to 35s.; 
smithy, 25s.; coking unscreened, 24s. to 25s.; coking 
smalls, 21s. to 23s.; ordinary unscreened bunkers, 24s. 
to 25s.; best bunkers, 26s. to 27s.; foundry coke, 38s. to 
45s.; furnace coke, 36s. to 40s.; gas coke, 33s. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Women as Shell Makers. 


Dvurtnc the past few days I have been privileged to 
pay a special visit to several of the big munition works 
in this district, and whilst, of course, little of what I saw 
must be recorded, this may be said: There need be no 
anxiety about the rate at which shells of all sizes are being 
made. If no general movement is made toward the 
reinstatement of one day’s rest in seven, it will not be 
because the production of war material is behind. Nothing 
of that kind is lagging. The various shell ‘ shops ’’- 
factories they are—seem to have got into their stride ; 
and it is a stride! Simply to pass through the works is 
a revelation. The armament works are charged by some 
people with losing time at the beginning of the war. They 
are losing none now. Not that I, for one, ever believed 
they were guilty of doing so. They could not run before 
the Government, and in the very early days of the war 
the Government appeared to be of the number who failed 
fully to apprehend that we were entering a long period 
of hostilities, for which we were by no means adequately 
prepared. The great armament firms simply waited for 
the signal from the Government to launch out upon a 
policy of works expansion in the interests of war output, 
and if that signal had been given sooner the task in which 
every munition works is now deeply involved would have 
been begun earlier. However, the actual part played 
by the armament firms will be better understood when 
the smoke of war has cleared, and the country is able to 
review the whole circumstances in an atmosphere of 
calm philosophy. Then these firms will have nothing to 
reproach themselves with. But what struck me most 
during my visit to the works was the increasing part 
which is being taken by women and girls in the duty of 
making shells. At one place an official assured me, with 
an air that seemed reminiscent of the old prejudice against 
female labour in such places, that there were only about 
half a dozen women workers on the premises. But then 
it happened to be a place where the output is, generally 
speaking, far too heavy in character for women to handle, 
and quite exceptional. 


What they Can Do. 


On the other hand, I saw some shops half filled 
with women and others with only a very small percentage 
of men. In the latter I noticed a curious thing—the 
women wore distinguishing caps, khaki, blue and red. 
In that fact there is more than just meets the eye, and a 
little explanation would not, perhaps, involve the revealing 
of any secrets. The women wearing khaki caps are plain 
shell turners. So long as their lathes are in order and 
everything works smoothly they are quite competent to 
go on adding to the production of ammunition for the 
men at the front. Those in blue caps are broadly called 
bench hands, as being much more skilled in the handlin 
of the tools, whilst the red-capped women have Row | 
a kind of examination in taking down and setting up the 
machines. This examination is, I believe, quite a seveie 
test for them. Every piece of the lathe has to be laid 
on the ground and then picked out as it is required for 
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setting up, and in order to ascertain whether or not the 
candidate for a red cap has the requisite intelligent know- 
ledge of what is required of her, pieces from other machines 
are sometimes introduced amongst the actual pieces, 
and unless she detects these she fails to pass the inspection, 
and has to try again later on. The examinations, I hear, 
are working out very favourably for the women, who in 
some cases have entirely outshone men who have under- 
yone @ similar training. The management of one par- 
ticular place was very loud in its praises of the work 
women are thus doing, declaring that they took a real 
intelligent interest in their work, with the result that, if 
anything went wrong with a lathe, they could tell at once 
where the trouble was and. could remedy it. I had a 
curious little experience, however. Wondering what the 
attitude of the ordinary skilled fitter—the mere man— 
was towards the red-caps, I questioned one. ‘‘ Oh,” he 
replied, ‘‘ all they do is like parrot work. They’ll do just 
what they see you do, but why they have to do it, and what 
is really the matter, they don’t know. They do all right 
with someone to supervise them, but they’re not like us 
chaps, a8 knows what’s what as soon as we look at it.” 
All of which sentiments may possibly arise from a little 
professional jealousy. But whatever view the ordinary 
fitter may take, he works well and loyally with the women 
just now in the interests of the great national need‘ 
leaving the question of delicate readjustments of industrial 
conditions to look after itself for the time being. There 
will, of course, be many difficulties beside that one to face 
after the war, but it is needless to worry about them at 
present. 


Their Canteens, 


One director mentioned to me, with a shrug of 
the shoulders, that although his firm had not yet had 
recourse to the Tribunal, so far as the women workers are 
concerned, they had just seriously warned some of them 
that that step would be taken if they did not improve 
their time-keeping. ‘‘ Are they learning the tricks of 
some of the men ?’’ I asked, meaning the slackers. ‘‘ Yes,” 
he replied, *‘ they are learning the tricks of some of the 
men and adding to them all- the tricks they seemed to 
know previously. When they get into the habit of bad 
time-keeping they are worse than the men. However, 
| think after the warning [ have given them some 
improvement may be looked for. Personally, I am just 
passing into the third stage of my experience. At first 
| was enthusiastic about the employment of women as 
shell turners, then I became desporident about being ever 
able to make them really useful in that direction; now I 
am gradually returning to the condition of enthusiasm, 
and am in hopes that this time there will be permanent 
justification for it.” One thing I should like to mention 
hefore passing from the subject, and that is the very 
admirable arrangements made on all hands for the comfort 
and accommodation of these women workers. Everywhere 
one sees splendidly equipped canteens coming into exist- 
ence, and the old temporary arrangements done away 
with. Recently I was invited to inspect one of these 
canteens—of which, I believe, Vickers were the pioneers 

-at Cammell Lairds’, The kitchen arrangements were 
perfect, the accommodation generally was most complete, 
the place was well lighted, warmed, and ventilated, and 
there were seats and tables for 400 at one sitting. This 
building, which was fitted with electric light, was only one 
of the firm’s provisions for the welfare of the female 
employees. At some places the canteens will accommodate 
even larger numbers, and one which I have inspected 
just recently will seat no fewer than 2000 at once. The 
necessity for these innovations will, I fancy, revolutionise 
the whole idea of working conditions after the war, and the 
sort of thing that is now being done for women will be 
extended to much greater lengths than before for men 
and lads. 4 will probably prove to be one of the many 
lessons derived from the war conditions, and may help 
very materially to improve, where it is required, the 
relations between capital and labour, and by viewing 
matters from each other's point of vantage, assist in a 
clearer recognition of mutual interests. There are some 
difficult problems ahead for the two sides to face, and any- 
thing that will assist in smoothing the way for their 
amicable and permanent settlement should not be 
neglected. 


What Employers Think. 


That, obviously, is a big subject, and one that 
cannot be lost sight of, though some are inclined to shelve 
it. The Master Cutler (Mr. W. H. Ellis, managing director 
of John Brown and Co.) says that in Sheffield employers 
and workmen feel as strongly as anywhere what their 
rights are, and are prepared to urge them with all the 
arguments they possibly can, but that they never embark 
on strife without exhausting every argument that can 
be used. That, he says, has been their policy in the last 
few years, and they are determined that it shall continue, 
because it has given Sheffield a good and creditable name 
in the country and has established a feeling that if any 
work is placed in the city there is not likely to be any 
serious upheaval as between employers and employed. 
Mr. Ellis adds the hope that in ten years from the termina- 
tion of the war he will be able to repeat those words. 
Everyone will endorse the hope, and everyone knows that, 
if only common sense prevails, it will be realised. 


Round the Works. 


The movement in favour of electric steel melting 
furnaces continues to grow, and I hear of several new 
furnaces either being installed or just coming into 
operation. How the output of high-speed steel will be 
assisted by some of these furnaces is a matter which is 
being watched with very close interest. The managing 
director of the Sheffield Gas Company makes the note- 
worthy statement that, so far as his undertaking is con- 
cerned, the ‘‘ daylight saving ’’ plan of the past six months 
resulted in a reduction in the consumption of coal by 5000 
tons. An advance, affecting about 25,000 Sheffield 


lubourers in foundry, engineering, and similar work, has 
just been awarded by the Committee on Production, 
after the failure of negotiations between the parties, 
bringing the men’s war bonus up to 7s. per week, the 
ininimum wage for time workers to be 30s. 6d. per week. 
The Committee on Production has also awarded another 





3s. per week advance to the members of the National 
Amalgamated Union of Enginemen, Mechanics, Motormen, 
and Electrical Worke-» Makers of light iron castings, 
who have been suffering a great deal through the stoppage 
of building operations, are now benefiting from the 
increased demand for gas heating and cooking stoves. 
Many complaints are being made of the shortage of 
steel for ordinary commercial purposes, but that does not 
seem to prevent the booking of new oversea orders, which 
are still flowing in. The latest include sheep shears for 
Sydney and Rio; tools for Toronto, Darjeeling, Santos, 
Buenos Aires, Valencia, and Seville; steel for Boston, 
Calcutta, Desterro, Melbourne, and Adelaide; drills for 
Rangoon ; plane irons for Calcutta; files for Valencia, 
Buenos Aires, and Seville ; electro-plate for Sydney ; and 
cutlery for Santos, Kingston, Pernambuco, St. John, 
Buenos Aires, and Winnipeg. 


Iron, Steel, and Coal, 


As regards iron, it is not expected that, even 
when the new hematite furnaces are lighted, as has been 
promised almost immediately, the pressure for supplies 
will experience any great relief, because almost daily 
requirements of this material are increasing. There is, 
of course, no possibility of any reserve stocks, every ton 
made, both on the West and East Coasts, and whether 
special qualities or mixed numbers, going at once into 
consumption. Hematite makers and producers of common 
irons are well booked forward over the year, and what 
open market business passes is just of a hand-to-mouth 
kind for small lots. Values are firm on the maxima, and 
from all appearances will remain so. There is no change 
in the position of steel billets, which keep under an ex- 
tremely strong demand. The steam coal market, com- 
pared with a week ago, shows little alteration. Require- 
ments of local works are steadily growing, but at present 
consumers can obtain practically all they ask for, though 
nuts have become a trifle scarce. Shortage of boats is 
still the main restrictive influence militating against 
shipments to neutrals, but values in the export section of 
the market are strongly held. For inland sales there are 
no price movements. Best South Yorkshire hards quote 
17s. 6d. to 18s., best Derbyshire 16s. 9d. to 17s. 3d., 
seconds 16s. 6d. to 16s. 9d., steam cobbles 16s. 6d. to 
17s., and nuts 16s. to 17s. per ton at pit. Best grades of 
small fuel are in particularly good request, colliery order 
books being well filled, and with values steady seconds 
are going out of hand fairly freely. Blast-furnace coke 
is firm under a good request. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE conditions governing the coal trade have 
veered round completely compared with a week or a 
fortnight ago, but are none the less difficult and most 
disconcerting. A little while ago coals were as scarce as 
possibly could be the case and tonnage was being offered 
freely, but now there is a complete change. The amount 
of tonnage available is comparatively meagre and coals 
are plentiful, even the best steam coals being available 
at prices which a month or two ago would have been 
regarded as cheap. There is scarcely any inquiry, and those 
who are disposed to operate cannot find the steamers. 
The position has been made worse owing to tonnage having 
been delayed by the bad weather, the consequence being 
that owing to the non-arrival of vessels at the expected 
time, colliery owners’ arrangements have been upset, and 
many collieries are on the verge of being compelled to stop 
work owing to the lack of empty wagons. The hope that 
some official announcement would be. made concerning 
the extension of the limitation scheme to Italy and other 
Mediterranean destinations has not materialised, and is 
no doubt responsible for a certain amount of business 
being held up. The chief reason for the delay in the 
introduction of the scheme so far as Italy is concerned 
is the attitude adopted by the Italian authorities, who 
have stipulated conditions which those concerned in the 
negotiations on this side are strongly opposed to, as these 
conditions mean practically the elimination of the coal 
exporter and the establishment of a scheme differing from 
that now in operation as regards France. 


Foreign Coal Shipments. 


There was a fairly substantial falling off in 
foreign coal exports from this district last week. The 
total of over 340,000 tons was not far short of 
190,000 tons less than the quantity for the previous week, 
and compared with the corresponding period of 1915 was 
down nearly 20,000 tons. Yet, despite the facts that the 
exports were on the whole not so good, the quantity 
dispatched to neutral destinations was rather higher than 
for a considerable time past. The only port out of the 
four leading ports to mark an increase in its shipments 
was Newport, which cleared 79,090 tons, this being 
45,816 tons more than in the corresponding period of last 
year. Cardiff sent away 185,935 tons, which was a 
reduction of over 51,000 tons, while Swansea with 
49,852 tons marked a decrease of over 12,000 tons, and 
Port Talbot on a total of 28,941 tons was down by 2220 
tons. The bulk of the shipments went to the Allies, 
France alone receiving over 220,000 tons and Italy more 
than 56,000 tons. 


Wage Question. 


At a meeting of the Conciliation Board for the 
coal trade of this district held this week, a new demand 
was put forward by the workmen, who applied for a joint 
audit of the coalowners’ books, for the purpose of 
ascertaining the cost of production. Three successive 
independent chairmen have refused the men’s applications 
for a variation in the wage rate of the coalfield. The 
reply of the coalowners’ representatives to the demand 
for a joint audit to ascertain working costs was that they 
could not agree, as the members of the Coalowner’s 
Association would object to having their books audited 
by an accountant appointed by the workmen’s representa- 
tives. Further, it would not be possible to agree to any 





joint audit at the present time, as the same collieries and 
the same items must be taken into account on each 
occasion for the purpose of comparison. It was added 
by Mr. F. L. Davis, on behalf of the owners, that they had 
offered on two occasions that the independent chairman 
should be allowed to appoint a chartered accountant to 
check the figures supplied by the owners’ auditor, but the 
chairman had not so far availed himself of this proposal. 


Current Business. 


The market this week has about touched the 
minimum of activity, the inquiry on all hands being meagre 
in the extreme. On the other hand, coals have been freely 
offered, and the fact that the Admiralty authorities were 
releasing supplies for the reason that they were not in a 
position to ship, as their tonnage like that of the ordinary 
trader has been delayed, has depressed values all round. 
Colliery salesmen have hardly had any inquiry, and coals 
have come on the market that for months have been 
totally unobtainable. Very few sellers have been in a 
position to name a price which they could afford to hold 
to rather than let an order go by them, and all practically 
have been prepared to make substantial concessions even 
on the nominal prices quoted provided a buyer in a 
suitable position was able to load. Under the varying 
circumstances of the different collieries, values have been 
extremely erratic. Ordinary second Admiralties have 
been quoted at 37s. to 39s., but sellers have been ready 
to discount these figures by Is. or:2s. for. immediate 


shipment. Dry coals have fared very:badly #o far as the 
demand goes. Best drys have been more or less out of the 
market, but ordinary descriptions, while tentatively 


quoted at 35s. to 37s., have not been worth within 2s. of 
those prices when it has come to real business. Monmouth- 
shires have also been irregular, but as licences have come 
through rather more freely for these coals, they have 
proved to be about as steady as anything in the market 
at 36s. to 37s. for best Easterns and about 35s. to 36s. for 
ordinary qualities, some of the very inferior descriptions 
ruling down to very near limitation figures. There has 
been a very slow inquiry for bituminous coals, No. 3 
Rhondda large being barely maintained at 37s. to 39s. 
Small coals shared in the depression, best bunkers being 
worth about 26s. to 27s., with seconds 25s. to 26s., and 
cargo sorts from 20s. to 23s. for the best. Patent fuel is 
unchanged, but quiet, but as regards coke there is likely 
to be rather more activity. The District Committee for 
the supply of coal and coke has intimated that home 
requirements have now been well provided for, so that 
licences for exportation will be more easily obtainable. 
Pitwood has been a slack market. Supplies have been 
fairly good, but the scarcity of wagons and the fact that 
collieries are well stocked make prices easy at 44s. to 45s. 


LATER. 


The coal market continues to show a sagging tendency, 
due to the scarcity of ready tonnage and also the dearth 
of orders for prompt shipment. Very inactive conditions 
prevail and prices show unusual elasticity. It is doubtful 
indeed whether in the case of colliery salesmen being 
forced to clear stocks in order to secure empty wagons 
and so enable work to continue, if anything above 30s. can 
be obtained even for good quality coals, while some 
inferiors can scarcely get limitation prices. There is next 
to no business for prompt loading, and very little for 
shipment ahead. Salesmen decline to accept the very 
low prices now ruling for any business ahead, although at 
the same time they feel none too sanguine about prospects 
for even a fortnight ahead. In the case of best bunker 
smalls these can be obtained at about 25s. 6d. to 26s., 
while the majority of cargo smalls are round about the 
limitation figure of 20s. Pitwood is easy owing to the 
shortage of wagons, and values are about 43s. to 44s. 


Colliery Developments. 


Lord Rhondda, the head of the Cambrian 
Combintion, with others who were interested with him in 
acquiring the property of D. Davis and Sons, Limited, 
and Norths Navigation Collieries, Limited, has again 
extended his operations, and has secured the property of 
the Gwaun-cae-Gurwen Colliery Company. Lord Rhondda 
is thus going outside the steam coal area and taking an 
interest in anthracite coal. The output of the Gwaun- 
cae-Gurwen Colliery Company’s property situated in the 
Amman Valley, not far from Swansea, is about 300,000 
tons per annum in normal times, and the coal is of the 
highest quality. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconas, 36s. to 38s.; ordinaries, 
35s. to 36s.; best drys, 37s. to 39s.; ordinary drys, 34s. 
to 36s.; best bunker smalls, 26s. to 27s.; best ordinaries, 
25s. to 26s.; cargo smalls, 22s. to 23s.; inferiors, 20s. to 
22s.; best Monmouthshire Black Vein large, 37s. to 39s.; 
ordinary Western Valleys, 37s. to 38s.; best Eastern 
Valleys, 36s. to 37s.; seconds Eastern Valleys, 34s. to 36s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 36s. to 28s.; smalls, 288. to 30s.; No. 2 Rhondda 
large, 30s. to 32s.; through, 26s. to 27s.; smalls, 208. to 
22s.; patent fuel, 40s. to 43s. 6d. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 43s. to 45s. 


Newport. 


The tone of the market has been undoubtedly 
easier, one reason being the scarcity of ready tonnage. 
Spot coals have been easily obtainable at lower prices 
than those ruling of late, though very few exporters 
have been in a position to take advantage of the situation. 
Quotations have been nominal almost throughout, the 
majority of salesmen being forced to make concessions 
for early loading in order to secure the few orders on the 
market, and to enable them to clear wagons to keep their 
pits working. Approximate prices :—Steam coal : Best 
Newport Black Vein large, 37s. to 39s.; Western Valleys, 
37s. to 38s.; Eastern Valleys, 36s. to 37s.; other sorts, 
34s. to 36s.; best smalls, 25s. to 26s.; seconds, 24s. to 25s. 
Bituminous coal : Best house, 25s. 6d. to 26s. 6d.; seconds, 
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24s. 6d. to 25s. 6d.; patent fuel, 40s. to 42s. 
ex ship, 44s. to 45s. 


Pitwood, 


Business has been quieter, and the question of 
tonnage has been largely responsible, as arrivals over 
last week-end were not up to the average. The weakness 
in coal values has been mainly confinea to supplies for 
immediate shipments, sellers declining to entertain 
business ahead at the prices which are acceptable, to 
enable collieries to get gut of their temporary difficulties. 
Nominally values have not shown much variation, and 
machine-made descriptions have displayed relatively the 
steadiest tone. Approximate values :—Anthracite : Best 
malting large, 31s. 6d. to 34s.; second malting large, 
30s. to 3ls.; Big Vein large, 27s. 6d. to 29s.; Red Vein 
large, 26s. 6d. to 28s.; machine-made cobbles, 41s. 6d. 
to 42s. 6d.; French nuts, 41s. 6d. to 42s. 6d.; stove nuts, 
4ls. to 42s. 6d.; beans, 30s. to 3ls.; machine-made large 
peas, 20s. to 23s. 6d.; rubbly culm, 14s. 3d. to Ms. 6d.; 
duff, 6s. 3d. to 6s. 9d. Steam coal: Best large, 34s. to 
36s.; seconds, 30s. to 32s. 6d.; bunkers, 26s. to 30s.; 
smalls, 20s. to 21s. Bituminous coal: No. 3 Rhondda 
large, 37s. to 39s.; through and through, 30s. 6d. to 32s.; 
smalls, 24s. to 25s.; patent fuel, 40s. to 45s. 


Tin-plates, &e 


The local iron and steel trades are featureless, 
so far as any new conditions are concerned. Works are 
all at full pressure, and production has rather improved, 
but with so many Government orders on hand ordinary 
operations are very rest icted. The rail mills are very 
active, but tin-plate works are quiet. Many mills are 
idle, and others are not working full time. Representatives 
of the employers had an interview with the Reserved 
Occupations Committee a week ago, their purpose being 
to protect themselves as far as possible from more men 
being taken for the Army ; but so far no decision has been 
made known, though it is likely that very shortly a definite 
decision will be come to concerning single and married 
men up to a certain age. The majority of Class A men 
who are single and under thirty-five years of age have 
joined the Forces. Work is brisk at the spelter works, 
and firms are booked up well ahead. It is difficult to 
state prices of tin-plates, but they range from 25s. -for 
Class A certificates up to 35s. for outside business. Opera- 
tions are very restricted. The following are the official 
prices from the Swansea Metal Exchange :—Galvanised 
sheets, 24 g., nominal; block tin, £178 5s. per ton cash, 
£178 15s. per ton three months; copper, £123 per ton 
cash, £119 per ton three months. Lead: English, 
£32 5s. per ton; Spanish, £30 10s. per ton; spelter, £53 
per ton. 








SCOTLAND. 
(From our own Correspondent.) 
Government Demands. 


THERE are no signs of a slackening off in the 
demands for material on Government account and the 
activity which has characterised the iron, steel, and kindred 
trades for a long time past is fully maintained. Works 
everywhere are running incessantly. Nevertheless, 
although practically the entire resources of the works are 
devoted to the production of munitions of war, it is said 
that: the actual demand is far from being satisfied and that 
still further effort is urgent. It is difficult to perceive 
how this is to be accomplished under existing conaitions, 
and if the process of de-badging workers is continued 
the situation is likely to become still more complicated. 


Pig Iror. 


Scotch pig iron continues in strong demand, more 
particularly hematite qualities. The bulk of the business 
is for home requirements or on account of the Allied 
Governments. A very firm hand is being kept on export 
licences, and shipment for the past week only amounted 
to 524 tons, compared with 3447 tons in the same week 
last year. Supplies of all qualities are now very scarce, 
despite all efforts to keep pace with the demand. 

Quotations. oe 

The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d. ; 
No. 3, 120s. ; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; 
No. 3, 126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d. ; Nos. 3, 121s. 6d. ; 
Shotts and Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


Conditions in the steel trade in Scotland remain 
practically unaltered. So far as ordinary structural lines 
are concerned, it is almost impossible to obtain the 
necessary material, while with regard to export inquiries 
are numerous, but shipments few. Order books are full 
up with Government business, either directly or indirectly, 
and arrears of deliveries still accumulate. Prices are 
unchanged at about £16, £15, and £14 per ton net, for 
ship plates, boiler plates, and angles respectively, for 
export. In the malleable iron trade makers are fully 
booked a lk ng way in advance, and both the iron and the 
steel departments are running full speed. Home require- 
ments absorb most of the output, but some export business 
is being done in iron bars. Malleable iron bars are quoted 
on the basis of £13 7s. 6d. per ton, net, for export. Black 
sheets are very busy, in spite of short supplies of raw 
materials. Mills, however, experience occasional 
stoppages. The price remains about £18 10s. per ton, net, 
for export. Wrought iron and steel tube makers are 
doing a good general business. Machinery makers, too, 
have plenty of work on hand. Values, all round, are very 
firm with an upward tendency. 


Coal. 
The recent firmness in the Seotch coal trade is 


fully maintained and values are stiffer all round. This 
firmness is largely due to in:vew‘ing demands and a 
continued shortage. In the West of Scotland business is 
improving generally, and notwithstanding the uncertainty 
in connection with the Italian limitation of prices scheme, 
there has been an exceedingly active inquiry from 
Mediterranean ports. Best ell coals are stronger and 
inelining upwards, and splints are heavily booked to the 
end of this month. Navigations and steams are steady. 
Smalls are plentiful and in brisk demand. Ells are quoted 
f.o.b. at Glasgow, 25s. to 27s.; splints, 27s. 6d. to 35s. ; 
navigations, 30s. to 33s. ; steams, 21s. to 27s. 6d. ; treble 
nuts, 22s. to 23s.; doubles, 22s.; singles, 21s. per ton. 
The outstanding feature in Fifeshire is the demand for 
first-class steams. ird-class qualities, on the other hand, 
are dull. First-class screened navigation coals are quoted 
f.o.b. at Methil or Burntisland, 35s. to 37s. 6d. ; first-class 
steams, 33s. to 35s.; third-class steams, 23s. to 25s. per 
ton. A brisk trade is being done in the Lothians, and 
collieries are doing a large volume of business. Best 
steams are quoted f.o.b. at Leith, 30s. to 32s. ; seconds, 
28s. to 29s. per ton. The aggregate shipments from 
Scottish ports during the past week amounted to 182,318 
tons, compared with 188,314 in the preceding week, and 
215,939 tons in the corresponding week of last year. 
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AUSTRALIAN NOTES. 


New South Wales Railways. 
THE results of the working of the New South 
Wales railways for the year ending June 30th last show an 
increase in earnings of £389,567 over that of the previous 
year, while the expenses of working increased by £350,006. 
The interest on capital expenditure, however, increased 
by £239,979, so that the net result is a deficit of £223,749, 
and a loss of £201,418 greater than last year. The main 
causes contributing to the deficit are as under :— 
£ 
Increase in intereston loan capital... .. .. .. .. -- 230,979 
Staff now employed on full time (increase in wages over 
previousyear) .. .. .. .. =. pid ae Ae ee 
Repairs to rolling stock carried forward from previous 
—— in wages due to Wages Board awards (for the 
Automatic increases due to earlier awards .. 
Incre: cost of materials Sets a ae og 
Increase over previou- year on amount paid as difference 
between departmental and military pay to employés 
serving in the Expeditionary Forces .. Seas. be 


29,977 
64,812 
129,401 


72,982 
97,980 


76,372 


The finances of unproductive country lines which have 
always been a great incubus have improved over last year 
to the extent of £30,363. Of the goods carried that of 
live stock was the largest volume carried, which repre- 
sented 21 per cent. of the total ton-mileage and contributed 
77 per cent. of the total goods revenue. This compensates 
for the large volume of low-grade traffic in grain, flour, 
hay, straw and chaff, which combined,represent 30 per cent. 
of the total, and only yielded 13 per cent. of the revenue. 
During the year 51} miles of new extensions were opened 
for trattic, while 86} miles of line were duplicated. 


Results of Working. 





Year ended 1916. June 30th, 1915. 


65,583,274 
Average cost per mile.. .. 16, 
Total miles open for traffic 
Gross earnings ° ee £ 
Working expenses. . £ 
DiS GUC ok FS 
Inte est on capital invested .. .. £ 
Re ae eager eee 
Gross earnings peraverage mile open + 
Working expenses 
Earnings per train mile 
Workins expenses, 
Total train mitesrum .. .. .. .. 
Total passenger journeys, number... 
Revenue from passengers .. .. .. .. 
Revenue per passenger unit, one mile .. 
Number of passengers carried one mile 
Goods carried,tone .. .. .. .. 
Average distance carried, miles 
Tons carried onemile.. .. .. 
Total goods revenue .. .. .. . 
Total miscellaneous revenue .. .. £ 


ord. 
1,321,491,199 
11,614,U26* 
88.58 
1,028,760,304 
4,329,971 
529,066 


* Does not include 301,474 tons (1916) and 263,775 tons (1915) of coal on 
which oniy shunting and haulage charges are collected. 


New South Wales Tramways. 

' During the year a slight improvement took place 
in the tramway traffic. There was an increase of 2,738,929 
in the number of passengers carried with a curtailment of 
391,532 tram miles, The gross earnings increased by 
£5568, while the working: expenses were reduced by 
£8636. The interest charges were, however, augmented 
by £18,047, so that the net profit on the year’s transactions 
was £86,292. 

Results of Working. 


'Year ended 1916. June 30th, 1915. 


7,970,293 
36,261 





8,166,423 
36,982 
22 


Total cost of construction .. is- 
Average Cost prmileopen .. .. £ 
Total miles open for traffic Reras 
Gross earnings .. .. .. 

Wo. king expenses. . 

Netearnings .. .. .. .. 

Interest on capital invested .. 
Earnings per average mile open 
Working expenses a 

Earnings per tram mile 

Wo. king expenses ,, < 

Pass2ngers carried, number 

SE NEO 5 os 6s son eet ive 
Eiectric current output, kilowatts... 


1s, 2 
292,021,774 
26,451,442 
93,602,025 


289,282, 
26,842,974 
92,864,170 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed by Messrs. Wilfred Rogers and Co., of Audrey 
House, Ely-place, London, metal merchants, that, owing to the 
increase in their business, which rendered several departmental 
changes desirabie, they have, with the approval of the Treasury, 
converted their business into a private limited liability com- 
pany, under the name of “ Wilfred Rogers and Co., Limited.” 
Mr. Arthur Wilfred Rogers and Mr. George Hibbert Rogers 
are the first directors, and they will continue the management 





of the business on the same lines as heretofore. 
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CATALOGUES. 


Hotties anp Guest, Limited, Thimble Mill-lane, Birming. 
ham.—This pamphlet is devoted to hydraulic and screw pre.xes 
for fixing and removing solid rubber tires of motor omnibwseg 
and other commercial vehicle wheels. It also contains an 
illustrated description of a hydraulic stretching machine for 
solid band tire rings and other appliances of interest to rubber 
tire users. 


Hotorsane Lrurrep, Cartaret-street, Queen Anne’s.gate, 
London, 8.W.—This pamphlet is devoted to illustrations and 
particulars of the Holophane system of reflection and illumiya. 
tion as applied to railways. The book also contains some 
information and data on illumination, which will be found 
instructive to engineers and others who are interested in :\\¢ 
subject. 

Hersert Morris, Limited, Loughborough.—Book No. 45, 
This is devoted chiefly to the American type pulley blok, 
which is made at the above works. It has a lifting capacity 
and is safe up to a load of 2240lb. The makers say that, 
although it can never displace the spur gear or worm gear 
pulley blocks for general use, where portability is not of much 
importance the American type of block is “ quite a good tow|.” 


H. W. Warp anv Co., Limited, Lionel-street, Birmingham 
This little brochure contains illustrations and particulars of 
machine tools for early delivery. They relaté to capstan and 
turret lathes from 4in. to 12}in. centres. Special attention is 
ealled to the firm’s all-gear headstock, of which several very 
clear illustrations are given. By the removal of the front ani 
back covers of this headstock every part of the mechanism ix 
rendered accessible, 


PettoN WaTER-wHEEL Company, San Francisco. ‘I)\o 
Pelton-Doble centrifugal pump, to which this circular is devoted, 
has two main characteristics, namely, the uni-diffusion system of 
conducting the water from the periphery of the impeller into t}:« 
volute. It is claimed that by this system the water issuing a1 « 
relatively high velocity from the runner is gradually ani 
smoothly slowed to the correct speed for discharge with t\« 
minimum of hydraulic loss, Another feature of this pump is the 
overhung pulley. A rather unusual feature of the Pelton-Dobl« 
pump is that the belt and direct connected patterns are inter 
changeable, thus, if it is not possible to seeure electric service at 
the time of the pump installation, a belt-driven pump can he 
installed, and then when the electric service is available, without 
any change other than the removal of the pulley, and substituting 
therefor half of a flexible coupling, the Pelton-Doble pump is 
ready for direct-connected electric drive. 


. Fraser anp Caatmers, Limited, Erith, Kent.—Catalogue, 
Series A. Section 15. This catalogue deals with steam turbines. 
The book opens with a short technical treatise on the reaction 
and impulse types of turbines, and reasons are given for the 
firm’s adoption of the latter design. Fraser and Chalmers 
claim to have been the first builders of the multi-stage impulse 
machines in this country. firm now makes impulse turbines 
of the following types :—High-pressure, low-pressure, mixed- 
pressure, back-pressure, and reducing or “ bleeder”’ turbines, 
and the book contains illustrations, sectional and otherwise, of 
each. Particulars are also given of the Terry impulse turbine 
for small powers, which are used for driving centrifugal pumps 
and blowers. This little machine is of the multi-velocity ‘stage 
impulse kind, in which the steam is expanded to the desired point 
in a nozzle, wherein the pressure energy is converted into kinetic 
or velocity energy, the wheel being fitted with semi-circular 
buekets. The jet of steam issuing from the nozzle strikes one 
side of the bucket, and is reversed in direction, leaving the 
opposite side of the same bucket. It then enters the first 
stationary bucket or reversing chamber. which re-directs the 
steam back again into another bucket of the same wheel, and 
soon. The book is neatly got up, and the sectional illustrations 
are very clear. 








Tue Socrety or Enotneers.—At the ordinary meeting of 
the Society of Engineers, to be held at the apartments of the 
Geological Society, Burlington House, Piccadilly, W., on Monday, 
December llth, commencing at 3 p.m., two papers will be 
presented for discussion, dealing with the sources of minerals 
and mineral ores required in the engineering industry of the 
United Kingdom. The first paper will be presented by Professor 
W. C. Fearnsides, and will deal with the minerals required by 
the iron and steel industries. The second paper will be by 
Professor C. G. Cullis, and will deal with non-ferrous ores. As 
the subject for discussion is of exceptional interest at the present 
time, and as a large number of eminent engineers and metal- 
lurgists will be invited to attend, the Council has decided to 
throw the meeting open to the public by tickets, which may 
be obtained-—-gratis—on application to the Secretary, 17, 
Victoria-street, 8.W. 

OreNtNGs FoR British TRADE IN AUSTRALIA.-The Sydney 
Office of H.M. Trade Commissioner in Australia has forwarded 
to the Board of Trade, under date August 16th, a copy of a 
specification and tender form, &c., in connection with a call 
for tenders by the Metropolitan Board of Water Supply and 
Sewerage at Sydney, for the supply and delivery at Ryde Pump- 
ing Station of two steam turbines and two sets of condensing 
plant, comprising steam turbine, surface condenser, kinetic air 
pump, centrifugal circulating pump, and condensate pump. 
Copies of the specification and form of tender may be obtained 
from the offices of the Metropolitan Board of Water Supp!) 
and Sewerage, 341, Pitt-street, Sydney, N.S.W., at which 
address sealed tenders will be received up to 2 p.m. on December 
16th. Each tender must be accompanied by a cash desposit 
of £30, or a marked cheque for that amount. United Kingdom 
makers of the plant mentioned may consult the above-mentione:| 
copy of the ‘ification, &c., at the © cial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, E.C. 

Lrnxina-vrp Lonpon’s Evectric Srations.—-At a meeting 
of the Joint Committee of Engineers appointed by the Engi- 
neers’ Committee of the Conference of Local Authorities in 
Greater London owning electricity undertakings, held at the 
Institution of Electrical Engineers on Friday, 13th inst., Mr. 
J. 8. Highfield {Metropolitan Electric Supply Company) statec 
that the National PowerSupply Joint Committee did not propose 
to convene a committee for Greater London area, as they hoped 
that the committee appointed by the Conference would act in 
conjunction with the National Committee. It was resolved that : 
‘‘A formal notice be sent to the secretaries of the National 
Committee, stating that a cc had been formed of repre- 
sentatives of private and public interests, to consider the best 
method of linking up generating stations in Greater London 
area.”’ The Joint C ittee is tituted as follows, viz.:- 
Companies: The Charing Cross, West End, and City Electric 
Supply Company, Limited ; the City of London Electric Supply 
Company, Limited ; the County of London Electric Suppl) 
Company, Limited ; the Kensington and Knightsbridge Electric 
Lighting Company, Limited; the London Electric Supply 
Corporation, Limited ; the Metropolitan Electric Supply Com- 
pany, Limited ; the Westminster Electric Supply Corporation, 
Limited. Municipalities:—Mr. G. G. Bell, Hammersmith : 
Mr. F. A. Bond, Battersea; Mr. E. Calvert, Finchley ; Mr. A. 
C. Cramb, Croydon ; Mr. L. L. Robinson, Hackney ; Mr. W. ©. 
P. Tapper, far sl Mr. C. A. Baker, London County Council : 

ven ° 











Mr. E. T. Rut Murray, North Metropolitan Power Supply 
Company, Limited ; Mr. H. W. Firth, Great Eastern Railway ; 
with Messrs. F. J. Walker—St. James’s and Pall Mall Company— 
and Fred. Tait (Poplar), joint honorary secretaties, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications be obtained at the Patent-o 
Sale a 35, South yeon ildings, Chancery-lane, wo. 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the y is the date of the advertisement of 
the acceptance of the complete Specification. 

iny person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


101,464 (7317 of 1916). September 22nd, 1915. 
Bars, Alfred W. Bennis, Little Hulton, Bolton. 
According to this invention transverse bars are carried 
side by side on moving longitudinal el ts to present hollow 
troughs over the bases of which are arranged stationary cleaning 
slides, the relative motion keeping the air passages through 
the troughs clear of accumulating ash. Fig. | is one form of 
trough bar construction in section, and Figs. 2 and 3 modifica- 
tions. The bar is built up of parts A, B, connected to the bars 
C by bolts or formed integral, as shown in Fig. 2, The detach- 
able bars E are supported within a frame formed by the parts 
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A, B, and C, and may be in the form of plates having a rect- 
angular opening D serving as an air passage or conduit, which 
leads to s F, communicating with the fire bed. The 
inner sides of the bar bounding the air passage D may be ribbed 
or otherwise corrugated, as shown at G, to provide a large 
cooling area, This also has the effect of pre-heating the air. 
In this form of construction a cleaning slide H, having holes J, 
is adapted to slide over the lower surfaces of the bottom of the 
bars E, to allow ash to fall out through the holes. The bars are 
prevented from becoming detached from the parts supporting 
them by keyed portions or flanges K, engaging in recesses L in 
the bars.--Sepltember 27th, 1916. 


INTERNAL COMBUSTION ENGINES. 


11,887. August 17th, 1915.—CarBURETTER, William G. Little, 
Buckingham House, Shoreham. 

In this carburetter the choke tube is automatically adjusted in 
accordance with the of the engine and the opening of 
the throttle valve. Figs. 1, 2, and 3 show sectional views of 
the device. The flaps A, having flanges B, constitute the parts 
of the split choke tube. They are hinged at C in a easing D 
of the carburetter tube, and automatically turn on pins, so as 
to allow the flow of a larger volume of air, as the throttle valve 
F is opened, and a greater suction is produced by the speed 
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five small openings 
ing through a piece 
The tube 


G is a petrol jet, comprisin 
H in communication with a passage J | 

K to a duct in connection with the float chamber. 
is carried on the jet, being held in position by the washer and nut 


of the engine. 


L. 


Between the casing M and the tube D is a space containing 
air warmed from the exhaust pipe of the engine. 


The outward 


movement of the hinged parts is opposed by a spring N. Arms 
O seeured to the hinged flaps are pivoted by pins P to links Q, 
a pin R passes through the lower ends of these links and through 


‘| winding A of the transformer A B. 





a forked head of a rod 8, which is pulled down oy te spring N, 

This downward movement closes the hinged - he rod 

8 is secured to a piston T, moving in an oil cylinder U, and acting 

as a device to damp the oscillations of the parts. The tension 

on the spring can be adjusted by a clamping device V. A 

lever W, engaging with the pin X, can be held up on starti 

the engine, so as to keep the flaps closed against the ievesh Gf 
air, and in a pape to reduce the supply of air at the moment 

of starting the engine.—September 27th, 1916. 

101,451 (6681 of 1916). May 10th, 1916,—Two-srroxe O11 
Enaryes, John R, Walker and Alfred E. Walker, Oldbury 
Works, Tewkesbury. 

The object of this invention is to provide in two-stroke 
petroleum engines means for heating and vaporising the fuel, 
and for mixing the vapour with the air to form the charge, and 
also to regulate automatically the supply so as to maintain a 
constant speed under varying loads. Figs. 1 to 4 illustrate 
the engine and details. The inventors provide in the passage 
A, leading from the crank case B to the gaseous mixture inlet 
C to the eylinder, an oil-heating ber, isting of a hollow 
pipe D, made to dip down through an opening into the passage 
A, this pipe having at one end an inlet connected by a pipe to 
the exhaust outlet F, the heating member having an outlet G 
opposite to its inlet H, so that some of the exhaust gases will 
flow through the pipe into the heating member and down along 
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Fi g.3. Fig.4. 





Fig.!. 


the interior of the lower part in the opening J, and then up and 
away through the outlet G, thereby heating the pipe D. This 
pipe is cast with the casing K of the oil feed attachment, which 
is made with a flange bolted on to the top of the cylinder. The 
casting is formed with a hollow portion immediately above the 
top of the pipe D, so that this cavity and the opening J and 
back portion of the passage E together form an enclosed vaporis- 
ing chamber, the oil being vaporised by being sprayed or dripped 
on to the top surface of the hot pipe. Passing round the lower 
portion of the pipe is a piece of wire gauze, which is heated and 
projects up at both sides of the same, so that the vaporised oil 
will have to pass through this wire gauze, which, being heated 
by being fixed to the pipe, forms an increased heating surface 
for the vapour. The mechanism for feeding the oil to the 
vaporiser is shown.—September 27th, 1916. 


DYNAMOS AND MOTORS. 


13,129. September 14th, 1915.—Dynamos, Werner Otto, 
131p, Friedrichstrasse, Berlin. 

This invention relates to means for producing short uni- 
directional high-tension electric current impulses for working 
X-ray tubes. Fig. 1 shows the arrangement diagrammaticslly. 
Fig. 2 is a side elevation of the switch, and Fig. 3 a curve « f an 
asymmetrical impulse current. An electro-magnetic machine 
X is provided to give the impulse passing through the primary 

In the machine the points 
of the two poles of the armature are close opposite each other, 
while the iron cores of the induced coils H H extend only along 
a fraction of the face of the pole shoes of the armature. As a 
change in the magnetisation occurs only at the moment of the 
passing of the pole points of the armature before the coils, and 
as this change in the magnetisation occurs instantaneously, 
two short current impulses are thus obtained at each 
revolution of the armature. It has been assumed that the 
excitation of the armature S is caused by a sinoidal alternating 
current, derived from the lines T, which alternating current is 
supplied by means of brushes M N to the rings O P connected 
to the ends of the armature winding. With such mode of 
excitation, owing to which at the passing of a pair of points 


Fig. 2. - 
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before the coils the exciting current changes its tension indices 
each time, a uniform change of the magnetic condition is obtained, 
so that in the cireuit Q fed by the coils H H unidirected impulses 
will result. In the circuit R of the secondary winding B of 
the transformer are disposed, besides an X-ray tube C, a switch Z 
with a double-armed switch lever F, fitted to the shaft E of 
a motor D and two contacts GG. The motor D is connected 


-| to the exciting circuit of the machine X, so that it runs syn- 


chronously with it. The contacts G are so adjusted and dimen- 
sioned that the make-positions for the current coincide, as 
regards their timing, with the short, high-current impulses, 
and the breaks with the respective negative tensions of the 
machine circuit, so that the break occurs at O-tension, and the 
whole of the negative waves is cut out, whereby sparking is 
avoided. At the rate at which, after the break, the negative 
tension of the current rises, the switch arms F F move farther 
and farther away from the contacts GG until they reach the 
intermediate position shown by dotted lines, when the maximum 


of the negative tension is attained, at which ition, owing to 
the t distance, it is impossible for sparks to jump across 
and for a negative current in consequence to pass through the 
tube.—September 27th, 1916, 
13,561. September 23rd, 1915.—Dynamos, Giulio Schroeder, 
Hilbre, Park-road, Hale. } 
In commutator-type machines, to secure good commutation, 
the voltage drop between the brush and the commutator, 
known as the “ brush drop,”’ should be small. To aceomplish 
this, the strength of the commutating field is controlled in 
accordance with the drop bét the tator and the 
brush, which brush drop may be taken between the brush arm 
and any point on the commutator within the commutating 
zone by means of an additional service or pilot brush or brushes. 
For effecting this control any device may be used which is suit- 
able for influencing the effect of the commutating field directly 
or indirectly from the voltage drop betw the com tor 
and the brush. In Fig. 1 the voltage between the main brush 
A and the auxiliary brush B directly supplies the auxiliary 
windings C, and the strength of the commutating pole will 
vary in accordance with the drop between these points. D is 
a rheostat in series with the winding C. The arrangement 
shown in this figure is not one which could conveniently be used 
in practice, as it would not generally be feasible to use a sufficient 
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number of auxiliary brushes of a size suitable for collecting the 
necessary current to Bag the ore ge ea at the brush drop 
voltage, which may be, for example, m one-half to one volt. 
In Fig. 2 the auxiliary commutating pole windings C are excited 
from an exciter E, the field of which is partly excited by a 
series winding F and partly by the winding G, which is supplied 
through an adjustable resistance H from the auxiliary brush B 
and the main brush A. -By this arrangement the excitation 
of the exciter E will be varied in accordance with the voltage 
drop between the brushes A and B, and thereby vary the excita- 
tion of the commutating poles by means of the auxiliary winding 
C. With this arrangement full compensation is not obtained, 
as it is clear that a change of voltage drop is required to vary 
the exciter field, but the compensation will be very considerably 
better than is the case with the arrangement shown in Fig. 1, 
because the exciter acts virtually as a multiplier, and a com- 
paratively small change in brush a will give a sufficient 
amount of extra excitation on the auxiliary coils. Fig. 3 shows 
another arrangement with an automatic regulator K.— September 
27th, 1916. 


AERONAUTICS. 


101,434 (1467 of 1916). January 31st, 1916.—FLyIne MACHINE, 
Samuel E. Saunders, White House, East Cowes, Isle of 
Wight. 

In seaplanes of the biplane type the inventor’s object is to 
provide an improved means of bracing the wings and connecting 
them to the floats. Fig. 1 is a side view and Fig. 2 an end view 
of a machine arranged according to this invention. A indicates 
the body or chassis, and B the planes. C are the frames between 
the wings. These frames are formed of crossed bars D, which 
may be maintained, or strengthened, in their extended position 
either by connecting them to the ribs of the planes or by means 
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of independent struts. The frames C, adjacent to the body, 
have the bars D extended below the lower plane as indicated 
at E, and the lower ends of these bars are attached to the floats F. 
Other bars G are arranged between the frames and the floats. 
H, H, Fig. 2, indicate struts between the body A and the forward 
lower ends of the extensions E, E. By inclining the supports E 
rearwardly at a considerable angle, as shown, there will be less 
liability for such supports to fracture when the floats strike the 
water than is the case with vertical supports such as have 
heretofore been used.—-September 27th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


15,396. November Ist, 1915.—Grar Drives ror ROLLING 
Mitts, Percy C. Farwell, and another, New Milford, Conn., 
S.A. 


This invention is for a gear drive for rolling mills in which the 
work moves transversely to the rolls. Fig. 1 is a sectional 





elevation of the drive showing a rolling mill connected to each 
end, and Fig. 2 is a plan of thé general arrangement. A being 
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an electric motor on the shaft of which is secured a pinion B 
driving the main member C of the mechanism. The hub 
portion D of this wheel is finished to form a bearing E which is 
supported in bearings F formed in *housings G on opposite sides of 
the driving member. Gear teeth H are formed in the inner face 
of the hub of the large gear. Thus the large wheel forms both 
an external and an internal gear and has its annular operative 
bearing intermediate of the said external and internal gear faces, 
so as not to form any obstructions such as webs or enclosures 
across either side of the internal gear, but is arran, in a way 
to leave the internal gear perfectly clear and free for operation 
past and around the connected parts. The drive further 



































includes two driven gear pinions J and K and shafts L and M, 
which in practice align with the shafts of the rolling mill 
rolls and are connected with the usual form of coupling boxes 
and spindles. These driven shafts are journalled in the bearing 
boxes N which are slidably mounted in the housings. Provision 
is made to keep the small pinion gears in proper mesh in the 
internal gear. inions J and K are mounted upon the respective 
driven shafts L and M and mesh with the internal gear O and 
are rotated each in the same direction. The relative size of 
the pinions and internal gear are such as to permit of a free 
operation of the pinions and shafts inside of the opening through 
the large wheel and without interference of one pinion with the 
other.—September 27th, 1916. 


101,467 (9351 of 1916). July 3rd, 1916.—-ScrEw-curTrING Taps, 
Robert B. Housley, Marsh-Strong Building, Los Angeles, 
California. 

This is a screw-threading tap for tapping grooves concentric 
with an opening, and with a gauge attachment to indicate the 
distance which the tap has penetrated into the hole being 
operated upon. In the drawings A is a plate with a cireular 
hole B extending right through, the opening being surrounded 
by @ groove C, as shown. ‘The outer wall D of the groove must 
be threaded to connect with a flue; and the tap is designed 
especially for this purpose. The shank E of the tap has an outer 
portion F circular in cross-section and of a somewhat smaller 
diameter than the circular intermediate portions G. The inner 
portion H of the shank is squared for conneétion with suitable 











rotating means. Asleeve J fits on the outer cylindrical portion F 
and is secured thereto by a cross pin K, the ends of which project 
into the open ended slots or notches L. The sleeve terminates 
short of the outer end of the shank and is of an enlarged interior 
diameter adjacent its outer end forming the off-set portion M 
which co-operates with the reduced portion of the shank to form 
an annular pocket N closed at its inner end by the shoulder O. 
The tap is threaded and provided with flutes. In operation the 
outer end of the sleeve works its way into the annular groove 
forming threads on the outer wall. The reduced portion of the 
shank makes a sliding fit with the opening in the plate and 
steadies the tap. P is a gauge for indicating when the bottom 
of the groove has been reached.---September 27th, 1916. 


ORDNANCE AND ARMOUR. 


100,128 (2703 of 1916). February 23rd, 1916.—THe Manv- 
FACTURE OF SHELL, Bethlehem Steel Company, and another, 
South Bethlehem, Pennsylvania, U.S.A. 

This invention is for an improved method of making shell 
cases, Fig. 1 is a longitudinal section of a solid or blank used 
in making the projectile ; Fig. 2 is a similar section showing the 
blank after the boring is completed ; Fig. 3 shows the projectile 
after the surplus metal on the base has been pressed or swaged 
inwardly to form the base of the shell and produce a neck in the 
cavity to receive the plug; and Fig. 4 shows a shell with its 
base threaded to receive the fuse or other closure. In Fig. 1 is 
shown a solid blank, which may be assumed to be a steel casting, 
having the usual outline of a shell comprising a curved point A 
and a cylindrical body B and having at its base a circumferential 


enlargement C. A longitudinal bore D is first formed in the 
shell, as indicated in Fig. 2, the diameter of this bore being equal 
to the diameter of the required cavity for the bursting charge. 
This bore or cavity may be of uniform diameter from the base 
inward to a point E and from this point rounded or conical, as 
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shown, or it may be of any other desired shape. After boring 
the’cavity the base of the shell is heated sufficiently to soften the 
metal and the outwardly projecting enlargement C is pressed 
radially inward to form an internal annular flange F, as illustrated 
in Fig. 3. This operation is performed by suitable dies or 
devices which leave the outer surface of the base cylindrical and 
of substantially the same diameter as the body of the shell. 
The shell is finally threaded or tapped, as indicated at G—Fig. 4 
—to receive a base plug or fuse.__September 27th, 1916. 


MISCELLANEOUS. 


101,439 (3299 of 1916). March 4th, 1916. — HicH-TENsIon 
Macneto, Albert H. Midgley and C. A. Vandervell and Co., 
Limited, Acton Vale, Middlesex. 

This invention relates to a high-tension magneto of the kind 
whereby the ignition of the explosive gases of an internal 
combustion engine having four cylinders can be effected 
without using a distributor. Fig. 1 is a sectional elevation 
of the magneto, and Fig. 2 is a diagrammatic illustration. 
The armature A is provided with two cores B, each of which 
carries half of the primary and half of the secondary 
winding C and D respectively, these windings being wound in 
such a manner that the magnetic fluxes.in the cores B which 
are produced by the current flowing through the primary 
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circuit are in parallel with each other and that the two free ends 
of the secondary winding become of the same polarity. The 
middle point C! of the primary winding ix connected to the 
middle point D! of the secondary winding, one end of the latter 
being earthed at X, and its other end being earthed at Y through 
an interrupter E operated by a cam F, and shunted by a 
condenser G. The condenser is arranged at the driving end of 
the magneto. The two ends of the secondary winding D are 
connected to two contact segments H and L mounted on a ring I 
of insulating material provided with a flange and mounted on 
the shaft of the magneto. The contact segments L and H come 
simultaneously into contact with brushes J and K and after half 
of a revolution simultaneously into contact with brushes M and N, 
the brushes being connected with the sparking plugs.—September 
27th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Taz ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 2711/10. Electric conduttors. Coils of wire of 
aluminium, or its alloys, electromagnet or solenoid cells, spools, 
and wire in the form of rings or bundles, are insulated with a 
layer of oxide by heating the coils, &c., and then immersing 
them in an oxidising fluid, allowing them to cool, and then 
drying them. The liquid used is preferably one, such as a 





solution of sodium carbonate, which will also remove grease 


Special. 


and like impurities on the outer surface of the metal. 
Dated 


fabrik. fir Aluminium-Spulen-und Leitungen, Berlin. 
February 5th, 1909. 

No. 2830/10.—Embroidery machines. Relates to jacquard 
—— and transmission gear, in which the movements are 
obtained from an oscillating lever, and the jacquard determines 
the point in the lever to which the transmission mechanisin 
is —— Two equal sets of apparatus are used, which 
eontrol the horizontal and vertical movements of the fabric, 
Vogtlandische Maschinen Fabrik (vorm. J. C. and H. Dietri«i,), 
Akt.-Ges., Germany, Dated February 9th, 1909. 

No. 2950/10.—Metal pipes and tubes. Flushing pipes for 
mine gobbing are cast in an alloy of steel and manganese, 
chromium, or other material that will impart great hardness 
to them. An example is given, consisting of steel and about 
12 per cent. of manganese and 1.2 per cent. of carbon. Krupp, 
Akt.-Ges., F., Germany. Dated March 6th, 1909. 

No. 3275/10.—Ammunition 3; projectile fuses. Relates to per. 
cussion fuses provided with a delay action device, which can be 
thrown in and out of operation. According to the invention, 
the flash is made to act powerfully or weakly on the delay 
action composition, so as to blow it through or to ignite it, ani 
be delayed by‘its combustion. The weakening of the flas\, - 
may be effected by enlarging or distorting the flash passaye 
between the priming cap and the delay action composition, or 
by using primers of different strengths. Krupp Akt.-Ges., |’,, 
Germany. 

No. 3301/10.—-Boots, &c.; lasting. A pulling-over machine 
comprises treadle-operated side and toe pincers, and # tread|- 
operating sole presser, movable vertically, to force the list 
into the upper against the pull of the pincers, and with devicws 
which can be thrown into gear at will, after the upper has been 
positioned and stretched over the last, but are actuated after. 
wards automatically by power-driven mechanism, to lay the 
edges of the upper over the edge of the last, and to secure thein 
to the insole. Maschinenfabrik Moenus Akt.-Ges., Germany. 
Dated February 15th, 1909. 

No. 3740/10.—-Preserving wood. Wood is preserved ly 
treating it with a solution of sodium zineate, formed by mixing 
a solution of zine chloride with caustic soda in excess, Hart 
mann, G., and Schwerdtner, O. A., Germany. 

No. 3819/10.-Reducing ores. In a process for the reduction 
of metallic oxides—for example, iron oxides, the metallic 
oxides and reducing gases are pre-heated prior to their 
introduction into the reducing chamber, and are brouglit 
together at reaction temperature, so that during the reaction 
no thermal change takes place, and the metallic oxides are 
reduced without either agglomeration, slagging, or fusion 
taking place. Mathesius, W., Germany. 

No. 3820/10.—Treating solid materials with gases. Relates 
to apparatus for treating solid bodies with gases, and is described 
in connection with furnaces, of which two slightly different 
forms are shown, one for oxidation by roasting, and the other 
a reducing furnace. Mathesius, W., Berlin. 

No. 4214/10.—Ships. Resistance to propulsion, reducing. 
Compartments are secured to the hull of the ship, and in each 
compartment is mounted an endless band, which is moved by 
the water in a direction opposite to that of the motion of the 
ship. Lehmkuhl, 8. P. F., Germany. 

No. 4330/10.-—Settling apparatus. Matter deposited is 
guided down the inclined bottom of a settling tank into a 
channel, which is provided with a closing device and with a 
valve-controlled iment outlet. Steuer, E., Germany. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 27th. 

PREPARATIONS are being made on the part of several foreign 
Governments to a@ very large volume of business for 
delivery during the latter half of next year. Recent orders 
include 60,000 tons of shell steel for delivery before July Ist, and 
25,000 tons of billets for 9. 2in. shells, taken by a Pittsburg mill. 
Steel plate orders are scrambling over each other for recognition, 
and manufacturers are hard of hearing. Shipbuilders are 
extremely insistent on definite understandings for remote 
deliveries. ‘Tin-plate mills decline to be bound to prices for 
next year. Pressure for cars for European roads is very great. 
The conviction of an indefinite prolongation of the war has 
developed a new set of manufacturing conditions, involving 
higher prices and still more remote deliveries, The American 
naval gramme involves preparations to furnish material 
for four battleships, four scout cruisers, twenty destroyers, and 
thirty submarines, tive bidders are endeavouring to 
ascertain what the steel will cost, and the chance of getting it. 
D tic oc s are bet two fires—limited supplies 
and still higher and uncertain prices. Copper refining capacity 
has increased from 1,600,000,000 Ib. last year to 2,225,000,000 Ib. 
this year, and prices have advanced from an average of 17 cents 
last year to 25 cents this year. 





New York, October 4th. 


AMONG the interesting features in the industrial steel market 
may be mentioned a heavier demand for billets for export to 
England and Italy, and a heavier demand from Russia for 
bar wire and rolling stock. Negotiations for these are 
hanging fire on account of the urgency of delivery and the 
inability of manufacturers to comply. The railroads have been 
obliged to place some rather large orders for cars and engines at 
prices which they refused to entertain a few months ago. Users 
of structural steel find it necessary to contract to pay prices 
for winter and spring. deliveries which a few months ago they 
would not look at. Foreign buyers are not able to place many 
long time contracts and are buying in a hand-to-mouth way, 
Among other rail sales is one to Italy for 10,000 tons. It will 
take upwards of 300,000 tons of steel to make the cars which 
were contracted for during the month of September ; much of 
this material yet remains to be placed. The demand for plate 
exceeds all calculations ; in fact, there is scarcely a steel product 
but what is wanted in excess of reasonable deliveries. Railroad 
traffic is taxing present car facilities ; car building capacity is 
being increased and builders look for a long continued post-war 
d d. Dc tic fequirements are coming forward more 
freely even at the higher prices because every one has relinquished 
all hopes of lower prices on any product. The character of 
demand for months has been piece-meal, and it now looks as 
though consumers would be obliged to contract very far ahead 
at prices which will be determined by the continuance of the 
extraordinary demand. Copper dividends for nine months were 
102,442,033 dols. and profits 224,437,000 dols. Production 
from spelter mines, including the Alaska, is estimated at 
460,000,000 pounds for the third quarter. Exports for 
September, 28,572 tons. Everything for fourth quarter delivery 
has been sold at between 25 and 28 cents. Copper producers 
have contracts on their books amounting to about 800,000,000 
pounds. All this is to be delivered during the first half of the 
year; this represents about one-third of the total refining 


capacity. 














YonTRACTS.—Erith’s Engineering Company,, Limited, 70, 
Gracechureh-street, London, has delivered to the order of the 





Ministry of Munitions of War a very large Erith timber drier. 
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he Institution of Mechanical 
ENGINEERS 
THOMAS HAWKSLEY LECTURE, 1916. 
Mr. HARRY» E. eoxms. Member, will deliver the 
ure on 
“THE GAS ENGINEER Be Fy sae LAST CENTURY,” 
Hall of the Institution to Civil ee Benes, 
treet, 
FRIDAY, muy Eunen P% 16, at 6 p.m. 





[cicestershire County Councii. 
UGHBOROUGH TECHNICAL INSTITU 
WANTED poe, LECT ER i i BNCLNEERING 
oe aa pi tp 


preferably Electrica! 

experience and wit iicath The agen vegmoce is — the 

veriod of the War, but will n probabl ly be made permanent in 

Ihe case of satisfactory service. 
Applications, with not more than ee ipa, The of recent 

tetbnontala, should be sent to The Pri e Technical 

Institute, Laugpncedes . not later than Nosember 1st. 

. A. BROCKINGTON, 

190 Director of Education. 


Northam ton Polytechnic 
a INSTITUTE, LONDON, E.C. 
APPLICA are invited for the folluwing full-tim 
ts in the CIVIL AND MEC ANICAL 
ENGINE: RING “DEPARTS NT ;— 
(1) DEMONSTRATO zane ASSISTANT LECTURER 


Sal 140 
(2) LABORATORY ME MUCHANICand JUN IOR DEMON- 
oreary R, with good practical knowledge of the 
po | Heat Engines. rit) per annum. 
Partioulags al ae of application for either of the above 


can be obtained - application to 
ULLINEOX WALMSLEY, os 
Principal. __"_223 a_ 


Ge eat North of ‘Scotland Raliway 


CONTRACTS MOOR STORES. 
The Directors of sy Great North of Scotland Rai 
pany are prepared to receive TENDBRS for the SUPPLY of 
the undermentioned STORES for six or twelve months (in the 
Company's option) from 1st January, 1917 :— 








way Com- 


No. of No. of 
Form. Form. 
Brooms, Brushes, &c. 1 India-rubber 
Game, Ropes, Flax, and Balata Lee =e 2 
Twi 2 Packing .. .. 16 
Cartage ‘Cloth and Trim- Bar Iron. 5 = : | 
mings .. 3 Iron Castings vk eds Mee Se 
e — '¥ ‘urnishings Jronmongery 19 
s, Hip &.) .. 4 ge and Leather 
( eae and Lime 5 
Cham Jis bains and Nats Tacks, ‘Taper ‘Pins, 
St ponges SY . 6 and Cotter 
Cotton Waste, Lamp Wick, =e " 24 
Sponge Cl otha, F ee, Oils, Tallow, ‘and ‘Turpen- 
&e. re | Se er ee 
Crucibles 8 Soups ane Candles Oe 
Drysalteries .. 9 (Wood) and 
nike, ae. and Steel . Washers 28 
Sastings Springs ( Ly , Buti 4 
Fireclay, Bricks, Pipes, &e. 12 &e. al . .¥ ng . 2 
Galvanised Fencing and Steel Boiler Tubes w 


ping Wire and Steel Steel Tires and Axles for 
Carri: 


nage, and 
hse oe, 24 on“ 4 nafers ( 
amp am e . 
Telegraph me tonsa 6c 


Handles (Hammer, &c } 

and Shunting Poles 15 | 

Forms of Tenders can ‘be obtained from the Stores Superin- 
tendent, 80, Guild-street, A after 9th proximo, on 
paymens of One Shilling for oe — 

Vatterns may be : the Stores Depdt, Inverurie, 
between the hours of Ten a.m. ee Four p.m., from Monday, 
13th, to Monday, 20th November, in usive, except on 
Saturday. 18th, when they will not be on view after Twelve 
o'clock noon. 

Tenders, endorsed “ Tender for Stores,” must be | A 
the undersigned not later than Ten a.m. on Thu 
November next. 

The Directors do not bind themselves to accept the lowest or 








any Tender. 
T. S. MACKINTOSH, 
Secretary. 
Company's Offices. 
80, Guild-street, pheodoee, 
th VUctober, 191 199 
OUN PRKAULS, &. 
(5 \reat Southern and Western 


RAILWAY Rat ARD). 
CONTRACTS 


for Year ye Pos December, a, 

—_ rot the Great saad i eT NDERS for the th SSUP LY 
Compaay to receive Ts. lor the eL 
of the wadarmentionsd STORES for twelve months to 3ist 

Decembli, 1917, or part of that period :— 


No. of No. of 

Form. Form. 
Acid, Sulphuric . .. $v Glass and China Sundries 27s 
Baskets . 10 Ere 
Bolts, Nuts, and Rivets .. 15 | Mardware (Sundry) iE Rcasbids + f 
Brooms and Brushes - 13 | Incandescent Fi rane for ‘- 


Brass Fitings for Car- ts 





Bn he % ~2 indie-rabber Goods -. ma = 
rLamps .. 18 | [mplements, Sund 
De. do. ior Water.. .. 26a Iron Tubes and Fittings 29 
Do. do.forGas .. .. 26r pol eam — Stee! - Wa 
Buntivg Perr. . 12 
Canvas and Backs .. |. 6 rpg FOR WERE mere 
rri .. «. 7a) Linoleum it ae 
Castings, Mall Iron .. 11 Locks and Keys. .. 19 
Cemen! 4 Mats, Fibre . .. 10 
Cloth, Carr. and Uniforms r Morocess .. . -. 7p 
Clothing, Oil ; _. , ee 
Do., 1 R. proofed °. Uak Keys = .. Ba 
Coach Serews and Washers e Oak'trenails§ <1 || |. 36 
c op rs ‘ Plumbago 41 
orl FF sv eke a Rai.way yee (irony 16 
Cotton Waste .. .. |. Sa, Rain-water and 
Crocibles .. 41 Gut a) 
Curled Hair.. .. .. .. %m | Bopes, Pwine, and Flax... 4 
Drysalteries 3 Sewer Pipes, ~—, &c. 32 
kmeey and Glass Cloth, Shovels, — .. 2la 
mS Soft Goods ee 
Fi ies and Tool Steel. | 20 5 
e-bricksand Clay .. 33 Wire 11 
F ish-bolts (Steel) .. .. 16, Screws and spilt a .i4 
Fou 42 | Tin-plates . . 2 
walv. , Buckets, | uae ne eee | 
es ere ie .. Ba 
Grates, mom, and Water-proot Clothing -. 9B 
2 Mm sen ta tote ae | we icks . 
trindston 28 | Wire, Fence and Signal . - He 
Glass, Sheet and Plate |. 27 | Wirew len 





fae tess haan ser 

, at the Gen ‘nchi- 
core Dublin, to whom inquiries for information should be 
m Patterns may be it at the same place on 
ee after t the 3th tatanit between the hours of 10 a.m. and 





ns ender on to be seh 

eT sent in pa yc ‘Tenders for Stores,” 
and to be with him before 
10 polo a.m. oa * dnesday, the isth he , li 





rectors will not consider any Tender except those 
fur nished onthe Company’s — and “to not bind themscives 
to accept the lowest or any Tender. 


ROBERT CRA RAWEORD, Secretar: 
ae Dublin, sf 





TO MANUFACTURERS. 


/ [‘enders Required for Suppiying 
icclting’ ayns. 4 down of ¢omplete PLANT for Silent Cord 

ti k.—If formation 

Engineer Office 33, Norfolk street Bt Stran 


from -4in. x ‘1/32in, to 6in, x jin. 
p+» He nh 





Se Rertloatroet Se WC 


Ww anted at Once, for a Large 

important F IANAGER, tock Builders, a 
thoroughly “cmcient GI GENERAL. ae ER, with first-class 
experience. — would 4 i ae a ar in the 
profits. —Apply, in confidence, X. Z., wie, John- 
stone, Gregory and Company, Wsoitsitars, T " piitced roe, ~peg 


Wanted by Machinery Ex- 
PORTERS, a YOUNG MAN (ineligible, or returned 
from military service), preferably with some practical 
bar ¥ exper nee, wien Sans engine tte . for Office 
Catalogue Work, and later as Foreign Representative. State 
wired.—Address, 226, Engineer Office, 33, Norfolk- 
street, Strand, Ww. a 226 a 


Wanted, . Competent Foundry 


MANAGER ; must be thoro we panier woe A 
weaning! a. 











moulding. Repetition work.—C. and 
Attercli e, Suetiey. 


Wanted, Estimating Assistant, 


with xpombedge ct > mooring 5 ineligible. hope expe: 
rience and accusto' ntling correspondence advan- 
tageous. thabe aon oon 4 = + Ro and salary required. Noone 
already engaged on Government work will employed.— 
‘Address, 212, Engineer Office, 33, Norfolk-street, a. .C. 





Wa anted, Works Manager for}: 


modern and progressive ering firm in Aviation, 
Midlands, under Government control, on War Work. Position, 


a responsible aaa offers to an 

who " a a ge and "dan r. “ftaal 
experience £4 — on not abaya * Know! of auto- 
mobile and general e State lift 
tions, age, experience, ge 
Government work engaged without 
Address, G., 271, Engineer 








required. No one on 
rmission of. present 
em| er — ice, 33, Norfol lk-street, 
htran 193 a 








Wanted, Ww ods Manager for 


F*rm of Heavy Chemical Manufacturers in Cheshire. 


Vietenee will be given to one a owledge of 
the seneans of one ios er Parnes, a knowledge 
of general Mechanical and Electrical Repairs, &., and a 


knowledge of the handling of 


The applicant must be a pane man, and have a good | 


memory. 
Salary (according to experience and ability), £350 to £550 


per annum. 
Applicants must give full details of their experience, 


age, uired, &. E 
Address, 340, Engineer Office; 33, Norfolk-street, Strands W.C. 
A 





W elder (Oxy-Acet tylene) Re: Re-|+ 
QUIRED for Bombay for Ppp 

£300 : per et State age and ex; ~ eng — whether 

sien ras Must be ineligible for mil rvice and ~ 

em menet on Government work.—Write, x H56, Lee and 

Nigh tingale, Liverpool. P951 as 


=) A First- class Machine Tool 
ng WANTED, experienced in the design of 

patie a ed i ary oor : i a : 
are Norfolk-street, Strand, W. : 27. 








n Important Manufacturing 
_& SQUIRES a first-class Onganicing and Pro- 
duction E} GIN KEN for one of its factories now 
producing shells in London. Candidates should have a first- 


class kno’ e of current machine shop — A suitable 
man can make "age himself a permane' ition after 
the _War.—Wri Box care of A. J. wi m and Co., 
Ltd, aH, Glerketwell-road, London, E.C. Wa, 








Assistant to Manager Required 


in works situated in Mi is, manufactu: oS Metal 
Alloys of every description. The position is not a tem) 
mast sate fal particalars, giv ue 
m ex) 
and . ra ion pret hn s nd 
— Hal Address, 1 18, Sagtene Office, 33, eben, «9 c, 
Stran 





equired, for an Important 

the Ministry of Munitions, a fully-qualified 
MECHANICAL ENGINEER with international workshop 
experience and a wide knowl ern machine tools.— 
Write, ‘giving particulars and baa rer | on iment to the 
Ch earing Bureau, 9, Northumberland-street, S. ‘137 4 





nalytical Chemist Required |: 

for Ba -ferrous Metal Works; must have experience, 

and be able to work on own initiative.—Address, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. 222 a 


| (ommercial Representative or 


MANAGER.—REQUIRED by an Engiishman, over 
——— an APPO:NTMENT, preferabiy with head- 
in oe. Can undertake with distinction and 
eont success t) t eneral or 
London rappenanhanion of a British manufactu 
home or export, whose uct is of reciprocal interest to 
architects, public works, civil, municipal, structural, and 
merous Seenees 5 building con rdware and 
merchants and towns of the 

Uni nited Kingdom dna ‘Bri 


contractors, 
‘the. es cities 
by advertiser. First-class per-onal an: 


tish Colonies commercially visited 
and commercial credentials. 
- wae P957, Engineer Office, 33, Norfolk-street, ‘per a 








a High-class Ex- 


W anted, 
PERIENCED LEADING _ Lappe anil ex) 

in Uniflow and geo ag Engine Design Ee m1 
to suitable man ; en gee &oc.—A’ 

lngiaeer Office, 33, ‘Norfoll-stree Strand, W.C. 


W anted, an Experienced 
DRAUGHTSMAN for Magneto Work, oole of 
exigning Too! igs, &c., wie supervision. Liberal terms 

= a sultable ma 1 wkd 29, Engineer Office, 33, Norfolk- 
street, Strand, W. 129 a 


Wanted Assistant Crane 


DRAUGHTSMAN for the North of England. Noone 

loyed on Government work need apply. salary, 

nd experience — —Address, 178, Engineer Office, 33, Norfolk- 
sires, Strand, W.C. ’ 178 a 


Wanted, Experienced Draughts- 


MAN, for firm o! lg bow Well Nn wg TOK 
P958, Engineer Office, 33, Norfolk-street, Strand, W.C. 


anted, Lady Tracer Accus- 
TOMED to Bey as Steel Work.—Address, 


stati experience, and salary required, and send sampie 
of tottering, “0 t) P9860, Engineer Office, 33, Norfolk-street, 
F 950 A 


Strand, W 


A ssistant Draughtsman Wanted | 
for Marine Auxiliary eons: State experience and 
ages expected. No person 4. ly engaged on Government 
bee. or residing more than 1 D miles away need apply.— 
Apply by — to CAIRD and RAYNER, 777, Commercial- 
rad, Limehouse, E. 268 « 


[raughtsman for Jigs and Tools, 

with shop experience. Pahobore gsi eg nr No’ man 

on Government work will —Write, stating quali- 

——— age, salary required ont earliest date can commence 
our nearest Board of ‘trade Labour Exchange, mentioning 
‘he Engineer ”’and No. A2455. 




















Dreailamaa Required for Large 


Controlled Frye graces.) Works in Midlands, manu- 





constructional steel work. Preference 
given to man having experience of works plant.—State in con- 

rng ca and salary required to your bearest 
uur Exchange. No one already © on Government 


work need apply. Mention “The Engineer ” and number 208. 





Epgineering Firmat Westminster 

— services of DRAUGHTSMAN ; must be 
poe nh with ta caseaton f poe eee Ke, 
229, Kngineer Office, 33, Norfolk street, Surana Wc. 8 


Fleetrical Engineer, B Se. Lond., 
aoe og experience, also publicity and aut, 


Frenc! and German, over Army age, 
Engincer . 


POSIT on in 0} fine or works.—Address, P960, 
33, Norfolk-street, Strand, W.C. 





[lectrical Engineer Desires 
- eg WORK. F n nye experience England 
and.U.S. of design and manufacture electrical machinery ; 

formerly “chief electrical engineer large American firm. Accus- 
tomed control men. Disengaged short a 224, 
Engineer Office, 33, Norfolk-street, Strand, 224 » 


fone: Ss A.M.T. Mech. E, Age 


meral engineeri: commercial 
mperionce at home on broad, Bus TIRES PO 


NT MANAGER (works es or ch nee — 
Address, P949, Engineer Office, 33, Norfolk-street, meas Wc. 
B 








Engineer, Mechanical and Civil, 


TES UTE te" PostTiON in facto. — _ and 


uw, = gineer 
Address, ie ‘ul  emacon aa @7, Engineer 
Office, 3, Norfo! k-street, Strand, W. es 


Exgineer (Retired)Could Under- 


py nee’ waging WORK in progress, testing mate- 
Eagin and varied - experiences. wat a Pose. 
ae Ghent 3. Norfolk-street, Surand, W.C. P99 B 


Engineer (z6) Desires Position 

ASSISTANT to Engineer or Manager. Been 
specialising on internal combustion ag at two years’ D O. 

experience and fair ome pelning. Must eet 

work. awe 2, Engineer wo, 3, N . 
B 


Engineer (44), Well Educated, 


capable, thoroughly trained, wide experience — techni- 
cal and commercial affairs, works, ice, und sales 
ment ; able modern methods. Highes: 
references, moderate salary. — Address, P967, Engineer fee, 
33, Norfolx-street, Strand, W. P967 


E/agineering and Iron Foundry 
WORKS MANAGER (37) DESIRES RE-ENGAG 
MENT as such, or similar pesition of trust ; 3 years’ coliege 
— 18 years’ age experience, 4 years as inahager, 7 assis- 
manager.—Address, 248, Engineer Office, — 
promt Strand, W.C. B 


[» alided Officer, Electrical and 
Mechanical experience, first-class o: iser, and _stri 
but tactful disciplinarian, DESIRES POST as WORKS ENGI. 
NEER or MAN AGER ; excellent testimonials. ee 233, 
B 























Experienced Lady Tracers 


WANTED iaet at present pol on munition work). 

Must be quick and accurate. = of work, stating 

ICKE LTD., » Crayford, 
A 


golary and full particulars, to vi 





(F004 Draughtsman Wanted, 
with Aw 


—— or er oo ne ne pes by con- 
troiied firm in t ene No person engaged on ‘Govern- 
ment work need — te age, experience, and salary 
required t Board of 'traae Labour Kxchange, men- 
t oning “ The Engineer” and number 88. 


Office, 33, Norfolk-street, Strand, W. 


Manager (Departmental) Desires 

GE. Good organiser, experienced in Govern- 

rls work, and the sot momma Pe tuihling, wen Be my 
01 Good el i 

*8 Pe 100 hs, Galen anon, Birmingham. .. 187 B 


Works Manager or Head Fore- 


MAN DESIRES BERTH. Steam, gas and oil 
engines, general engineering, modern machine, fitting and 
— practice ; excellent refs. ; 25 years’ experience.— 
Address. dress, Post. Engineer Office, 33, Norfolk-street —, Ww. a 











Beyer’ Assistant Required for 
ectrical Concern.—Write, stati 1 srpertonce, age 
and salary, to B. A., care of Dixon’s, 195, Oxford-st: 

A 


Wanted, General Foreman for 
Boiler, Tank, and General Engineering Works, employ- 
ing 60 to 80 men ; applicant must be thoroughly practical, six 
o'clock man, accustomed to modern methods, and capable of 





Engineer - Superintendent 
ANTED for A 


= gi a oe e iy @ " = Government 
work sho apply.—Apply, Siving Tul partic rs to nearest 
Labour Exchange, quoting ‘The Engineer” and No. 225. 


orks Manager, Shortly Dis- 
ENGAGED, is open to ACCEPT bod A 
BERTH with good concern engaged on War, but not munition, 
work. Experien ctical aud 2 a 
not advertised. London or South of Kngland — 
Address, #965, Engineer Office, 33, Norfolk-street, strand, W W.C c 








given ‘to one having previous experience. —Address, | al 
neer Office, 33, Norfolk-street, Strand, W.C. *% 


Engineer’ Wanted for the Preston 


Lewes-road, Brighton ; must have experience in 

Laundry Machine and Suction Gas Plant, able to undertake 

keep same in working order.—Apply, stati b expe. 
rience, last situation, salary required, and any other particu. 

a ha J. JACKSON SAIN T, C.A., 22, Lowther-street, 
Jarlisle. 221 a 


Ezg ineer Wanted for Works in 


lasgow, employing about 1000. Excellent opening for 
really competent man, who can take complete charge of pro- 
duction. Works at present en; on urgent war work. 








in General 
n Government work, West 
Must be first- 
erences. No one 
SPP = .—Addi 146, 


Foreman Required 


Engincering Works, cugaged on 

of England, for G cting and Saco Sh 
— engineer. Permanency. 

engaged on Government work 
Engweer Office, 33, Norfolk-street, "tart 


Foreman Wanted for Contractors’ 


Smith shop in Dublin; 10 fires and machine tools for 
manufacture of Light Steel Structures, roofs and hier ego 
iron fences, ahd gates, and general smithwork, 
cold angie So Teaming. Over 3 to 40 men.—Reply, stating age, 
experience, and wages tay “ment to your nearest Labour 
Exchange, quoti *The Engineer” and No. A2452. Unly 
ineligioie men not em,luyed on Government work need apply. 








Expert knowledge of modern tools and meth o 
‘concninneey, essential Give 


er with experience of hea’ 
fullest vactails of of experience an a: and state salary 
required.—Address, , Engineer Office, 33, Norfolk-street, 
Strand, W.C. 207 a 





Epgineer. —Wanted Imme- 
eel E Smart ENGINEER, used to Printing 
Presses, especially the Erection of Automatic Sheet-feeding 
Machines for same. Ineligible for oer service, or dis- 


a soldier-engineer. experience, pn ag 
a 1D.U., care of Streets  Corehil ne. 


Macl Up-to-date, 


eT 
Wheel ig Plant, con- 


QUIRED to Take 
trolled establishment in Sco’ ree Must >) experience 
an ent 

a aad ged be Gore 


working with female labour. 

ee rk will gee Fa yea rehys engaged 

ment work w: = — your nearest Board of 
Trade Labour » a4 Me “The En and 


Storekeeper Required by Well- 
KNOWN London Firm vf Eiectrical sngineers and 
Government Contractors. .Good first-class man with 
previous experience of Electrical Stores and good organising 


ead Foreman. or Assistant 


. Superintendent is OPEN for EROESREENS. ‘experi- 
enced in the most nag practice Soh 





a Emanuel and Sons, 


13, George-street, er, “square, 
LONDON, 


SHARE INTEREST, poner a one-sixth of the entire 
Preference stock, and one-tenth .of the whole Ordinary 
stock of the above Company, to be sold for £5000. 

For particulars apply :— 

Mr. D. KLEIN. 
145, Queen Victoria-street, 
LONDON, EC. 2591 








(Jatalogue Compilation.—Expd. 


ability. No man b) dered.— address, MAN used tech. Engl, = Ital., Port., Span., Sa 
stating full. eiessannl tadtaneesteee: Poss, Ragress: | Fimsh. WANTS WORK.—E., c/o Lonsdales, 35, Grays Inn- 
Office, 33, Norfolk-street, Strand, W.C. A road. Holborn 825. 244 Bw 





Works Clerk Wanted, Experi- 


ENCED and capable, for Electrical Eng.aeers.— 
Apply by letter, stating full experience, age and eee to 
, care of Dixon’s, 199, Oxtord street, W p96. 





Advertiser, Experienced in 


Gauging, Inspeceing » a and Turning, with general 





number 7. 


win Sg KS responsible TSPPOINTMENT. 
Disonenged ita references,—Address, P956, 
i Office, oa Norfolbseeek, Strand, W.C. Poo B 





odern Machine Tools.— Lead- 


ING Firm wishes to stre ae Ra Deine Ratt 
the addition of an ENGINEER of rience, 
jmp: « of taking a responsible position addres, 9, Bog 
neer Office, 33, Norfolk-street, Strand, W.C. 


Boe Drill Designer er Required, 


oie | inet a ty SNe advons, ie 218, "Ragineer erie, 











(vil Engineer, Long Experience 
waterworks, river,.and canal navigation work, Parlia- 
mentary surveys, Permanent.or Tem AP- 
POLNTMENT. ar adress, P854, Engineer Office, SNe Norfolk- 
eases Strand, W.C. P85 » 


(jivil, Engineer, Qualified 
mechanical experience, DESIRES AFPOINTMENT.— 
Address, A.Z., Bottesford, Notts. P9S3 B 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 


y bee ary LONDON, E.C. 
26, Cekenaechstaees: Nareistlocn: Tyne. Sp3005 





SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &ic., 


Paces II, IIL, LXXVI. 
Numerical Index to Advertisements, 
Pace LXXV, 








ii THE ENGINEER Ocr. 27, 1916 
——— a 








4 e Firm of  Baygineore in 
= Face “> oe nh a fora ae | 
at jon as PREM «2002, Engine ude 


and Drawing-office.—Address, 
tonne Ne Sh Strand, W.C, 

ngineering Pupil.— Firm 
7 Cos rs), employing 500 hands, have 





ee ae Pumps - and Well- 





f Walls be, 
PP ee A 
Fo: 8 Sale, a alloway Boiler, 
fe Mak TaN! AC Ss BRS 





x ACANC varied classes of work done, 1 
ones TE ey moderate.—Address, cae gs 
ice, 33, Norfolk-street, Strand, W.C. 
and 
4 ¥4Ga ANCY 


Pupil —The Borough 
.—Address, TOWN HALL. 





Waterworks Engineer of Leami 
in his office for’ a PUP. 


Isp C.H., Inst. Mech. E., B.Sc., 
ye ok eg A 

CANDIDA A! Be : hiher orally or by cor 

of successes 


twelve y 
commenced ofeng aime. a Se basses” 











Fer Sale, Air CG mpressor, 

ag tg gd by_ Broom and Yin. “stroke. Air 
receiver 6 by Also INGERSOL doin. a by 12m. 
stroke.—A. UNDERWOOD. 3, Queen: street, E B53 


re" 


Nine 


ies ranes for Sale.— 
on ie ee _ is sd 







Theodolites, 


gt | SECOND. AND. 


Sale, 


WIN i 
ELAR SON'S, Bigh Holborn, W 


Fer, 
D 


oe: 0 
euret & pare om Da miu as. 3 be 
ins ot Ui ees ase | Por Sale, Levels, 
inter ee "i For sale for imum e PRA SCR ope engl a 
very. “tau Y and SON, Ltd., Erith p- born, W.C, 
, Erith, we Hescats Se, nn-road). 2003 ¢ 





pai Boiler for Sale, 2+ ft. 


X 7ft., for 80 eg Price £120 on rails yeeros 8, 
204, Engineer Office, Norfoik-street, Strand, W.C. 204 « 





Fer Sale, eee ae 3000 








AB Old-established Firm “of 


neers in Westminster, with excellent poo and cop- 
REPRESENT 


Bections, ‘are — ED Midland and 
ni ‘London.— Address, 327, ‘Engineer Office, 
Norfelk-street, “Strand. W.c. Roe 





V anted, at Once, the Following 
NEW OR SECOND-HAND TOOLS :-— 
Two = Le Blorid, Pratt and Whitney, or Hendey Norton 


Lé 3. 

. oe. Ps ana Whitney or Hendey Norton LATHES. 
Must | be fully 

Two fin. BED rc LATHES. Any good m 


Qné ‘Sin. STROKE SHAPER.: ‘Potter et “Johnson pre- 
e! 

One Universal TOOL and CUTTER GRINDER ; 
attachnient to grind 3ttin: hole. 

One Union or other make TWIST DRILL GRINDER, 


1/16in. to Hin 
Must fitst-class condition, suitable for teol-room use — 
Full iedlars and to the S LL a ated ee 
an@ ELECTREE CO. 


Wea De Dagenham, Essex. 2i8 ¥ 
Wanted, Good New or > Second- 


HAND PUMP, motor or pre geine, meres 1700 to 


internal 





ch. ; canacity 30 to per minute.— 
fHouls. SROADBENT an SUNS, ih a7 Central reaver, 
Fr 





Huddersfield 
anted, Lancashire Boiler, 
Soft. by Bit. ; ; must bé insured for 120 Ib. pressure ; all 


Yr 
W 

mplete for mnpt delivery; hew or second-hand. — 

WIDET ASS and SONS, 3, Queen Victoria-street, a 

r 


Wanted, Modern Bevel Gear 


PLANER, in good condition. to cut 5 A 2in. —_ and 
2ft. diameter.—-MANN’S STEAM WAGON © 4s. 230r 


W Janted, Steam Engine, About 

00 H-P., standing np ME or: eae. with 
exttabien boiter for heatrng with weed re! Second-hand 
in excellent. -eondition, or vie pair ao ry BLP. would do. 
Pull details and yews. we dress, P958; Engineer Uffice, S. 


Norfoik-street, Strand, 
ve to Purchase, Good 


SECOND-HAND 5-10 Ton STEAM Loco. CRANES, 

good makers; standard gauge. Send full particulars and 
ene price.— Address, 725, ngineer Office, 33, Norfolk-street, 
Strand; W.0 763 F 


anted, Two Senoisil- Fae 


DYNAMOS, orie 100 iiewetae. 4 other 75 kilowatts. 
Also Four MOTORS, two P., 20 HP. — * a 
continnous 


alt for 200 + Soecontlne State 
Address, 26, Engineer Office, 3 aga 


and full jeulars.— 
street, Strand, W.U_ 
Wanted | eeesx. Secand-hand | am 
RTICAL and HUR. ONTAL MILLING MA- 
CHENES, pane Small and Large CAPSTAN LATHES 
good ondition. —Reply, te full particulars, to 
uM ACHINERY, 123, Cannon-street, E.C. 245 & 




















in Connection with 
Pratt and Whitney THREAD 
capatity.- New or 
particu.ars-and pri 
PELECTRIC ee 


Required, 
ranitions contracts, 
MicLING MACHINE; up to 4 
hand; first-class condition.—Futt 
STERLING TELEPHONE and 
Dagenha 


Shap ping Machine.—Wanted, a 
Massive Doublé-headed ee MACHINE, ~ 
good condition. From 20im. to 3im: ‘stro! State 

name, price, and where can hon seen. CHUCKING LATHE 
WANTED. from Qin: to 15in. wig xa —Adiiress, 129, mupe 
Office, 3, Norfolk-street, Strand, lip 


ces to 
Ltd., 
af 








Compressors.—For Sale, 
te superior Straight-line S:eam-driven AIR COM- 
ESSOR ; cylinders 15in. by I5in. hy 24in. stroke ; capucity 
if cubic feet hee = ao minute. 
One Tngersdll rial **X” Helt-driven AIR COM- 
PRESSOR ; du ube ‘eplinders, 2zin. diameter by 20in. stroke ; 
capacity 2637 cubie 
RIDDE.-and oo. 40, St. Enoch-square, Glasgow. 181.a 





(\ast Tron Chairs.— For a 

LATE DELIVERY, good RELAYABLE THREE- 
CHAIRS; cheap to “clear. Address, 128, har 
OMes, 33, Yorfork- street; Strand, W.C. 


Fx Sale :- — 
One goo Base Plug RIVETING HAMMER, 
ee a 


BoLr 





sehr an dad Masnsb &in. Centre HEXAGON TURRET 
cree Okina LATHE, with hollow spiudle, ljin. hole, all 
geareg head fittéd with Sin. satrontats Taylor ¢huck, pump, 
and i 00d condition. Price £171 

Address, 218 | Sherhoer Office, 33, Notfolk -street, one, ¥- ing 





For Sale eee 


COAL CUTTERS, including Jeffrey Shortwall 
pe jaa Machines, also Diamond “Machiaes, with 


350 kK. Ww. “AUTERNATOR, three ra Lec qygles les, 


550 volts, by B.T.H. Co., driven ‘4 

TW Ww ESTINGHOUSE MOTOR GENERAT- 

30 H.P: Sos S-phase, 40 ‘cycles, 480-500 

+ ob "Gonerstal nA 3 DC /; compound wound. 
Each set on separate so! 

80 a. PHENT MOTOR, A.C., 625 

40 cycles, 3- 

STEAM- DRIVEN AIR COMPRESSOR, by 

a ae ye ey ee a ft. capacity, steam and 
jin dia. by 

HORIZONTAL Cc — COMPOUND CORLISS 
VALVE ENGINE, . 33in. L.P. cyls., 42in. 
stroke. Patent cut- BP ion. F Gian Musgraves, Bolton. 

2 ‘Ton. ty O. STEAM CRANE, by Johnsons, 

n. gauge ; boiler insured $9 Ib. pressure. 

SADDLE TANK LUCO., 12in. cyls., 4 wheels 
coupled, 126 tb. steam pressure, 

LOOCG., 9gin. eyls., 14in. stroke, 6 wheels coupled, 
with trailing bogie, 2ft. ga 


R.H. LONGBOTHAM & CO., Ltd., 


volts, 


WAKEFIELD, 
& AT MILBURN ptesende NEWCASTLE-ON-TYNE. 
Tel: 4 Wakegeld ; 867 Hewcastl 
Tel. Add. mgineer, ‘akefield.” 2017 





8 thle, alte ti simila tity HARDENING 
ve r a 
POTS, Sin diameter. wRdarene, ? Engine eer Once, 55, ‘Norfolts 
street, 
he Sale, Balata ine T wo 
Ls make good are ts =. - 
NDERWE ES, Gunes-at t, KE. 
Fer Sale, Barga ain, “Owing 
TO CHANGE OVER 10 POWER 


One’ hi Cage yer TENG 
cylinder iéin. strok sae 2 
yaad lgin. diameter, indicated to drive ie 


or. we PULLEY, with eight 14 new ropes. 
t: diamete 


Vy ue © ei RS 
Splendid 


left.- x ee BOIL«R, com: plete with all 
boiler < folane. S . 
a Nal io, wu rele © pert ect condition 

ING iT XPPaRa TUS, suitable for cleaning 


“ftw BENDING MACHINE for bending Min. and Ijin. 
oy be i 
Betty nist B and SO f SON, Lia. Spans Founters, and 
rks, 


Finishers, 


hes ‘Sale, Blowers—7in,, 5in., and 
theta en Re 


Fe Sale, Gas ge 43 B.H.P. 


(Campo beil’s), with ir < Compressor Suction Plant com- 
t-class conditi: Heplaced 2 par ly, 
ste a ie FRASER and SUNS. Dae 


ss Sale, H haste “Horizontal | 


ay PUMPING ENG pee, a eet 26in. —_ 
nm. pan; 

oss heads: &e.—or full 
Ed, Albion Works, 














+ metal 
7 artionlags cooly ly THOS. aa sae 





‘or | Sale, Landi hire Boiler, 
shell, fla 4 } Th Sin tor di7o en rai “Addres iS ten “. 
inet, Banged Gabon Norfolk-street, Strang, WG. ee 





F or Sale, Léswad's Vertical 


agg ogee CONDENSING PUMP, about Win. steain 
cylinder x 20in. stroke ; pump cylinder 2vin. 


About 200 yards of 10in: cast iron "STEAM PIPES. 
About 1 of 3in. SHAF FrING, and 2 BEARINGS. 
REYS HARRY; Lianelly.- 7 200 « 





Fe Sale, One Beiliss Engine, 
% iB. cylinders, with 7 K.W. single phase, 50 
Sse Fe 2200 volts, alternator.—-THOMAS JOHNSON, = 





Fer Sale, One Vertical Air Com. 
ae els Musker sre alectne driven ‘HP. and an. 


ie crs amber 
automat.c receiver 2ft. ba In. 
dia. air air main, Wi fe aria culais frem 
EVWARD WOvD and CO., Lid, cea Lenton, Man- 
chester. P9206 














eee Sale or 
Queen amediate delivers Ee 
F or Sale, Pawartul “Mo Jere 
+ ot Ep abeend OO oo. 0st St. ignveh-square, Glasgow. 182 
GARDNER ENGINES, on closed-in chassis, in first-class 
xA.M., c/o Advertisement Depart- 
ge-strée 


roltrap ihe Balt ii 

30ft. PLATE EDGE Um ptt W acuith't to take a 
se Sale, Several #6 H.P. 
mente utral News, 6 a 5, New Bri LEC. 191 « 


For Sale, Superior 100 K.W. 


Bellias-Silvertown “Baiancer” ELECTRIC GENE- 
RATING SET, 250-K0 Volts, itn oe condition. 
RIDDEL and OU., 4u, St. Ishoch-squaré, Glasgow. 
Fer, Sale, Tri Expansjon 
nee ai <3 8 n., 194in., atid S3in. »” ep 
stroke. — rien ee Lae i f 
A.bion Works, Shemela b 


or Sale, 





183 6 








Two Sets Horizontal 





HYDRAULIC PUMPS.  Three-throw, 30 ewt. 
fener inch, Hin. gers, og and necks, din. 
pater tin. main eh, 4%. ‘pa 
pply, HOS. OXLEY, Ltd; “Bhilok big Wa 
Telephione 468 (three lines}. "Grams, “tronical, -. : 
For Sale, Two § H.P. Portable 
ENGINES, x ual new, 90 Ibs. steam. ae 
TNDERWOOD, 3, Guiccsie he 





Fo: Sale, Two 100 K.W. C.C. 


GENERATORS, 100-120 volts, eP rpm. ; belt drive ; 
peorty new.— WILLIAMS and SONS, » Queen Victoria; 
street, London. ' Ble 


Fer Sale, 40 H.P. Compound |s¢ 


self- contained STEAM ENGINE, cre. 12in Pe 2tin. x 

ast stroke. Paxman; exeejleat condition, with 

ILER baits x t. 00 Ibs. steam, eee or separate, seen 
working 14 days.—A. UNDERWOOD, Queen-st., E.C. 1 


210 K.W. Sulzer- 


aus direct. coupled to €.C. 


and SUNS," 37, as 








or Sale, 

DIESEL on arate 
Ft Geoerator.— WIL 
Vietoria-street, London: 


AS Cae ee SS 





or Sale, 250 Pons Cast Tron 

FLOOR R PLATES, fr jin. thick.— 

AE THOS, OXLEY, Ltd. Shtioh'¥ Werke! shef eld. a 
(three lies). ‘Grams, | Jronical, Sheffield.” 235 6 





Sale, 500 K.V.A. Gene- 


RaTOR, 400 ‘volt, 50 cycles, three-phase y A.EG.), 
lators, driving ropes ‘and ee 'y ; imme- 
EKWOOD, 3, Queen-street, F.C. 255 u 


Fer, 


with bed-plate. 
diate d/d.—A. UN 


(jenerating Sets, D.C. 


One ra K.W. BELLISS-KERR, en: volts, 
— wo > SR PNT 220/230 vo! 
wo 





BR 220 
K.W. BELLISS W. STMINST 


Bn 
R, 110 volts. 
K.W. BELLISS, G. volts. 


ee. uirrel Cage, 
period, 400,440 volt, 720 r. te 
slide rails, ‘starting switches, &., F Beltiah esting 


Pi H.P., three- % 500 volt, 480 “9 

Scott Mountain’s mae — i axa 
7 the above are read; ce, 3S Not 

ddréss, 237, Engineer U1 Motfolt-street, Sinand, y. $. 


LOQOMONIVES & TRACTORS, 


Yin. SE conpled, 2 Manning-Wardlo LOCO., 140 Ib, w.p., 
copy 
"Fout-coupled Manning- Wardle LOCO., steel box and 
tubes, 120 £380. 
8in. Gearon led Manning- Wardle LOCO., 
brass tubes, 120 Ib. w rice. 
St. Gauge Hudswe! “Clarke EOCO., 


copper box, 


a led, 9in. cylin- 


ders, new co; box and tubes, 160 1b. w 
-, four- voaipiod: éin. cylinders, 
; Ph oe érr-Stuart LOCOS., r boxes. 
166 Ib. oe fo spre : 


Gouge all LOCO., 8in. sounder. 140 lb. w. 
Ton Wallis and Steevens STEAM TRACTOR, Toner ¥. p- 


oe Ton YORKSHIRE STEAM WAGUN, 201b wip. £225 
_JOHN Kr W AKE. DARLING DGTON. 


MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVERY. 
1: Orders enh maldont to ) the aperorsl of of Lead 
centre x 4ft. straight bed HAND LATHES. Two 
wi Fy % 
ae xan. straight bed $.8.8.Ser. LATHES. Two weeks ; 
new. 
iin a. 
ES, Oft. ai 
be 92, mo and. iste 








St one is, Sut ae Oa d EDRAACING 


ens Hee aheoe Ber. ‘Latné, huck. Stock ; 


fe 124in. 12ft. nina bes SLIDING and SURFACING 
LATHE chuck. Si d-han: 
a WET ‘GRINDERS, with wheel. Ten days ; 
One SAW SHARPENER, for saws up to in. diam. 


; Rew. 
Orie ‘Américan FILE SHARPENER. Stock ; 
wns {oaeeShipman Yio. “Faree-spindie BRILLS, with 


a he ettich Beil BeiTdog * RADIAL DRILLS, gear-box drive. 


"avin “Hates ~ pouEs HS MERS. Four weeks ; new. 


ERS. Two weeks; new 
One’ 9in. stroke KEYSEAILER, by Baker Brés! Stock ; 


second- 

Eighteen COKE CRUSHERS. Stock ; new. 
eb conte x &ft. $.9 Ser. - bale gap bed LATHES ; 

6in. x Git. ckaaw 3 Mac HINES. Stock ; new. 

éin. . c_ Szoke eae Bulldog * *SLOTTING 





Mee atish "DEELEX HORIZONTAL BORERS, 

VERTICAL tui MILLS and DUPLEX DRILLS 

THE JUDSON-JACKSON COMPANY, LTD., 
80, Mt London, 8.W. 


Telegrams : Gena, London. 
Teiephone: Victoria, 


. rr . . 
achine Tools for Immediate 
DELIVERY. 
Heavy Gin LAT &, 144 centres, 20ft. oft. gap bed. 
Swift Tt a = aes 96. gap bed. 
BORING aHe} 
Two DEA, RILLING: Mac HINES, 6ft. 6in. arm. 


RIZONTAL, oMACHI RE MACHINES. 
eros ott 
One PLANING MACH SINE ae 6in. by 2ft. éin. 
Two Two-s indie SENSITIVE. DRILL ING MACHINES. 
inet PUGSLEY and SUNS, bLtd., ee Se. 
Ol. 6 


MACHINES FOR MUNITIONS 


FROM STOCK OR EARLY DELIVERY. 





street. W. inst 
t, 


729 « 








Rand- “0m aaa TAL MILLERS 


TWo. Stock 
Two. Combinec and DRY TOOL 
GHINDER , 14in: X Zin. wheel a 
FIVE. 13gin. SENSITIVE DRILLS, to drill to gin. Stock 
TWo. in. SENSITIVE BENCH DRILLING 
MACHINES, to drill to jin. Stock 
ONE. TOOL and CUTTER GRINDER, complete 
on stand, to admit between centres 
lin. long x 9$in. diameter Stock 
TWo. 20in. Super Rego DRILLING MACHINES, 
to drill] to ajin. Stock 
THREE. 10in. Seat Tys DRILLS, mounted on 
colam Stock 
ONE. HORIZONTAL m MILLER, capacity 24in. x 
14 days 
THREE. “FORTUNA” Hack Sawing ee, 
capacity 6in. « 6in. Stock 
ONE. 7hin. x ft. SCREW-C UTTING L ATHE Stock 
TWO. 6jin. x 6ft. GAP BED LATHES . 7 days 
TWO. 9in. x &f}. GAP BED LATHES 7 days 
ONE. 3in. PITTLER LATHE Stock 


We hold a good Stock of High-speed Drills, Milling Cutters, 
-} Saws, and Beas aude, Shell Drills, Sheil Ts also 
Sitting Se of thigh shoe a s, Sh ‘aps, 


JAMES Ww. CARR al and CO., Ltd., 
Victoria-street, 


Lond 
~~ Dustiess, Cannon, London. 
laude : City $n fferr lines). 250 « 


ortar Pan, 7f{t., on on Wheel For 


E, nearl: hes 
nes thik PEP. ier chee curiae, Horo OR, complete with 
i 


8 voto ig, lose pulleys, a 
4¢ cwt. EIGHING MACHINE, by MN Senn 5 ad Son 
FFOLDING and SLEEPERS.— i A. LEAD- 
ER, 7, Windsor-road, Wanstead, 1% @ 


New Creosoted Slee aed 
guein ile Soper phe Strand, W. os ie 


(Qe Sale, Galloway Boiler, 28ft. 
x 7ft. for 80 Ib. Be fitted with indostric ble ba bars 

for forced dra ee £155 On rails, Address, 

néer Uffice, oN folk otee street, Strand, W.c. bas an s 


ails For Sale. 
200 Tons BH. RAILS, 70 to 80. Ib. per yard. Points 
and Crossings, with Cl. Chairs for same. 
150 Tons F.B. ped as Ib., 2010, and 22 |b. per yard. 
Tiel ot ee LEY, Leds Shiioh Wi 
apply, v 4 “ Gy) orks, Sheffield. 
hone 4630 (three fines). ‘Grams, “ Fronical, Sheffield. se, 


Second-hand. Jones and 














wo 
it Jems Fiat nimi LATHES, 2ip. x 24in., cone 
riv 
One. SECOND: ND Jonesand Lamson TURRET LATHE, 
2in. x 24in., g 
Two SECON DHAN ND National Acme AUTOMATICS, 


one TAN. eaphalty Pat one jin. capacity. 
Car de in London warehouse of H. J. BREWSTER 
and OO., 11, Queen Victoria-street, KC. Phone City =, 
o 


K.W. Willans- avg ea 


mt Dati Gatley Brothers ta naa 


° | Signer Wo Gap arg works oo; Tete 











PATTERNS. 


GEO WAILES and CO, 
EUSTON ROAD, N.W., 


prepared g AKE A CLASSES of PATTE 
Plait or cored work, aye Puen ine gs or &ketches. acs 
Work can be carried out under customers’ enema! supe 
vision. inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 4 


STOCK BOILERS. 


. Sin. by 160 w.p. 
ag Sa OF A iby 1p Zt 

e nh wp 
Four 30ft. b by vy 8ft. 3in. by 100 w.p. 
Two 30ft. by ft. 6in. bY 100 w.p. 
Seventy other sizes and pressures. 


JOHN THOMPSON | 


WOLVERHAMPTON. 


CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, yean SHEFFIELD, 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 
“lt ae eoeee 

Prices and Specificati Seeeah 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘"° 


GOYAN,. GLASGOW. 
Londos Office :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q42 


| HARRISON & & CAMM, M, Ld. 
Ls — 
With Gast or Hydraulic Forged Naves. 


Wagon Iron’ Castings, RAILWAY WAGONS 
inn ices Steel or Timber). r 





K373 





487 














THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


Pele cake znd ee Len, WAGON: 
Ook RAILWAY 





Teenie IN ie 


KERR A ya & cO., LTD., 
aaa gt aed ph hob Ld, their 


comoriviis 
a ee 
; - a 
P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, ‘ota ue 
of RAILWAY WAGO 


iy other PERMANENT WAY MATER jis SPIRES. od and 
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ERECTION OF THE SOUTH CANTILEVER ARM 
OF THE NEW QUEBEC BRIDGE.“ 
No. I, 

During the season of 1915 the material of the 
new Quebec Bridge erected on the south shore of the 
st. Lawrence River consisted of the inside falsework 
carrying the anchor arm floor and traveller tracks, 
the outside staging..carrying the anchor arm truss 
material and bracing, and the complete erection of 
the south anchor arm, including the main post and 
links at the top of the main post, connecting the 
top chords of the cantilever and anchor arms. The 
total weight of steel erected by the one traveller on 
the south shore during the season amounted to 
approximately 20,000 tons, including the weight of 
the falsework. 

At the close of the working period the traveller 
was standing over the south main pier, prepared to 
begin the erection of the south cantilever arm as 
soon as the working season for 1916 opened. The 
erection of the 13,000 tons of steel in the south 
cantilever arm was properly started about April Ist, 
1916, by which time the traveller machinery and 
tackle had been thoroughly overhauled and put in 
working condition. The members of the cantilever 
arm placed by the traveller while standing over the 
main pier are shown in heavy lines in Fig. 1 in our 
two-page Supplement. The first half of the erection 
bridge, which was used, panel after panel, to support 
the bottom chords and laterals, as well as the main 
tension verticals, unti! these members were properly 
aligned, their splices riveted completely, and the 
final connections to the upper truss members made, 
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Fig. 7--TRAVELLER MOVING ERECTION BRIDGE 


was first; placed in position, connected up to its 
bearings on the main shoes, and the front end tied 
back by means of yoking girders and links to the 
main post. 

This erection bridge is illustrated in Fig. 2 in the 
Supplement. It was made up of four plate girders 
of a length equal, approximately, to the longest main 
panel of the cantilever agms. They were placed in 
pairs under the chords of the trusses on each side of 
the bridge. The two girders forming a pair were 
spaced far enough apart to allow ample working 
space for the men on each side of the bottom chord 
members, ‘The girders of each pair were braced together 
by cross girders, which transferred the load of the 
truss members to the girders, and also provided seats 
for the hydraulic jacks which were used for aligning 
and connecting these truss members. -Each pair of 
girders had a complete bottom lateral system and 
a wooden floor supported along the bottom flange. 
his wooden floor between the girders completed a 
splendid working apartment for the assemblers and 
riveters who were working on the chords. The pairs 
of girders were braced together by two transverse 
plate girders, which had a separate lateral system of 
their own. These transverse girders had to support 
the bottom chord laterals until the end connections 
were made. ‘The erection bridge was thus an entirely 
complete erection unit, and was handled as such. Tt 
was supported at the end nearest to the main pier 





* ‘This article was written before the accident s 
11th during the hoisting in of the suspended ae mee ~saael 


while in use by pins connecting to brackets, which CM16-CML5, were next hung from the main post by 
were bolted to the bottom flanges of the chord mem- | driving the pin at the upper end, CM16. These 
bers already placed. The other end was held up > members were followed by the placing and careful 
by links at the centre and end of the erection bridge. | centring of the shoe pins of the lower section. 
These links were attached to yoking girders, which CL16-CM15, of the main compression diagonals. 
straddled the compression diagonals already erected' As shown in Fig. 3 in the Supplement, the upper 
overhead and in the panel to the rear of the bridge. ends of the sections were tied back and held in position, 
The method of handling the erection bridge by | temporarily, by tackle to the main post. As soon 
the traveller cranes while being moved forward into | as the two halves of the lower sections were placed, 
a new position is illustrated in Fig. 7 herewith. The! the pins connecting the sub-tension diagonal, 
links to the forward end were first disconnected. | CM16-CM15, to the main compression diagonal at 
The load of the erection bridge was then taken by |CM15, were driven, and the sway bracing for these 
the rear cranes, links L1 were disconnected, and the lower sections was placed in position. These com- 
pins connecting the bridge to the chord brackets | pression diagonals are built members with an arrange- 
were removed. The bridge was then lowered and ment of cross section, similar to that of the bottom 
moved forward until stopped by the bottem laterals chord, but of much smaller area. They are spliced, 
of the chord panel just completed. At this point shipped, and handled in the same manner as the 
the bridge was connected up to, and the load trans- bottom chord members. The diagonals in the panel 
ferred to, the hoisting tackle of the front cranes. The next to the main pier, where the weight of the member 
bridge was then moved forward and lifted up into itself has practically no influence on the remainder of 
its new position. the bridge, were made of carbon steel. All of the 
In the first main panel, CL16-CL14—see Fig. 1— | remaining main compression diagonals in the canti- 
as soon as the first section of the erection bridge was lever arm were built of nickel steel. The sub-posts, 
in position the 30in. diameter pins, with their 45in. CM15-CF15, and the single web floor-beams at CF 15 
diameter sleeves, for the cantilever arm bottom ‘were next erected, and the steel for the bridge floor 
chords, and the 20in. diameter pins, with 30in. from CF16 to CF15 was laid. The traveller was then 
diameter sleeves, for the main compression diagonal, | advanced, until the front legs rested on the floor-beam 
CL16-CM14, were placed in position at CL16 on the at CF15. 
shoes. These pins are in pairs, two for each chord The fioor-beams of the bridge, built of carbon steel, 
or diagonal, and for each pin there are two semi- are 88ft. centre to centre of pins, and 10ft. back to 
circular forged sleeves. The heaviest pin with its back of flange angles, the heaviest weighing 
sleeves weighed in the assembled condition 26,000 lb. approximately 120,000 Ib. In the majority of 
The first Sections, CL16-CL15, of the cantilever arm cases for the cantilever arm they have additional 
bottom chord were then placed on the erection material in the web and flange to take care of the 
bridge and carefully centred and aligned from the | shears and moments from the dead weight of the 
shoe. These members, built entirely of nickel steel, traveller and the lifted loads. To lift these floor- 
having a cross-sectional area of 1630 square inches, beams from the cars and place them in their position 
with outside dimensions of cross section, 84in. deep in the bridge necessitated the design of a special 
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Fig. 8 LIFTING HOOK FOR FLOOR BEAMS 


by 124in. wide, are the heaviest pieces in the cantilever | lifting connection, shown in Fig. 8 herewith. This 
arms. | lifting connection had two sets of east vanadium 
Each main panel chord, made up of four vertical | steel hooks which engaged the top flanges of the 
webs, laced longitudinally in three horizontal planes, | floor-beams. ‘These hooks were pin-connected to 
was divided into two half-panel sections, the members | hanger plates that were in turn riveted to a crosshead 
being fully spliced at this half-panel point in material | composed of two 10in. at 25 lb. channels. A specially 
and rivets, as well as being accurately faced to as | designed swivel pin, with an eye at the upper end 
nearly a perfect bearing as modern equipment and | and threaded at the lower end to engage a cast. steel 
machinery could make possible. Each half panel bearing nut, was used to transfer the load from the 
section was again divided vertically along its longi- | hoisting cables to the channel crosshead. A _ short 
tudinal centre line. The member was shipped and | cast steel guide pin was bolted to the top of the 
handled in these sections, the heaviest of the sections | floor-beams, and served the purpose of ensuring that 
weighing 160,000 Ib. Each section was handled by | the floor-beam would rotate about a vertical axis. 
means of specially designed and tested hitches, | The floor beams were lifted from the ears by the two 
bolted to the top flanges, two sets of hitches to each | hoists of the front traveller crane, carried out until 
section. The sections were lifted from the cars in they cleared the steel work of the traveller, then 
pairs, at the same time, one section for the east truss | rotated through an angle of 90 deg. and lowered into 
and the corresponding section for the west truss, all | position. 
four of the 55-ton hoists for the two travelling cranes | At each of the sub-panel points temporary bracing 
at the top of the traveller being used, one hoist of | was put in from the floor-beam to the sub-panel 
each crane to a section. The sections after leaving | point, to transfer the wind load on the traveller to 
the cars were “ fleeted” apart until they hung| the bracing planes of the trusses. The traveller, 
vertically over their positions on the erection bridge, | standing with its front legs resting on floor-beam CF 15. 
when they were lowered into place. | first erected—see Fig. 4 in the Supplement— the 
The erection of the half-panel of the bottom chords | completing section of the erection bridge. ‘The 
was followed by the placing of a half-panel of the | bottom chord half-panel sections, CL15-CL14, were 
bottom laterals, panel CL16—-CL15, from the shoes to | then placed on the erection bridge, jacked into line, 
the middle intersection plate. The middle inter- | and the splice at CL15 made. Throughout the work 
section plate and the lateral members themselves | all splices and riveted connections in the truss 
rested on the transverse girders of the ereetion bridge. | members were practically completely riveted panel 
The bottom lateral system is a double intersection | by panel as the traveller advanced. The upper 
system, with a strut at each main panel point. | sections, CM15-CM14, of the main compression 
Each of the diagonals in a panel of the system is | diagonals were next erected and the splices at CM15 
designed to take compression as well as tension. | riveted up, the CM14 end of the member being tied 
The lateral members are of nickel steel, the largest | back by tackle to the main posts, as illustrated in 
cross-sectional area being 98.7 square inches, made | Fig. 3 in the Supplement. The erection of the sway 
up of eight 8in. by 8in. by iiin. angles, built into | bracing below the bridge floor for the upper sections 
a box section, with a depth equal to that of the | of these diagonals, the upper positions, CF15—N15, 
bottom chord, and latticed in the horizontal and/| of the sub-posts and the sub-chord member, 








vertieal planes, The small sub-tension diagonals | CM16-CM14, followed immediately, the pins at CM16 
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and CM14 connecting the sub-chord at these points 
being driven. 

The main panel point CM14 is typical of all the 
main panel middle points or “ K”’ joints of the 
cantilever arm, except that it has an extra connection 
for the sub-chord member, CM16—CM14, which 
appears only in the first main panel of the cantilever 
arm. Generally there are four main truss members 
and one sub-tension diagonal connecting at these 
joints, all of them being pin-connected with the 
exception of the main compression diagonals. The 
main compression diagonals have the eight large 
main gussets riveted into their ends. These eight 
gusset plates are cut so that each and every gusset 
engages the pins of all the other main members 
connecting at the joint. 

The main tension diagonals, CU16-CMl14, are 
150ft. 64in. centre to centre of end connecting pins. 
They are built up of four webs, the webs being | 
connected and riveted together in pairs by means of 
lattice bars and tie plates. The pairs are then 
connected together by means of spacer tie plates. 
Each pair of webs was shipped to the bridge site in 
three sections, making up the total length of the 
completed member. Before erection these sections | 
were assembléd on the floor of the bridge between 
the traveller and the bridge trusses, and their field 
splices were completely riveted up. Each pair of 








of the connection. This method of pin connection 
enabled the pins to be driven in all cases with 
remarkable ease. 

The splice of the bottom chord at CLI15 being 
completely riveted, the inside halves of the tension 
verticals, CM14—-CL14, were next erected and the 
pins at CL14 driven. The bottom chords were then 
jacked up from the erection bridge until the pin- 
holes at CM14 were in true line. The pins were then 
driven. The operation was then repeated with the 
inner halves of the tension verticals. These tension 
verticals are similar, in their built-up construction to 
the main tension diagonals above described, and are 
shipped and handled in a similar manner. The upper 
pinholes were also slotted to allow the last driven 
pins to be easily entered. 

The half panel of bottom laterals, CL15-CL14, 
together with the bottom lateral strut at CL14 were 
next placed, and the sway bracing from the floor-beam 
at CF14 to the bottom chord panel point CL14 for 
the tension vertical CL14-CM14 was erected. The 
erection of the floor-beam at CF14, and the laying of 


' the track floor from CF15 to CF14 followed imme- 


diately. The sway bracing for the tension verticals 
pyre tar the cantilever and anchor arms transfers 

2 main panel load of wind shear, due to wind on the 
floor and train, from the plane of the floor bracing to 
the plane of the bottom lateral bracing; also the 


main middle or “ K”’ joints of the trusses, At this 
joint they were temporarily supported, as shown in 
Fig. 3, during erection by means of tension anchor 
bolts on the one side of the connection. Thes« 
anchor bolts engaged brackets on the compression 
verticals and reaction brackets on the gusset plates 
of the main “K” joint. The anchor bolts were 
thrown into tension by means of the tackle which, 
as shown in Fig. 3, attached to the upper end of the 
member, and by means of which the member was 
tied back to and supported by the truss material 
already erected. 

The erection of the truss material for the first 
main panel, C16-C1l4, was completed by the placing 
of the top chord eyebars, CU16-CU14, with their 
supporting trusses—see Fig. .6 in the Supplement 
.and driving the eight pins at CU16, connecting the 

eyebars to the link at the top of the main post. 








ALL-STEEL RAILWAY COACHES FOR INDIA. 

A TRAIN composed of five all-steel carriages has recently 
been shipped to India for service on the North-Western 
Railway, 5ft. 6in. gauge. It was designed and con 
structed by the Leeds Forge Company, Limited, unde: 
the supervision of Messrs. Rendel, Palmer and Tritton, 
consulting engineers for the Indian State and other rail- 
The carriages—illustrated in Figs. 1, 2 and 3, and 
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{ Fig. 1—ALL-STEEL COACH FOR THE NORTH-WESTERN RAILWAY OF INDIA 


traveller. The inner pair was first placed and the 
pins at CU16 and CM14 driven. Any adjustment | 
necessary to centre the pinholes was made by means | 
of tackle leading from the panel point CM14 to the 
main post. Immediately after placing the inner 
section the outer section of the member was erected 
and its pins driven. The pinholes at the lower end 
of the member were slotted lin. on the side remote 
from the bearing surface in order to facilitate the 
driving of the pins. The main tension diagonals in 
the first main panel of the cantilever arm are of 
carbon steel ; in all the other panels they are of nickel 
steel. The pins throughout the bridge for each main 
member connection are in half lengths, each half 
engaging two webs of the member and two gussets 





during erection travels to the bottom laterals by the 
same path. 

The compression verticals, CM14-CU14, which 
were the next truss members to be placed in 
position, were spliced transversely and longitudinally 
in the same manner a3 the bottom chords and main 


| compression diagonals, and the same methods were 
used for shipping, handling, and hoisting into position | 


in the bridge. All these compression verticals in the 
cantilever and anchor arms were of similar con- 
struction. They were built up of four plate girder 
webs, spaced the same distance centre to centre of 
webs as the compression diagonals and bottom chords. 
They were similarly latticed in three longitudinal 


| planes, and rested on pins in half pinholes at the | 


CROSS-SECTION, &c. 


; on pages 365 and 372—measure 61ft. 9in. over’end pillars, 
| 9ft. 6in. over side pillars, and 12ft. 1O}in. from rail to 
top of roof sticks. The underframe is 60ft. long over 
headstocks, with bogie truck centres 41ft. 2in. apart. 
The steel panels used are hydraulically stretched, cold- 
rolled, and close annealed, the latest practice in planishing. 
To secure a high degree of body surface finish, all rivet 
heads have been countersunk and finished flush. The 
contour and general external appearance of the coaches 
conform with those of t.e existing standard vehicles, so 
that the symmetry of trains composed of “ all-steel ” 
and other coaches may not be broken. 

From the general view—page 372—it will be seen that 
carriage bodies constructed of steel can be finished as 
satisfactorily as those composed of timber frames anc¢ 
panels. The furniture and fittings are to Indian State 
—North-Western—Railway standard. The carriages are 
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divided into three compartments, one for Europeans, 
one for Indian women, and the third for the general 


public. They are all equipped with suitable lavatory 
accommodation. They seat 122 passengers, comply with 


all military requirements, and weigh 32 tons 10 ecwt., 
compared with 33 tons 8 ewt., the weight of a similar 
coach with a timber body. 

The makers claim that this result will certainly be 
improved upon when orders for steel coaches are given 
in the same quantities as is usual for timber coaches, 
and experienced makers are given a free hand in design 
and manufacture. Such large orders will permit of the 
scantlings of the required sizes being more readily obtained, 
and the net result will be that the railways will undoubtedly 
benefit, and obtain even lighter coaches than has been’ 


Half Side Elevation. 


double-sheeted at the top and bottom, the bottom 
continuous member being the sole bar, while between the 
doorways at the bottom of each bay is the crib rail, 
riveted through the floor plate and the sole bar top flange, 
thus giving additional stiffness to the bottom member and 
connecting the side framing to the sole bar. The con- 
tinuous top member of the girder is formed of outer and 
inner cant rails, built with the roof ; these are connected to 
the top angles of each bay, and although the continuity 
of this top girder is broken at the doorways for shipment 
requirements, a pressed steel member is provided to 
reinforce the sections between the doorways, as shown in 
Fig. 3. The side pillars are formed by a specially fine 





piece of pressing in one, piece from top to bottom—see 
Fig. 1; they are shaped to the contour of the side, inside 
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very pleasing in appearance. 


The latrine floor is formed 
into a hopper let into the frame below the floor level. 
This is an aid to cleanliness and also facilitates the cleansing 
of the compartment. The floor is of jin. steel plate covered 
with special keying plates for holding the Decolite cement, 
which forms the finished floor covering. 

These carriages were submitted to a test load of 124 tons 
with truss rods removed. Pig iron was distributed equally 
along the whole floor; the resulting deflection was only 
fin. at the centre of the coach measuring as from the bogie 
centres, which are 41ft. 2in. apart. It must be stated 
that this test was made with the joints only temporarily 
bolted with service bolts instead of being riveted, as they 
will actually be when in traffic. No further proof is 











needed that ample strength and stiffness has been secured 
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Fig. 2—ELEVATION, PART PLAN, AND CROSS SECTION OF COACH 


possible in the present difficult circumstances. The 
underframe— page 365—accords with existing Indian prac- 
tice, modified to suit a steel in place of timber body. 
The bogie trucks are to Indian State Railway pattern, 
with an 11ft. wheel base. 

These modifications are briefly as follows :—(a) The top 
level of the underframe was raised. This is due to the 
usual bottom sides required in timber coaches being 
unnecessary in the steel coach in which the floor plates are 
fixed direct to the underframe. (6b) Increase in width over 
sole bars. This is due to the making of the underframe 
integral with the steel frame of the body. (c) Deeper 
crossbars and end longitudinals which are of pressed steel 
members. These have been so made in order to avoid the 
necessity for truss rods. The rods were provided, 
however, to conform to standard practice, but that they 


Half Outside Elevation 
of Doorway Top. 
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, and out, and thus form a very convenient means of 
| attachment to the outer and inner sheeting and the 
horizontal rails. They are shaped to permit of the 
horizontal rails being made continuous. These pillars 
further provide a ventilating duct from below the floor 
line up through the side to the roof. The roof is of simple 
construction. Particular care is taken in lapping and 
riveting the joints so that the roof may be quite water- 
| tight. The joints between the three portions of the roof 
| are designed so as to provide for their being easily cramped 
| into position. A glance at the side section will show that 
| the attachment of the roof to the sides when re-erecting 
| the carriages is readily done by means of holding-down 
| bolts. The nuts of the inside bolts are covered by the 
| cant rail moulding, which also serves to cover the joint 
| between the roof and the sides. 
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Fig. 3—DETAILS OF DOORWAY TOP 


are quite unnecessary will be seen on reference to the 
results of the tests given below. 

The body design is affected by the necessity for dis- 
mantling for shipment, and the provision for re-erection 
in India. The sides, ends, and roofs are, for this purpose, 
eventually divided up in the order of erection as follows : 
Underframe with floor plates; cross partitions ; 
hays. /.7.. the portions of the side framing between the 
dovors-- there are three large and two small bays on each 
side ; ends, together with the small portion of the sides 
between the end and the side door nearest the end; the 
roof, which is made in three separate portions trans- 
versely jointed above the lavatory partitions. 

Reference to the side section—Fig. 1—will show that 
the carriage side may be considered as forming a girder, 


side | 


The inner lining of the body is of asbestos protected by 
steel, and it will be noticed that the free air spaces between 
the inner and outer sheeting and the roof is independently 
ventilated, the object being to create a free circulation of 
air and thus add to the insulation. This system—which 

| is @ speciality of the Leeds Forge design—has proved to 

be very effective in actual service in the tropics. The 

| asbestos throughout for the inside linings is specially made 
to withstand the effects of the Indian monsoon. 

The method of carrying the lavatory water tanks whilst 
providing for their being readily removed for repairs or 
examination adds additional stiffness to the main structure. 
The doors for the latrine compartments are made entirely 
of steel—a special form of construction made by the Leeds 
Forge Company. They are very light, strong, rigid, and 


without the use of truss rods. As already stated, the truss 
rods have been provided by request, but they are considered 
superfluous in this all-steel coach design. 

A perusal of Fig. 1 shows that each end combines six 
vertical channels, each being carried through and connected 
by special pressings to a strengthened headstock, which 
is pressed with wide top and bottom flanges. The corner 
pillars are connected through to the portion of the side to 
the door pillars, the whole making a very substantial 
construction which, with the four stout gussets fixed to 
the upper flanges of the underframe members and to the 
vertical pillars, will undoubtedly prevent any tendency to 
telescope. 

The construction of these steel coaches has shown that they 
can be built at a lower cost than similar wooden vehicles, 
and the cost of maintenance is also claimed to be in their 
favour. Very great care has been taken to prevent 
corrosion, the material being separately treated and stoved 
before being put together. Provision has been made to 
prevent moisture lying undrained in any part of the 
framing, thus preventing corrosion, whilst the fact that 
the carriage can be freely washed out at the end of a 
journey will certainly be advantageous from a hygienic 
point of view. 








APPLIANCES FOR HANDLING MATERIALS 
AT PORTS.* 
By Sir JOHN PURSER GRIFFITH, M.A.L, M. Inst, C.E. 


My colleagues on the Council have done me the signal 
honour of asking me to deliver the twenty-fourth “‘ James 
Forrest Lecture,” and have selected as the subject ‘‘ The 
Development of Appliances for Handling Raw Materials 
and Merchandise at Ports and other large Centres of 
Traffic.” I have accepted the responsibility as an act of 
homage and affectionate regard for Mr. James Forrest, 
whom so many of the old members of the Institution 
regard with personal friendship, and who has said that 
‘“*the chief happiness of his life has been to witness the 
prosperity and usefulness of the Institution.” 

As my life has been spent in close association with 
harbour and port engineering, I have been brought face 
to face with problems closely associated with the import 
aud export trade of our country. If I therefore dwell 
specially on the handling of materials and merchandise 
in ports, and appear to overlook many of the similar 
problems associated with the internal trade and economy 
of our land, I trust charitable criticism will be extended 
tome. The subject chosen by the Council is one of great 
and increasing importance ; but it covers a world-wide 
field. It is obviously impossible to treat it in detail 
within the limits of a lecture. The numberless appliances 
and the various conditions to be dealt with would provide 
materials for many such lectures. I need only mention 
such books as ‘* The Mechanical Handling and Storing 
of Material,” by Mr. George Frederick Zimmer ; ** Cranes, 
by Anton Béttcher, translated by A. 'Tolhausen ; and the 
classical work of Professor Adolf Ernst, of Stuttgart, 
entitled ‘‘ Die Hebezeuge,”’ to show the extent of the 
subject, and how much thought has been given, both at 
home and abroad, to the design and construction of such 
appliances. All that I can do in the short time at my 


* The Institution of Civil Engineers. The ‘James Forrest” 
Lecture, 1916, ° 











Ocr. 27, 1916 


PTR eg na ti siate 


Ri ct oR et hens cs eats RUE ND nptie OP Fs 


THE ENGINEER 


Be ta 





367 


— 








—— 


disposal is to bring under your notice the objects aimed 
at by the development of such appliances, and what I 
believe to be the economic advantages gained by their 
use. I also propose to touch on some striking examples, 
and finally to submit for your consideration a plea for 
their extended use on the ground of the benefit they are 
capable of conferring upon mankind. 


THe Opsect OF APPLIANCES FOR HANDLING MATERIALS. 


What, then, do we aim at by the introduction of appli- 
ances for handling raw materials and merchandise at our 
ports ? I think it is a fair answer to say that it is to 
reduce the cost of raw materials and the finished article 
to the consumer. Reduction in the cost of transport 
between the source of supply and the manufacturer or 
consumer is the primary object of such appliances. Quick 
loading and discharge of vessels is an important factor 
in freight charges. The ship represents capital invested, 
and has to earn sufficient in freights to cover interest on 
capital, sinking fund, or depreciation, working and main- 
tenance expenses, including port charges. For each 
particular ship this can be represented by a daily charge, 
and is so represented in chartering a ship by the charge 
per day for demurrage, to cover delays in port by the 
merchant or consignee, beyond the period allowed in the 
charter for the discharge of the vessel. It is obvious that 
the port which ae vessels the most rapid dispatch will 
become especially popular with the shipowner, and 
favourably influence freights to that particular port. 

The late Sir William White, at the Engineering Confer- 
ence in 1907, made the following striking remarks :— 
* As a looker-on it has been obvious to me for many years 
that greater rapidity in dealing with cargoes must be the 
essence of success in commercial operations. It was also 
shown by Dr. Inglis many years ago—on the basis of 
information supplied by shipowners—that one controlling 
condition in the profitable running of cargo steamers is the 
time they remain in port for the purpose of shipping or 
discharging cargoes, during which time freight earning 
must be interrupted.” 


Tue INFLUENCE OF Rapip DiscHARGE ON Port CHARGES. 


The rapid clearance of ships in our ports is a matter of 
vital importance from the port point of view. The quay 
walls of a port are in general the most costly item of port 
equipment. The earning power of the port may, with 
advantage, be referred to the income derived per lineal 
foot of quay, and the cost of the port may be referred to the 
same unit. 

The cost of the port per lineal foot of quay will include 
the capital expenditure on the quay walls, docks, roads, 
tramways, sheds, power and lighting appliances, and the 
outstanding capital cost for the dredging, lighting, and 
buoying of the harbour. These represent a capital sum 
on which there is an annual charge for interest and sinking 
fund. To this must be added the annual expenditure on 
the maintenance and working expenses of the port, 
together with cstablishment charges. If the aggregate 
sum representing these annual charges be divided by the 
length in feet of the quay berths, we arrive at the annual 
expenditure on the port per lineal foot of berthage. In 
a similar way, if we find out what the annual income of 
the port amounts to from dues on shipping and goods, 
rents, and other charges, and divide the sum total by the 
length of quay berthage in feet, we arrive at the earning 
power of the port per lineal foot of berthage. We are 
now in @ position to say whether the port as a whole is 
solvent, or whether the port charges are sufficient or 
excessive. We arrive, in fact, at what the average earn- 
ing power of each foot of quay should be. 

In a detailed examination of different portions of the 
berthage on these lines it will be found that some quays 
pay much better than others ; that, in fact, some quays 
are much more efficiently worked than othe: portions. 
It will generally be found that berths appropriated to 
fixed and regular trades yield a higher return than the 
open berths devoted to the general trade of the port. 
This naturally follows, because berthage is not appro- 
priated to a particular trade unless that trade is-regular 
and of sufficient volume to warrant an appropriation. 
This all points to the necessity of insisting on rapid dis- 
charge and clearance of ships at these open quays. From 
the annual expenditure per lineal foot and the income per 
lineal foot of quay, we can at once put our finger en the 
weak spot and say that such and such a quay must be 
worked at ter pressure. The importance of appliances 
for handling raw materials and merchandise immediately 
becomes evident. It is only by such appliances that you 
can ensure the rapid discharge of the ship, make your port 
financially sound, keep down port charges, and thus make 
your port attractive to both shipowners and traders. 


Surp’s OWN APPLIANCES FOR HANDLING CARGOES. 


It is impossible when dealing with the subject of this 
lecture to omit all reference to such appliances as are fitted 
on vessels in certain trades for handling cargoes both for 
loading and discharging with the ship’s own gear. From 
very early days the winch worked by hand was in use on 
sailing vessels for raising cargoes from the holds. With 
the advent of steamers, the hand winch was replaced by 
the steam winch, worked from the ship’s main boilers, or 
from an auxiliary boiler. This arrangement is still in 
general use. Steamers in the oversea trade frequently cali 
at ports where there are no shipping quays, and the cargoes 
are loaded from or discharged into lighters or other vessels 
over the side. To meet this, and also to accelerate the 
speed of loading or discharge, derricks have been attached 
to the ship’s masts, and even special derrick posts have 
been fitted. By this means derricks worked by steam 
winches command the vessel’s hatchways, and also lighters 
or vessels alongside. Cases exist of vessels in which the 
ordinary masts have been dispensed with, and only derrick 
posts fitted ; and instances have been quoted in which a 
vessel so fitted, carrying over 10,000 tons of ore, has been 
discharged at the rate of 300 tons per hour. Where a 
vessel is @ in a regular trade between fixed~ports 
to which regular berthage is appropriated elaborate 
appliances on the ship for discharging and handling cargo 
are necessary. It is more economical in such cases to 


have the appliances ashore, where they can be kept con-. 


stantly at work. Cargo-handling plant on the ship is, of 
course, only used when the vessel is in port, and lies idle 
during the voyage, and for this reason is not as economical 
as shore plant. 





There are, however, some large ports, such as Hamburg 
and Rotterdam, on great inland waterways, serving an 
immense hinterland, where ships discharge portions of 
their cargoes on to the quays, and portions into the huge 
river barges found on the rivers Elbe and Rhine. Steamers 
trading to these ports are, therefore, equipped with their 
own cargo-handling plant. It would appear that this 
ship equipment has had a deterrent effect on the proper 
equipment of ports. Shipowners having their own appli- 
ances have declined to make concessions in freight to ports 
which possess their own equipment. Merchants have 
de:lined to pay for harbour equipment when the ship- 
owner’s contract covers hoisting the cargo out of the 
hold and placing it on the ship’s rail. So well equipped 
were the steamers of the Hamburg-American line, trading 
between Hamburg and Boston, that the steamship 
company advised the Boston port authorities that it did 
not desire a permanent handling equipment established 
in the port. It would appear that the German Company, 
with its up-to-date ship equipment, hoped to be able to 
capture the trade of Boston by embarrassing its compe- 
titors, who might depend more upon port equipment 
supplied by the local authorities. 

Our portal authorities have been slow in realising the 
importance of rapid dispatch in loading and clearing ships 
frequenting their ports. They have frequently checked 
the extension of port equipment by excessive charges, 
forgetting that it is not so much making a profit out of 
such appliances which should be sought as making the 
port as a whole more efficient and economical. Shore 
equipment is essential for the handling of materials on 
shore, and for hastening the clearing of wharves and sheds. 
This is as essential as the discharging of the vessel, for if 
the landed cargoes are not removed rapidly the discharge 
of vessels is delayed for want of quay space upon which to 
land the cargoes. The congestion of our ports from which 
the nation has suffered during the present war has been 
largely due to imperfect facilities for handling the goods 
when landed. 

My attention was drawn to the importance of port 
equipment for handling cargoes more than 40 years 
ago in a curious way. The late Herr Dalmann, the 
chief engineer of the port of Hamburg, visited Dublin 
in the early seventies to see the operations of building, 
lifting, and laying the great masonry blocks of 360 tons 
which the late Dr. Bindon Blood Stoney used in the 
extension of the quays of Dublin Harbour. Herr Dalmann 
at the close of his visit invited me to Hamburg, and 
amongst other attractions mentioned that a greater 
tonnage of shipping was accommodated in Hamburg 
per lineal foot of quay than in any English port. My 
curiosity was excited, and I determined to see how this 
was accomplished. Its importance was brought home 
to me, as I knew that at the time the costly deep-water 
berths in Dublin were the least remunerative quays 
in the port. The result of my visit was to show me 
that the equipment of the Hamburg quays with cranes 
had been carried out to an extent quite unknown in 
England and our British ports, and arrangements as 
regards charges for their use were adopted which made 
it advantageous for the trader to use them. The result 
was that vessels were discharged and loaded rapidly, 
and the costly quays worked efficiently. As regards 
the development in the handling of raw materials and 
merchandise, my experience in the Port of Dublin, 
extending over a period of nearly 50 years, covers the 
period of change from purely manual labour in the dis- 
charge and loading of vessels, to the use of machinery 
and mechanical appliances on a very considerable scale. 

I now propose to give sume instances of appliances 
for handling coal, ore, grain, oil, timber, heavy machinery 
such as engines and boilers, general merchandise, and 
packed goods. These have been selected, not with the 
intention of suggesting that they are suitable for general 
application, but as striking examples of special appliances 
for particular purposes, which may prove an incentive 
to the extension of mechanical appliances for handling 
raw materials and merchandise in our ports and centres 
of traffic. 

Coat HANDLING. 


In the year 1869, when I first became connected with 
the Engineering Department of the Port of Dublin, 
all coal entering the port was carried in sailing vessels, 
of which the Whitehaven brig was the typical example. 
With a favourable wind these vessels entered and left 
the port in fleets, with the result that the coal supply 
of the city fluctuated within wide limits, and prices 
varied accordingly. These vessels were practically the 
coal stores of the city, lying in the port for weeks. The 
coal was raised from the ship’s hold in wooden tubs by 
a hand winch worked by a couple of the crew. The 
coal was filled into sacks, and weighed on a scale fixed 
on the ship’s deck. It was then carried ashore on men’s 
backs to carts for distribution to the customers. The 
price of coal was exhibited on a board at the ship’s 
gangway. Even for the gas supply of the city coal 
was handled in the same way, and large storage had 
to be provided at the gasworks to meet the uncertain 
supply due to weather conditions. Many serious fires 
occurred in these large coal stores due to heating of 
the coal. 

What a change has come over the scene! The sailing 
collier has disappeared and been replaced by steam colliers, 
which arrive in port in the morning and leave the next 
evening. These vessels sail with clock-like regularity, 
and are designed to carry the maximum of coal in vessels 
of suitable size and draught for the particular coal port with 
which they trade, and they are engined for speeds necessary 
to meet the tidal conditions of these ports. The modern 
collier is designed with large hatchways to facilitate 
the loading and discharging of coal and to reduce 
trimming. 

CoAL-LOADING APPLIANCES. 


In the matter of loading coal into ships at the coal 
ports, there has perhaps been less change in principle 
than in the discharge of cargoes. We find the coal staith 
in use in the river Tyne at a very early date. The 
object was to bring the loaded colliery wagons into such 
a position that the coal could be discharged by gravity 
and carried direct into the holds of vessels. The modern 
staith is merely a development of this ideas“and is so 
designed as to allow trains of coal wagons to discharge 
in quick succession. In some cases the wagons are run 





' . . * 
up on high staging commanding the coal shoots; in 


other cases the wagons loaded with coal are raised vertically 
to the necessary height for tipping, while in some recent 
instances the coal wagons discharge into a coal hopper 
below the ground level from whence the coal is delivered 
by elevators into the ship’s hatches. 

The only examples of American coal-loading appliances 
which I propose referring to are the coal hoists at Toledo, 
Ohio, constructed by the Brown Hoisting Machinery 
Company of Cleveland, Ohio. These hoists are designed 
to raise and dump cars containing 100 tons of coal, and 
records show that each machine will handle from forty 
to fifty cars per hour. The car is pushed into the cradle 
by the ‘‘Ground Hog.” It is clamped on the cradle, 
and as the cradle is hoisted the wagon is turned over 
through an angle of 160° and emptied. Trimming of 
coal in the holds of the primitive colliers was a costly 
operation; but this has been reduced to a minimum 
in the modern steam collier, with its large hatchways 
and capacious and unobstructed holds. This not only 
facilitates loading, but also discharge, permitting of 
the discharge by mechanical means. 


- COAL-DISCHARGING APPLIANCES. 


The discharging of coal from the ship is still, it may 
be said, in e transition state. Although the methods 
described of discharging the old sailing collier in Dublin 
are out of date, yet a considerable quantity of coal is 
excavated in the holds by manual labour, and the buckets 
or skips are filled by the same men. The bucket carrying 
from 29 cwt. to 30 cwt. of coal is then hoisted either by the 
ship’s own tac..le or by cranes on the quays. Considerable 
advances have been made in the use of grabs or excavators 
to dig the coal out of the ship’s holds, and reduce manual 
labour to a minimum. 


Coat HANDLING AND WATER CARRIAGE OF COAL 
ON THE AIRE AND CALDER NAVIGATION. 


One of the most striking systems of the handling of 
coal from the colliery to the coast for shipment is that 
devised and carried out by Mr. William Hamond 
Bartholomew, M. Inst. C.E., on the Aire and Calder 
Navigation. It is probably the most successful case 
of inland navigation in England at the present time. 
This navigation forms an important section of the water- 
ways connecting the ports on the Mersey with those 
on the Ouse and Humber on the east coast, and passes 
the coalfields of West Yorkshire, and is connected by 
water with the coalfield of South Yorkshire. The port 
of Goole on the river Ouse is the eastern terminus of 
this navigation, the waterway of which has been greatly 
improved and adapted to mechanical hauiage. The 
principal locks have been enlarged to 460ft. in length, 
22ft. in width, and with 9ft. of water over the gate sills, 
while the waterway has a minimum sectional area oi 
457 square feet. 

The improvement of ‘the waterway has allowed of 
the compartment boat system, which has been designed 
by Mr. Batholomew especially for the carriage and 
shipment of coal and other mizerals. Each compartment 
forms a rectangular boat, and carries 40 tons of coal. 
The compartments are coupled together and formed 
into a train consisting of a tug and twenty or thirty 
compartments and carrying from 800 to 1200 tons of 
coal. Each train is worked by four men. The several 
compartments are loaded at the colliery staiths, and 
on arrival at Goole are floated into the cradles of powerful 
hydraulic hoists, in which they are secured, raised to 
the required height, and tipped over, discharging their 
contents into shoots and thence into the ship at the 
rate of from 200 to 300 tons per hour, according to the 
suitability of the ship to receive such cargo. The system 
has the further advantage of enabling the compartments 
to be taken out of the water on railway trucks specially 
designed for the purpose, and transported upon them 
over the colliery railways to be loaded at the pit head, 
and returned loaded by the same means to the waterway. 
In the case of one colliery about 1} mile from the waterway, 
compartments are transported over gradients of 1 in 27. 

Comparing the compartment system of conveyance 
with that of ordinary barges, it would need eight or 
twelve of the latter of 100 tons each to convey the 
equivilent of the compartment trains under consideration, 
and would require sixteen or twenty-four men to work 
the barges, and eight to twelve horses to haul them, 
whilst the time required for transhipment from ordinary 
barges and the cost involved make such an operation 
practically prohibitive. It is worthy of note that this 
navigation is in close touch and competition with the 
North-Eastern Railway, the Lancashire and Yorkshire 
Railway, the Hull and Barnsley Railway, the Great 
Central Railway, and the Great Northern Railway. 


(To be continued.) 








EpvucaTionaL Books FoR British PRIsoNERS OF WAR. - 

Je are asked by the Committee of the British Prisoners of 
War Book Scheme (Educational) to draw attention to the fact 
that a pamphlet containing a classified list oi books, each item 
of which represents an actual request received from some 
British prisoner who has had the misfortune to fall into the 
hands of our enemies or to have been otherwise interned, will 
be forwarded to anyone who may have technical or other 
educational books which they feel inclined to devote to this 
excellent purpose. The pamphlet and other information 
regarding the scheme may be obtained on application to Mr. 
A. T. Davies, Board of Education, Whitehall, 8.W., and all 
communications should bear the words “‘ Prisoners of War” 
in the left top corner. 

Dayiicut Savinc.—We have received from the Horseley 
Company, Limited, Victoria-street, Westminster, a chart to 
illustrate the advantage which might be derived by advancing 
the date on which the Daylight Saving Act c»mes into operation 
by another month, i.e.; April instead of May. After carefully 
considering this subject, Mr. Daly has made a few notes at the 
foot of the chart showing how further economy might be 
effected by the adjustment in the working hours during the 
first three and last three months in each year. In the oase of 
firms working overtime, say, up to 9 p.m., there is seen to be a 
decided advantage in the matter of light saving as the summer 
period advances. The chart also shows that an economy would 
be effected by starting the working day at 7 a.m. in the months 
of February, March, October, November, and December. This 


has been tried on what is known as the “‘ one-break ” system, 
with working hours from 7 a.m. to 12 noon, and | p.m. to 5.30 
p-m. for five days per week, and on Saturday 7 a.m. to noon, 
giving a total of 52} hours per week, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE first meeting of the Institution for the current 
session was held last Friday evening in London. The 
main business of the evening was the reading and 
discussion of a paper describing some trials on a 
Diesel engine which were carried out at Birmingham 
University in 1913, by Mr. F. T. Wilkins, M.Sc., 
a graduate of the Institution. We regret to have to 
record the fact that the author of the paper, while 
serving as a Lieutenant in the Northumberland 


experimented with various kinds of steel and even 
with charcoal iron. Nickel-chrome steel was finally 
adopted, but as shown in the paper the hysteresis 
effect was still present to a slight degree. He himself 
believed that this was due not so much to the material 
of which the diaphragms were made, as to the manner 
in which the diaphragms were fixed within the body 
of the instrument. If he ever had to make another 
indicator of this pattern he would, he thought, affix 
the diaphragms by acetylene-welding them to a heavy 
| ring. The trials, he said, had been carried out at 
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Institution by Professor F. W. Burstall, in whose 
laboratory and under whose guidance the trials 
described had been carried out. 

In opening the proceedings of the session, the 
President, Dr. W. C. Unwin, made fitting reference to 
the losses which, since the last meeting, the Institution 
has sustained in the deaths of Sir F. H. Donaldson, 
Mr. Leslie Robertson, and Mr. Price Williams. In 
addition to the two first-named gentlemen, who were 
lost with Lord Kitchener on board H.M.S. Hampshire, 
twenty-nine members of the Institution are known to 
have lost their lives in the course of the war. The 
names of these were read out to the meeting by the 
Secretary. It was further announced that nearly 
900 members are known to be on active service, and 
that fifteen of them have been decorated or mentioned 
in dispatches. 

Before calling upon Professor Burstall to present 


addressed the meeting. Dwelling at first upon the 
affairs of the Institution, he incidentally remarked 
that more than usual difficulty was being experienced 


regarding the meaning of the phrase “full load” as 
applied to an internal combustion engine. In theory 
the richness of the mixture could be increased 
progressively until a point was reached at which after 
explosion no oxygen was to be found free in the 
exhaust. The power then developed by the engine 
was theoretically to be described as the “ full load.”’ 
In practice, however, the mixture strength could 
never be adjusted fo give no free oxygen in the 
exhaust. There was always at least 5 per cent. of it 
left uncombined in the case of an oil engine. The 
practical full load, therefore, was to be defined as 
that developed when further increase in the richness 
of the mixture ceased to give an increase in the mean 
effective pressure developed on the piston. This 


| definition would not give a figure in accordance with 
| that stated by the makers of the engine to be the full 


in obtaining papers for the session now opened. He | 


expressed the hope that they would meet with no 
mishap in this connection? 
he proceeded, to arrange for a paper dealing with the 
work of women on munitions of war, but so far their 


They had endeavoured, | 


load. Indeed, commercially speaking, the “‘ full load ” 


the late Lieutenant Wilkins’ paper, Dr. Unwin briefly | described as such in the paper would be called an 


‘‘over load”? and the ‘ three-quarters load’? would 
be regarded as the “full load.”’ As for the results 
brought out in the paper, the most interesting 
perhaps was the fact shown by the three specimen 
indicator diagrams reproduced in Figs. 3, 4 and 5, 
that combustion was not necessarily complete when 


/the maximum temperature was reached during the 


efforts had been unsuccessful. They hoped, however, | 


to obtain one shortly on the design and operation of 
special machine tools used in munitions work. 

The President then proceeded to amplify certain 
remarks which he made a year ago in his formal 
address to the Institution, on his assumption of office. 
These remarks had reference to the relative positions of 
German and British science and industry, and 
particularly to the iron and steel industries. We 
reprint elsewhere Dr. Unwin’s address in full. 

Professor Burstall, on being called upon to present 
the evening’s paper, did not read it in the usual 
manner, but covered its main scope and its bearings 
in an informal but highly acceptable manner. He 
first drew attention to what he described as the main 
features of the experiments, namely, the design of the 
optical indicator which was used. For five or six 
years preceding the date of Mr. Wilkins’ experiments, 
he remarked, early attempts to study the behaviour 
of Diesel engines in a scientific manner had been 
severely hampered by the difficulty experienced in 
obtaining satisfactory and trustworthy indicator 
diagrams. The chief trouble was the influence of the 
varying temperature in the cylinder upon the indicator 
mechanism and the effect of this variation upon the 
seale of the diagrams. In the instrument used by 
Mr. Wilkins this influence had been practically 
eliminated by the use of two diaphragms connected 
at their centres by a short stud and heated to nearly 
a constant temperature by a current of steam blowing 
through between thei. 
this arrangement contained the germs of the very 
finest optical indicator which was conceivable. It 
was to be noted, however, that there was a hysteresis 


explosion stroke. He and others had at one time 
stated and believed this to be the case, but he had 
now reason to alter his views. In interpreting and 


| making use of this result of Mr. Wilkins’ experiments 
| he would utter a warning. The engine tested was 


a small one. From experience he could lay it down 
definitely that the size of the cylinder of an internal 


| combustion engine, to say nothing of the form of the 


breech end, greatly affected the results of experiments 
carried out on it. The fuel used, namely paraffin. 


| would not be without its influence on Mr. Wilkins’ 


He believed that, as used, | 


effect introduced by the diaphragm which was difficult | 


to eliminate. They had tried to overcome this by 


altering the material used for the diaphragms, and had 


results. Altogether it was necessary to exercise great 
care in generalising about the after-burning effect as 
revealed in this particular engine using this particular 
fuel. In conclusion, he would point to the thermal 
efficiencies recorded for the engine. On half load this 
efficiency was 44.5, on three-quarters load 43.8, and 
on full load 42.1 per cent. The establishment of the 
fact that an internal combustion engine could give 
such very high thermal efficiencies was, he thought, 
most interesting. 

Captain H. Riall Sankey, C.B., said he could accept 
the data of the paper with full confidence. He agreed 
with an incidental remark made by Professor Burstall 
as regards the future of the Diesel engine. The 
future, he held, did not lie with the Diesel engine, but 
with the so-called and miscalled semi-Diesel engine. 
He believed this in spite of the high thermal efficiencies 
which the paper showed could be obtained from a 
Diesel engine. The efficiencies quoted were higher 
than could be expected from a semi-Diesel engine, 
but they were, it was to be noted, the thermal 
efficiencies as reckoned on the indicated horse-power. 
Elsewhere in the paper it was shown that the thermal 
efficiencies of the engine as reckoned on the brake 
horse-power were on half load 25.5, on three-quarters 
load 29.2, and on full load 30.6 per cent. These 
figures, he thought, could be excelled by a semi-Diesel 


engine. The paper, he proceeded, was very largely 
an application of Professor Burstall’s heat-energy 
diagram. In studying the thermo-dynamics of a 
prime mover there were six items connected with the 
working fluid which, taken in pairs, could be plotted. 
There were first, pressure and volume; secondly, total 
heat and internal energy, and third, temperature and 
entropy. The first pair and the third pair were in 
common use, while total heat and entropy gave, of 
course, the Mollier diagram. Professor Burstall’s 
diagrams made use of a fourth pair, namely, pressure 
and internal energy. Whichever pair was adopted 
as ordinates, the remaining four items could be shown 
by a series of curves on the diagram. There wera 
fifteen possible combinations among the six items. 
Four such combinations were now in use. What the 
others would show he could not readily say. He then 
exhibited a diagram—see Fig. 1 herewith—showing 
the full load indicator card, Fig. 3 of the paper trans- 
ferred to a @ @ chart, and pointed out that all the 
results as to the heat exchanges between the cylinder 
walls and the working fluid, as read off from Professor 
Burstall’s diagram, could also be deduced from the 
entropy temperature diagram. He agreed with 
Professor Burstall that what the paper called “ three 
quarters ’’ load was the maximum commercial load 
at which it was desirable to run the engine. The test 
results showed that at this load the mean indicated 
pressure on the piston was 70 lb. This, he thought, 
was too high a figure for a Diesel engine running 
continuously. In his opinion, 65 Ib. was the 
maximum mean indicated pressure desirable. 
Subsequently, Mr. Michael Longridge expressed his 
surprise at these figures, and stated that he had found 
mean indicated pressures of 90 Ib. to 95 Ib. quite satis- 
factory in Diesel engines using heavy oils. Only 
when pressures of 100 Ib. were reached and exceeded 
was trouble to be expected. Captain Sankey there- 
upon explained that he wished to withdraw his 
statement, and that when speaking of 65 Ib. as the 
maximum desirable mean indicated pressure he had 
really confused the semi-Diesel with the Diesel engine. 

Professor E. G. Coker remarked that the paper 
was extremely interesting, and bore evidence of the 
author’s scrupulous care to obtain accuracy in all his 
measurements leading up to the distribution of the 
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application of Professor Burstall’s energy diagram 
allowed a detailed analysis to be made, which, among 
other matters, permitted the temperature of the 
charge to be followed throughout the cycle. These 
temperatures were shown on a stroke basis and on 
a crank angle basis in Figs. 9 and 10 respectively of 
the paper. In the engine tested, apparently, some 
appreciable time elapsed between the passage of the 
oil charge into the cylinder and the commencement 
of combustion. With heavy loads more oil was 
injected than could be burnt immediately, so that 
combustion continued throughout the stroke and a 


Indicated Ratio of Maximum 
horse - gas to temperature 
power. air. deg. Cent. absolute 

10.24 7.35 to | 1275 
9.96 a. ee 1280 
10.11 FAB 5:1 1295 
9.74 6.64 ,, 1 1325 
10.36 “eee 1335 
10.36 5.66 ,, 1 1505 


Inaxiuin (temperature was reached at a considerable 
distance along the expansion curve. ‘The value of 
this maximum temperature depended on the oil fuel 
injected and was therefore determined by the load 
conditions. In the cases cited in the paper, the 
temperatures reached appeared to be about 1080 





deg. Cent. at half load, 1200 deg. Cent. at 
three-quarters, and 1330 deg. Cent. at full load, 
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It might, the speaker thought, be worth while to give 
some determinations on another internal combustion 
engine, especially as they appeared to confirm, 
although somewhat indirectly, the results recorded 
in the paper. In a “ National” gas engine of about 
12 indicated horse-power the maximum temperatures 
obtained were, he stated, those which we reproduce 
in the table on the preceding page. 

The temperatures, Professor Coker continued, were 
directly determined by means of a thermo-electric 
couple, and were taken at points high up on the 
expansion line. From these observed temperatures 
the peak temperatures were calculated by exter- 
polation from measurements of the indicator diagrams, 
assuming that the law PV = RT held good. A com- 
parison of the temperature’ diagrams thus obtained 
with those given in the paper brought out some 
common features and also some points of difference. 
He then sketched on the blackboard the diagram 
which we here reproduce as Fig. 2. It was clear, he 
continued, that in a gas engine combustion took place 
extremely rapidly and much more quickly than in a 
Diesel engine. Further, it seemed probable that 
a direct measurement of the temperature of com- 
bustion could be obtained at any stage, except perhaps 





Fig. 3 


at the very highest points. With the arrangements 
used in the tests he was referring to, such direct 
measurements over the range of the explosion stroke 
were not possible. He had since endeavoured to 
obtain more direct information about the temperature 
changes in an internal combustion engine, particularly 
at and near the peak. It was evident that an instan- 
taneous measurement was of the utmost importance. 
Early in 1914 Mr. Scoble and he had succeeded in 
getting some photographs of temperature cycles by 
means of an automatic thermo-couple arrangement. 
Two of these photographic records we reproduce 
herewith in Figs. 3 and 4. Several such records, it 
may be added, were shown at the meeting of the 
British Association at Melbourne, in 1914, in con- 
nection with Professor Coker’s and Mr. Scoble’s paper, 
‘** Temperature Cycles in Heat Engines.’’ Instead of 
measuring the E.M.F. produced in a thermo-couple 
during a short interval in each cycle, Professor Coker 
employed an arrangement comprising a_ string 
galvanometer of the Einthoven type, whereby the 
change in current was followed and the deflection 
recorded continuously. Fig. 3, herewith, shows the 
temperature changes which occurred in the charge of 
a gas engine cylinder when explosions were taking 
place at every stroke. Fig. 4 shows the temperature 
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changes which occurred in the same engine when the 
governor was acting, 

These records, Professor Coker continued, indicated 
that there were marked changes in the slope of the 
curves on both sides of the peaks. Such changes on 
the rising part of the curves were somewhat difficult 
to account for. Those on the descending part of the 
curves might bé due to the opening of the exhaust 
valve, although the position at which they occurred 
did not preclude the possibility of their being due to 
some other cause. The matter was being subjected 
to further investigation by Mr. Eden to discover what 
effects the lag of the galvanometer and also of the 
couple had on the shape of the record. It had 
already been found that the effect of lag in the 
galvanometer was small when the fibre was arranged 
to give 1 em. deflection on a photographic plate 
for one milli-volt with a magnification of 600. Small 
as this effect was, it probably accounted for a con- 
siderable part of the curvature on the ascending side 
of the peaks. Other discontinuities were shown in 
the records, but these so far had not been investigated. 
Such discontinuities, however, did not appear in the 
curves reproduced in the paper, so that in the case of 
the speaker’s curves they might be due to instrumental 
errors, 


Mr. E. J. Davis thought that the mechanical 
efficiencies of the engine tested—57.1 at half load, 
66.5 at three-quarters, and 72.7 at full load—were 
somewhat low. This would be explained on the 
assumption that the indicated horse-powers had been 
measured at more than their true value. On turning 
to the three cards illustrated in the paper, he noticed 
an unusual swelling on the expansion curve. Was 
this not due to the influence of a defect common to 
all optical indicators, namely, that caused by the fact 
that the card was not fixed to the engine itself, so that 
vibrations of the engine were not passed on to the 
card, as they required to be, if their influence on the 
size of the diagram were to be eliminated ? 

Professor Burstall replied very briefly to the dis- 
cussion, for, as he pointed out, the time which had 
elapsed since the experiments were carried out and 
the death of the author rendered it difficult for him to 
answer fully. Referring to Mr. Longridge’s remarks, he 
stated that mean indicated pressures of 90 lb. were 
quite practicable in a Diesel engine provided their 
adoption did not require an injection pressure of more 
than 800 lb. He himself had used air injection 
pressures as high as 1400 lb., but found them 
undesirable. Injection pressures much lower than 
this, between 8001b. and 900 lb., were common, but he 
held that commercially they were not desirable, and 
the fact that they had frequently to be used was one 
of his reasons for strongly disliking the Diesel engine. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE ACCIDENT TO THE QUEBEC BRIDGE. 


Srr,—In the note which you add to my letter in last Friday’s 
issue you ask me to point out where I find that you “ implied 
that the rockers acted like roller bearings.’’ I am very glad to 
learn that all you meant to convey in your articles was that, 
when fixed at Victoria Cove, the span was free to slide length- 
wise on the longitudinal pin supporting each corner; but I 
think the wording of your leading article was such as to justify 
your readers in supposing that you had in mind some movement 
other than sliding. You wrote in your second paragraph, 
“ The’rockers and lifting girders . . . were used to support the 
ends of the span during its erection at Victoria Cove, the lifting 
girders for this purpose being carried on piers erected from the 
bed of the St. Lawrence. Doubtless, in view of this condition, 
some provision had to be made to accommodate the expansion 
and contraction of the span with change of temperature. If 
this be the explanation of the presence of the rocker joints, several 
supplementary questions at once arise.” I submit that the 
words which I have put in italics convey an impression which 
you did not intend. For, if the designers had wished to make 
provision for sliding only, it is hardly conceivable that they 
would have used rocker joints at all. That sliding was possible 
is clear, but I think you will agree that it is equally clear that 
this was only supplementary to the main purpose of the rocker 
design, and that, as I said in my letter, the rockers ‘“‘ were 
clearly not primarily designed to allow for expansion and 
contraction.” In other words, sliding was not ‘ the explana- 
tion of the presence of the rocker joints.” 

Referring to your further discussion of the design in the 
note added to my letter, I see that you consider the presence 
of the centering plates a reason for thinking that the bearings 
were not intended to rock about the longitudinal pins. These 
plates appear, however, to have been of such light construction 
that it seems probable that they were only intended to keep 
the separate parts of the rocker bearings in place from the 
time when the scows began to lift the span to the time when the 
jacking girders actually took charge of the load. They do not 
seem to have been stiff enough to prevent or to suffer by a 
slight movement sufficient to equalise the load on each pair of 
chains. Rocking to allow of this movement seems to me to 
be an essential part of the design. 

As regards rocking on the transverse pins, your statement 
that there was sufficient clearance in the “ box-like structures ” 
to allow the supporting girders to turn without binding on the 
links makes it necessary to look elsewhere for the reason of the 
upper pins. Do you see any objection to a slight fore or aft 
movement of the chains. where they pass through the lower 
jacking girders, such as would be transmitted by a turning of 
the lifting girders? There certainly seems to have been 
allowed plenty of clearance in the holes for the 12in. pins to 
enter easily, but the drawings which I have seen are of too 
small a scale to show what the other clearances may have been. 
Perhaps your remark about the predilection of American engi- 
neers for jointed structures may go nearer to explaining the 
existence of the upper rocker pins than I at first supposed. 

Since your article was written we have been told that the 
accident was actually due to the failure of a steel casting in 
what you call a capricious manner. I agree with you that this 
is a most disquieting occurrence. 

Sheffield, October 24th. Hvueu Leaver, A.M. Inst. C.E. 


{Each centering plate was lft. 6jin. long, jin. thick, and 
1l}in. deep. They were applied to the lower rocker castings 
during the journey of the suspended span up the river. We 
give these particulars merely to assist others who are interested: 
in this question of the function and the design of the rocker 
castings. That confusion exists as to their function is manifest 
enough. Thus, Engineering News tells us—it is all it tells us, 
too, on the point—that the rocker details ‘served as the 
universal joint needed during the five weeks that the suspended 
span stood on its end supports ’’ at Victoria Cove, “ awaiting 
the day of floating and hoisting.”” On the other hand, Engt- 
neering Record states that the rocker bearings “‘ were required 
because it was possible for the span to be swayed as much as 
6in. out of line by wind pressure, and it was necessary to provide 
for this motion without stressing any part of the lifting 
mechanism.”” The views expressed in Engineering News, it 
may be pointed out, were based upon the information gathered 
at the bridge just after the accident by a member of the editorial 
staff, who was invited by the Board of Engineers to examine 
into the cause of the mishap.—Ep. Tue E.] 


REFUSE DESTRUCTION. 


Srr,—I have read with great interest Mr. Kershaw’s article 
in your issue of the 13th inst., and I quite agree with him that 
in view of the present high price of fuel, and the difficulty of 
obtaining it, the combination of destructors with electric light 
stations, which I have spent most of my life in advocating, 
would have been exceptionally valuable. 

Unfortunately, many of the electrical engineers of this 
country adopted the “rotten cabbage and_ stinking fish” 





attitude towards destructors, and, as an excuse for not arranging 





them so as to utilise all the heat which would otherwise be 
wasted up the chimney, they put forward the objection men- 
tioned by Mr. Kershaw, that their delicate electrical machinery 
would be spoiled by dust. As I have frequently pointed out during 
the last twenty years, dust will not pass through a 9in. brick wall, 
and in most instances there was no real difficulty in arranging 
that the only connection between the destructor station and 
the electricity station was a steam pipe of the proper diameter, 
built into the wall. 

The Committee, however, were, in the majority of instances, 
driven into the exclusion of the refuse destructor by the dust 
thrown in their eyes by the responsible engineers. Those 
electrical engineers, however, who have adopted the combina- 
tion are rather apt to rush to the other extreme, and to claim 
an evaporative result from town refuse which may be quite 
special to their own district, as, for instance, in the South 

Vales coalfield, where large quantities of hard steam coal dust 
form the backbone of the fuel. In such cases the waste of 
tipping such material, as is done, by thousands of tons, over 
almost the whole of the coalfields, becomes very apparent. 

In every case I venture to say that with sympathetic manage- 
ment money might be saved by the combination in utilising the 
fuel value of the muck, and also, in having both concerns under 
one management, thus saving expenses in administration. 

When Mr. Kershaw comes to the question of the details of 
the different destructors, I am bound to say that I cannot help 
feeling somewhat surprised at the conclusions at which he 
arrives with regard to the German types. I would not for one 
moment allow the present strained relations between the two 
countries to interfere with scientific truth, but I must take 
exception to the conclusion to which Mr. Kershaw bounds when 
dealing with the destructors in Hamburg. The “ Horsfall ”’ 
destructor, consisting of 36 cells in one house, built under my 
supervision in the year 1895, was for a good many years the 
largest destructor in existence, and it was still up to the time of 
the outbreak of war in full and successful operation after 
nineteen years’ service, the cost of repairs having been quite 
trifling. The total cost of working, according to the official 
reports, was reduced from M.1.664 in 1896 to M.1.331—say, 
1s. 4d.—per ton in 1900. I have not got the subsequent costs 
of operation, but they may have increased somewhat owing to 
the increase in wages. These costs were absolutely inclusive 
and covered maintenance and interest charges. The results 
from the point of view of economy have not, I believe, been 
surpassed to the present time. 

When the question of a second large destructor for Hamburg 
came to be considered, the chief engineer of the city, who had 
selected the “‘ Horsfall”’ type in the first instance, was dead, 
and the new committee and officials decided to experiment on 
their own account with a view to producing a German installa- 
tion for the second half of the city. Mr. Kershaw refers to 
this as the “ Shaft ” type of destructor, and he gives a table 
published by a Mr. Kohlmann, comparing the capacity of various 
plants in kilogrammes of refuse burnt per square metre of grate. 
As this table gives the figure for the new “ Shaft ”’ destructor 
at Hamburg at a very high rate of combustion per square 
metre, Mr. Kershaw makes the following somewhat startling 
remark :—‘‘ If these [figures] can be accepted as reliable, the 
superiority of the “‘ Shaft ’’ type of furnace, with preliminary 
air heating, is amply demonstrated.” 

If the rate of combustion per square metre of grate were the 
one and only consideration in connection with the economical! 
disposal of town refuse, and if these figures were reliable, | 
should agree with Mr. Kershaw, in spite of the fact that I do 
not consider this an opportune time for giving prominence to 
an alleged superiority of German products over British ones. 
The fact, of course, is that the rate of combustion per square 
metre is only one factor, and it does not even carry with it the 
certainty that the greatest rate of combustion means the lowest 
capital outlay for plant. 

Mr. Kershaw adds, “ The fact that with this type of furnace 
the labour costs for charging and removing the clinker are als» 
reduced to a minimum would indicate that in time we may expect 
to find all dust destructors approximating to this type of 
design.” This, again, is at least “‘ not proven,’’ and I venture 
to put on record my opinion that this type of design will not 
be found to prevail outside Germany. In fact, although it 
has been for some years on the market, the German furnace 
has not been successful in competing with the British types 
anywhere outside the Fatherland. 

With regard to the cost of labour, cost of maintenance, power 
required for operating the forced draught, value of clinker, 
utilisation of steam power, and many other factors, this great 
rate of combustion will be found to be much less advantageous 
than the more moderate rates of burning per square foot of 
grate adopted as the result of very considerable experience in 
this country. 

G. Watson, M. Inst. C.E., M.I. Mech. E., 
Chief Engineer to the Néw Destructor Company, Limited. 

London, October 2 Ist. 


AFTER THE WAR. 


Srr,—Germany’s intention to obtain an initial advantage in 
the fight for the world’s trade is plainly seen in the social and 
economic reconstruction that has been proceeding throughout 
the Fatherland side by side with the country’s gigantic efforts 
on all the war fronts. In nothing is this idea of Germany more 
plainly seen than in the latest scheme announced, by which the 
great armouring firm of Krupp, with its scores of thousands of 
mechanics, is to be linked up with the North German Lloyd 
Steamship lines. The Essen firm has now purchased an interest 
in the steamship company and one of its directors is to have 
a seat on the board. 

When war broke out, official Germany had so organised its 
machine shops that only the pressure of a button was required 
to switch all the works on to munition making. All that is 
happening now shows that at the psychological moment the 
same procedure will be adopted, with this differenee—German 
machinery will make wares for the world’s marts instead of 
munitions for the Fatherland. 

The adroit move of Krupp and the steamship company is 
not a mere private commercial transaction. It has a much 
wider significance of which we, in this country, should take due 
note. While Teuton submarines have been busily engaged 
sending to the bottom as many British ships as possible, existing 
German craft have been safely interned in home or neutral 
ports. Meanwhile, German shipbuilders have been steadily 
building new vessels for the mercantile marine, some of them 
of 20,000 tonnage. 

It is Germany’s ambition to emerge from the war, even if 
beaten, as the first shipping power in the world, and the new 
link forged between Essen works and Bremen ships is another 
move in a well-matured plan to realise this aim. 

The question naturally arises in one’s mind whether we, as 
a nation, shall once more be caught napping. The British 
Government has had to be whipped into action in many 
directions, and even to-day it séems next to impossible to close 
up German businesses in Britain long since marked down for 
extinction. How far positive progress has been made by any 
of the Government Committees appointed to consider questions 
of after-the-war-trade it is impossible to say, since not one of 
the committees has issued a report. Months ago there was 
noticeable activity in certain industries, chiefly in the formation 
of trade associations, but this seems to have died down. 

Wise men judge the future by the past, and, adopting this 
formula, wé shall probably find that British trades and industries 
will progress and flourish just. in proportion as they concentrate 
their energies now upon perfecting their organisations and 
co-operating in a commercial campaign conducted in every 
corner of the world. In a word, our industries will rise or fall 
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according to the wisdom and the extent of the efforts of their 
organisers. 

So far as the motor engineering industry is concerned, we feel 
that it will require a far more powerful effort than has yet been 
put forth if it is to cut a creditable figure in the impending 
trade war, and anything that the Government can do to 
strengthen the position will be heartily welcomed. 

BaRIMAR, LIMITED. 
C. W. Bretr, 
Managing Director and General Manager. 

London, October 20th. 

MUNITIONS INVENTIONS. 

Srr,—One of the most striking features of the present war 
developments has been the formation of large numbers of 
official committees, to deal with matters which have been 
brought into prominence by our unpreparedness. One such, 
which is of particular interest to engineers, is the Inventions 
branch of the Ministry of Munitions. All inventions sent in 
to the Ministry of Munitions are finally submitted by the 
Comptroller of Munitions Inventions to a Committee of the 
Advisory Panel of Experts. 

Engineers would, I think, much like to gather some idea as 
to the value of the work done by the Munitions Inventions 
Department. We cannot expect to have any information 
which vould be of use to the enemy. The following questions, 
however, might be answered in the House of Commons without 
resulting in any public danger : 

(1) 
of the Comptroller ? 

(2) How many inventions have been tested ? 

(3) How many inventiens which have been brought to the 
notice of the Comptroller of the Munitions Inventions Depart- 
ment have been adopted ? 

We have a number of public-spirited Members of Parliament 
who might inquire into this matter. One cannot help noting 
the fact that the “ tanks *” were only perfected by the exercise 
of power from ‘on high.” What chance has the inventor 
with a Committee of the Advisory Panel of Experts ? 

Harpenden, October 21st. R. M. DEELEY. 


A QUESTION OF PROGRESS. 

It is often a reason for reflection that a very large 
number of level-headed, clever, self-made men decline to 
allow their businesses to grow beyond a certain point, and 
that point is the limit of their own grip. i 
make good profits, and, as a rule, do a good class of work. 


Sir, 


If 


you ask them the reason, they will tell you that they have | 


got as much as they want, and do not intend to be worried by 
a larger business—let someone else have a chance. 


should they not run their businesses for all they are worth, 
and use their brains to develop them, if not for their own, then 
for their country’s good ? 
shall we call them large-hearted ? 
missing the mark ? 
are they sound to-day ? 
queries very largely depends not only our future as a manufac- 
turing nation, but also the future relations between capital and 
labour. 

October 24th. 


Are they hitting or are they 


R. G. 


ALUMINIUM ALLOY CASTINGS. 
Str,—We have pleasure in enclosing a photograph showing 
eight aluminium alloy pistons which were designed and manu- 


factured by us. These range in size from 62 mm. up to 8in., 
and are intended for motor car and motor cycle engines and 


: ~ = 
OW many inventions have been brought to the notice | 


The men we refer to | 


Now, the | 
question that comes to one’s mind is, are these men right, or | 
Can we call their ideas selfish, or | 


If these ideas were sound fifty years ago, | 
Upon a correct answer to these | 


} 


THE COAL OUTPUT DEFICIENCY. 


For the second time the Government has called a 
conference with representatives of the mining industry 
to consider the position arising out of the decreased output 
of coal. The first occasion was in July last year, when a 


resolution was passed pledging all parties to do their 


utmost to maintain the coal output of the country at the 
| highest possible. Since then the position has not improved 
—indeed, it has, if anything, got worse. Hence, on 
Wednesday another conference took place between repre- 
sentatives of the colliery owners, the miners, and the 
Government. On this occasion the Prime Minister 
and the Home Secretary spoke bn behalf of the Govern- 
ment. 

Mr. Asquith pointed out that in 1913—the year before 
the war—the output of coal in Great Britain was 283 
million tons. In 1914—the year in which the war began 
— it fell to 265 million tons, and in 1915 there was a further 
fall to 253 million tons. Simultaneously with this drop 
in output was a very largely increased demand from 
our Navy, te munition factories, and our Allies, not to 
mention neutral countries, to whom it was essential to 
export coal first in order to obtain other necessary articles, 
| and, secondly, to keep up the rate of exchange. The 
primary cause of the drop in output was the fact that no 
less than 285,000 miners had enlisted, and a high tribute 
; was paid the mining industry on this account. By the 
| influx of workers from outside, however, this deficiency 
in labour had been partly made good, and the net reduction 
in the number of workmen now was 150,000. The Govern- 
ment had taken certain actions in order to mitigate the 
situation. Three Committee; had been appointed, to 
whom the country was under a deep debt of gratitude. 
These were the Coal Mines Organisation Committee, the 
Coal Exports Committee, and the Coal Distribution 
Committee, each of which had done good work. The 
export of coal had been greatly restricted. In 1913 we 
| exported 73} million tons of coal ; in 1915 that figure had 
fallen to 43} million tons, whilst this year the amount 
would not exceed 40 millions. The result was that the 
Coal Mines Organisation Committee had come to the 
conclusion that the export of coal had been reduced to a 
dangerously low figure, and the problem was-how to 
increase the output of coal. The Government had ceased 
to recruit miners for the Army, and 11,000 ex-miners 
had been returned to the mines from the Forces. On 
their part the miners had contr buted their share to the 
| common cause by curtailing their holidays and abandon- 
ing stop days. What more could be done ? 

In a consideration of possible remedial measures, Mr. 
Asquith concentrated on the question of absenteeism, 
| for the reason, as was seen in the later speeches, that the 
| Miners’ Federation consider that by preventing avoidable 
| absenteeism the 15,000,000 tons annual deficiency can 
be made good. It appears that the average time lost 
throughout the kingdom by non-attendance at work 
is 9.9 per cent., but both the Coal Mines Organisation 
Committee and the Miners’ Federation hold the view 
that this can easily be reduced to 5 per cent. In urging 
the minority responsible for this state of affairs to do their 
| best to attend every day the pit is open, Mr. Asquith 
| reminded his audience that the mining industry had been 


| 
| 
| 





ALUMINIUM ALLOY PISTONS 


for heavy oil engines. 
now being made of aluminium pistons, we think that the illus- 
tration will be of very considerable interest to your readers. 
We should imagine that the 8in. piston is the largest aluminium 
piston that has yet been manufactured. 


(For ALUMINIUM ALLoy Pistons ComMPANy), 
G. P. H. pe FREVILLE. 
London, October 19th. 
DIESEL ENGINES v. STEAM TURBINES. 


Srr,—On page 324 of your issue dated October 13th, 1916, 


is an article headed “‘ Diesel Engines v. Steam Turbines,” | 


which quotes from a paper read by Mr. Herbert Haas 
before the American Institute of Mining Engineers. Table I., 
“Cost of Generating Power with Four 2000-kilowatt Sulzer- 
Diesel Engines Direct Connected to Generators and Exciters,”’ 
contains three errors which are 39 obvious that they are unlikely 
to deceive, but at the same time attention ought to be called 


to them. The total cost per kilowatt-year is given as :— 
Full Three-quarter Half Quarter loads. 
£7 9s. Od. £6 6s. Od. . £5 4s, Od. £4 2s. Od. 
The figures should be : 
£7 9s. Od. £8 9s. Od. £10 &s. Od. £ 69s. Od. 


Wolverhampton, October 24th. - HAROLD PATTEN. 








In view of the widespread use that is , 


least interfered with and the least restricted by legisl:.- 
tion, whether under the Defence of the Realm Act or 
the Military Service Act, of any industry in the country. 
Great stress was laid on the work done by the Pit Com- 
mittees throughout the country, which were able to keep 
in touch with the men, and see that they kept at work. 
In one or two instances, presumably for want of initiative, 
these Committees had not been formed, and, speaking 
generally, having stated the needs of the country, Mr. 
| Asquith, appealing to the patriotism of the miners, threw 
upon them the responsibility of finding a remedy. 

Mr. Herbert Samuel followed on very similar lines to 
Mr. Asquith. Indeed, at one point it almost seemed he 
was reading Mr. Lloyd George’s speech, delivered at the 
last conference. He reminded miners that they were an 
exempt trade, in order that they should produce the coal, 
and if they did not fulfil the condition of their exemption 
what, Fe asked, was tobe done. Up till four months ago it 
had been agreed that recruiting for the tunnelling companies 
| at the front should go on in the mining districts, but that 
| had now been abandoned. Was he now to go to the 
War-office and Sir Douglas Haig and say that more trained 
men must be returned from the firing line ? Considerable 
interruption took place at this stage of the Home Secre- 
tary’s speech, and the interjections which cam: from all 
parts of the hall indicated an obstinacy of mood on the 








part of some of the delegates, at any rate. Indeed, 
throughout the speech interruption was rife, and par- 
ticularly so when it was suggested that punitive measures 
might have to be taken. However, Mr. Samuel soon 
got the feeling of the men with him when he left that 
line of thought and appealed to their sense of responsi- 
bility. In this great crisis of the world’s fate, he said, 
there was aclash of two philosophies fundamentally opposed. 
There was the philosophy of force and power on the one 
hand, and the philosophy of freedom and peaceful develop 
ment on the other. Many had laid down their lives for 
the sake of this ideal of freedom and peaceful develop- 
ment, but the miners had not been asked to do that. 
He was asked, however, on behalf of the Government, to 
use his utmost effort to get coal, and more coal, and yet 
more coal, not for the employers’ sake, and not for his 
own sake, but for Britain’s sake, for the sake of the Allies 
and the sake of the future, and for the sake of the freedom 
and progress of the world. Incidentally, Mr. Samuel 
pointed out that although for the first nine months of 
this year there had been the small increase of 24 million 
tons in output, nevertheless there were districts where 
the conditions were worse than they were some months 
ago. In South Wales, for example, absenteeism had 
increased from 5.98 per cent. to 9.44 per cent. 

The first speaker on behalf of the miners was Mr. 
Robert Smillie, who moved the following resolution :— 

“That this meeting of representatives of coal- 
owners and representatives of the coal miners of the 
United Kingdom recognises that in the present 
national crisis the greatest necessity exists for an 
increase in the output of coal, and, believing that 
a considerable increase can be obtained if every 
facility is afforded for regularity of work, and if 
avoidable absenteeism is prevented, pledges itself to 
do everything in its power by co-operation between 
employers and workmen to secure this result.” 

The net result of Mr. Smillie’s speech was that the 
argument as to avoidable absenteeism put forward by the 
Government cannot be gainsaid. He was uncompro- 
misingly against any legislation affecting mines in the 
direction of employing more women, changes of hours, or 
a reduction in the age of boys who could be employed 
underground. But he put it to the men that if they 
had been convinced by the Prime Minister that an addi- 
tional 15 million tons were required, then it was up to 
them to see that the avoidable absenteeism which he 
personally believed existed was prevented. Moral 
suasion by their own class would have a far greater effect 
than any legislation. Indeed, any attempt of this kind 
would lead to less and not more output. He complained 
bitterly of the attitude of some London editors towards 
the miners. Suggestions had been made that the miners 
had been treated preferentially, and that they had been 
allowed to take their holidays as usual. That was not 
true. The Scottish miners had given up one stop day 
a fortnight, and miners generally, although a class needing 
holidays more than any other, had given up their summer 
holidays. This attitude was not likely to encourage 
regular attendance, but he appealed to the men to rise 
higher than that sort of thing. He was convinced that all 
the coal now asked for could be obtained by reducing the 
absenteeism to 5 per cent., an attainable figure, and if 
only for the reason that more coal would then be available 
for the poorest classes, he urged the men to do it, and to 
put all other considerations on one side. At the same 
time, the men could not produce the large output required 
unless the owners gave the necessary facilities, and this 
was a point on which the owners and men must co- 
operate. There had been considerable loss of output for 
lack of facilities in the past, and before he was justified 
in even putting his resolution to the meeting he was 
entitled to some guarantee from the owners that those 
who managed the collieries would do their part to secure 
a big output. 

Mr. Adam Nimmo, President of the Mining Association 
of Great Britain, seconded the resolution, and at the 
same time gave an undertaking that everything the 
employers could possibly do to carry out the terms of it 
would be done. Whilst Mr. Herbert Samuel had reiterated 
the salient facts of the situation, as detailed by the Prime 
Minister, Mr. Nimmo summarised the facts as put forward 
both by the Prime Minister and the Home Secretary, 
and the men could hardly have been in any doubt as to 
the urgency of the position. He scouted the idea of 
still further reducing our exports, and agreed that absen- 
teeism was responsible for the present deficiency. How 
to prevent that avoidable absenteeism was the practical 
question to be solved. With the men’s own represen- 
tatives he inclined to the view that this is a workmen’s 
question pure and simple, and suggested that the best 
way to solve the problem was to try and create a new 
national and moral atmosphere about the collieries. 
The way to do that wa3 to make raal to themselves the 
character of the national struggle and the place the mining 
industry occupied in that struggle. 

Votes of thanks to the Prime Minister and the Home 
Secretary brought the conference to a close. 








A sum of nearly £2,400,000 has been provided in the 
United States Army Appropriation Bill for the purchase 
of machine-guns for the Army and the National Guard. 
Meanwhile, a controversy has arisen regarding the merits 
of the Lewis gun—an American invention—and machine- 
guns of other types. It looks, at present, as if the prophet 
were to have no honour in his own country. 


Tue total output of electrical energy from the Bradford 
power station in the year ended October, 1916, was 
33,905,136 units, an increase of 5,161,418 units on the 
preceding year’s total output, and representing the highest 
ever recorded in the history of the department. Of this 
increase bulk supply at 10,706,774 units accounted for 
3,157,521 units and motive power and heating at 7,499,906 
units accounted for 1,887,661 units, these branches of the 
supply now being responsible for more than half the total 
output. As was anticipated, in view of the lighting 
restrictions, the figures for private lighting, public lighting, 
and night supply for tramway purposes, show a decrease 
as compared with the previous year’s returns. The total 
of these decreases was, however, practically counter- 
balanced by the 269,197 additional units sold in connection 
with the day supply to the tramway department. 
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RAILWAY MATTERS. 





THE minimum wage for railwaymen in Victoria has 
been increased from 8s. 6d. to 9s. per day. 


On the oceasion of the visit to Colchester of the Great 
Eastern Company’s egg demonstration train, mentioned 
in this column of our issue of October 13th, 1680 persons 
attended the lectures. 


WE regret to have to record that Mr. H. R. Haigh, the 
Midland Company’s assistant carriage and wagon super- 
intendent, died on the 16th instant, as a result of a chill 
which developed into typhoid fever. 


In our issue of the 13th instant we stated that the 
Mansfield Railway would be opened for passenger traffic 
on November Ist. It now appears that the hopes of the 
authorities have not been realised, and that the passenger 
trains will not be running until near the end of the year. 


Tue Ferrocarril Pacifico de Nicaragua is a 3ft. 6in. 
gauge line, 171 miles in length, with headquarters at 
Managua on the Pacific coast, owned by the State, but 
leased to a New Yorx concern. Recently an agreement 
between the latter and the Nicaraguan Government was 
made whereby the firm contracts to build and operate a 
railway, 200 miles in length, which is to give communica- 
tion with the Atlantic coast also. 


THE scheme of the Metropolitan Railway War Service 
Corps—Camden Department—for supplying vegetables 
to military hospitals, as a result of the cultivation of the 
company’s land at Wembley Park, has met with wonderful 
success. The hospitals to participate have been those 
of Har-ow, Willes'en, RBrondesbury, Ha'l<s'en, and 
Eastcote. Nearly half a ton of potatoes, over 3 ewt. of 
beans, 114 dozen bunches of turnips and great quantities 
of peas, marrows, lettuce, onions, carrots, beetroots, &c., 
have been produced and sent out. 


Tue 440 miles of railway between Harlowton and Avery 
on the Chicago, Milwaukee and St. Paul Railway, which, 
as described in THE ENGINEER of August 18th last, have 
been converted to electric traction, have been provided 
with light signals, i.e., signals that indicate, by day and 
night, the condition of the section by the illumination 
of red, yellow, and green lenses. In order to guard 
against the lights being damped by the rays of the sun, the 
lenses have a hood, and it is found that when the sun is 
unusually brilliant the range is 2000ft. Normally it is 
3000ft. On curves the lenses have a special deflecting 
prism. It was noted last winter that the signal indication 
during a driving snowstorm in the daytime could be seen 
much further than a signal arm could have been seen. 


SINCE we mentioned, on October 13th, the question of 
a war bonus for the men on the Irish railways—which, 
different to the English, Scottish, and Welsh railways, do 
not have their net receipts guaranteed by the State—the 
matter has been raised in the House, where the. President 
of the Board of Trade was asked if he was aware that the 
English railway servants had received 10s. war bonus, 
whilst some of the Irish railwaymen had only received 
from Is. to 3s., and that some Irish companies paid no 
bonus. To this Mr. Runciman replied that the Board of 
Trade had no power to require the Irish railway companies 
to pay their servants a war bonus, or to increase the 
amount where a bonus was already paid, but he understood 
that negotiations were in progress between the companies 
and the representatives of the men. 


POWDERED coal for locomotives was first used in 1901-2 
on the Elevated Railroad of New York. Whilst its 
merits were appreciated the use was not extended, as the 
means for pulverising and handling the fuel and controlling 
the fire were unsatisfactory. In 1914 the New York 
Central equipped an engine of the 4—6—-0 type, and in 
1915 the Chicago and North-Western one of the 4—6—2 
type. Early this year the Delaware and Hudson adopted 
pulverised fuel for a 145-ton goods engine of the 2-8-0 
type, which wes exhibited at the meeting of the American 
Railway Master Mechanics’ Association in June last. In 
a discussion on this subject at the meeting much emphasis 
was laid on the difficulty and danger in storing powdered 
coal for any length of time, on account of its liability to 
heating and spontaneous combustion. A Chicago and 
North-Western representative advised against storing 
more than 10 to 15 tons at one time. 


OccCASIONAL references have been made in this column 
to the Government-owned and operated railways in 
Alaska. The new railway commences at Anchorage, on 
Ship-creek, and goes north to Matanuska Junction. This 
line, as stated here on March 17th last, is already opened, 
and an extension, as far as Moose creek and the coalfields 
there tapped, has now been completed. The first railway 
in Alaska ran from Seward on the south coast to Kern- 
creek. It belonged to the Alaska Northern Company, 
which was bought up by the U.S.A. Government. This 
line is under reconstruction, and is to be extended north- 
wards from Kera-creek to join the new railway at Anchor- 
age. From Matanuska Junction the line will go due 
north to Fairbanks. Along this section the ground is 
being cleared of trees, as experience has taught the engi- 
neers that it is a good thing to have the right-of-way 
opened out one season in advance, as the sun gets in and 
clears the frost out of the ground. 


THe Bureau of Census. Department of Commerce of 
the United States has recently issued a bulletin as to the 
construction of steam and electric railway cars during the 
year 1914, and making a comparison with the year 1909. 
In the latter year 280 establishments were interested in 
this work, of which 140 were. railway companies’ shops ; 
in 1914 the number was 242. In 1909, 98,471 steam rail- 
way cars of a value of 94,884,287 dols. were built, but in 
1914 the number was 135,357, an increase of 37.5 per 
cent., and the value 155,029,539 dols., an increase of 
63.4 percent. Of these there were, of passenger cars, 1819 
built in 1909 and 3558 in 1914, an increase of 95.6 per 
cent., and_of an increased value of 197.8 per cent. ; and 
of freight cars, 96,652 in 1909 and 131,799 in 1914, an 
increase of 36.4 per cent., and of an increased value of 
37.9 per cent. Strange to relate, the number of electric 
cars only rose from 2772 to 2821, an increase of 1.8 per 
cent. Their value, however, increased from 7,263,109 
dols. to 10,041,888 dols., an increase of 38.3 per cent. 








NOTES AND MEMORANDA. 


CHROME steel has been found to be the best material 
from which to make balls for bearings. The margin of 
inaccuracy allowed in such balls by leading makers of ball- 
bearings is said to be about 1/20000in. 


Asovt 1000 cubic feet of ordinary coal gas is in practice 
equal to three gallons of petrol for power generation. 
According to the Commercial Motor, a three-ton vehicle 
requires n the average 33 cubic feet of gas per mile run, 
as compared with eight miles per gallon for petrol. 


More natural gas was used in the United States in 1915 
than in any other year, according to statistics completed 
under the supervision of Mr. J. D. Northrop, of the 
U.S. Geological Survey. The quantity was 628,578,842;000 
cubie feet, which exceeds by 6 per cent. the record estab- 
lished in 1914. 


THE deepest mine works in any part of the world are in 
Brazil, says the Mining and Engineering World, Chicago. 
One of the mines of St. John Del Rey Mining Company, 
Limited, has reached the vertical depth of 5826ft., and 
since the vein shows no sign of losing its size or value, the 
company is considering means of continuing to a vertical 
depth of 7626ft. 

Wirs low periodicities fluctuations in light are well- 
known in A.C. are circuits. It has been stated that at 
25 cycles the variations in brightness in incandescent lamps 
are quite perceptible to the eye. Naturally the effeet 
becomes more decided if metal lamps of low candle-power 
having thin filaments are employed, these readily receiving 
or giving up their heat. 

As showing the great difference in surface area between 
relatively fine and coarse sands and dust, it has been cal- 
culated that a pound of sand deficient in the finer fractions 
contains 129,030,065 particles, having a surface area of 
44.378 square feet. A finer sand was found to contain 
232,075,324 particles to the pound and had 60.503 square 





feet of surface, while a pound of dust was found to consi t | 


of 192,715,378,500 particles, representing 527.821 square 
feet. 


Cast steel shells, says The Iron Age, are reported as 
being made in the United States successfully and on a 
large scale by one of the large steel casting companies of 
the Central West. The monthly output is said to be 
3600 tons. The surprising fact is that after casting they 
are not forged, but are machined only. They are cast 
hollow, of basic steel, containing 0.60 to 0.70 per cent. 
carbon. After the excess metal as heads is removed, 
jin. from each shell is machined from the outside and }in. 
from the inside. They are reported to be sound and 
solid and to be eminently satisfactory. 


DirFERENT types of electric furnaces, whether for 
laboratory or for commercial use, may be classified 
according to the methods employed to transform the 
electrical energy into heat in the material. These are :— 
(1) By passing the current through the metal to be treated, 
so that the metal forms a part of the circuit; (2) by 
passing the current through a resistance material, the heat 
thus produced being radiated and conducted to the metal ; 
(3) by surrounding the metal with an alternating-current 
circuit, so that eddy currents are produced in the metal, 
these currents generating the necessary heat. 


ALTHOUGH generally it pays to use metallic filament 
lamps using from } to 1} watt per candle for electric 
lighting installations, there are cases in which the old- 
fashioned and more wasteful carbon filament lamps using 
up to 3} watts per candle are the most economical. Such 
a@ case was mentioned in a paper read before the Junior 
Institution of Engineers, by Mr. F. H. Taylor. This 
occurred in a factory where not only were mo:e 
lamps lost by breakage than by ordinary burning out, but 
the current was supplied by steam-driven generators, the 
boilers for which were fed entirely on refuse which would 
otherwise have cost money to cart away. 


Durné the first month of the war, the export of machine 
tools from the United States fell below the peace time 
standard. Ever since, however, it has been advancing 
and has now reached a figure which even a year ago was 
not dreamed of. During the fiscal year ending June, 1915, 
the value of the machine tools exported reached some 
£5,632,000. This was thought to represent the high-water 
mark, but during the fiscal year ending June, 1916, the 
value approached a figure of £12,260,000. Of this huge 
figure 94 per cent., or £11,600,000, represents the value of 
the tools exported to the Allies. Great Britain was the 
largest individual customer, taking tools to the value of 
some £4,080,000. 

In an article entitled ‘‘ Does Technical Writing Pay ?” 
a contributor to The American Machinist comes to the 
conclusion that it does. Speaking of “free-lance ’< 
writing for the technical Press, he describes the necessary 
qualifications as follows :—First, an ordinary knowledge 
of grammar. Second, the ability to weave ordi 
every-day facts into a smooth-reading article. Third, the 
knack of composing rapidly without having to write and 
re-write with the object of getting the article to read 
correctly. Fourth, and most important of all, a broad 
training in mechanical lines, without which one would soon 
find his stock of knowledge exhausted. Eliminating the 
monetary point of view, technical writing, he concludes, 
offers other advantages, for it trains one to think decisively, 
a great help to the man who desires to rise in his calling, 
whatever it may be. 


Some interesting figures on the relative cost of heating by 
electricity, gas and coal, were given in a paper by Mr. W. B. 
Smith, read before the Greenock Electrical Society. The 
author said that in actual heating value electricity is 
seriously handicapped when placed alongside coal and gas. 
From each unit of electric energy only 3410 British thermal 
units can be produced, so that at 3d. per unit 1d. worth of 
electricity gives 4.550 B.Th.U. 1d. worth of gas at 
2s. 1ld. per 1000 cubic feet has a heat value of about four 
times this amount ; while for coal at 25s. per ton the same 
cost would yield 105,000 heat units, or over 20 times the 
number of B.Th.U. But the excellent efficiency of 
electricity for heating enables it to compete in point of 
cost with gas at least, and although more costly than 
heating by coal fire, its other advantages would certainly 
recommend it in preference to the coal fire. 
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MISCELLANEA. 


THe Huddersfield Town Council last week passed a 
resolution that to secure the maximum of trade with 
foreign countries it is not only desirable but absolutely 
essential to adopt the decimal system of coinage, weights, 
and measures throughout the British Isles. 


Tue Boletin Oficial of August 28th publishes a Decree 
approving plans and specifications relative to the improve- 
ment and extension of the water supply system of the town 
of Parana. The Argentine Sanitation Department has 
been instructed to carry out the work by administration. 
The estimated cost of the undertaking is about £36,700. 


Tue British Electrical and Allied Manufacturers’ 
Association announces that the Department of Import 
Restrictions (Board of Trade) has granted to the Associa- 
tion a special licence to import insulating materials in 
certain classes which are included in the list of prohibited 
imports. Electrical manufacturers, whether members 
of the Association or not, can avail themselves of this 
licence by making application to the secretary of the 
Association. 

Durine a visit recently of the Circle of Scientific, 
Technical and Trade Journalists to Leeds University, the 
Vice-Chancellor said, ‘‘The need for strengthening the 
human side in all individual effort makes the humanistic 
side of the University studies increasingly valuable to the 
scientific and to the technoiogical. The reality of the 
scientific and technological studies helps the humanities 
in focusing its work upon definite aims conducive to the 
welfare of the community which it endeavours to serve.” 


AN alloy has been produced which is claimed to be an 
entirely satisfactory substitute for platinum, either as 
crucibles or as ignition tubes, thermo couples, &c. The 
new material is called rhotanium, and is reported to be 
an alloy of metals of the platinum group. The price of the 
new alloy is the same as that of platinum, but its specific 
gravity is about half that of platinum. It was discovered 
by Frank A. Fahrenwald, of Cleveland, Ohio, and is being 
manufactured by the Industrial Research Corporation 
of that city. 

THE New Zealand Government has acceded to the 
request of the Wellington City Council to vest in the city 
authorities the watershed of the Orongorongo, in order 
that an additional supply of water may be obtained. It 
is proposed to cut a tunnel through the range that divides 
Wainui-o-mata from the Orongorongo, and thus connect 
the Orongorongo stream with the Morton dam. By this 
means the water supply to the city would be more than 
doubled, and it is estimated that the work could be carried 
out at a cost of £25,000. 

THE Queensland Government has approved of an 
irrigation scheme for Inkerman, near Bowen, to cost 
£131,000, says the Commonwealth Engineer. The estimates 
of the scheme are as follows :—Preliminary work—surveys 
and wells—£16,500; lifting appliances, £30,000; power 
station, £39,800; distributing network, £38,400; con- 
tingencies, on the basis of 5 per cent., £6235. It appears 
that the Tumut Municipality, N.S.W., has decided to 
take steps to install an electric supply plant, and aleo a 
gravitation water supply system. 

Germany and Switzerland have settled their commercial 
difficulties for the time being, and have made an agreement, 
to run to April 30th, 1917. Among other matters, says 
The Ironmonger, it is provided that Germany will supply 
Switzerland with 253,000 tons of coal monthly, and will 
release the supplies of iron and steel which Switzerland 
wants for her own needs. A Swiss Central Committee for 
Supply of Iron has been organised to see that the supplies 
are consumed in Switzerland. Both parties agree to a 
speedy settlement of export permits. The consideration 
of requests for licences for the exportation of war material 
manufactured in Switzerland from German raw material 
is to be referred to a special Swiss Export Committee. 


In a paper read before the American Electro chemical 
Society, by Messrs. E. A. and L. T. Richardson, it is 
stated that copper bearing steels are without doubt more 
resistant to corrosion than Bessemer and open-hearth 
steels, or than the commercially pure irons or copper 

ing irons, but pure iron is better than steel. The 
addition of about 0.25 per cent. copper to Bessemer or 
open-hearth steel results in an increased resistance of 300 
or 400 per cent. The addition of copper to-pure iron also 
results in an increased resistance to corrosion, but to no 
such an extent as the addition of a similar amount of 
steel. The addition of about 0.25 per cent. copper to a 
commercially pure iron results in the useful life being 
increased by about 20 per cent. 

Accorp1Nne to the Public Works Statement for 1916 of 
the New Zealand Minister of Public Works, a ccepy of 
which has been received from H.M. Trade Commissioner 
in New Zealand, the results attained by the Government 
scheme for the development of hydro-electric power from 
Lake Coleridge, which has been in continuous operation 
for a complete year, have justified the most sanguine 
anticipations. Three units of generating machinery were 
originally installed, capable of an output of 6000 horse- 
power. Twelve months ago the demand for current 
warranted the installation of a fourth unit of 2000 horse- 
power, and the bxpanding business now necessitates the 
addition of a fifth unit, comprising pipe-line, turbine and 
generator of 4000 horse-power. 

In the Wilson Avenue water tunnel, Chicago, which is 
about 45,000ft. long in various sections, petrol locomotives 
were used satisfactorily. After the drifts had been 
advanced to where mule hauling became slow and 
expensive, petrol locomotives were employed. They were 
of the four-wheeled type, driven by 40 horse-power four- 
cycle engines running at 800 revolutions per minute. 
The locomotives weighed five tons each, attained a speed 
of eight miles per hour, and at that speed developed a 
drawbar pull of 900 Ib. They usually pulled trains of 
20 to 25 loaded cars, and in an emergency as many as 
57 loaded cars were pulled out of the drift. The exhaust 
gases given off by the internal combustion engines were 
passed through a water-box, which removed the smoke 
and unburned fuel. The small quantity of CO and CO, 





remaining was ordinarily sufficiently diluted to be 
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unobjectionable, 
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The Supply of Marine Engines. 


THE coming revival of mercantile shipbuilding must 
in any case be a matter of comparatively slow growth 
for some time to come, if only on account of the num- 
ber of building berths throughout the country that are 
still occupied with warships of various classes. At the 
in| present moment the obvious hindrance to more rapid 
progress lies in the fact that all Admiralty work must 
be given preference in the yard, except by special 
permission, and builders of merchant steamers find 
themselves between two conflicting interests in the 
shape of the Admiralty on the one hand and the 
Committee for the acceleration of mercantile con- 
struction on the other. Meanwhile the wastage of 
mercantile tonnage continues, still mainly, of course, 
due to losses caused by submarines, in part due to the 
stress of work in the service in which so many vessels 
are now engaged, and also to the natural risks of 
navigation. For the second year in succession, and, 
in fact, now well into the third year, mercantile con- 
struction has fallen to about a tenth of its usual 
quantity, and along both Clyde and Tyne can be seen 
numerous uncompleted vessels ordered before the 
war. To replace this wastage, as well as to 
make up for the lack of output over such a 
lengthy period, will tax the capacity of all the 
shipyards in this country to their fullest extent 
for a long time to come. Roughly speaking, the 
output of this country in a busy year might have 
been taken at about two million tons, and the engine 
output at about two million horse-power. Under 
these circumstances there was, in spite of the exag- 
gerated reports of the amount of unemployment in 
the country, a tendency towards shortage of labour. 
It was not of the acute nature with which we have 
become conversant during the last two years, but it 
was quite sufficient to form a limiting factor as regards 
output. It is not to be supposed that there will be 
any material improvement in time-keeping after the 
war, and as a means of speeding up production it 
would be folly to rely on it, although in this direction 
alone considerable gains to both capital and labour 
could be effected. When the tonnage and horse- 
power returns are available for publication, at the 
end of the war, it seems inevitable that the ratio of 
horse-power to tonnage, which was approximately 


one horse-power per ton in previous years, will show 


a marked increase due to the number of high-powered 
warships, particularly destroyers, that have been 
constructed. As an actual criterion, the aggregate 
horse-power output of the country is apt to be mis- 
leading, covering, as it does, geared turbines and oil- 
fired boilers at one end of the scale and triple-expansion 
reciprocating engines working at sixty-five revolu- 
tions per minute at the other. Opinions differ rather 
widely as. to the length of time it will take to put a 
sufficiently large quantity of new tonnage into service 
to materially reduce the present abnormal conveyance 
charges, and several schemes, such as that for the 
production of standard ships, have been put forward 
both in this country and in France. It is very 
doubtful whether the construction of new shipyards 
in Norway or Denmark at the present time, or the 
large volume of merchant shipping that has recently 
been laid down in American shipyards, will have any 
serious influence on the production that will be 
required from British yards, and the boom that seems 
certain to attain a zenith in the year following the 
war will undoubtedly produce some perplexing 
problems. That it will simultaneously have an 
important effect on the design of ships and machinery 
seems equally likely, if for no other reason than that 
of facilitating the rapidity of construction. 

Apart from the paramount importance of the 
number of man-hours available for new construction, 
the number of berths and size of engine shops abso- 
lutely limit the output possible. There are very few 
yards in the country at the present time which are 
not short of labour, and it may be doubted that the 





demobilisation of the Army will provide the quality 
required. How many gangs of platers or heavy 
riveters, for instance, will be set free? Limiting 
factors of this nature are of very practical importance 
in the management of works, and are items that un- 
fortunately do not show on the surface. The margin 
of productive capacity possessed in any works con- 
structing ships and engines has seldom been properly 
tried out, owing to the shortage of labour, but, assum- 
ing this to be adequate, the next weakest link in the 
chain would seem to lie rather in the supply of engines 
and boilers than in the construction of the hulls. 
Generally speaking, the margin for increase of pro- 
duction is greater in the shipyard than in the engine 
shop. For one thing, it is advantageous to restrict 
the size of the latter and maintain a higher percentage 
of the possible output, owing to the more costly nature 
of the plant employed. For another, night work is 
a much easier matter in an engine shop and one is 
independent of weather conditions. Time-keeping 
is invariably better in an engine works than in a 
shipyard. Without, therefore, an undue capital expen- 
diture on plant—and an engine shop runs away with 
far more money than a shipyard—it is difficult to 
arrange for a large margin of capacity, and most 
inadvisable to do so when the fluctuations of trade 
are taken into account. The conditions that seem 
certain to arise during the next few years, however, 
are quite abnormal, and it is a question of meeting 
them. The point at issue, therefore, is really what 
can be done to meet the demand. It is suggested 
in some circles that the speeding up of_engines and 
boiler production will be managed without much 
difficulty, just as munition work was speeded up. 
Certainly continual night work will be the rule, but 
in busy times this was already general. Again, there 
are many lengthy processes in engine-building, such 
as turning crank shafts or rotors, boring cylinders, 
particularly turbine cylinders, &c., that are not 
susceptible of much speeding up. In many cases 
actual times for machining cannot possibly be reduced 
with our present knowledge. Standardisation of 
machinery, as in the case of ships, has already gone to 
considerable lengths, and the interchange, for instance, 
of large patterns between firms is now almost a matter 
of routine. Particularly does this apply to such items 
as turbine castings, large valves, &c. Standard 
engines and boilers have long been adopted on the 
Clyde and the North-East Coast. Increase of pro- 
duction, in fact, will in the main be only possible by 
increase of plant and increase of individual effort. 
As far as the former is concerned, the extensions 
that have been made to marine engineering works 
throughout the country since war broke out have 
not been very great; more has been accomplished 
by dilution of labour than enlargement of plant. 
If the geared turbine be adopted more widely—and 
there is every indication of its extensive employment 
in future—it seems probable that standardised sets 
may be obtained in many future cases from builders 
who have hitherto not dealt with marine work. 
Machinery of this nature is readily transportable. 
Boilers, on the other hand, on account of weight and 
size, must be made in close proximity to quays and 
cranes. The adoption of water-tube boilers for the 
faster types of vessels, and particularly by the better 
staffed companies controlling the larger lines, seems 
extremely likely, particularly as it is understood that 
one of the large Transatlantic companies has already 
set the example in this direction. This development 
in itself would tend to relieve the congestion in boiler 
shops to a small extent. Sub-contracting for much 
larger portions of the machinery equipment than has 
hitherto been customary will also in all probability 
have to be undertaken. 

If the supply of labour be found entirely inadequate, 
it is obvious that, to a very large extent, the position 
must be accepted ; that is, we shall find that with our 
present resources and conditions we shall have reached 
the limit of our output. With a reasonable amount 
of dilution we should be sufficiently far from that 
point to render the rapid replacement of the mer- 
cantile marine well within our capacity. But if 
dilution in the engineering shops is not permitted, it 
would appear as if considerable difficulty in the supply 
of machinery might arise from sheer lack of facilities 
unless wide sub-contracting is introduced. Even 
this may be partially off-set by the fact that ship- 
owners will be by no means the only people requiring 
machinery after the war, and a semi-automatic check 
on congestion may reasonably be found in the diffi- 
culty of supplying material to the shipyards where 
the demand for steél will be very great. 


Peaceful Inventions. 


Amongst the many revelations: of the war, none 
stands out more conspicuously than the inventiveness 
of the principal belligerents—and of this country 
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not less than of Germany and France. There were 
not wanting people who doubted British ability 
to invent. Germany, they asserted, had a so much 
greater command of science than we that we should 
never overtake her. France they knew vaguely 
as a highly ingenious nation, a nation which is 
pre-eminent in the adaptation of the simplest means 
to an end; a nation which can, at a moment’s notice, 
convert a cartridge case into a mortar, and a wagon 
wheel into a turntable for an anti-aircraft gun. But 
our own ingenuity was in doubt. People with a 
superficial knowledge of engineering, an almost 
total ignorance of commercial economics—the influence 
of which upon “neglected British industries”’ is 
still incompletely understood—and a total mis- 
apprehension of the character of the British people 
thumped on tubs and shouted that nothing but 
the hardness of our skulls and the toughness of our 
nerves could save us from eclipse in the world conflict. 
How absolutely they were wrong is made evident 
by the events. We are winning now by invention ; 
by the wise use of science, and by that workshop 
instinct which comes between science and technology, 
and has no proper-name. It is a sort of intuition 
of the right thing to do, which, like sea-wisdom, is 
bred in the bone, and is scientific without knowing 
why. 

It would be easy to write glowing generalities 
about the manifestations of our inventiveness in 
the munition shop and the field, in the laboratory 
and the hospital, but it is not our purpose at the 
moment to consider the subject from the military 
aspect. Rather would we inquire how the inventive- 
ness which has blossomed under the heat of war 
can be carried into the industries of peace. It is 
the earnest hope of all, and the belief of optimists, 
that before many months have elapsed the end will 
be in sight. The demand for munitions will begin 
to diminish. Little by little, perhaps, men will return 
to their old vocations, and Europe, which has almost 
ceased to produce useful commodities, will take up 
again the load where she laid it down, and begin 
once more the tedious, unending march of progress. 
We have before now discussed the suitability of works 
and machines especially designed for the manufacture 
of guns and shell for the making of useful products. 
Much of the machinery will be worn out, much of 
it is so absolutely specialised as to be valueless for 
new purposes, but there remains a huge quantity 
suitable for some industrial use, if we but knew what 
it was. We have here the very opposite and anti- 
thesis of the ordinary. The problem which usually 
confronts the manufacturer is to design plant which 
will achieve a stated object. Here he is put in the 
position—not unknown on a small scale—of finding 
work that can be performed with exceptional plant. 
Much of the capacity may, perchance, find occupation 
in the output of things already familiar—motor cars, 
sewing machines, typewriters, agricultural machinery, 
and so on—but for the remainder new work must 
be sought. Here, indeed, is scope for imagination 
and inventiveness. Fortunes strew the paths of 
those who can think of some new thing the world 
will be glad to have, something that can be made 
with the tools that else must rust into nothingness 
when a million shells a day are no longer required. 
It was the old complaint of the inventor that he 
could find no one to accept his invention, no one 
willing to invest capital in costly plant. When the 
war is done, the plant, the shops, the labour will 
be idle and crying aloud for people to give them 
employment. This should be the inventors’ mil- 
jlennium. We have asked many manufacturers what 
they were going to do with their new machinery 
after the war. None of them knew. Some answered 
vaguely that it was easily adaptable to peaceful 
ends, but none could say specifically for what it 
would be used—and they have no time to think. 
If the war stopped suddenly to-morrow a million 
people and as many machines would be thrown out 
of employment; if the war drags slowly to an end 
those same people and machines will still fall gradually 
out of work unless in the meantime new occupations 
for them have been discovered. 

Whilst we discuss at much length the applications 
of science to industry, and the importance of universal 
scientific education, we may neglect an urgent and 
insistent problem that will soon be crying at our 
doors.. One of two things may happen after the 
war. Hither we may enjoy a period of extraordinary 
prosperity or we may struggle through one of the 
keenest depression. The mean between these two 
extremes, what we call normal trade, is hardly to 
be expected. With everything else abnormal it 
would be strange indeed if trade alone took its 
accustomed path. We ourselves’ incline for several 
reasons to the view that trade will be good—possibly 
remarkably good. First and most obvious of these 


reasons is the repair of war damage, the making u 
o”™? 5 








of leeway, the re-laying the permanent-way of progress. 
Secondly, the existence of the means in great abund- 
ance ; labour and machines crying out for employ- 
ment. If it be true that the “sight of means to 
do ill deeds makes ill deeds done,” it is also true that 
the sight of means to do useful things makes useful 
things done. Finally, there is the financial question. 
Here high taxation will force us all to great endeavours 
—as Mr. Ellis Barker assures us it did in Napoleon’s 
day—whilst in America gold is already so plentiful 
as to be almost an embarrassment, and our cousins 
may be willing—nay, more, anxious—to return 
some of it to European industries. Whilst these causes 
are not potent enough to make us willingly wager on 
good trade immediately following the war, yet they 
do hold out at least a prospect of it ; but in any case 
it must in a large measure depend upon our inventive- 
ness, our ability to turn our hands and machines, 
long given to warlike needs, to peaceful occupations. 
New outlets for our kinetic energy and our potential 
energy have to be found. With plenty of labour, 
a superabundance of plant, and, probably, sufficient 
money, the inventor who has something really good 
to offer the world should find the way made easy 
for him. 


The Question ot “Indispensables.” 


THE demand for man-power has brought the 
country to a new phase of the question. Hitherto, 
in the minds of most manufacturers there have 
been persons designated as absolutely indispensable. 
We use the term in its strictest sense, not in the 
broad aspect which sheltered behind it large numbers 
who were obviously only indispensable in theory. 
The latter have been easily traced by the military 
authorities charged with the duty of going carefully 
through the munition works in a search for men 
eligible for the Army and Navy. Now, there remain 
two things, the “indispensables”’ and the theory 
employed so to designate them, in defiance of the 
axiom that no man can occupy such a position. It 
is no longer of any use closing one’s eyes to the true 
state of affairs. The time has arrived when facts 
must be looked straight in the face without flinching. 
In the present emergency no man is indispensable 
in any given position. This may be a new gospel 
to some manufacturers, but it is one that by force 
of circumstances they will no longer be invited to 
believe. They will be compelled to receive it un- 
reservedly, and to aid their country by carrying 
it out in the spirit and the letter. 

For most iron and steel firms the labour position 
has become acute, and the fullest sympathy can be 
felt for those who have been contending that the 
limit has been reached regarding the number of 
men that can be safely spared from the works. 
Nevertheless, a revision of that view is now essential. 
There must be a loyal recognition of the fact that an 
entirely new phase of the problem of man-power 
has been entered. The Army must have men. It 
can only accept those who in some measure realise 
the age and physical standards set up by the military 
requirements. The munition works must have fresh 
supplies of labour. So long as the requisite energy 
and brain-power are forthcoming, the age, sex, and 
—to a reasonable degree—the physical condition of 
the individual worker do not enter largely into the 
consideration. That divides the man and woman- 
power of the nation into two general groups, with 
each of which adequate arrangements may be made 
to draft certain persons to that particular work for 
which they seem best suited. Opportunities of 
doing so are not wanting, for the requirements of the 
Army and of the industrial forces are sufficiently 
varied. But the adoption of this plan in its entirety 
means the elimination of the word “ indispensable,” 
and consequently the removal of one of the greatest 
points of difference between the military and indus- 
trial interests. With the disappearance of that 
term the two forces may be trusted to work together 
in absolute harmony to the good of both and a frank 
recognition of the needs of each. The nation will 
then—and not till then—give itself unreservedly to 
the prosecution of the war, in the field and in the 
works, and not only will our munitions output be 
maintained in unlimited supplies, but a proper regard 
will be paid to the important question of our export 
trade, upon the healthiness of which we are depen- 
dent for the replenishment of the sinews of war, the 
adjustment of exchange, and the preservation of 
the most vital part of our industrial and commercial 
system. It is no longer with us a question of the 
supplies of raw material. These are assured. No 
one need have the slightest qualms upon that point. 
However vast may be the requirements of ourselves 
and our Allies in the matter of war manufactures, 
the raw material will be there to any extent. What 
is wanted is that side by side with recruiting for the 





forces in the field there should be a system of recruit- 
ing for the forces in the works. Both must proceed 
henceforward without regard to persons. For the 
former there is the force of law, willingly imposed 
upon itself by the nation. For the latter there 
must be the force of conviction, that whilst no man 
is indispensable in a given position, every man and 
every woman capable of service is needed. 

Over the next few months many scores of thousands 
of workers will be required in the iron and steel 
trade of this country, not only to fill the gaps caused 
by those taking their places with the colours, but to 
grapple with the problem of a continually rising 
output requirement, and to enable us, as a nation, to 
reap full advantage of our splendid resources in 
raw material. The moment is opportune for men 
of non-military age, or otherwise ineligible, in all 
walks of life to offer themselves for training in the 
iron and steel works, so that when the military's 
‘“combing-out ” operations have been completed 
they may usefully fill the places of those at the 
front. A patriotic voluntary movement now would 
save the question of compulsory industrial service 
ever coming under discussion; but it must be 
remembered that compulsion for one section of the 
community might, under the stress of circumstances, 
become quite as necessary as it has for another. In 
any case the nation’s war and export requirements 
must be met. 








RANDOM REFLECTIONS. 
>—— 


THe bluntness with which two such eminent 
authorities on internal combustion motors as Captain 
Sankey and Professor Burstall stated at the 
‘“*Mechanicals ” that they did not “believe in the 
Diesel engine’’ is worth noticing, but one cannot 
help wondering if the opinion would have been 
expressed so roundly a few years ago when the 
Diesel engine was at the height of fashion. Is it 
not even possible, so strange are the inner workings 
of the human mind, that the German origin of the 
engine may have had some slight influence in the 
formation of the opinion? The objection to the 
type—the very high compression—has been known: 
and noted since the engine was first built, but the 
increase of mechanical engineering skill and the 
recognised thermal efficiency of the cycle were deemed 
sufficient to meet adverse criticism. Now, however, 
we see a return to the old attitude of hostility and 
the exalted pressures required are condemned. 
Moreover, another factor has come in in the form of 
the semi-Diesel engine, which approaches the real 
Diesel in efficiency and is yet content with quite 
moderate compression pressures. Thermal efficiency 
is, of course, a measure of little consequence to the 
power user. It is fuel efficiency and upkeep efficiency 
that he wants, and he may get them in a higher degree 
with the semi-Diesel than with the true Diesel 
engine—so say Captain Sankey and Professor Burstall. 
We might in this connection warn readers to keep an 
eye on the experiments Professor Watkinson has been 
conducting on the starting of Diesel engines with 
quite low compression pressures. Professor Watkin- 
son asserts that it is not upon the height of com- 
pression but upon the ratio of compression that the 
temperature of a compressed gas depends, and hence 
that ignition will take place spontaneously with a 
much lower compression than has hitherto been 
deemed essential. He has, however, only used his 
method for starting the engine, and it remains to be 
seen whether combustion is sufficiently complete to 
make continuous running at low compression pres- 
sures possible. -If it is, will the engine be a Diesel or 
a semi-Diesel ? 
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THAT raises another interesting point. Is it not 
time the absurd title semi-Diesel were given up ? 
If it is not absolutely a misnomer, as Captain Sankey 
calls it, it is at least a bad name and was probably 
invented with the object of meeting a prevailing 
fashion—a sort of “ coat-frock’’ amongst engine 
titles. The difficulty is now to displace it and to 
find a better that will satisfy the trade. What is 
wanted is a portmanteau word meaning low-air 
compression, oil injection, hot bulb ignition, internal 
combustion engine. This is a tall order, but we may 
hope that the little committee of the Institution of 
Civil Engineers—which, by the way, seem again to 
have stolen the ‘‘ Mechanicals’”’ thunder—that has 
been formed to determine the nomenclature of internal 
combustion motors will evolve something effective 
and fitting. Certainly nothing could be worse than 
semi-Diesel. It is unfortunate that no single inveator’s 
claim to have originated the design can be sub- 
stantiated. Otherwise we should have had a ready- 


made title. 
* * * * & 


Some of our readers may have come across a French 
book called Les Allemands et la Science, which 
appeared a few months ago. It is a symposium by 
a number of eminent Frenchmen who hold the view 
that in all branches of science—and art is here 
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included amongst the ‘sciences’”—-Germany is 
not as eminent as France. It is, however, generally 
admitted that whilst France can show an unsurpass- 
able, and unapproachable, list of discoverers and pure 
scientists, Germany has been quicker to turn science 
to utilitarian purposes. ‘There is but little about 
engineering or even chemical science in the volume, 
but nevertheless our readers will find it interesting. 
The preface written by Paul Deschanel contaics 
a phrase which so0-exaetly expresses our own feelings 
that we hasten to copy it down. ‘‘ Dans le domaine 
scientifique comme dans les autres, chaque pays doit 
conserver son génie propre. I] faut qu’il s’applique 
a développer ses dons naturels, de maniére que ceux-ci 
forment un ensemble harmonieux, different, & certains 
égards, de celui du voisin.”” This is precisely what 
we have always urged when people have set up other 
nations a8 an example to Britain and urged her to 
copy them. It is better, we hold with M. Deschanel, 
for each country to follow its own genius and develop 
its own natural gifts. From how many architectural 
monstrosities should we have escaped had we from the 
first persisted in the development of an English style 
and resisted the importation of alien types which do 
not suit the national genius and temperament. Where 
we have refused to be influenced by foreign designs, 
as, for example, in locomotives and ships, we have 
developed in directions which not only reach the 
highest technical level, but exhibit an artistic sense. 
We are glad indeed to have the support of so eminent 
an ally as Monsieur Deschanel. 


* * * * * 


Must, ultimately, all inventions become anonymous 
and only the great primal discoveries retain cog- 
nominal labels ? We have already reflected, with 
something approaching regret, on the fact that there 
is no inventor’s name for the semi-Diesel engine. 
Are our children and grandchildren for similar reasons 
to be put to the inconvenience of devising descriptive 
names for all the great inventions the future has 
locked up in her coffers? If M. Paul Lecler was 
right in a paper read some time ago, before the 
Ingénieurs Civils de France, it is to that point we are 
tending. Progress, he told his hearers, now takes place 
by a number of small inseparable steps for which it is 
impossible to allot the credit to individuals. In the 
last fifteen years we have passed from slow-speed 
reciprocating engines of a few thousand horse-power 
to high-speed turbines of as much as 50,000 horse- 
power. La transformation est donc compléte. But 
if we endeavour to determine, in the interval between 
the beginning and end of this period, to what precise 
improvement this transformation is due, at what 
precise moment it was effected, we are baffled. There 
is, in fact, no clearly defined new invention. We 
cannot say at any time, “ yesterday we were content 
with such and such an efficiency, to-day, on account 
of So and so’sinvention, it isso much more.” Progress 
consists indeed of a host of improvements more or 
less important, one springing from the other, of which 
many are of small consequence in themselves, but 
like the individual flints and grains in concrete 
build up an important mass. On this account, 
says M. Lecler, progress becomes almost anonymous, 
for under these conditions it can scarcely be attributed 
to the work of one individual, but is the sum of the 
efforts of a number working collectively and arises 
from methodical experimentation. This observation 
is, we think, worth more than momentary attention. 
Those who have not followed the history of engineering 
progress as closely as M. Lecler has done may be 
prone to think—as indeed not a little writing in the 
lay Press shows they do—that by taking scientific 
thought sudden advances are possible. To that the 
reply is that all history supports M. Lecler’s view and 
opposes theirs. The number of instances, in mechani- 
cal engineering at least, where abstract science has 
been ahead of experimental development are few 
indeed. Progress nearly always is the result of step 
by step improvements, most of which are made in the 
course of business by eliminating in successive 
products the faults of their predecessors. 


* * * * 


Ir is not usual for a President to give an address 
on entering upon his second year of office, but no one 
will regret that Dr. Unwin left the beaten path at the 
opening of the “‘ Mechanicals ’’ session on Friday last. 
His ten-minute lecture was just what was wanted at 
the beginning of a new year of work and a new year 
of war. Dr. Unwin’s remark that ‘“‘ the iron and 
steel industry is a basic industry, the prosperity of 
it affects almost all other industries,’ cannot be 
challenged, but one may nevertheless wonder if 
statistics of the increase of the output of nations by 
percentage increments on their preceding output are 
of much value or significance. It is easy to increase 
by a hundred per cent. where you have but little 
before, but very difficult when you are already 
approaching your maximum. Britain has been an im- 
portant iron-making country for many generations, 
Germany was of little importance till after ‘seventy. 
It was the seizure of that great portion of the Briey 
‘ron ore mines which lies in Lorraine that made her 
industrial future, and there are not wanting those 
who think the lust for the remainder of the basic was 
one at least of the prime causes of the war. In May 
last we pointed out the significance of the attack 
upon Verdun from this point of view. Verdun 





watches over the French portion of the famous 
minette mines; Metz watches over the German 
portion. If Metz were to fall and the French to take 
back Lorraine, Germany would lose the heart of her 
economic existence. She draws 70 per cent. of the 
iron ore she uses from the Briey basin, and probably 
50 per cent. from the part of the basin that lies in 
Lorraine. If she loses it, and lose it we believe she will, 
her supply of native ore will be reduced by at least 
one-half. It is unnecessary to lay stress upon the 
significance of that fact. Germany must contemplate 
with dismay the possibility of being obliged in future 
to purchase ore from countries which may be none too 
willing to serve her. 
Ge Me 


Sir Joun GrirritH devoted the last part of the 
James Forrest Lecture, which he delivered on Tuesday 
last, to one of the most vexed social problems of the 
day. No one, save possibly the workers themselves, 
can look upon casual labour with anything less than 
disgust ; an ‘‘ army of under-employed, under-clothed, 
under-fed and badly housed men, with their dependent 
families”? which constitutes the dock labouring class 
is an eyesore and a fester in the community. It 
would be wrong, we think, to suppose that the 
employers look upon it with less aversion than the 
rest of the public, but it must be remembered that 
they are in close touch with the labour, and that they 
know the men themselves are largely responsible for 
their own pitiable condition. They come too often 
of a class which does not take kindly to regular 
employment, and which would refuse daily work if 
it were offered to them. But that fact, whilst it may 
palliate the attitude of the employers, does not remove 
the fact that casual labour is a cancer in the social 
body. How to extirpate that cancer, how to purge 
the body of a disease which brings all sorts of offences 
in its train, isa question that has exercised the minds 
of all who devote any attention to social problems. 
Sir John Griffith suggests that the introduction of 
more cargo-handling machinery, and the engagement 
of a permanent staff to attend to it, would help 
towards the desired end. He is obviously right. 
The army of dock labourers could certainly be reduced 
if mechanical appliances did work which is now done 
by the backs and arms of men, but we should then 
be brought face to face with another economic 
problem. If ships arrived regularly at ports there 
would be no more casual labour than the men chose 
there should be. But because ships arrive irregularly, 
there are days when nearly every one can have 
employment, and a day when hardly any can. What 
is true of men is true of machines. It would happen 
frequently that great quantities of machinery would 
remain idle for days together because ao ships were 
in port. Heace it is a question fcr port authorities 
to decide whether it is better to get rid of casual 
labour and invest capital in plant which will be used 
at a low power factor, or whether it is better to tolerate 
the degradation which casua! labour brings with it. 
Humanity has only one answer. 


* * * * * 


America, following in the footsteps of Europe, is 
determined to put her scientific research in order, and 
two gentlemen who have been investigating the 
matter on this “‘ side.”’ have recently returned home 
and told their country what it must do. ‘ The first 
thing on the programme is,”’ they say, “‘ to undertake 
at once a national register of research, which will 
include an inventory of equipment for research in all 
the general educationel, governmental, and privately 
endowed establishments.” That is no doubt a good 
way of beginning—the same thing is being done here— 
but it, in itself, will not carry research very far. Here 
it has been found necessary by the Advisory Council 
for Scientific and Industrial Research to set up 
machinery of quite a complex kind adequately to cover 
the ground. We should have valued highly the 
opinion of the American commissioners on the 
British scheme, ard we shall be interested to see if 
America decides to follow on its lines. Already she 
has a National Research Council, in which is included 
‘*a leader in every chief branch of science,” but we 
do not yet know whether she proposes to adopt sub- 
division of the kind already established by our 
Council. It is difficult to see how, otherwise, 
specialised work can be carried out. We are also, 
as yet, uncertain what funds are to be at the disposal 
of the National Research Council, but we learn that 
the Engineering Foundation, a heavily endowed 
organisation of the four principal engineering societies 
of the United States, has placed the income derived 
from 200,000 dols. and another 5000 dols. yearly at 
its disposal. This appears to be the very reverse of 
what has happened here, where the engineering 
societies are receiving grants to carry on their 
researches instead of providing it for others. 


* * * * * 


In an admirable article in the Evening Standard, 
of the 20th inst., Mr. George H. Roberts, M.P., 
pleads for a brighter spirit of co-operation between 
capital and labour. ‘‘ Employers and employed,” 
he says, ‘‘must combine to remove those practices 
which artificially restrict output,” and adds “ with 
cordial co-operation national productiveness can be 
almost indefinitely expanded.” To that we say 
hear, hear, a thousand times. If only both sides 


could be brought to see that their interests were 
mutual, industrial strife would almost cease. The 
problem to which everyone is seeking an arswer, is 
how to bring that conviction home. Mr. Roberts 
thinks it can be done by conferences between trades 
unionists and employers, and he says there is * good 
reason to believe that a desire to explore the extent 
to which co-operation is practicable exists in both 
sections, but both hesitate to make the approacl..” 
With the object of bringing the parties together, he 
suggests that the Government might take some 
action, but that once the parties have been introduced 
to each other, they should be left to work out their 
own salvation with as little Government interference 
as possible. This is welcome advice from a labour 
member. We only wish it was as easy as that. 
Over and over again, at dozens of conferences the 
employers and the trades unions have met, but we 
seem little, if any, nearer the complete solution of the 
problem. The difficulty is to convince the men rather 
than the masters. The latter, we believe, are perfectly 
ready to co-operate, but the men are still suspicious. 
How better, for instance, can co-operation be expressed . 
than by the Premium Bonus system of paying wages ? 
It gives men a direct and substantial interest in 
increased effort and pays them far better than any 
other form of profit-sharing devised so far. Never- 
theless, it is consistently opposed by trades unions— 
why? Because the employer also profits by its employ- 
ment! What the unions want is co-operation in their 
favour only, and that they can hardly expect. Never- 
theless, we do not despair. The premium system is 
so obviously sound and so thoroughly satisfies both 
employers and employed, when they are allowed to 
enjoy its benefits that we are persuaded it has still 
a great future before it. Its value has been recognised 
by one arbitrator, who has directed that it shall be 
used in a large works. That he has not fully under- 
stood it is to be regretted, as it has caused him to fall 
into a rather dangerous error, but that he should 
have recommended it at all is an excellent sign. 
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In its annual report the Council of the North-East 
Coast Institution of Engineers and Shipbuilders tells 
us that in June last it received from Richardsons, 
Westgarth and Co., Limited, a request to carry out 
a series of tests “‘of an experimental apparatus, in 
connection with air pumps, having for its object the 
more economical production of power by marine 
steam engines,’ and that “ inasmuch as the proposed 
investigation was consistent with the work of the 
Advisory Council for Industrial and Scientific Research 
and also with the assistance which the Institution 
had agreed to render that body,” it agreed to under- 
take the inquiry, and directed three of its members to 
carry out the tests. The Council is of the opinion 
that by this action the North-East Coast Institution 
is the first of the national technical institutiors 
‘* actively to promote the progress of the industries with 
which its members are associated, by making and 
recording tests of new apparatus.”’ Up to a certain 
point this priority may be fairly claimed-—as far 
at least as engineering societies are concerned—but it 
must not be forgotten that tests of engineering 
products are regularly held by the Royal Agricultura! 
Society, and that other institutions, the Society of 
Arts for example, have conducted special trials in the 
past. These would appear to do just what the 
North-East Coast Institution is doing, but with this 
difference, that tests are made for a number of 
persons—competitors—and not for a single firm or 
individual. But this difference is an important one. 
It is quite one thing for an institution to carry out 
competitive trials and quite another for it to constitute 
itself a kind of test house to which anyone may apply 
for a certificate of merit. The Institution regards the 
action with an enthusiasm which may or may not be 
justified by events. It points out, quite properly, 
the value of an “ authoritative pronouncement ”’ on 
new inventions by “‘ independent bodies who are not 
influenced by commercial considerations,” but when 
it adds that, as a result of tests being carried out by 
institutions. a spirit of industrial co-operation would 
be engendered that would be for the good of the 
nation as a whole,’ we confess that we are unable 
to follow it. The object is unquestionably a most 
praiseworthy one, but there are obvious difficulties, 
and we shall be interested to see if they can be 
successfully overcome. 
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INSTITUTION OF MECHANICAL ENGINEERS. 
Dr. UNWIN’S SECOND PRESIDENTIAL ADDRESS.* 


Ir has not been usual for the President to make 
a formal address at the opening of the session in 
his second year of office. I do not know whether 
this is due to consideration for the President or is 
a& measure of relief to members. In normal times 
I should not have departed from precedent. But 
with your acquiescence I should like to make a short 
statement, partly to explain the position of the 
Institution, partly to expand a point in my address 
a year ago. I recognise that a statement by the 
President is not discussed, and that his views, if 
erroneous, do not commit the Institution. He 
is the more bound to be careful and moderate. 

The conditions of the time have unavoidably 
restricted some of the activities of the Institution. 
We have placed our building at the disposal of the 
Government, and there is no immediate prospect 
of regaining the use of it. Happily, through the 

_ kindness of the Institution of Civil Engineers, who 
permit to us the use of their Meeting Hall and Library, 
the inconvenience to our members has been much 
diminished. 

It is a difficulty. that six members of the office 
staff of the Institution have been called up for 
active service, and it is inconvenient to the Secretary 
to carry on the considerable business of the office 
with untrained assistants. Nevertheless, so far 
the meetings have been held regularly; several 
provincial meetings have been held, and the Journal 
has been issued as usual. 

The Council decided that it was impracticable 
to hold the summer meeting, the conversazicne, 
or the. annual dinner when so many members were 
absorbed in war work. In this they have taken the 
same course as other scientific societies. 

The number of candidates for election does not 
seem to have been much affected by the war. Taking 
the first six months of the year, the number elected 
was 129 in 1914, 100 in 1915, and 112 this year. 
As would be expected, somewhat fewer candidates 
have presented themselves for examination. 

Nearly 900 members of the Institution are known 
to be on active service, and many others are engaged 
on munition or other war work. Unhappily, so 
far as is known, 29 have died on service and 30 
or probably more have been wounded. Our sincere 
sympathy goes out to their friends in their bereave- 
ment. They have died in a great cause and in the 
service of the country in its extreme need. So 
far as we know, 15 members on active service 
have been decorated and 8 mentioned in dispatches. 

It would not be right to pass over, without an 
expression of our deep sorrow, the deaths of Sir 
H. Frederick Donaldson, K.C.B., a past-president, 
and of Mr. Leslie 8. Robertson, so long the Secretary 
of the Engineering Standards Committee. They 
were lost in the disaster to H.M.S. Hampshire, 
when accompanying Lord Kitchener on a mission 
to Russia. 

There has been rather more difficulty than usual 
in obtaining papers for the present session; but I 
trust we may have no mishap. We have tried to 
obtain a paper dealing with the work of women 
in munition factories, but so far have not succeeded. 
It is believed that their services have been invaluable, 
and that for such work as they can undertake they 
are little inferior to male workers, either as regards 
quantity or quality. We hope to have one or more 
papers on the special machinery for shell manufacture ; 
also shortly a report from the Hardness Tests 
Research Committee. 

In my address a year ago I urged that the rapid 
economic progress of Germany since the war of 
1870, and chiefly in the last twenty-five years, 
should be very carefully considered. Relatively, 
Germany has progressed in many industries much 
faster than we have. If we are to recover our position, 
as I believe we may do in the new conditions after 
the war, it is necessary we should study accurately 
the facts and causes of German expansion. No 
doubt that expansion has been too rapid to be 
healthy, and seems to have induced a feverish 
sense of insecurity, so that under whatever inspiration 
the war began, it is certain that commercial and 
industrial necessities and ambitions had a large 
place. As an example which appeared to me remark- 
able, though it is only one of several, I referred to 
the iron and steel industry, in which not so long 
ago we were supreme, but in which we now hold 
third place, and not a good one at that. 

In a quarter of a century the production of pig iron 
in Germany has trebled and that of steel has sextupled. 
In 1913 Germany produced 18 million tons of steel, 
and we produced 7 million tons. It is quite true 
that nations must depend on each other for products 
which each is best able to manufacture; but this 
hardly applies to the iron and steel industry. We 
have not been wanting in metallurgical knowledge 
nor obviously worse off in natural resources. Hence 
the rapid increase and present magnitude of the 
German production of iron and steel seems to me 
to have a lesson for us. German trade is conducted 
thoroughly and unscrupulously as a warfare, and 
it may well be that the fostering of the iron and 
steel industry is to be reckoned amongst the prepara- 
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tions for war, for without a great capacity for iron 
and steel production the present war could not 
be prosecuted. 

It is impossible to ignore the ambition frankly 
stated by Dr. Ostwald, the distinguished Leipzig 
professor, that Germany “* having become the military 
centre of Europe, it was necessary for her to hecome 
the industrial centre also.” 

In a very interesting address to the Royal Society 
of Arts, Dr. Dugald Clerk made a protest against 
the tendency to contrast unfavourably British 
achievements in science and industry compared 
with those of Germany. With most of this address 
I heartily agree, andjin any case I should differ 
from Dr. Dugald Clerk with reluctance and even 
with some trepidation. Many years ago, Walter 
Bagehot wrote, ‘““ We English are always grumbling 
at ourselves. But, after all, England is a success 
in the world; her career has had many faults, but 
it has been a fine and winning career on the whole.” 

Dr. Dugald Clerk quoted my reference to the 
iron and steel industry, and replied to it that “it 
is misleading to cite the relative production of iron 
and steel as proving either the prosperity of Germany 
or the decadence of England.” As an explanation 
of the difference in this matter of England and 
Germany. Dr. Dugald Clerk says that ‘‘ the United 
Kingdom has a total of 23,000 miles of railway 
and Germany has 38,000 miles,’ and that ‘it would 
be extraordinary if a capable and industrious nation, 
such as the Germans are. could not succeed in making 
most of the steel required for their own use.”’ But 
he has forgotten that in India there are 33,000 miles 
of railway, almost as many as in Germany, mainly 
built and maintained by the use of English steel, 
and railways in other Colonies naturally supplied 
from this country. The railway mileage test does 
not seem to explain the large German production 
of steel. 

Dr. Dugald Clerk says also that the greater part 
of German steel is used at home. But how far is 
that true? In 1912 Germany exported a million 
tons of pigiron and 4 million tons of steel partly 
manufactured.* In 1913 we imported from Germany 
iron and steel to the value of £7,500,000, and in 
addition machinery to the value of £2,300,000+. 
Take a single article, railway rails. Between 1908 
and 1912, only four years, the export of rails from 
the United Kingdom decreased 10 per cent., that 
from Germany increased 16 per cent., and that 
from the United States 22 per cent. In 1912 both 
Germany and the United States exported more 
rails than we did. Now the iron and steel industry 
is a basic industry, the prosperity of it affects almost 
all other industries. We might get on without a 
dye industry, but the steel industry is vital. 

The impulse to the development of the German 
iron and steel trade came from the acquisition in 
1871 of part of Lorraine, containing 1800 million 
tons of minette iron ore, followed by the discovery, 
in 1877, by Thomas and Gilchrist, of the basic process. 
Probably Germany expected as one result of the 
war to annex the still larger iron deposits in the 
part of France now occupied by her armies. Mr. 
Ellis Barker has stated that the attack on Verdun 
was probably due to the wish to deprive France 
of her iron ore. It is probably true that steel is 
produced in Germany more cheaply than here. 
The works are on a very great scale and under the 
most able commercial and scientific management. 
German steel is almost exclusively made by the 
basic process. British steel is made chiefly by the 
acid process, which requires purer ore, and in fact 
a large part of our production is from imported 
ore. I believe we could produce more basic steel, 
and it is worth consideration whether a prejudice 
against basic steel justified in early days is now 
reasonable. 

An influence which in the opinion of continental 
economists has been powerful in the development 
of German trade is the system of Kartells, which has 
been formed since the passing of rigidly protective 
legislation in 1879. One of them, the Steel Union, 
embraces thirty-one firms with an annual output 
of 12 million tons. Based on mutual consent, 
it controls the selling price of steel in each district, 
the area within which each selling agency may supply, 
the total annual output of each steel works, and 
the allocation among makers of the profits. It was 
ostensibly the object of this combination to reduce 
cost of production by regulating output and abolishing 
competition between firms in the syndicate. No 
doubt a less openly confessed object was to acquire 
selling monopolies and impose its own price on 
consumers. 

It is alleged that the Steel Union systematically 
resorts to dumping. In normal trade the price 
increased with the distance from the centre of 
production, being loaded with transport and other 
charges. In dumping the reverse is the case, out 
of profits made in a protected home market, bounties 
are given on exports to vanquish competition. 
For instance, from figures given by M. Milliond, 
girders and rolled bars sold in Germany at M.130 
were sold in England and South America at M.103 
to M.110, and in Italy, where it was desired to hamper 
a struggling industry, at M.75. Sir Robert Hadfield 
has stated that before the war the export bounty 
granted by the Steel Union amounted to M.15 per 


* Board of Trade. Iron and Steel, 1912. + Sir L. G. Chiozza Money. 





ton. The sale at a low price of an accidental surplus 
due to over-production is one thing; deliberate 
over-production in order to defeat competition 
abroad by dumping is another. ~Competent observers 
like M. Milliond believe that that has been the 
policy of the Steel Union. 

Perhaps there is nothing illegal or which contravenes 
ordinary trade morality in a system of dumping. 
The Commissioner sent by The Times in 1901, to 
report on ‘‘ American Competition,’ states that 
American manufacturers openly avowed the intention 
to keep up prices by stinting the home market 
in order to force the export trade by cutting prices 
in foreign countries. Possibly the importance of 
dumping may have been overrated. Continental 
economists do not seem to think so. But I do 
not believe that any nation subjected to systematic 
dumping will permanently submit to strangulation 
by an unfair trade method. It is not for me to 
suggest a remedy. No doubt one can be found, 
and, personally, I hope it may not interfere with 
our custom of unrestricted trade. 

To adopt a Kartell system with the protection 
which is its basis in Germany, would be contrary 
to our ideas and traditions. But dumping is not 
an essential part of association in trade. We may 
recognise that as Naumann says, in Mittel-Europa, 
“combination means the elimination of wasteful 
competition, economy of large production and gains 
from expert buying and selling on a large scale.” 
It is a matter for consideration whether our trade 
methods have not been too individualistic. There 
would seem to be advantages in co-operation of 
firms, not merely to control labour, but in introducing 
methods of workshop organisation, in pooling com- 
mercial and technical knowledge, in uniting in 
scientific investigations, and in establishing competent 
agencies in foreign countries. The Engineering 
Standards Committee is an example of advantages 
obtained by consultation and compromise without 
interference with individual freedom, and standardi- 
sation of production is likely to be much extended 
after the war. Mr. Asquith said, ‘I lay particular 


emphasis on two tendencies. The first is the 
development of trade associations for common 
action at home and abroad, raising the average 


standard of production. The second is the recognition 
of the leeway we have to make up as regards scientific 
research and its application to technical and industrial 
purposes.” 

In August, 1914, the Navy was ready, but in 
other respects we were unprepared for the war 
which was forced on us. But the way in which 
our characteristic unpreparedness, slackness, and 
inertia have been overcome and organisation created 
isextraordinary. It isan engineers’ war, and mechan- 
ical engineers can realise the task involved in their 
department. Four thousand factories are under 
Government control, and the private workshops 
have been organised under local committees and 
adapted to unaccustomed work of great precision. 
In Mr. Asquith’s words, “the history of the war 
in the industrial sphere at home has been a history 
of grave and threatening difficulties, courageously 
faced and successfully overcome.’ In spite of the 
withdrawal of men for the front and the employment 
of a million and a-half of men and nearly half a million 
women on munition and war work, ordinary activities 
have been kept going without serious embarrassment. 
But when the war is over there lies ahead another 
strenuous time. There will be the cessation of war 
expenditure, the return of the men at the front 
with physical and mental capacity enlarged by the 
experience and discipline of service, and the disposal 
of the women who, in munition factories and elsewhere, 
have been replacing men and earning unaccustomed 
wages. Still, there is no reason for pessimism. 
Our productive output has been enormously increased 
under war stress, and may be maintained in peace. 
There has been the creation of very large new 
engineering factories, older factories have been 
overhauled and equipped with new high-class tools. 
Manufacturers have co-operated in a way unknown 
before, and workshop methods and organisations have 
been improved. Industry has been modernised 
and invigorated. 

Certainly relation between employers and employed 
have been unsatisfactory in the past. There are 
signs that the admirable co-operation which has 
been exhibited during the war has produced a better 
feeling. We may hope that with some increase 
in the rewards and improvements in the condition 
of workmen, deliberate restriction of output may 
be -abolished. Adopted partly from false economic 
ideas, partly from natural anxiety as to wages and 
status as craftsmen, it has been, as Mr. Arthur 
Chamberlain says, effective, but at a terrible cost 
in loss of production. 








A PETROL SCRAPER SHOVEL. 


A POWER scraper shovel driven by a petrol engine 
has been designed for use in cleaning up boats of ore 
and coal as well as for handling bulk materials of all 
kinds, by Mr. 8. J. Russell, the dock su rintendent 
at Buffalo of the Buffalo, Rochester and Pittsburgh 
Railroad Company. The accompanying engraving shows 
the shovel working in iron ore in the hold of a boat, but 
it can be seen obviously that it can be used for handling 
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other kinds of bulk materials. In unloading ore or coal 
from boats there is always a certain amount of material 
that lies between the hatches and cannot be reached 
by the unloading grabs. The work of the power scraper 
shovel is to place this material beneath the hatch openings, | 
thereby doing away with hand shovellers. The shovel 
is said to be able to keep enough material beneath a 
hatch opening to allow the unloading bucket to get a | 
full load at each grab. Jt is also said to deliver the | 
material fast enough to keep the unloading machines | 
fully employed, so that the time of unloading a boat | 
is materially reduced. 

The machine is furnished with a high-powered petrol 
engine which actuates a raisable shovel fitted at the | 
front end. When the shovel is raised to its top limit | 
it is in the dumping position and the load falls out. The | 
entire mechanism is mounted on two rubber-tired driving 
wheels with a third wheel at the rear as a trailer and 
steering wheel. The two driving wheels are connected | 
to the engine by means of gearing and clutches, so that | 
the machine can be propelled either forward or backwards. | 
The hoisting drums for raising the shovel and discharging | 
it are also connected to the engine through gearing and | 
clutches. 

All the necessary operations are controlled by the 
operator by means of levers arranged in front of his 
seat, and the controlling is rendered all the more easy 
by the provision of brakes. When working in ore and 
coal in boats, the shovel pushes the material to the desired 
point, as shown in the view, instead of handling it a shovel- 


PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Fall in Pig Iron. 


_ Cuter interest in the iron trade in this part of 
the kingdom continues to centre in pig iron, this being the 


| only department from which any fresh development is 


early expected. The commencement of the October 
quarter of the year has so far done nothing to strengthen 
prices or to give a filip to the demand. Smelters are very 
averse to putting iron into stock, but it is becoming in- 
creasingly evident that they must either do this or sell at 
a sacrifice. Another course suggests itself, namely, that 
they should turn the furnaces on to basic iron, which is 
needed at the present time. The objection to this pro- 


| ceeding, however, lies mainly in the circumstance that 


makers state that by so doing they would be incurring 
heavy responsibility, and running considerable risk of not 
seeing their money back again. It is well recognised that 
interference with furnace plant is always a costly business. 
Cold blast and part-mine forge sales are the heaviest book- 
ings of the Staffordshire makers at date, and all the foundry 
iron turned out is very readily consumed. It is as regards 
forge iron that current demand is so indifferent, and as to 
which anxiety exists, and it is in respect of this description 
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POWER SCRAPER SHOVEL 


ful at a time. This makes the operation much faster 
since more material can be handled at each trip. When 
working in the bow, or stern, or against bulkheads, 
it is necessary, however, for the shovel to handle the 
material a shovelful at a time, carrying the same to 
the hatch. Even this may be speedily performed. 

It is stated that in the case of a certain vessel one of these 

shovels took out 100 tons from the bow and delivered 
it to hatch No. 3 in 45 minutes, this being approximately 
two hours less time than would have been required to 
do the same work with hand shovellers. On a certain 
class of steamers some ore is carried beneath the boilers. 
The shovel reaches the ore in that position and unloads | 
it at. the rate of two tons per minute. It saves time, 
too, if the shovel be set to deliver material from two or | 
three hatches to one hatch. It can do this fast enough | 
to keep the unloading bucket fully employed. By this 
method it is said more material is moved in a given 
time and a larger pile for the unloading bucket to work 
in is provided. 
_ In operation it is customary to make the shovel force 
its way into a pile of ore, and to push the material over 
to the hatch where the unloading bucket can easily 
pick it up. The shovel passes through the pile, and after 
it has pushed itself through and has thus created 
an opening in the heap, it then takes its load off the 
edges. It is claimed that when a power shovel of this 
type is employed no hand shovellers are required. One 
sweeper works with the shovel to clean out the small 
amount of material in the corners. 

One of these shovels has been used for two seasons; 
it can be said that it is no experiment. It has been 
in almost daily service at the docks at Buffalo working 
in the boats, and its records show it to be a useful machine 
for two principal reasons. The boat is released anywhere 
trom 1 to 5 hours sooner than when hand shovellers 
are used, and it saves the cost of 12 to 40 shovellers, 
depending on the type of boat. In this connection 
we are informed that in the case of the steamer W. G. 
Mather, this vessel was unloaded in two hours less time 
with two power shovels and two labourers, than had 
formerly been the case when 49 labourers were employed. | 
From another steamer, the Ontario, 8115 tons were unloaded | 
in 14 hours 10 minutes with hand shovellers, where | 
8316 tons were unloaded in 12 hours 30 minutes, when 
4 power shovel was used, this showing a saving of 1 hour 
40 minutes, with 201 tons more cargo. In another 
instance worthy of mention, 8951 gross tons in 13 hours, 
“5 minutes were unloaded from the steamer Jenkins 
ben one shovel working, while with two shovels working 
9121 gross tons were unloaded from the same vessel 
in 12 hours 30 minutes. The illustration shows a machine 
built by the Brown Hoisting Machinery Company, of 
Cleveland, Ohio, i 


IN A STEAMER’S HOLD 


that consumers are most successful in beating down the 
market. Even as regards Midland foundry iron it has to 
be reported that, where business threatens to‘hang fire, 
sellers feel the situation is too delicate for temporising, and 
rather than run the risk of adding to stock a reduction of 
ls. to ls. 6d. per ton off the maximum prices is still being 
allowed. South Staffordshire forge iron rules at about 
89s., f.0.t. at makers’ works, or about ls. below the maxi- 
mum. Part-mine forge iron is on the same footing at 
94s. net, and foundry 96s. 6d. Derbyshire forge is moving 
off at from ls. to 2s. below the maximum, or 88s. to 89s. 
per ton. Northampton can be freely bought at 3s. per 
ton inside the limit, or 85s. net. 


Finished Iron. 


There is a steady inflow of orders in the finished 
iron trade, but production is restricted by the scarcity of 
labour. Bar iron is in great favour, and small rounds and 
light angle-iron are in repeated query. Orders are still 
offered by manufacturers having munition contracts in 


| hand, but ironmasters can only accept a very limited num- 


ber of the inquiries, previous bookings having yet to be 
cleared. The business waiting to be decided would run 
into 1917 before deliveries could be given. Where iron- 
masters will not take the orders offered, consumers are in 
many cases seeking the help of merchants to enable them 
to meet their wants, but in many of these cases even 
buyers’ efforts are quite futile. Marked bars are quoted at 
date at £15 10s. to £16 10s.; good merchant bars, £14 10s. to 
£15; common, £14 5s, to £15 ; small rounds of Zin., £16 to 
£16 10s.; tube strip, £15; hoops, £17 10s., and the same 
figure for rods. Nut and bolt qualities of bars sell at 
£14 5s. to £14 10s., less 2} per cent., delivered in the dis- 
trict, which is about equivalent to the official maximum 
for standard unmarked bars. Black sheets (doubles) for 
merchant and similar purposes are £19, working up sheets 
are £21, and thin stamping sheets £22 per ton, while 
finished black plates are £25 per ton. 


Galvanised Sheets and Material Stringency. 


Galvanised sheets, I regret to have to report, con- 
tinue in greatly restricted output. The main cause of this 
is, of course, want of material, raw steel in the shape of 
bars and billets being still as difficult as ever to get hold of. 
The regret occasioned by this state of things is the more 
sensible since American competitors are increasing their 
hold on the galvanised sheet business in oversea markets, 
which, up to the time of the war, were largely monopolised 
by British producers. Local galvanisers are quick to 
recognise the advances which America is making, and it is 
fully apparent that, unless some change early takes place 
—and of this there is little sign—a stern post-war fight 
will be necessary in this branch of trade to recover the 





ground which has been lost to Transatlantic competitors. 
American steel sheet bars, as a material for the galvanisers, 
are quoted on the Birmingham market this week at 
£15 7s. 6d., f.o.b. Now this is quite an impossible price 
for purchasers in this district, and the quandary in which 
galvanisers find themselves placed is very difficult indeed. 
It is thought by some that if the Government could 
guarantee moderate freights plenty of American steel 
could be obtained, and the galvanised sheet business 
proportionately relieved, but the control of freights at the 
present time seems a matter beyond the wit of man to 
devise. Prices of galvanised sheets are maintained at 
£28 10s. to £29 at outports for material of 24 w.g. , 


Steel Trade and Price Possibilities. 


In the rolled steel trade the matter uppermost is 
the question whether the Ministry of Munitions intends to 
consent to an advance in the maximum prices, as to which 
I had something to say last week. Some makers are only 
accepting new business at date on the condition that 
prices remain open pending ascertainment of the intention 
of the Ministry. In other instances a protective clause 
is inserted in contracts. For the most part, however, 
bargains are free from conditions, the parties relying upon 
the Government Department to see them righted in the 
event of any advance in the maximum being secured. 
Thus far no intimation has been received of the Govern- 
ment’s decision. It cannot, however, be well said that, 
in face of the continued steady decline in hematite prices, 
there is any great expectation of the maxima for plates, 
angles, sections, and the like being raised. Had there 
been no fall in hematites the situation would have been 
different, but steel makers cannot shut their eyes to the 
very significant event that last month hematite prices 
on the West Coast fell 10s. per ton, and on the North- 
East Coast 6s. per ton. What the October decline will 
amount to the next few days wil] reveal. Sales of rolled 
steel outside the consuming circles which are protected by 
the Government maxima are, I hear, being made at very 
high prices ; so high, indeed, that it would be scarcely safe 
for one to quote them. Yet I know as a fact some extra- 
ordinary quotations are attaching to certain current 
contracts, if only—and here is the whole crux of the price 
problem—makers will guarantee delivery within reason- 
able time after the placing of orders. In the semi-manu- 
factured steel trade the boom in the United States has so 
inflated Transatlantic prices on this side that they are only 
conceded by consumers in this district in the case of 
urgent work awaiting execution. As much as £15 10s. 
is, it was rumoured on ’Change in Birmingham to-day 
(Thursday), now being asked for American sheet bars 
delivered in this country. Practically all the home pro- 
duction of raw bars and billets is taken up by war con- 
tracts consumption. American wire rods are quoted 
£20 at Liverpool. Meanwhile a fair tonnage of American 
wire rods, billets, and blooms—which were bought when 
prices were lower—is still coming into the Midlands; but 
it should be fully understood nothing like the quantities 
that consumers would be so glad to handle. 


Steel Scrap Trade. 


The expediency of forming an association for the 
protection of those engaged in the steel scrap trade is being 
discussed on Birmingham Exchange this week. During 
the last two years the trade, as everyone recognises, has 
developed considerably. It is now being urged that 
measures for combination amongst those interested in 
the business should be taken in time to strengthen it 
against what is being described as ‘‘ unfair exploitation 
from without when the war is over.” No formal meeting 
of sellers has, I understand, yet been held, but there have 
been informal consultations, and the members of the 
trade will probably be called together shortly. There is 
a good deal of scrap on offer on this Exchange at date, 
particularly steel turnings. These are quoted at 40s. te 
45s. per ton—a figure which is, of course, considerably 
less than the prices realised a few months ago, before the 
output of shells was as great as it is to-day. 








LANCASHIRE. 
(Frum our own Correspondents.) 
MancHESTER, Thursday. 
Iron, Stwel, and Metals. 

Tuar there will be, and even now is, some neces- 
sity for a reorganisation of those businesses which depend 
upon private trade, and use as a raw material finished 
iron and steel and steel-making pig irons, is becoming 
obvious. Fortunately, our industrial concerns are very 
adaptable, and when one door of activity is closed owners 
and works are generally capable of forcing another door ; 
but before making such a change it is necessary to con- 
vince oneself that the first door is fast shut. This is the 
point which private users of iron and steel have now to 
consider, and while there is any hope left of an early 
termination of the war, many people will endeavour to 
struggle along the old lines of business. Hence it is of the 
first importance to understand the military situation, and 
not to be misled by wild reports about the weakening of 
the enemy. In the early phases of the war Germany 
made a deliberate attempt to deceive the world as to her 
internal economic condition, protesting falsely that she 
was in imminent danger of starvation, when there was not 
the slightest foundation for the pretence ; and we should 
be on our guard against similar pretences of difficulty in 
the future. It will be far safer to face the prospect of 
another two years of strenuous war than to be continually 
hoping for a settlement, which is yet a long way off. 


Foundry Iron, 

There is quite a fair demand this week for ordi- 
nary foundry iron, and the prices for Derbyshire and 
Staffordshire are firm at 97s. 6d. delivered. One parcel 
of Cleveland iron was reported as sold to the Manchester 
district at a price based upon 87s. 6d. per ton at the 
furnaces, which would mean some Is. 4d. per ton less than 
the cost of the Midland irons ; and, of course, if there. were 
any great quantity of Cleveland to come here it might be 
difficult to keep up the price of Derbyshire, Staffordshire, 
and Lincolnshire, at least so far as Manchester consumers 
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were concerned ; but, as a matter of fact, there is no danger 
of much Cleveland iron coming into this district at any 
price ; and so far there appears to be sufficient demand 
for all the Midland iron offered. Some selling agents 
here, indeed, have been saying for weeks past that they 
could sell more foundry iron if they were allowed to do so. 
In spite of this, however, it must be recognised that a 
good deal of foundry work which in ordinary times keeps 
the district busy is now in abeyance, such as millwrights 
and textile work generally ; and it is difficult to say to 
what extent this gap is filled by Government orders. 
There is no quotation for foundry hematite on the market 
this week, but Scotch foundry iron seems to be selling 
fairly well, of course at the official limit of 126s. 6d. for the 
lower brands, and 128s. for the higher brands. 


Forge Iron. 

The inquiry here for forge pig iron is very slight, 
and the recent weakening in the price does not appear to 
have brought out any orders. No doubt many manu- 
facturers of iron are hampered by labour difficulties, for, 
however willing the women may be to replace the men, 
one can scarcely get along with female puddlers. Other 
manufacturers are engaged too busily on the steel-making 
side of the works to be able to produce their usual output 
ofiron. It is reported, by the by, that iron manufacturers 
are contemplating a revision of the list of extras which will, 
to some extent, have the effect of raising the price of 
manufactured iron. 


Semi-steel. 


Although there have been no quotations for 
American 2in. billets lately, and, it is stated confidently, 
that no more will be offered, there are now and then fresh 
lots of 4in. material to be had. This week some of this 
class of semi-steel might have been secured at about 
the equivalent of £14 per ton, but the buyer would have 
to take the risk of the Exchange. 


Serap. 


There is still a great disinclination on the part 
of consumers to place orders for semi-steel scrap, and the 
position is a little puzzling, in view of the fact that the 
demand for finished steel is enormous, and that semi- 
material is so dear. Dealers have an opinion that this 
phase must soon pass away, and that it is only a question 
of holding stocks for a month or so; but in the meantime 
the price tends to sag. At the present moment it would 
be impossible to sell good ordinary steel scrap at 95s. on 
trucks in Lancashire, and even special classes of scrap 
seem now to be neglected. One would say that the actual 
selling value of ordinary scrap, if forced for sale now, 
would not be more than 90s. Asa contrast to this, heavy 
wrought scrap is better, and some consumers are again 
beginning to pay £6 delivered for it, as against £5 10s. 
offered last week. Dealers have done some business at 
this figure, but it is not likely that they will let very much 
go, as they have always held that the best lots of piling 
scrap should fetch at least £6 10s. The quantity of 
wrought scrap produced just now is, of course, very much 
less than that of steel scrap, as most of the work of the 
trade is now in steel and not in iron. With regard to 
foundry scrap there is not a great deal of business, and 
there still exists a big gap between the ideas of buyers and 
sellers ; but on the whole the position is firmer, and in 
some cases as much as 100s. per ton has been paid for 
specially good lots of textile machinery scrap. Ordinary 
broken machinery metal might be had at from 95s. to 
97s. 6d., and common cast iron scrap at from 90s. to 92s. 
per ton delivered. Steel turnings are still very difficult 
to get rid of, and the value is not more than 30s. per ton. 


Metals. 


There has been very little alteration in the metal 
‘market during the week, but a fair trade is going on, and 
the tendency is to ask more for really good scrap, both 
copper and gun-metal. The price of strong sheet copper 
remains at £168 per ton. Best select ingots are quoted 
at £148 10s., and tough ingots at £145. English tin, 
£182 10s. i pelter, in small lots, £62. English soft pig lead, 
£34 per ton. 

Barrow-In-FurneEss, Thursday. 
Hematites. 

There is a condition of great briskness in the 
hematite pig iron trade of th’s district. Makers have 
their hands full of orders for iron, and are doing their level 
best to fulfil all requirements, but this they are unable to 
do, so heavy are the demands. More and more metal is 
wanted for munitions of war, both in the district and on 
general account. The local consumption accounts for 
nearly the whole of the production at Barrow and at 
Workington and the East Coast ; Scotland and Sheffield 
and the Midlands are getting deliveries. Ordinary sorts 
and special brands are in equally big request. Prices are 
at the maximum, with parcels of mixed number of Bessemer 
iron at 127s. 6d., and special brands are at 140s. per ton, 
with warrant iron quoted still at 115s. per ton net cas. 


Iron Ore. 


In the iron ore trade there is marked activity in 
North Lancashire and the whole of Cumberland. The 
demand on account of local smelters is sufficient of itself 
to cover most of the ore raised, but in addition there is a 
good outside request for ore. The output of the highest 
grades of ore has never been so heavy. Ore from Spain 
and Algeria are being imported steadily into Barrow, 
Workington, and other West Coast ports. 


Steel. 

The steel trade is busily employed in every depart- 
ment, and would be even more active if sufficient labour 
was forthcoming. At Barrow the usual departments for 
commercial work are turning out war material in a variety 
of semi-manufactured forms, and billets are in big request 
at £12 per ton. At Workington the same state of things 
exists. The steel foundries are as busy as they can be on 
war work. Ordinary steel sections are in the background, 
but prices are still quoted with heavy rails at £10 17s. 6d. 
to £11 10s. per ton, with light rails at £12 to £12 10s., and 
heavy tram rails at £12 5s. per ton. Ship plates are at 





£11 10s:, and boiler plates are still quoted at £12 10s, 
per ton. 


Fuel. 


There is a very full demand for steam coal, and 
good sorts of Lancashire or Yorkshire coal are at 25s. to 
27s. per ton delivered. The demand for coke is par- 
ticularly heavy, with East Coast qualities at 33s. to 
35s. 6d. per ton delivered, and Lancashire cokes are at 
3ls. per ton delivered. 








SHEFFIELD. 
(From our own Correspondeni. ) 


Man-power. 


Next to that of munition production, the great 
absorbing question in the Shéffield district, just now, is the 
competition for man-power proceeding between the 
military authorities and the iron and steel industry. The 
military people are not really as unreasonable in the ma tor 
as some persons suggest, though, of course, they natural.y, 
as a department, play for their own hand. I find a frank 
recognition that the position of manufacturers is an 
exceedingly trying one; but that of itself will not help 
matters. Things have reached the stage now when the 
line of demarcation between capacity for service with the 
colours and in munition works must be drawn very tight, 
without regard to sentiment or favour. But the more 
men are transferred from the works to the Army, the more 
urgent becomes the need of others to take their place. To 
meet the need a very big demand is about to be made 
upon the ranks of general industry for men not physically 
fit for military service or beyond the prescribed age. 
Thousands who could not endure the hardships of a 
campaign are quite capable of attending to a lathe or of 
doing light labouring work in shell shops. If women can 
do it they can ; women seem able and ready to do anything 
required. This week I have seen them hard at work in 
the warehouses of big steel firms, painting bars of steel 
and handling quite heavy weights as if they had never 
done any other kind of work in their lives. One does not 
prefer that sort of thing, but it seems to be a matter of 
necessity. At first the foremen in these warehouses 
scorned the idea; now they believe in it. There are 
tool works here where managers refused for a long time 
to employ women. After a time they were persuaded to 
try a few, with the result that at one place in my mind 
there is a large number of them working on machines as 
if to the manner born. And their work seems quite 
satisfactory. Most of them take an intelligent interest in 
their duties, which is half the battle, and there is no 
gainsaying the fact that they have very considerably 
lightened the burden of managements faced with the 
difficulty of labour shortage. But there is something 
more required than that. 


Raw Material Question. 


About this time last year it was quite a common 
thing to hear and read statements of a more or less alarming 
character as to our steel supplies. It was said that the 
margin between our requirements and our possible supplies 
was ever widening. Whether or not ground ever really 
existed for such reports, one thing is quite certain—it does 
not exist now. Whatever the growth in the demands for 
war material, it is most unlikely that anything will be 
heard in future of any actual shortage in raw materials. 
From what can be gathered, we and our Allies are now in 
@ most advantageous position with regard to iron and steel. 
Not only are we right in the matter of supplies for war 
purposes, but we can also view with perfect serenity the 
question of those for carrying on our export trade—a 
highly important consideration. The trouble is not in 
relation to raw material, but to labour supply. And 
there, again, the difficulty is not that we have not the 
supply—we have—but that there has not been that full 
appreciation of the need realised by the very persons whose 
help is needed. Contemporaneously with the efforts of 
the Army officials to draw from the works the men they 
must have, should be a voluntary movement on the part 
of men everywhere to come forward to be trained in the 
steel works in readiness to fill the vacancies which are 
being caused there and to man the new works being opened 
all over the country, and particularly in this district. 
To-day they may volunteer and practically choose their 
jobs; to-morrow national necessity may make their 
service in this direction compulsory, and they will then 
have to take the jobs offered them. We could not, for a 
moment, be left inthe position of having more raw material 
than labour to handle it. The only thing, therefore, is 
for manufacturers who have been putting their foot down 
obstinately and declaring that certain men, eligible for 
the Army, could not be taken for that purpose because 
they were “ indispensable,” to revise those views without 
further loss of time and for every possible man ineligible 
for the Army to step forward, no matter what his present 
occupation may be—remembering that no man is really 
indispensable to any particular position—and offer his 
services where, with a little training, he would be most 
useful. Then, as one of the future main supports of the 
labour army are the women. They are in far greater 
number and are apparently more eager than the men, 
who will soon lose most of the best jobs by holding back 
from industrial service. Women can be obtained at any 
time in any number almost, for it is estimated in some 
quarters that no fewer than a million are available now. 


The « roakers. 


There are not wanting those who see in the present 
vigorous revision of badged workers and the military 
demand for the services of men regarded as indispensable, 
the beginning of a deterioration in the quality of the 
output. They contend that the men and women taking 
the places of these highly-trained workers will gradually 
“let down ” the name of Sheffield for quality in the make 
and manufacture of steel. But such fears need not be 
entertained. Even the military are not blind to actual 
needs, and when a smooth working arrangement between 
the military and industrial authorities is perfected, it will 
be found in Sheffield that all the best men have not been 





put into khaki. For instance, I do not hear of any attempt 
to take steel melters. I may be wrong, but I have not 
heard of any cases. And there are other positions of equal 
importance in which it would be folly to disturb skilleq 
men. On the other hand, a perfect understanding between 
the two sides would be much more likely to bring back 
from the Colours men who ought never to have gone, 
Some, alas, can never be brought back. They volunteered 
their services in the first wave of patriotism, when 
Kitchener asked for his modest 100,000 men, and have 
since made the supreme sacrifice. The loss of them igs 
being felt now in the works. There are crucible furnaces 
that have never been operated since the beginning of the 
war. Sufficient unskilled and semi-skilled labour could 
be obtained, but the puller-out and the teemer—thoese 
men are wonderfully skilled at the task. To see thei at 
work is to be convinced ofithis. But with all the draw. 
backs the supply of high-speed steel and tools is rising 
higher and higher everywhere, and whether the demand 
comes from Russia or any other of our Allies or fron the 
great projectile factories as they reach completion, by 
some means it is met, whilst, if | could only quote figures 
it would be seen with what amazing rapidity the output 
of shell is advancing. As the chairman of an important 
concern, one- of the very biggest, said to me this week, 
‘* Our only business just now is to win the war. Everthing 
depends upon the result. If we win we can dictate 
commercial terms as well as any others, and if we lose— 
well, we shall not lose.’ it is no time for finding com- 
plaints. We have a certain labour material—generally 
those unable to fight—and with this material we have 
to do not, perhaps, all that we would, but all that we can. 


Buying and Selling Steel. 


The difficulty attaching to the buying and selling 
of ordinary steel continues to irritate merchants and those 
consumers requiring very small quantities. As explained 
in a previous letter, no maker or merchant may sell the 
smallest quantity of steel without a permit, the obtaining 
of which occupies, perhaps, two or three days, and maybe 
longer. The other day I was shown a permit obtained 
for a single bar of steel, though much smaller amounts 
than that are on record. Some of the merchants, I fancy, 
entertained the idea at first that this restriction could 
occasionally be observed in the breach, but they soon 
learned that their views were in conflict with those held 
at Whitehall, and wisely dropped them. Then came a 
proposal that a general instruction might be issued to 
makers and merchants, and the whole of the distribution 
of steel be left to them to arrange in accordance with 
Government instructions, but that was not acceptable. 
The fact is the Ministry of Munitions wants to be quite 
sure that no harbouring of stocks is taking place, on the 
one hand—for it is fully aware of the amount of each 
firm’s stocks—and that material is going into the right 
channels on the other. There is no such restriction, 
however, on crucible steel and iron. As regards the 
former, the Ministry has other means of regulating the 
distribution of high-speed steel. The freedom with which 
iron can be dealt with is having the effect of rather putting 
back the hands of the clock. Take hoops, for instance, 
and sheets. Hoops have long stood at about the same 
figure for both iron and steel, with the result that generally 
the latter was used. In the same way steel sheets, which 
could be bent in any direction and had other advantages, 
were commonly used in preference to iron sheets that 
could only be bent with the grain. Now, however, in 
order to avoid the trouble of obtaining permits to purchase, 
consumers are buying iron sheets and hoop. There is a 
feeling that the Government’s intention in all these things 
is deliberately to restrict private home and export trade, 
but I am assured by those who have good facilities for 
knowing that such is not the case. [he Government 
recognises the great importance, for exchange and other 
reasons, of maintaining exports and would rather facilitate 
than retard them. 


Round the Works. 


New oversea business is still flowing in. The 
latest includes tools for Capetown, Buenos Aires, Cartagena, 
Rio, Valparaiso, Kingston (Jamaica), Barranquilla, Cal 
gary, Winnipeg, and Malaga ; saws for Port Swettenham 
and Seville ; steel for Bordeaux, Callao, Pernambuco, and 
Montreal; files for Buenos Aires, Calcutta, Baroados, 
Montreal, and Zaragoza (Philippines, ; cutlery for Montreal, 
La Guayra, Guantanamo (Cuba), Toronto, and Rio ; 
electro-plate for Edmonton, Winnipeg, Montreal, and 
St. John’s; machetes for Bequia (West Indies), and 
Accra; sheep shears for Callao and St. Louis; and plan 
irons for Rio. 


Iron, Steel, and Coal. 


In the pig iron market here practically nothing 
in the way of forward business is looked for over the 
year-end. No price changes are anticipated over the 
first three months of 1917, so that there is little advantage 
in contracting forward. Where commitments are entered 
into provision is made against an official advance in values, 
and occasionally one hears of precautions against a fall. 
The latter is not at all likely, though the market for all 
kinds of pig iron is quite high enough. Some question 
if there would be any further rise even in the absence of 
official maxima, but under the extreme pressure for 
hematite the experiment would be too risky to suit 
consumers. For common irons there are steady moderate 
sales, with prices fairly firm on the maxima. All the steel 
available in the shape of billets is being snapped up, but 
the iron and steel scrap market is inclined to be flat, 
supplies being very free. Steam coals keep on about tne 
same level and very steady. The inland consumptive 
demand continues on the ascent, but large works with 
accommodation are paying attention to reserve stocks. 
Nuts are rather short, but as a rule other sorts are pretty 
plentiful. Lack of ships is still hampering exports to 
neutrals, but values are firmly held. Inland sales are 
strong on the limitation fi . Best South Yorkshire 
hards quote 17s. 6d. to 17s. 9d. ; best Derbyshire hards, 
16s. 9d. to 17s. 3d. ; seconds, 16s. 6d. to 16s. 9d. ; cobbles 
the same, and nuts 16s. 6d. to 17s. Small fuels are in 
great request for best qualities, and are going away quite 
freely. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE is no change of note to record in the busi- 
ness and industrial positions this week in the North of 
England. All manufacturing and finishing departments 
are working at high pressure, and the result is the turning 
out of an enormous amount of work. The larger pro- 
portion of the output has, of course, relation to home 
Government requirements, and a good deal in the interests 
of France, Italy, and Russia. These countries indeed 
would take more material of a variety of kinds if available. 
The combing out of young men by the military authorities 
is having the effect of intensifying the labour shortage, 
which is felt in every branch of industry. It is not un- 
likely that there will be a considerable extension of the 
employment of female labour in the near future. The 
position is being relieved to some extent by the substitu- 
tion of older men. 


Cleveland Iron Trade, 


The outstanding feature of the Cleveland iron 
trade this week has been the removal of the embargo so as 
to permit of sales to Scottish consumers for November 
delivery. This has had the effect of bringing in a glut of 
orders which makers find themselves unable to cope with. 
Makers are cautious, and are at present only partially 
meeting buyers’ requirements. Up till November 4th 
Scottish consumers can buy both under Class A and Class 
B. This concession has not yet been formally extended 
to the English foundries, but the order, it is understood, 
has been so far modified that special circumstances in 
relation to existing contracts under Class B are being 
recognised, and in such cases deliveries are permitted. In 
the home trade a steady business, handicapped though it 
be by the new regulations, is being put through. Further 
Government orders are coming out, and consumers are 
putting forward inquiries with a view to covering their 
requirements over the first quarter of next year. Makers, 
however, will not yet commit themselves for next year 
and merchant business is only being done subject to such 
alterations in price as may be officially decreed. The 
maximum home price is unchanged at 87s. 6d. for No. 3, 
No. 4 foundry, and No. 4 forge, with a premium of 4s. for 
No. 1. The demand on export account is very heavy. 
Prompt iron for shipment easily commands 100s. 


Hematite Pig Iron. 


The hematite position is as stringent as ever. 
The whole output is being absorbed under heavy running 
contracts, and new business is out of the question for the 
present, except for occasional odd lots, which are imme- 
diately disposed of, subject to official sanction. The 
maximum home price is unaltered at 122s. 6d. Shipments 
are confined solely to the Allies, who are getting fair 
deliveries, the general foreign quotation for mixed numbers 
being 142s. 6d. f.o.b. 


Iron-making Materials. 


There is no new development in the foreign ore 
trade, but a steady business is being done in ores of various 
descriptions. Good medium furnace coke is obtainable 
at 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no relaxation in the activity at the 
manufactured iron and steel trades in the North of 
England. The works are running at their fullest capacity 
night and day, and still the necessity for endeavouring 
to increase the output is kept well in front of the workers 
by those in authority. Considerable demand exists for 
ordinary structural lines. Export inquiries are also on 
the increase. The following are the home maximum 
prices :—Steel ship plates, £11 10s. ; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d. ; heavy steel rails, £10 17s. 6d. ; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—-Common 
iron bars, £14 17s. 6d. ; best bars, £15 17s. 6d.; double 
best bars, £15 15s. ; treble best bars, £16 2s. 6d. ; packing 
iron, £11 ; packing iron tapered, £11 15s. ; iron ship angles, 
£13 15s.; iron ship rivets, £17 to £18 10s. ; steel bars, 
basic, £16 10s. to £17 10s. ; steel bars, Siemens, £16 10s. 
to £17 10s. ; steel hoops, £16; steel joists, £11 2s. 6d. ; 
steel strip, £17 ; heavy sections of steel rails, £12, all less 
2} per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


The Coal Trade. 


The quieter conditions which became manifest 
in the Northern coal trade a week or two ago continue in 
evidence in all districts. The tonnage shortage is still 
keenly felt, and though the collieries have as yet been able 
to keep working, the accumulating stocks tend still further 
to depress the market for spot. These circumstances, 
which practically compel the middlemen to reduce their 
prices, often induce the collieries also to grant concessions 
which has been done more than once. The forward posi- 
tion is expected to improve, but for the time being the 
market is rapidly reverting to the levels of the French 
limitation scale of prices, which, as a matter of fact, is 
now operative so far as the unscreened steams are con- 
cerned. Best Northumberland steams are easy for spot, 
with the collieries quoting 37s. 6d., though quantities are 
disposed of at 35s., and as low as 34s. for Tyne primes. 
Secondary classes are also equally influenced in a down- 
ward direction. Small steams are in plentiful supply, 
and can be had cheaply where a licence is in hand. The 
Durham classes are also feeling the need of ready trade, 
and concessions are to be had if a ready team can be 
assured. Gus coal is negotiable, both best and seconds, 
for discounted prices where a ready boat is in hand. 
Coking fuels are weak, and the bunker sorts are very easy 
for spot. Ordinaries are procurable for prompt loading 
very cheaply ; in fact, every transaction is very much a 
case of bargaining. The better classes are a little steadier 
than the commoner brands. The coke market has weak- 
ened for the foundry sorts, which are in plentiful supply. 
Good class coke has been done more than once at as low 





as 36s. Gas coke is fairly steady, and the prices un- 
changed. Coal quotations are as follows :—Northumber- 
lands : Best Blyth steams, 35s. to 37s. 6d. ; second Blyth 
steams, 30s. ; best smalls, 21s. ; bunkers, 22s. 6d. to 25s. ; 
households, 35s. to 37s. 6d.; Tyne prime steams, 35s. ; 
Tyne second steams, 28s. to 30s.; special Tyne smalls, 
25s.; ordinary smalls, 20s. Durhams: Best gas coal, 
35s. ; second gas coal, 32s. 6d. to 35s.; special Wear gas, 
35s.; smithy, 25s.; coking, unscreened, 24s. to 25s. ; 
coking smalls, 21s. to 23s. ; ordinary bunkers, 22s. to 24s. ; 
best bunkers, 25s. to 26s.; foundry coke, 38s. to 45s. ; 
furnace coke, 36s. to 40s.; gas coke, 33s. to 35s. 


The Shipbuilders’ Position. 


Increased attention is being directed to the posi- 
tion of shipbuilders, and the need for a greater output of 
merchant tonnage. Though builders as a whole are now 
able to devote more of their time to merchant work, it 
must not be assumed that the situation is anything like 
normal, or is it likely to be while the war lasts. The 
requirements of the Admiralty still have precedence, 
though it has to be admitted that they are not so urgent 
as in the earlier stages of the war. There has certainly 
been some acceleration of production in the last two or 
three months, and further progress will continue to be 
made, but expectations must not be pitched too high. 
Builders have many difficulties to contend with, chief 
among which is the question of an adequate supply of labour. 
The new order is that all unskilled men under the age of 
thirty must be released for military service, and labour 
still further diluted. It is a very vexed topic, especially 
as the present supply of able-bodied labour has been 
considered inadequate. The question arises as to where 
the line is to be drawn in deciding between skilled and 
unskilled labour in the shipyards. For instance, rivet 
beaters, most of whom are men between eighteen and 
thirty years of age, cannot be replaced by women, nor yet 
by men, without a good deal of training. Then there are 
men who handle large weights—slingers. These men are 
often called unskilled, but really they have acquired a skill 
which could not be acquired without many years of prac- 
tice. The output might be very seriously affected by the 
substitution of men who are new to the work, and in the 
interests of the country this is, of course, most undesirable. 
These points have been placed by the shipowners before 
the military authorities, and the question of drawing 
the line between skilled, semi-skilled and unskilled has 
been left in the hands of the employers. 








SCOTLAND. 
(From our own Correspondent. 


Industrial Conditions. 


GENERALLY speaking there has been little change 
in the industrial situation in Scotland for some months 
back, during which the demand for munitions of war has 
dominated proceedings. These conditions remain un- 
altered, and the energies of the iron, steel and allied trades 
are still almost entirely directed towards the production 
of material necessary for the prosecution of the war. In 
spite of shortage of labour and material, great progress 
has been made, and it is nothing short of marvellous to note 
how readily the necessary labour is secured for the new 
and additional factories which are constantly springing 
up. Local producers are being urged to greater activity, 
and while a valiant response is being made a considerable 
period is bound to elapse before the home-made article is 
in satisfactory quantity. Here and there more attention 
is being given to ordinary business, but past experience 
since the war began prompts the opinion that this is only 
a temporary phase. General export returns show a fair 
record, notwithstanding the various difficulties which 
have to be overcome before shipments can be completed. 
The tendency, however, is in the direction of further 
curtailment. Markets, on the whole, are very firm, and 
values of all classes of material seem likely to appreciate. 


Shipping and Shipbuilding. 


A comparatively good business, under present 
circumstances, is being carried through on the Clyde, and 
general cargoes, both outwards and inwards, continue 
fairly heavy. The former included large consignments of 
coal to Italy, and smaller quantities to Norway, Sweden, 
Gibraltar, and Portugal, and a shipment of locomotives 
and also iron and steel material to France. Among the 
latter were 21,000 tons iron ore, 7500 tons timber, 6300 
tons nitrate, and 4600 tons of manganese ore. During 
the week it was reported, through the medium of the 
Press Association, that the well-known shipbuilding firm 
of Caird and Co. (Limited), Greenock, is in future to be 
closely associated with Harland and Wolff (Limited), of 
Belfast and Govan. There will be no real change in the 
management of the Greenock concern. The present 
directors, Mr. P. T. Caird and Mr. Arthur Caird, will 
remain directors of the company, but Mr. J. W. Kempster, 
one of the managing directors of the Belfast company, will 
join the board of Messrs. Caird and Co. 


Scotch Steel and Iron Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel manufactures 
into Scottish ports during the month of September, 1916 : 
Tron bars and angles, ex Continent, 3 tons, value £75 ; ex 
United States and Canada, 38 tons, value £483 ; steel bars, 
angles and shapes, ex United States, 42 tons, value £862. 
Tron and steel hoops and strips, ex United States, 348 tons, 
value £4881. Steel plates and sheets, not under }in., ex 
United States, 418 tons, value £9074. Steel plates and 
sheets, under jin., ex United States, 92 tons, value £2670. 
Total, ex Continent, 3 tons, value £75 ; ex United States, 
938 tons, value £17,970. 


Pig Iron. 


The Scotch pig iron trade is steady. The demand 
for all descriptions is strong, but particularly so in the case 
of hematite. Makers have larger quantities of ordinary 
brands for disposal, owing to the licensing restrictions. 





Total shipments for the past week amounted to 584 tons-— 
30 tons foreign, and 554 tons coastwise—compared with 
2849 tons in the same week last year. Pig iron warrant 
stocks are now very much reduced, and only amount to 
5899 tons, compared with 116,098 tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120e.; Govan, No. 1, 122s. 6d. ; 
No. 3, 120s. ; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; 
No. 3, 126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; 
No. 3, 125s. ; Eglinton, at Ardrossan, or Troon and Dal- 
mellington, at Ayr, Nos. 1, 126s. 6d. ; Nos. 3, 121s. 6d. ; 
Shotts and Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


Great activity prevails at the various producing 
works. In the steel works every department is in ful 
swing, and production has reached a very high level. 
The home and Allied Governments continue to absorb 
practically the entire output, leaving little tonnage avail- 
able for ordinary mercantile consumption, and although 
there are numerous inquiries in the market for export,- 
very little material is being rolled for shipment. Prices 
are unchanged at about £15, £16, and £14 10s. per ton net, 
for steel ship plates, boiler plates, and angles respectively. 
Makers of black sheets have very heavy commitments, 
and very little is being done outside of Government work, 
as permits for manufacture, as well as licences for export, 
are granted extremely sparingly. The price continues 
round about £18 10s. per ton net, f.o.b. Glasgow. At 
the malleable ironworks there is no falling off in demand. 
Mills are booked up for months ahead, both on Govern- 
ment and private account. Ordinary mercantile work is 
receiving a fair amount of attention,.and good shipments 
are being made. Quotations are very firm. ‘‘ Crown” 
quality iron bars are quoted about £14 10s. per ton net, 
f.o.b. Glasgow, and mild steel bars about £16 10s. per ton 
net, for export. There is also a very large demand for 
machine tools, chiefly for munition plant requirements. 


Coal. 


General conditions in the Scotch coal trade are 
brisker, but there is still plenty of room for improvement. 
In the West of Scotland district the tone continues steady, 
and prices are firmer. Ell coals are prominent, both first 
and second-class qualities, while splints of all descriptions 
are steady. Navigations are firm, and steams have 
improved their position. Smalls are fairly plentiful, and 
continue in good demand for local consumption. Ell 
coals are quoted 27s. to 28s. ; splints, 25s. to 35s, ; navi- 
gations, 30s. to 32s. 6d. ; steams, 22s. to 27s. 6d. ; treble 
nuts, 23s. ; doubles, 22s. ; singles, 21s. per ton. Collieries 
in the Fifeshire district are comparatively well placed. 
First-class steams are doing a steady business at good 
prices. Third-class qualities, on the other hand, are weak. 
First-class screened navigation coals are quoted f.o.b. at 
Methil or Burntisland, 35s. to 40s.; first-class steams, 
34s. to 35s.; third-class steams, 23s. to 25s. per ton. 
Business in the Lothians is on favourable lines, and pros- 
pects are good. Best steams are quoted f.o.b. at Leith, 
30s. to 32s. 6d. ; seconds, 29s. to 31s. per ton. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 182,883 tons, compared with 182,318 in the 
preceding week, and 218,965 tons in the corresponding 
week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 
Tue chief item of interest in coal trade circles this 


week is the issue of the scheme for limiting coal prices 


and freight rates to Italy. The scheme, which comes into 
operation on the 30th inst., is for the period of the war 
or until December 31st, 1916, with power after that date 
of revision as to future sales, at the instance of either side. 
The scheme is, as was expected, very much on the lines of 
the French scheme. Business will be conducted as far as 
possible through existing channels. Although the Board 
of Trade has issued the outline of the scheme, forms of 
the charter known as the Mediterranean Coal Charter 
1916—War—have not yet been received, and it is under- 
stood that there are still some points to be agreed upon, 
mainly concerning the question of responsibility for 
demurrage costs. The price fixed for coal is 30s. for large 
and 20s. for small. The scheme applies to all Italian 
ports, South of France, and Algerian ports, but does not 
touch British ports in the Mediterranean. The rates of 
freight fixed represent a compromise upon shipowners’ 
and coal owners’ and coal exporters’ ideas as to what 
values should be. Shipowners proposed that they should 
be on the basis of 62s. 6d. for Genoa and 60s. for Marse.lles. 
Coalowners contended that they should be about 60s. for 
Genoa and 57s. 6d. for Marseilles. The following table 
shows the rates fixed for Bristol Channel ports and Tyne, 
Hull, and East Coast ports, in the case of some of the 
Mediterranean destinations :— 

Bristol Tyne, Hull, and 

East Coas' 


Channel. 
Coe, EON TURE eee er ere 63s. 6d. 
Genoa, Savona, Spezia, Leghorn .. .. 598. 6d. .. 64s. 6d. 
WABI So Ve csewe 8s. bc ass epee, 7 a a | 
pS Gee ee ee eee 6 |S eee 
WE igs Sa wo sas wa os Se ee oO 


The rates show a considerable reduction upon the values 
ruling on the market last week. A vessel was taken up 
as recently as Friday last at 80s. for Genoa options. So 
that the schedule rate represents a fall of approximately 
20s. in the case of those ports, and it is, in fact, several 
shillings below the lowest freight rate paid for Genoa this 
year. Marseilles at 58s. 6d. is a reduction of 11s. 6d. upon 
current values, but in the case of Algiers the value of 
48s. 6d. is 8s. 6d. above the last rate paid, but the rate 
for this particular port has been out of proportion for some 
time past. Rates fixed for some of the Italian ports are 
not in accordance with market views as to their relative 
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worth, or at any rate what has generally been regarded as 
their relative value. The limitation of freight rates for 
the Mediterranean is not likely, however, to affect British 
shipowners to any very material extent, and after all 
concerns neutral owners mestly. The bulk of tonnage 
owned locally is employed on Government work at Blue- 
book rates. This is shown by the return of vessels 
employed in the coal-carrying trade. This return reveals 
the fact that for the month of September last only a shade 
over 22 per cent. of the vessels engaged was British, while 
for the first nine months of this year, the amount of neutral 
owned tonnage taking coal cargoes from the United 
Kingdom was nearly 75 per cent. 


Foreign Coal Exports. 


Shipments to foreign destinations last week 
turned out to be much better than was expected considering 
the complaints of tonnage shortage and the general dis- 
location caused by vessels being delayed by bad weather. 
The total of 391,904 tons was over 48,000 tons better than 
the preceding week and compared with 307,949 tons for 
the corresponding period of 1915, thus showing an increase 
of 83,955 tons. All the ports marked an advance with 
the exception of Swansea. Cardiff cleared 196,588 tons, 
which was 34,325 tons higher than a year ago. Newport 
dispatched over 80,000 tons, which was also over 34,000 
tons above the quantity for the same week of 1915. 
Port Talbot registered the largest increase of over 40,000 
tons, the quantity sent away being 53,916 tons. The 
amount of coal sent to neutral destinations was lower than 
for several weeks past, and was only slightly over 8 per cent. 
of the total. From Cardiff alone over 11,200 tons went to 
France, and over 54,000 tons to Italy. Newport shipped 
more than 43,000 tons to France, and 11,500 tons to Italy. 
Swansea cleared 41,000 tons odd to France, and nearly 
15,000 tons to Italy ; while Port Talbot sent 48,000 tons 
to France, the remainder, about 5800 tons, going to 
neutrals. 


Current Business. 


Operations have been exceedingly slack during 
the past week. Shortage of tonnage last week-end brought 
down values substantially for spot shipment, quite a 
number of collieries being in difficulties. For the few 
prompt orders in the market there was unusually keen 
competition, and there were few salesmen ready to let 
them go by for the sake of a few shillings per ton. Even 
ordinary second Admiralties, good quality Monmouth- 
shires and drys could be picked up at a shade above the 
limitation price of 30s. per ton, as so little business other 
than what comes under the limitation scheme for France 
was available, so many coal export licences for neutral 
destinations having been turned down, while there was 
distinetly less activity on the part of the Admiralty 
authorities. The Board of Trade also issued details of the 
limitation scheme for Italy on Monday, and this exercised 
a further depressing influence, as there was less disposition 
on the part of buyers to do anything under the unsettled 
conditions which prevailed. There was an all-round 
disposition to mark time and await events. Since then, 
however, the tone has somewhat improved, though business 
has not increased. Many collieries have no doubt put 
their position right by accepting orders at low figures last 
week-end, and others have booked up limitation business 
for France, with the result that for the time being they 
are not so ready to accept less than the nominal prices 
which are ruling. As shipments under the limitation scheme 
will be heavier next month, coalowners expect that 
there will be an altogether better market for the small 
quantity of free coals that will be available in November: 
Ordinary second Admiralties are about 35s., though 
concessions to the extent of 2s. 6d. have been made by 
salesmen since writing a week ago. Drys have been very 
quiet and are not worth more than 34s. to 35s, for the best, 
and 32s. to 33s. for ordinary qualities. Some collieries, 
however, have not made fresh sales since doing 40s., and 
have been content to rely upon limitation business for 
France at 30s., and upon Government requirements to 
keep them going. Monmouthshires have been most 
irregular. Western Valleys have been offered as low as 
32s. 6d., while at the same time business has been arranged 
in ordinary Eastern Valleys at 34s. Sellers, however, are 
now indicating about 35s. to 36s. for Western Valleys and 
best Eastern Valleys, and decline to take much under 34s. 
for ordinary Eastern Valleys. Bituminous coals have met 
with a very slow inquiry. No. 3 Rhondda coals have not 
moved appreciably, but No. 2 Rhondda coals have been 
quite on the limitation level, with very little business done 
at these figures. Small coals have continued easy, best 
bunkers not being worth more than 25s. to 26s., with cargo 
sorts about 19s. to 22s. Patent fuel has been steady, and 
pitwood values have been upheld about 43s. to 44s. 


LATER. 


The coal market continues extremely quiet, the inquiry 
being very restricted. Values are very uneven and 
difficult to determine, as position is the governing factor. 
The weakness prevalent is mainly for spot loading, but all 
collieries are not similarly situated, and those which are 
well off for ready supplies of tonnage are declining to 
accept less than 5s. above what other salesmen not so 
fortunately placed are compelled to take in order to clear 
wagons. Apart from the scarcity of tonnage, the refusal 
of the authorities to issue further licences for the export 
of coals, particularly smalls, to France is responsible for 
a good deal of the trouble prevailing. The Council of 
the Cardiff Chamber of Commerce had this matter under 
consideration on Wednesday, and sent a telegram to the 
Coal Exports Committee in London, pointing out the 
serious consequences likely to follow unless the instruc- 
tions regarding licences were modified. It was further 
pointed out that there were cases of coal standing in 
wagons, which is badly wanted in France, but cannot be 
shipped for want of licences, and it was apprehended 
that there would be serious stoppage of work at collieries 
for the need of wagons if licences were not promptly 
granted. Under the conditions prevailing coal values 
are very uncertain and elastic. Ordinary second Admiral- 
ties could be obtained at considerably less than 35s., and, 
indeed, at lower figures than some Eastern Valley coals. 
Drys were quiet, Monmouthshires being very irregular. 
Some collieries quoted as much as 37s, 6d. for Western 
Valleys, while for similar coals some sellers were glad to 





take 4s. or 5s. less to secure immediate shipment. Best 
Eastern Valleys were on the whole firm. Bituminous 
qualities met with very little demand, more especially 
No. 2 Rhondda descriptions, there being no business 
outside limitation prices. Smalls continue weak, best 
bunkers commanding no more than 25s., while best 
cargo sorts could be secured for early shipment at 20s. 
There has been next to no business for forward loading. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 34s. to 36s.; ordinaries, 
32s. to 34s.; best drys, 34s. to 35s.; ordinary drys, 32s. 6d. 
to 33s.; best bunker smalls, 25s. to 26s.; best ordinaries, 
24s. to 25s.; cargo smalls, 20s. to 22s.; inferiors, 19s. to 
20s.; best Monmouthshire Black Vein large, 36s. to 37s.; 
ordinary Western Valleys, 35s. to 36s.; best Eastern 
Valleys, 35s. to 36s.; seconds Eastern Valleys, 33s. to 35s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good housholds, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
35s. to 36s.; smalls, 27s. to 29s.; No. 2 Rhondda large, 
30s. to 32s.; through, 25s. to 26s.; smalls, 20s. to 22s.; 
patent fuel, 40s. to 43s. 6d. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 43s. to 44s. 


Newport. 


The market in Monmouthshires has been more 
affected probably than others by the shortage of tonnage, 
and values have been very uneven, but the position is 
improving. The collieries are well booked up, and it 
only requires the tonnage to come along more freely for 
these coals to recover very materially. Even now stems 
are far from easy, and coalowners are not inclined to 
book any fresh business, except on terms showing several 
shillings advance upon the prices which have recently 
been ruling. Approximate prices :—Steam coal: Best 
Newport Black Vein large, 36s. to 37s.; Western Valleys, 
35s. to 36s.; Eastern Valleys, 35s. to 36s.; other sorts, 33s. 
to 35s.; best smalls, 25s. to 26s.; seconds, 22s. to 24s. 
Bituminous coal : Best house, 25s. 6d. to 26s. 6d.; seconds, 
24s. 6d. to 25s. 6d.; patent fuel, 40s. to 42s. Pitwood, 
ex ship, 43s. to 44s, 


Swansea. 


There has not been much variation in values of 
anthracite coals, though concessions have been obtainable 
by buyers able to take spot delivery, as a consequence of 
tonnage getting out of position. Machine-made descrip- 
tions, however, have ruled quite firm, and have been 
scarce, but rubbly culm and duff have been easy. Approxi- 
mate values :—Anthracite : Best malting large, 31s. 6d. 
to 33s.; second malting large, 30s. to 3ls.; Big Vein 
large, 27s. to 30s.; Red Vein large, 25s. 6d. to 27s. 6d.; 
machine-made cobbles, 42s. to 42s. 6d.; French nuts, 
41s. 6d. to 42s. 6d.; stove nuts, 41s. to 42s. 6d.; beans, 
30s. to 3ls.; machine-made large peas, 20s. to 23s. 6d.; 
rubbly culm, 14s. to 14s. 6d.; duff, 6s. 3d. to 6s. 9d. 
Steam coal: Best large, 34s. to 35s.; seconds, 30s. to 
32s. 6d.; bunkers, 26s. to 30s.; smalls, 19s. 6d. to 20s. 6d. 
Bitumineus coal: No. 3 Rhondda large, 36s. to 38s.; 
through and through, 29s. to 3ls. 6d.; smalls, 22s. to 
24s. 6d.; patent fuel, 40s. to 45s. 


Tin-plates, &c 

The local iron and steel trades continue very 
active, mainly on war account. Quotations for steel 
billets are practically unobtainable, as works are booked 
up so far ahead. In the tin-plate trade things continue 
very unsettled. Stock plates have not met with so much 
inquiry, though prices are firm at 34s. to 35s. for LC. 
14 x 20 sheets. The copper and spelter trades are brisk. 
Quotations :—Galvanised sheets, 24 g., nominal; block 
tin, £179 15s. per ton cash, £181 per ton three months ; 
copper, £123 10s. per ton cash, £120 per ton three months. 
Lead: English, £32 5s. per ton; Spanish, £30 10s. per 
ton. Spelter, £54 per ton. 








RESEARCH.* 





In October last the Advisory Council for Scientific and 
Industrial Research appointed by the Committee of the Privy 
Council invited the Institution to co-operate by furnishing a 
statement indicating the specific problems requiring scientific 
investigation of the industries with which the Institution is 
most intimately concerned. A sub-committee of the Council 
was appointed, comprising the President, Sir Charles Parsons, 
Col. R. Saxton White, Prof. Welch, Prof. Weighton, and Mr. 
Tom Westgarth. This sub-committee, after due deliberation 
and consideration of the evidence it had collected, has up 
to the present furnished two statements, and it hopes to forward 
further supplementary statements to the Advisory Council in 
due course. The statements already supplied consist of 69 items 
which, in the opinion of the Council, constitute specific problems 
which require scientific investigation. These lists are receiving 
the consideration of the Advisory Council, and it is expected 
that the Institution will, in the future, be asked to investigate 
some of these problems. As is known, the Research Council, in 
accordance with the Government scheme for the organisation 
and development of scientific and industrial research, have set 
up committees of experts in certain important branches of 
industry to advise the Advisory Council on matters relating to 
research in these industries. In this connection it was decided 
to set up an Engineering Committee, and the Institution’s 
¢>-operation was solicited in its formation, with the result that 
the President, Mr. Herbert B. Rowell, was appointed the 
Institution’s representative on this Committee. , 

With further regard to matters relating to scientific research 
your Council in June last received a request from Messrs. 
Richardsons, Westgarth and Co., Limited, to carry out a series 
of tests of an experimental apparatus in connection with air 
pumps, having for its object the more economical production of 
power by marine steam engines. This request received the full 
consideration of the Institution’s Research Sub-Committee, and 
the Council decided that inasmuch as the proposed investigation 
was consistent with the work of the Advisory Council for Indus- 
trial and Scientific Research, and also with the assistance which 
the Institution had agreed to render that body, the request 
should be acceded to. Three engineers, namely, Mr. Edwin L. 
Orde, Mr. C. Waldie Cairns, and br. J. Morrow, were appointed 
to represent the Institution and carry out the tests, the nature of 


*From the annual report of the Council of the North-East Coast 
-nstitution of Engineers and Ship’suilders. 





which, and the programme of the investigation, were formulated 
by the investigators and approved by the Council. The tests are 

ard being carried out, and the report will be received in the early 
uture, 

By this action it is thought that the North-East Coast 
Institution will be the first of the national technical institutiojs 
actively to promote the progress of the industries with which: its 
members are associated, by making and recording tests of new 
apparatus. A fresh and most valuable field has thus been 
opened up, and the Institution may also have inaugurated the 
commencement of a new era in the history of similar institutions, 
an era in which the application of science to all branches of 
industry will be immensely extended. In the introduction and 
development of important apparatus much depends on the 
authoritative pronouncement concerning the results claimed, and 
this can be best secured through the verdict of independent 
bodies who are not influenced by commercial considerations, 
These bodies already exist in the shape of institutions such as 
the North-East Coast Institution; and‘as the result of their 
findings would be at the disposal of all, a spirit of industrial co. 
operation would be engendered that would not only be to the 
advantage of the industry immediately concerned but for the 
good of the nation as a whole. Furthermore, an ever-increasing 
mass of important data would be collected, representing the 
collective knowledge of each industry, and from the publication 
of these data would result the incidental, but highly important 
effect that much overlapping of experimental work would be 
avoided. Lack of such data causes experimental work to be 
undertaken by individual manufacturers in ignorance of, and 
without the opportunity for ascertaining, what has been done in 
the past on precisely the same lines, This, of course, involves 
wasteful expenditure and, as a consequence, experiments which 
do not appear to promise any definite result are too often broken 
off before an ultimate conclusion is reached. It is quite certain 
that in many cases new discoveries, together with the practical 
applications of which such discoveries are susceptible, have been 
neglected by us and adopted and developed later by our competi- 
tors abroad. Your Council considers therefore that a noteworthy 
practical step has been taken towards the joint effort by science 
and industry to reach the desired goal. 





The 1916 Institution Scholarship has been awarded to 
Edmund Victor Telfer, an apprentice in the service of Messrs, 
Wm. Gray and Co., Limited, West Hartlepool. ‘The Scholarship 
is valued at £50 per annum, and is tenable for two years. 

The Council, believing that the time has arrived for making 
the subjects of the Institution’s Scholarship Examination 
more comprehensive than hitherto, has decided that the 
syllabus of future examinations shall be :—(1) English ; (2) 
English History and Geography; (3) Latin, Greek, French 
or German (one of these four); (4) Extra Mathematics ; 
(5) and (6) Either Experimental Science and Mechanics, or 
any two of the following : Chemistry, Physics, Mechanics. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

PuysicaL Society or Lonpon.—At the Imperial College 
of Science, Imperial Institute-road, South Kensington, S.W. 
“The Determination of the Saturation Values for Magnetism 
of Ferro-magnetic Metals, Compounds, and Alloys by Means 
of the Kerr Effect,” by Mr. 8S. G. Barker; ‘‘ The Influence of 
the Time Element on the Resistance of a Solid Rectifying 
Contact,”” by Mr. D. Owen; ‘‘ On Diffusion in Liquids,”’ by 
Mr. B. W. Clack. At 5 p.m. 





SATURDAY, OCTOBER 28ru. 


Tue Instirution or Locomotive ENGINEERS, LONDON. 
Caxton Hall, Westminster. A paper will be read and discussed 
on ‘‘ The Design and Construction of Steel Railway Coaches,’ 
by Mr. A. T. Houlderoft. At 2.30 p.m. 

Tue InsTITUTION OF MUNICIPAL AND CouNTY  ENGINEEKS. 

-Meeting to be held in the South-Eastern District at Worthing. 
Mr. Frank Roberts, Engineer and Surveyor, will submit brief 
notes on the public works of Worthing, with special reference 
to tarred clinker road work, which will be taken as read. Di»- 
cussion followed by inspection of roads in the immediate neigh- 
bourhood. At 11.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS. —Grand Hotel, 
Manchester. Paper by Mr. W. G. Gass, M.I. Mech. E., “ Friction 
Clutches.” 7 p.m. 


WEDNESDAY, NOVEMBER Isr. 


Institution, 


-Royal 
Thomas M. 


by Mr. 


LIVERPOOL ENGINEERING SOCcIETY. 
Colquitt-street. Presidential Address 
Newell, M. Inst. C.E. 8 p.m. 


MONDAY, NOVEMBER 6ru. 
Tue Society or ENGINEERS.—Caxton Hall, Westminster, 
S.W. “Heating and Ventilating Private Houses,” C. '. 
Alfred Hanssen. 5,30 p.m. 


TUESDAY, NOVEMBER 7ru. 

Tue InstrruTIoN oF Rattway SiGNaAt EncrInerers,—Insti- 
tution of Electrical Engineers, Victoria Embankment, London. 
‘** The Economical Signalling of a Colonial Railway,” A. C. Rose. 
2.30 p.m. 


THURSDAY, NOVEMBER 9ru. 

Tue Instrrvution or ELectrricaL ENGINEERS. — Victoria 
Embankment, W.C. The eighth Kelvin Lecture, ‘‘ Some 
Aspects of Lord Kelvin’s Life and Work,’’ will be delivered by 
Dr. Alexander Russell. At 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue new board of directors of the Universal Concrete and 
Construction Company, Limited, has decided to restrict the 
business of the company to the manufacture of its patented 
Ferro-stone Glazing, and, in order to emphasise the fact, the 
name of the company has been altered to “ The Ferro-Stone 
Glazing Company, Limited.’’ Address: 20, Victoria-street, 
Westminster. Telephone: Victoria 1967. 








Tse Instrrurion or Civin Enetneers.—In addition to the 
awards announced in April for papers read at the meetings, 
the Council of the Institution of Civil Engineers has made 
the following awards for papers published in the “‘ Proceedings *’ 
without discussion during the session 1915-1916 :—Telford 
Premiums to Messrs. Hubert Mawson (Liverpool), T. W. Keele 
(Sydney), R. W. Holmes (Wellington, N.Z.), W. Fairley (London), 
J. M. Greathead (Johannesburg), T. C. Hood (Manmad, India), 
and J. B. Ball (London); the Manby Premium to Mr. W. C. 
Cushing (Pittsburg, U.S.A.), and the Crampton Prize to Major 
C. E. P. Sankey, D.S.O., R.E. (London). The Indian Premium 
for 1916 has been awarded to Sir John Penton, K.C.1.E. (East+ 
bourne). 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the advertisement of 
the pti of the plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











INTERNAL COMBUSTION ENGINES. 


12,098, August 23rd, 1915,—-Dreset Enernzs, Cole, Marchent, 
and Morley, Limited, and others, Bradford. 

This invention relates to improvements in means for regulating 
the supply of air to Diesel engines according to the load on the 
engine. Figs. 1 and 2 show the arrangement. As shown in 
the drawings, in the inlet pipe A to the compressor B there 
is arranged a throttle valve C. Connected to the spindle D 
of this valve is a semi-circular rack E, Loosely mounted on 
the spindle is an arm F carrying two oppositely-directed paws 
«i, which are pressed by spring means H towards the rack. 
On a further arm J, also loosely mounted on the spindle, is a 
shield K, which is normally placed between the pawls G and the 
rack E, The pawl arm F is connected by a link L to a lever 
M, which is mounted on a movable fulcrum plate N, and at its 
outer end carries a roller O, which bears on a cam race P on 
the governor spindle Q, whereby a continuous oscillation is 
imparted to the arm F and pawls, The means for forming a 
movable fulcrum for the lever M consist of the plate N, which 
is connected to a lever R, while the outer end of this lever is 
connected by the rod 8 to the governor mechanism. As the 
speed of the engine tends to vary owing to varying loads, the 
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Fig 2: 


rod § will move, and so alter the position of the movable fulerum 
N of the lever M, which is operated by the cam race P, causing 
the path through which the pawls are oscillated to be also 
altered, which will enable the pawls to act on the rack E at 
one or other end of the shield K, and so adjust the valve C. 
The shield arm J is connected up through the rod T and lever 
U to the plunger rod V of a pressure plunger in the cylinder W, 
so that the alteration of the pressure in the air bottles, air pipe, 
or the like, caused by the adjustment of the valve C leading to 
the compressor, will cause the shield K to move in its path 
hetween the rack E and the pawls G. The adjustment of the 
parts is such that when the pressure has reached the desired 
point, to enable the correct amount of air to be injected into 
the cylinders of the engine for the load, the shield will have 
moved into such a position as to prevent the pawls from acting 
further on the rack, until such time as the load on the engine is 
altered.—October 3rd, 1916. 


13,792. September 28th, 1915.—-VALVE MECHANISM, George 
W. Haury, 5907, Cornell-avenue, Chicago, U.S.A. 
This invention relates to slide valve internal combustion 
engines in which a single valve-operating shaft A above the 
engine operates slide valves B of are shape, arranged to 
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form a single divided sleeve. The valves B are arranged so 
that they can be withdrawn from the space in which they work, 
in @ direction away from the main crank shaft, without. necessi- 
tating the dismounting of the cylinder or cylinder head. The 
valves B of the present invention work between an axial exten- 





sion of the cylinder and a casing, and, accordingly to both the 
extension and the casing, which latter encloses the valves, are 
detachable from the cylinder. The casing is demountably 
carried directly by the engine cylinder, and the cylinder extension 
is in turn demountably carried by the casing. Such valves 
have before been proposed, operated by crank shafts through 
the medium of connecting-rods, having rebated edges adapted 
to provide a lap joint. This characteristic is adopted in the 
present invention, but each overlapping part is of a form 
having its projecting edge of a width exceeding the width of 
the part at its juncture with the body of the slide, so that the 
— are thereby retained from radial separation.—October 3rd, 


15,546. November 4th, 1915.—Licur InTERNAL COMBUSTION 
Enerne, Georges Funck, Violette, Quinton-road, Coventry. 
The object of this invention is to reduce the weight, improve 
the cooling property, and reduce the cost of production of 
internal combustion engines. Fig. 1 shows the invention 
applied to a water-cooled engine, and Fig. 2 is a twin-cylindered 
air-cooled engine. In the construction shown in Fig. 1 the 
piston A is a long, light shell, either of steel or of aluminium 
alloy, and to prevent leakage the wall of the piston is provided 
with grooves B, in which any gas commencing to leak past 
the piston side is successively expanded in each groove, after 
the principle of the labyrinth packing which is commonly 
employed in steam turbines. Thus the scraping action of the 
piston rings is avoided and leakage prevented. It is claimed 
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that, owing to the high thermal conductivity of the aluminium 
cylinder walls C, carbonising of oil in the grooves will not occur. 
The cylinder walls are of aluminium alloy, either integral with 
or welded to the jacket walls D, and the valve seats are separate. 
The exhaust valve seat E may be integral with the gas passage, 
and the seating F for the inlet valve may screw upon the valve 
guide G, the inlet passage being shown at H. As an alternative, 
as shown in Fig. 2, a ring J is fitted in the cylinder wall, and a 
piston A of such length is used that its sides are always in 
contact with the ring. In the left-hand cylinder of Fig. 2 the 
rings J are fitted in the actual cylinder walls C. In the right- 
hand cylinder there is a short liner K, which sockets into the 
crank case L. Between the foot of the cylinder wall C and the 
top of this liner K the rings J may be fitted.—October 3rd, 1916. 


TRAMWAYS AND RAILWAYS. 


101,494 (1528 of 1916). February Ist, 1916.—Rat Jornt, 
Frederick W. Rufiell, 33, Cedars-road, Hampton Wick, 
Middlesex. 

This invention relates to means for joining rails with fish- 
plates and chairs of the type in which the jaws of the chair are 
placed over the fish-plates. Fig. 1 is an elevation and Fig. 2 
@ transverse section on the line X X—Fig. 1. The chair A is 
provided with two jaws B and C and is adapted to be secured to 
the sleeper by bolts D. The chair is placed under the joint K 
of the rail F. Fish-plates G and H are placed on each side of 
the rail and are clamped together by bolts J passing through 
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the rail. The fish-plate H is formed with shoulders or flanges 
to receive the key. The bolts are made so as to prevent their 
turning when the nut is turned, and are countersunk at K: 
a key M is driven between the jaw B and the fish-plate H. The 
fish-plate H on the outer side of the rail is flush with the top 
and bottom of the rail and is provided with flanges N O which 
are — to fit the rail. The fish-plate G on the inside of the 
rail is flanged at its lower end and shaped to fit the bottom of 
the rail, but its upper end comes near to or flush under the head 
of the rail. This construction permits the flange of the wheel 





to pass without striking the chair or fish-plate. In the example 
shown in the drawings the fish-plate fits into the chair.—October 
3rd, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,645. September 25th, 1915.—MecnanicaL HamMMeErs, 
William Blacker, 14, Acres-lane, Stalybridge. : 

This invention relates to improv: ts in h s, described 
in former British patents—24,544 of 1910, and 28,656 of 1911— 
and the object is to do away with the keys and keyways for the 
slides or brackets for the parallel arms which operate the tups. 
The lower bracket A slides along a éross shaft B, without keys 
or keyways, whilst the upper bracket C slides along two plain 
shafts DE. The shaft is journalled in the side standards 
FF. To this shaft the actuating crank G is fixed, and the other 
shaft E is carried in or fixed to the crank G, and in a similar 
lever arm H at the opposite side of the machine, and so this 
second shaft F is moved up and down by the crank G when 








actuated by the connecting-rod J from the slot link K. Thus 
the two shafts D E form a slide for the bracket or support C 
to the upper parallel arm L. This bracket or support C carries 
an extension which is bored or adapted to cause the bracket to 
engage and slide along the second shaft E. Thus, as the crank 
G is actuated, it lifts the upper bracket supported on the two 
parallel shafts D E, one of which serves as the fulerum and the 
other as a slide and motion imparter. In effect the crank G 
actuates the parallel arm bracket or support C at a point forward 
of the fulcrum, and ensures great steadiness. All keying con- 
trivances are done away with, and the bracket is supported on 
two stout shafts without interfering with traverse of, the tup 
or hammer head laterally. Instead of the additional parallel 
shaft being forward of the fulcrum it may be arranged in the 
rear, the bracket and crank devices being suitably modified. 
The cushioning or spring appliances would be preferably arranged 
at the opposite side of the hine in tion with the 
lever arm H of the additional parallel shaft E. This is shown 
in the drawings, wherein a shaft or spindle M is jointed to the 
shaft E, and has its lower extremity passing through a bored 
block N. A spring O surrounds the shaft M, and lock-nuts P 
are provided for adjusting the spring pressure.—October 3rd, 
1916, 


15,529. November 4th, 1915.—CouNTERSINKING Toor, George 
Bilham, East Turnery, Royal Carriage Department, 
Woolwich Arsenal. 

The tool consists of four parts :—The tool bar A turned at 
the upper end to fit the spindle of the hine ; at the lower 
end to fit the hole to be faced or recessed ; the central portiod 
being bored to receive the cutter B, the adjusting screw C, and 
the securing key D. The cutter consists of a piece of round 
high-speed steel, of suitable size for the diameter of the facing, 
or recess required, and is machined to receive the securing key. 
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The tool is designed to face any irregular piece of work, thus 
forming a seating for the head or nut of a bolt passing through 
the hole, or to form a recess or enlarge any portion of a hole 
already drilled. In the drawings, Fig. 1 is a section through the 
axes of the body of the tool and the cutter, with the cutter 
shown in detail; Fig. 2 shows the cutter separately, and Fig. 3 
is a typical recessed facing shown in section.—-October 3rd, 1916. 


14,198. October 7th, 1915.—Twist Dritt Grinpers, Isaac 
Best, Culcheth-lane Works, Newton Heath, Manchester. 

A machine —a to this invention comprises a peripheral 
groove-grinding disc E, a peripheral clearance-grinding dise F, 
a carrier or holder for holding the drill C so that it can freely 
rotate, and adapted to be reciprocated at an angle to the axis 
of the groove-grinding dise ; a carrier or holder A, adapted to 
be reciprocated llel to the axis of the clearance-grinding 
disc, and a nut-like device for rotating the drill whilst being 
reciprocated parallel to the axis of the clearance-grinding disc. 
The accompanying drawings illustrate one form of drill-grinding 
machine in accordance with the invention, Figs. 1 and 2 being 
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respectively an elevation and plan showing the machine adapted 
for grinding the grooves, and Figs. 3 and 4 respectively an 
elevation, ag and end view of the machine adapted for grinding 
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Fig. 4. : 





clearance behind the cutting edges of the grooves. -October 3rd, 


1916, 


MISCELLANEOUS. 


101,498 (1724 of 1916). February 4th, 1916.--ErecrricaL 
ResisTances, Clarke, Chapman and Co., Limited, Gates- 
head-on-Tyne, and another. 

This invention relates to electrical resistances of the kind in 
which the conductor is supported throughout its length at both 
sides of a base of insulating material by threading it through 
holes so that the conductor presents the appearance at each side 
of the base of a number of stitches relatively short in length. 
Figs. 1 and 2 show the arrangement according to this invention. 
The units are built up of an insulating plate A, or plates, of pure 
mica, with a metal framing round the greater part of the outer 
edge. This framing may be made in two or more sections, B, 


and then used to form the terminals of the conductors as well as 


the fixing lugs of the unit. In the insulating plate A, a number 
of rows of small holes C are pierced and the resistance conductor 
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Fig.l. 


















D is threaded through these holes from one row to another row 
to form stitches in such a manner that the maximum length of 
conductor is used for a given size of plate, the arrangement 
being such that whilst the conductor is supported throughout 
its length, the holes do not interfere with free ventilation of the 
conduetor. In other words, the resistance conductor is disposed 
at opposite sides of a thin insulating base in stitches which, 
although relatively short in themselves, are long compared with 
the thickness of the base, the result being that there is practically 
no fi t of the conductor at the holes through which 
it is threaded, whilst the disposition of the stitches parallel to 
one another but inclined to straight rows of holes enables the 
pitch of the latter to be greater than the perpendicular distance 
between the stitches. Fig. 3 shows a method of winding which 

is non-inductive.—October 3rd, 1916. 

100,354 (3606 of 1916). March 10th, 1916.—Suarr Covupiinas, 
Hasler A. vormals Telegraphen-Werkstatte von G. 
Hasler, Berne, Switzerland. 

In the drawing the main shafts are designated A and B, 
€ and D being the two parts of the spherical coupling member, 
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which "has tubular projections, and in which the shafts are 
journalled. The parts C and D are joined to each other with 
» lap jaing B, and are held together hy # bolt or rod F perpendiou- 





lar to the plane of this joint. On this bolt is mounted a hollow 
connecting shaft G, formed with bevel gears H and J at its ends, 
which mesh with bevel gears K and L on the main shafts. In 
the drawing the shafts are shown in direct alignment with each 
other. By rotating either of the parts © and D, the shaft 
journalled in that part can be placed at any angle between 
180 deg. and 90 deg, to the other main shaft, and the uniformity 
of the speed of the driven shaft is in no way affected by the 
adjustment. Any desired ratio of speed, within limits set by 
the size of the coupling, can be obtained by using gear wheels 
of the required proportions, The spherical member C D wholly 
encloses the gearing, and may serve as a container for lubricant. 
October 3rd, 1916. 
101,521 (7705 of 1916). May 3lst, 1916.-Fricrion Criutcn, 
Frederick H. Royce, Nightingale-road, Derby, and others. 
This is a one-way friction clutch specially applicable to 
starting mechanism for internal combustion engines. - Figs. | 
and 2 show the mechanism in section. A is the crank shaft of 
the engine and its extension, B the driven member of a friction 
plate clutch, C is the starting shaft on which is cut a screw 
thread D engaging with an extension of the driving member E 
of the friction plate clutch, F are the friction discs of the plate 
clutch, three of which engage with serrations G on the crank 
shaft and the other three with the serrations H an the driving 
member E. ‘The shaft C is supported at one end by means of 
a plain bearing in the casing or frame J and at the other end by 
means of a ball bearing K in the crank shaft. The ball thrust 
washer L is arranged to take the re-action of the end thrust 
eaused by the screw thread when the clutch is closed and is 
operating to rotate the crank shaft of the engine. M is a pawl 
attached to the frame which engages with the teeth of the 
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ratchet on the periphery of the driven member E and is controlled 
by the spring O. The friction offered by the discs and parts 
of the clutch together with the friction between the pawl and 
the ratchet is greater than the friction between the shaft C and 
the member E. The serew thread D is _ left-handed, and 
accordingly on rotating the shaft C in clockwise direction the 
driven member B will by the combined effect of the screw thread 
and of the resistance to rotation offered to it by the dises and 
parts of the clutch and the pawl be caused to move axially to 
engage the friction dises F. If the friction offering resistance 
to rotation of the member E were not greater than the friction 
between the shaft C and the member E the latter would rotate 
en bloc with the shaft. As the driving member compresses the 
plates of the clutch the resistance to rotation of the member E 
and consequently the end thrust occasioned by the screw are 
intensified until the shafts rotate together for the purpose of 
starting the engine. When the engine starts the driven member 
of the clutch becomes the driving member and tends to rotate 
the member E faster than the shaft C and this reduces and 
finally reverses the end thrust of the screw in the shaft C, and 
the member E is caused to move axially away from the friction 
dises, thus releasing the clutch.—October 3rd, 1916, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 4335/10.—-Rope grips. A grip of the pincer-jaw type for 

use with combined supporting and traversing ropes is formed 
with one of the jaw levers substantially horizontal and extending 
across the load carriage, thereby avoiding increase in the width 
of the gear. Bleichert, M., and Bleichert, P., Germany. 
No. 4433/10.—Aeronautics ; aerostats. The balloon of an 
aerial vehicle is kept replenished by the evaporation of liquid 
hydrogen contained in a bag formed of two layers of balloon 
fabric separated by non-conducting material such as eider-down 
and placed near the charging-opening of the balloon, the bag 
being preferably filled with cotton to absorb the liquid. When 
a rapid increase in buoyancy is required, air is forced through 
the bag between the inner and outer layers of fabric. The 
hydrogen evaporated may be passed through a radiator to raise 
its temperature. Erdmann, H., Germany. Dated February 
25th, 1909. 





No. 4550/10.—Calculating gripe A motor-driven multi- 
plying and dividing machine of the type in whioh the products 








or quotients are added to or subtracted from the adding 
mechanism during the first half revolution of the main spindle, 
that is, at the same time as the transfer parts are set, which 
parts are subsequently actuated to effect the transfer during 
the second half revolution of the spindle, Rechnitzer, A. 
Vienna, Dated February 27th, 1909. 

No, 4554/10._-Making chains, In a machine for makiny 
metallic-cord chains, consisting of double open links formed o{ 
two separate rings soldered together with oppositely arranged 
joints, the wire for making the alternate rings is fed from separato 
work stations at different levels, the chain being rotated during 
its transference from the lower to the upper station, and 
receiving also, during its return, an additional angular motion 
to bring it into the correct angular position for the insertion of 
the first ring of the next link, Speidel, F. (trading as Speidel, F., 
(firm of), Germany. 

No, 4581/10.---Vehicles ; propelling by means other than 
cables and motors on vehicles; vibrations, utilising, The 
bodies of railway and tramway vehicles or automobiles are 
mounted upon their axles through the intermediary of levers 
which are arranged so that while the vehicle is in motion the 
load is made to bear on the front portion of the axle, considered 
in relation to the direction of motion, with a view to utilising 
the vibrations of the vehicle for aiding the propulsion. Stefan, 
C., Vienna. 

No. 4894/10.--Explosive mines, Consists in improvements 
on submarine mines of the kind that are maintained at a certain 
depth by means of (1) screw propellers actuated by the flow of 
water past the mine, and (2) a hydrostatic device adapted to 
throw the screw propellers into gear with the cable drum or out 
of gear therefrom according as the mine rises or sinks. Lernet, 
A., Vienna. Dated March 12th, 1909. : 


No. 4985/10.—Fire-arms; breech actions, sliding breech- 
block. Relates to automatic fire-arms of the kind in which the 


breech-block is mounted so as to be capable, while remaining 
locked, of a short backward movement to impart energy to an 
unlocking member, which then, during a longer rearward move- 
ment, rotates a locking sleeve to unlock the breech-block ; and 
the invention consists in forming the unlocking member integra! 
with the firing pin. Chronis, A., Germany. 

No. 5043/10.-Magneto-electric machines. Magnetos for 
supplying cycle lamps, provided with ball-bearing collectors, 
are hinged to a bracket and adapted to be held in the operative 
or inoperative position by a spring. Schlick, C., Germany. 

No. 5140/10.—Braiding machines, Relates to the provision 
of appliances for temporarily bringing the bobbins to rest and for 
subsequently pushing them into engagement with the drivers 
in @ sequence determined by the jacquard. Buscher, H., 
Germany. 

No. 5438/10.—-Rolling metals. In a tube-rolling mill the 
tubes are returned to the front of the mill and stripped from 
their mandrils by a stripper, which is pushed backwards by the 
tube itself in its rolling motion, and carries with it a band 
pressed by a weight or spring towards the rolls. Stutting, H., 
Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October llth. 

‘THe enormous expansion of exports has made it necessary 
for the railway systems having termini in and about New York 
City to enter upon projects for an enormous expansion oi 
terminal facilities. The Pennsylvania Railroad has planned 
for the expenditure of some 15,000,000 dols. and upwards 
during three years; the Lehigh Valley 10,000,000 dols., and 
the New York, New Haven, and Hartford some 15,000,000 dols. 
France and Canada are again in the market for rails, France 
asking for 35,000 tons and Canada for 22,000 tons for Western 
roads. The mills are not promising these deliveries before 
1918, but do promise to deliver as much sooner as they can. 
American roads are in the market for 30,000 tons of rails. The 
Grand Central Hotel, in this city, has placed a contract with 
the American Bridge Company for 15,000 tons of structural 
material. The Grand Central Terminal Department Company 
has placed orders for 15,000 tons over previous orders, and the 
Pennsylvania Terminal interests are seeking to place orders for 
6000 tons. Inquiries for wire and wire products are numerous 
and urgent, especially for export. In addition to a very brisk 
home demand, Russia has recently succeeded in placing orders 
for 70,000 tons of plain and barbed wire, and France is in the 
market to-day for 30,000 tons. Last week 2,550,000 Ib. of 
tin-plate were dispatched to China. Prices continue to harden 
all round. Domestic consumers of copper have just contracted 
for 20,000 tons at a price of about 29 cents. The price of copper 
for December is quoted 284, and for next year 27}. By February 
increased refining facilities will be in full operation, making the 
capacity by that time 80,000 tons per month, The present 
searcity of spot copper is due to the increased difficulty in 
keeping pace with a largely increased production of crude 
copper. Domestic consumers are liberally providing themselves 
with copper for the first quarter’s delivery next year, and 
February is quoted to-day at 27} cents., with March at 27}. 
Crude production is rapidly expanding, and refining capacity 
is galloping closely on its heels. These facts would seem to 
indicate a gradually falling quotation for 1917. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Chester House, Eecleston-place, 8.W. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander (. H. C. Bond. 

Next for Duty.-Platoon Commander Hughes Hallett. 

A ppointments,Corporals B. F. Bristow and D. R. Newlands 
to be Section Commanders (dated October 14th). 

Monday, October 30th.-Technical for Platoon No. 9 
Regency-street. Squad and Platoon Drill, Platoon No. 
Signalling Class. Recruits’ Drill, 6.25 to 8. 

Tuesday, October 31st.—School of Arms, 6 to 7. Lecture, 
7.15, ““The Duties of the N.C.O.,” by Company-Commander 
Hynam. Range Practice. 

Wednesday, November 1st.—-Instructional Class, 6.15, Platoon 
Drill, Platoon No. 1. Range Practice. 

Thursday, November 2nd.-Platoon Drill, Platoon Nos, 5 and 6. 
Range Practice. Lecture by Medical Officer, 6.0, “ Marching 
and the Care of the Feet.”” 

Friday, November 3rd. 
street. Squad and Platoon Drill, No. 9. 
Recruits’ Drill, 6.25 to 8.25. 

Saturday, November 4th.—N.C.O.’s Class, 2.30, Company- 
Commander Fleming. 

Sunday, November 5th—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway) Booking-oftice, 
8.45 a.m. Uniform, haversacks, water bottles. Mid-day 
ration to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Tables A and B 
at Headquarters. 

Note.—Unless otherwise indicated, all drills, &e., will take 
place at Headquarters. 


Headquarters : 


at 
1. 


‘Technical for Platoon No. 10, Regency - 
Signalling Class. 


By order, 
MAcLKOD YERARSLEY, 


October 28th, 1916, Adjutant, 
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orthampton 


TUT: DON, E.C. 
are invited yh the followin 


Polytechnic 


full-time 

ts in the CIVIL AND MECHANICAL 
DEPARTMENT :— 

petted aig ASSISTANT LECTURER. 


‘aa 
(2) L salary £140 per ann MECHANIC and JUNIOR DEMON- 
STRATOR, with good ical knowledge of the 
workt es. Salary £120 per annum. 
Particulars pv] forms of eopentien for either of the above 
can be obtained oe application to 
eamees > PALMAURY, D.8c., 
incipal. 223 4 


APPL :ATIONS 
Appol 

sath ‘i iets 

ENGINE EMO 





CONTRACTS, &. 


Southern _ and Western 


(zreat 
RAILWAY (IRELAND). 
CONTRACTS 
for Year ending December, 19 


The Directors of the Great Southern and Ves Railwa: 
Company are pre; to receive TENDERS tort the  SUPeL 
of the Tndermentioned STORES for twelve months to 3ist 
December, 1917, or part of that period :— 


No. of No. of 

Form. Form 
pee, Sapte .. 3p Glass and China Sundries ‘Zs 
10 | Hair, Curled -. Ie 


Nuts, and Rivets... 15 | Hardware (Sundry) . ee 
Baa Brushes .. 13 ar egos it a ti 


Brass ri for Car- . be 
Be 





ee Lam . | eo 

Do. fo. or amps 4 Implements, Sun: 

Do. do for W . 26a Iron Tubes an i Han 29 

Do. do. pel doped . 26x ron and Stoel Wire - 
Bunting one ee +) Leathe: . 12 
Capvas and Backs. 6 yaad vg IR ete 
Carriage 4 7, Linoleum -- 1 
— Mall Iron i Locks and Keys ete 

x — Fibre . oe 

on c arr. and Uniforms ie aes eee 
Clothing, Oil Nails eo 

Do. I 4 Uak Keys. o> ogame 
Coach Screws and Washers 15 Oak Trenails || .. 
Colours . 2 Plumbago 4 
Corks 3% Rai.way Fastsnings (ire) 16 
Cotton Waste 5a yalensoer and 
Crucibles 41 Gutters . ; 
Curled Hair 7a Ropes, Twine, and Flax.. 4 
Drysal 3. Sewer Plaster, &. 2 


teries.. . 
Emery and Glass Cloth, ss. caouan es 4 
&. oy 


Files and Tool Steel 20 at 

Fire-bricks and Clay 3 Sponge Ct ire Pulle : ll 

pes bolts a. Se -.\ = Pinyin _— _* ins b4 
hat Av aaa Buckets, Varuishes = . ee 

omits sti i Water: -proof Clothing - be 

oves, and ‘a ny, 3 
na on 24 | Wicks € 
Grind: «ae Wire, Fence and Signal . : 30a 
Glass, ‘Sheet and Plate 27, | Wire . We 


Forms of Tender can me Ras cnegpray tina ca parent of 6d. each 


from the Company's Storekeeper, at the General Stores, ga 
core, Dublin, to whom inti for information should be 
made direct. tterns ma: at the same place on 
= after the instant, between the hours of 10 a.m. and 


m. (exce at on Satu: d .yaj 

Tenders to be sent 
and addressed to the unders'gned, so 
Wo'elock am. oh Wednesday, the loth. ee tg 1916. 


im endorsed “ Tenders for Stores,” 
as to be with him before 


The Directors will not cotinider any Tender except those 
furnishod on the Company's fornis, and do not bind themseives 
Wo accept the lowest or any Tender. 


ROBERT CRAWFORD, Secretary. 
Terminus, Dublin, a 


Kingsbri 
ober, 1916. 





TO MANUFACTURERS. 


a Required for oe ing 
ot Lae down of agate PLANT for it Cold 
Strip, from 4in x 1/32in. at 9 

ii if one further information 
Bagineer Office 33, Norfolk otrost: Btrandl Wee? 


(jity of Manchester. 


pe mn 





The Electricity Committee of the Manchester ration 
are pre) to receive TENDERS for the SALE of the fol- 
“A BLOOM GENERATING STATION. 

oat 900. aay on aa! Continuous-current 
S Raton ven by a Vertical cross- 
a > atuanE iw Caen ead tho 

ne . 8) ree-| 
——. nh by a Mrortieal tek ple-expansion 


The plant is working -dai » and ma’ ae 
works named above. a r 
Specifications of the plant may be had from M E. 
= Secretary, Electricity Department, Town Hali, Nan. 
“Farther culars and information may be obtained from 
Mr. 8. L .o— Chief Sipe Buginest, Dickinso inson-street, 


—. 

Tenders, duly fend and add d to the Chairman of 
the Electr ricity Comm must be po ee at the Town 
Hall not inter than TO o'clock a.m. on Wednesday, the 22nd 





November 
The © tion do not bind themselves to accept the high- 
est or any tender. 


THOMAS HUDSON, 
Town Clerk. 
Town Hall, Manchester, 
Sith 1 October, 1916. 280 1 


(Jounty FE Bo ough of Salford.|¢ 





E! ECTRICITY DEPARTMENT. 
The Electricity Committee are prepared to receive, on or 
before nc oon, 1 on November, 1916, vadasiened Chairman, 
Tricity Committee, Frederick-road, Salford, ye Ae of 


PURCH ASE = a quantity 12h, Lom-pressure CAST LRON 
n., and 28in 
Borough Electrical Engineer, 


L. C. EVANS, 
Town Clerk, Salford, 


all particulars rom ‘the 
lerick-road, 


W2: anted, Assistant Works 
on Shel MANAGER for OMPLETE CHARGE of SHELL 
NTRACT under General sie octclk ro. — 
py ben 292, Eugineer Office, orfolk-street, wes ec 
A 





anted Immediately by an 


E eering Firm in Yorkshire, e 
War work, ee FY MAN, ego about Si as ASSISTANT 
to Manager of Estimating De ent. 
spondent, and have had previous yo ey he 


4 suitable 9 
nearest, 


Wanted, Several Good Draughts- 


MEN with ae grange Engineering experience. No 


epi. one e — yesh ot on sa work pawry apply. ee 
’ r, Dy ence ani 
ery’ required,’ to the ‘SoPWwITH A’ AVIATION CO., Lid, 
Kingaton-on’ 262 a 





Wanted, Three og mel 
roughly conversant with either B) 


ecurate Maximum Output, 


repetition work 5 y= tool 
design. HISENGAGED® Non-union—FATRVIE W, Rusham 
Park-avenue, Egham. ” P96 B 


Boiler Works Manager Desires 


a 15 years’ experience with a well-known firm.— 








Steel Worke practice, for e Government 
and Steel Works on the North-West Coast. Fonanert to 
plications should be forwarded to the 
Exchange, hoa nage “The Engineer” and 
No. Apso Draughtanten already 
work cannot be engaged. 








business. lary eye 50 to £200 va — 
Ber owin .—Address, stating full lars, references, ig 
Engineer Office, 33, Neetoln-atbost, ‘Strand, Ww.c. 287 a 
A First-class Machine Tool 
a. tt po appre hes 
zcoptional ope 


single one malts iin —" 
Office, 
8 Moats orfolk-street, Strand, 


A® Old- aac and Pro- 
— = of Chemical manufacturers at 

gaged emer. on munition work, WISHES to 
NPPOINT : an ENGI EER. 


Interesting work with plenty of 
really ble map. an 279, Engineer ice, 
33 Norfolkestrest, be trand, W.C. 4 











Ppl ications are Invited from 
Deane lified a ay for the hem oa} of GENERAL 





MANA ER to the the Lahore Electric Supply Ltd., Lahors, 
India. jected candidate must pre' — “have had simi- 
lar experince an and an ing, and considerable 
knowledge of hernatina current Central ot work. He 
would be eB to a wig? a viakig angle — 
would receive a i toa in salary a Rs,800 madditin 
annual i be is 100 in toh to to 
free conveyance —A gy an be considered from 
full members of the tivation of- 1 Engineers, and 
may be addressed to E. P. ae To and CO., Ltd., 4and 5, 
bond-court, Walbrook, London, E.C. 275 « 





Piast Furnace Manager Wanted 
one furnace); must be a ay = xperienced and used to 
contro! “. men ; permanent situation. A ¥ ok a 
lars of e ce and stati nired.— 
‘Addiess, F 4, Engineer Office, ed Nortolk orfolk-street, strand, W.C. 


Drang htsman and Photo-Printer 
want ‘ED Immediately. Ineligible be ited, SAHGENTS 
experience and sa! 
DRAWING O FI Tiverton Mansions, ‘cn Tnn-road. 








ast F ine eer Office, 35, Norfolk-street, Si — — 
(‘ivil En agineer (Ineligible) Wants 
on Government he POSITIO: oP expeieest in oft office and werk yailways, 
d ows mas —A a Engineer on ‘Smee, 33, ‘Kortolk- 
street, Strand, W.C. P9980 B 
(Civil Eng Engineer, Long Experience 
ae Wants. Seen rouanent’ or Temporary “AP. 
Re wo » Engineer Office, BS) Nerfole- 
B 


raughtsman, Efficient, Re- | street 
QUIRED for Eaginesting work. Excellent persed 
essential. No person aiready engaged on Government work 
or residing ore than 10 poe oer need apply.—Apply, L. E. 
= 11, Pancras-lane, Queen Victo! reet, iene, 


[raughtsman for Jigs and Tools, 


with shop bon yr ga Permanent ition. No man 
on Government wo. Tite, stating quali- 
fications, age, salary required pe earliest date can commence, 

pro nearest Board of Trade Labour Exchange, mentioning 
“The Engineer” and No. A2455. 








raughtsman, Mechanical, 





ilectrical and Mechanical En ngi- 

ae OPEN for APPOINTMENT as C. 
DRAUGHTS: or ASSIST. SUPEKINTENDENT. Ex- 
cellent varied expacienes on large munitions contracts. er 
Omen 33° lenty tact aad energy.—Address, P996, En 
orfolk- be al Strand, W.C. 





Eerie 20 Years Foreman and 


omy end WANTS POSITION. Large and varied 
cat ant ay By B — E. shells.—ENGI- 
Een 1,  Renclities P94 B 


gtrer (44) Desires Position 


as MANAGER or ASSISTANT; thorough knowledge 
B.0.T. cert., highest 








WANTED for apes a Machiony, i remae: Ge tll par 
a eo ion. Yorkshi 
ticulars an mil be "No > cia ae ly e 
— ere will be im ag amore nd to reine nearest 
Board of Trad The 
and number Strand, W 





Drarg Seay with General 
1g experience, WANTED in London. No one 

em plowed « on Government work or liable for military service 

need apply. en te ting experience and ~~ 

298, Engineer Offi Norfolk-street, Strand, W.C. 298 a 


d electrical. 
credential — Address, Pe92, Engineer Office, 53, Norfoik-street, 





Engineer | (44), Electrical and 
pasikes POSITIO. MON Works or OMbea” Address, Poel 
Office, 33, Norfolk-street, Strand, W. P91 & 








ineer Wanted-for Works in 


E “lectrical Draughtsman Wanted 











‘ow, emplo shout t 100. Excellent for 4 capable of des windings, &c., for wot ha A.C. and 
really competent pa "7E can take complete = ond D. an mining — ive full particilars and sala ook will ee. 
duction. Works at prese on t war work. lee "1 four nearest 4d of Bat te Labour 
Expert knowledge of modern and d em ang ee ng The : s mainter oie 

er with xp “ont | > tial. Give ‘an namber 
required. Aadrean All, Bngina 8S. Norfolk-sereet 
required. — 5 , 33, Norfol : 
Strand, W.c. oT (Fo0d Draughtsman Wanted, 





Efrat —Wanted Imme-|m 
4 DIATELY, Smart ENGINEER, -used-to-. Printing 
the Erection of Automatic Sheet-feeding 

ible for military service, or dis- 
, wages, 


ineer.— 
26 4 


rite. 
J.D. U., care of Street’s, 30, Cornhill, E.C. 


Mode Machine Tools.— Lead-|% 
“ addition of of an ENGINEER of Bay erin “4 
cn Ofice, SS Neto atest Stee WO ee 








ber Drill Designer Required, 


most modern practice : 


having experience in the most 
ddress, 218, Engineer ‘Ofte, 


rst-class man need + oe 
x Norfolk-street, Stran 





. Noone 


Rate Fixer Required ' Who Must}? 


have had adn peony omer experience in the work. 
Sy oe Government 

can be obtained. State age, ar and full 

= — , &c.—Apply to your nearest Labour Exchange, 
mentioning the Engineer and number 266. 


Refrigerating Engineer Wanted. 
fectrable. ‘Must ‘og weligible for miltary | experince, 
it work will be | Exchanger 





it work will be engaged unless 
particulars of 


with Peli os. or Aero Engine panne yoy by con- 
ae 


a a firm ~S the ds. Rad ogg per .S 
3 experience, an anbesy 

pov Bry 3 to a of wd of Trade’ Lal Exchange, men: 

t oning ‘“‘ The Engineer ” and number 88. 





Jig and Tool Draughtsmen 
EQUIRED immediately for Motor and Aero Work. 
No person on Government work or eligible for the Army will 





= Re L—Apoly your nearest Labour Exchange, quoting 
atent Agent Requires 


DRAUGHTSMAN g Assistant ng a able to 
act as eee, A or would Buy Agency Practice with 
stich.—Address, , Engineer Uffice, 35, Norfolk-street, 
Strand, wc. P979 a 


Engineer (4: (45), 2 see n for Eng 
somber “4 new inn 2 repeti costa. Allround = 
ence.—A.di P99, ~~ ~3 33, J Norfolkstret, 
Strand, W 





ipa Engineer (41), 


ears 
t in United To on 








managemen( wate con ONDE 
——— D TIRES es DENCE with firm with 
view ment at hostilities.—For particu- 
lars, ie = P8867, Engineer ome 33, Norfolk-street, 
Strand, W.C. Pe7 a * 





—. Officer, Electrical and 





——— experie: fvut-chans and stri 
tactful disciplinarian, DESIRES as WORKS ENGL 
NEER or MAN. Ee excellent testimonials. a 233, 
Engineer Office, 33, N. orfolk-street, Strand, W.C w 
Mechanical Engineer (46), 
, b d abroad. 
Construction ee iene — ao tae povet in—Adanenn, 
P977, En Office, 33, Norfolk-etreel, ee. W.C. P977B 





oreman tequired in General 


pm geting Sahat on Government work, West 
a My vow Maga seine a hine S a Must be first- 
aie oy cso spe ere! No 
on Government =p \y.—Address, 146, 
Engiueer ‘Office, 33, Norfolk ctrect, Stran C. 146 4 





pars 10 fires ants machine tools for 
————s of Steel Struct —— — Boy 
m fences, Poe ae ge es _ gene! wor 
_—. Over 30 to 40 men.— ay: meee. = 


to y ny 
* dnd No. A252. 


Foreman | Wanted for Contractors’ 





with Ammonia desirable. Must 

service. Noone | oe Govern only 

wae toe .—Apply, b = Soles age, it maa married, and inelighote ato be men not me Peek on Government work need apply. 
tails of ex 0. F ows 

cavestising Offices, 163, Saar Viokorte streak: 21 a 





Representatives Wanted for 


well-known firm of Coal Cutter and Coal Face Conveyor 
have Mechanical El 


ea Gardens in India.—Engineers 
Makers. Applicants: should .have and cal 
ANTED, must be qualified and he port men. No Knowledge, and those be required to spend a few 
one ellg are ae the Army need apply. gj /-1 months in works and yarious mines to first-hand expe- 
a month, ue _s carne oll Reni eg tier os rience. Only a) to devote whole time to the 
pore ra) to TEA, c/o Pottle and Son, Ro i in Foctoikutrect, ‘Strand. W.C. % - yes 286 a 
ndon, E.C. M - 








(Shemist for Non-ferrous Metal 


Analyses — the Melting of Metal—Write, stating 
So nee og ol om salary req HN WRIGAT and 
ag Aston, 272 a 


Advertising Man Wanted, Expe- 


RIENCED in Engineering and Allied Trades, “sd 


uired, to JO. 
Bumingham, 





witn technical terms relating to all classes of egy and 


A ecountant Book-keeper Re-' 2% 

QUIRED to Take Charge of Invoices, Accounts, and 
Eneguns able to pre,are monthly balance-sheet, Une having 
experience i Locomotives preferred. No person already on 








Weter Engineer and Works 


MANAGER, over mili 20 years’ s) ex: 
itary age, wrk arent ss a3 





wn ee a 
in distribution, shortly dines disen- 

gaced, pe REQUIRES ‘RE SPONSIBLE ar TNTMENT. 
lent t —For yo 
address 277, Engineer Office, 35, Nocfolk-atreet Strand, W. Cc. 
B 








Weise ten Engineer, Age 45, 


——— emg pin ‘T; 20 years in last situation, 
and suction gas.—ROGERS, 9, Broad- 
or aanee, ta P975 


Works Manager (41), Desires 


bag > fern oe ong First-class knowledge of modern 
expert on modern labour-savin; 


one je Se work, Pies Enwine: control me, 
=e incer ae 3, 
Iaboar,, dieciptinarian. 











Chemist, Works 


Avista, 
ans — APPOINTMEN e in the Midlands. 
and fuels.— 





materials, iron, steel, 
rien F 7963, Ganon r Office, 3, Norfolk-street, ae Cc. 


(hemist, Euglish, Seeks 





Ap- 





snd experience, t0 your pn ory ‘Leben iancs cheting PUINTMENT in Works or Laby. Unique experience in 
“The Engineer,” and No. A243. analysisand manufacture of iron, steel, non-ferrous alloys, and 
3 engineering m terial general!’ . Long experience of Govt. work. 
io ee Energetic and ambitious. control men ar 2982, 
\ torekeeper (Cnief) Required Engineer Office, 33, Norfo.k-street, strand, W.C. P9682 B 
for large Motor Works in Midlands, capable of 





"anted, Works Manager for 


Pre a Firm of Heavy peg hegre in Cheshire. 
EY ference will be eyes fe to ct, ving & good knowledge of 
e running of ines or ‘Turbines, a knowledge 

, &c., and a 


of Sep *alechancal and and Ftfectrical 
Th of the handling of men, good 

memory ‘apphount must be a practical man, and have a 
Salary ding to ri 


pty ie p and ability), £350 to £550 


Pvlicants must give full details of their experience, 


Age, sa)a: 1) &e. 
Address, 240; Engine Ofice, 33, Norfolk-streot, Strand, W.C. 


r ‘itish Munici al Council, 
I roe CH ~The Council is pre; red 
to aT ot a 0 AEELICA ATIONS ‘rec British subjects for the 
of UMCIPAL ENGINEER. Candidates will be 
pass a medical examination as to their physical 

Year Applications thevld state a, o qualifications, salary 
(nd nied, Se, an should be forwarde together with oopins 
originals) cf testimonials and particulars of previous em- 








Ploy nent ar ee on or before December Slst, 1916.— 
fice, 33, Norfolk-street, Strand, W.C. 
P00 » 


Address, P9EO, Engineer 
































ti ble cf t ful, intelligent f S to-da' 
Sram aee po Taree Socgnge be ag PO EG Ezgineers’ Draughtsman Desires 
oo Advertising Agency, Balisbury-aguare, Government work need apply. Stace age and salary required, SPARE TIME EMPLOYMENT. Drawings prepared. 
London, E. and send copies of references.—Write to your nearest bour Tracings made.—Write, Box 31, c/o A. H. Grantham and Co., 
quoting this paper and giving reference No. Al555. Ad vertaing Contractors, Reading. 268 8 
Wz anted., a High-class Ex- eet 
JY gues ueaotse saacgaeas, er | oe nce i canteaa PARTNERS 
~ an n > ~ 
% Unite man ; Heat <x cen x nee ae , | Apply, ly experience, age, rate expected. Men DIRECTORS 
Engineer Office, 33, Norfolk ii'street, Strand, a} e vernment work Sok or. resid more tat 10 miles 
Norbolkuect tne Wo P298 BUSINESSES 
ae a Neat and Reliable|-——= 7 FACTORIES 
qe ETS N need in thi 
siaam Ttytine detain Ne poner arendy ee german | | Business Engineer (Civil ae kanaaats 
quoting “The Lngincor*ead No Axe power, tact, and initiativ. large practica’ an WHEATLEY KIRK, PRICE AND CO., 
perience in pat management, | control and executive, spk LONDON, EC. 
j ted) ; 1s well Scones ete 4 ao ing a oy caveted Siverteon uare, Manchester. = 
anted, an “casa the world, can deal with neg of anu propositions, contracts, 26, Collingwood-street, Newcastle-on-Tyne. Sp 5005 
DRAU GHTSMAN for Magneto Peat Row xoyeed of and eee no ees 
erie. fe man. Adri 18, Eng hice B, rn ere positi 7h 4 ine completed fa is gan oy to NEGOTIATE 
street, Strand, ee EO with PRINCH IPALS who require Increase in Tunover and SMALL ADVERTISEMENTS, 





Wonted Aare ed | 


MAN pol he -- Electrical work. er feting 


gua sianinen ary required, to n 
snesdy wand qu Me rihe Ee rife ig and No.4 "A 2501. No one 
ngnged of Government work need apply. 





willing to — = y d sound going concern, 
a one Ua it 60. d to take 


of the Ste experience “in contract works and 
ies mg beige ae ways, Co! a and public 
ies, and has Glass of Speciality in 


wihises, 
300 & 








Engincering 0 Jone 3g in "conmdenes: —Box 
25, Strand, London, W. 





SITUATIONS, FOR SALE, &c., 
Pages II., Il., LXXX. 


Numerical Index to Advertisements, 
Paes LXXIX, 
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. s : 1 
Foundry, Foreman Desires For Sale :— or Sale, the Following Second-| MACHINE TOOLS 
CHANGE. Iron, bronze, and aluminium. yo | HAND MACHINERY, in first-class condition ~~ 3 
Hydraulic and air compressors. First-class, ¢ COAL CUTTERS, inctudin Jeffrey Shortwall | Ore jin suarine doe oe by Pratt and FROM STOCK OR FOR QUICK DELIVERy 
experienes ae Up-to-date i moul rt ng Twent; a ree and Hesding Machi ioe ‘Thane hines, with A ‘PIELAR DRILLING es . 
ears’ foun experience, un ~ et ngle-g a oe = 
heer Office, S Norflkcetreet, Strand, W ree 350 iW. Al ees three ree-phase, 5( 50 cycles, Myths Ree TRON nthe SAWING MACHINES. wom Th, feaproved WRT TOOL GRINDERS with iin, 5, "om 
550 volts, by B.T.H. Co., ores Cross-com- * ble of rat with 7 da 
pons nd wine Ree ety SUF gina ay i, on rocting 8 aie ied ta, side ‘table £85 each On pee small Doubleended | DRY GRINDER on stand, i x 
-wheel ne . OCK 
A e Fi onieges of Engineers in TWO WESTINGHOUSE MOTOR G ENERAT- Graig and Donatd, 12ft. bed, with, tumover. tool Two Hand food MILLING MACHINES Stock 
the de, be ming fr a youth of ING SETS, 00 H.P. Motors, Sphase, 40 oyel box for cutting both ways, screw fitted with ball — ve Fae ao ag ~~ DERS, si 
Sey gt nt hy 2002, Engineer Office, 33, itunes compound "wound. one PLATE EDGE PLANING MACHINE, by Three No. 2 “FOSTER” 1 il6in. WIRE-FieRp 
Norfolk-street, Strand, W.C. 2002 & Each’se “ Cetees J. Buckton and Co., 9ft. bed, with turnover tool- On CO Tes Lae SITIVE BENCH DRILLINi Stock 
80 HP. PHENIX MOTOR, A.C., 625 volts, | box for cutting both ways, screw fitted with ball Pas Ball SHIN fe a LLING ; 
3s cycles, r.p.m, arings , pl 1c 
Engineerin g Pupil.— Firm|steaM-DRIVEN Ali R COMPRESSOR, by | Oue, Zain” Siva ital aden Ret be i One BRON P LARD do. Lbs 04, tit, Gop bod, © 
: ernment, ‘ing P B. foying 500 hands, have py ys ft. capacity, steam and Two Double-wheel EMERY GRINDERS, by Sterne carl sin, SuOrriNe uM Acniiwis . : Stock 
opportan CY ; varied classes of work done, affording excellent | 1 OR TZONTAL CROSS-COMPOUND CORLISS and Co., Glasgow, take wheels I8in. ait. x Bin eibeach | One Shin. Ditto © en — 
0 SS, piles j premium Strand, W.C. “as CabvG Sneres, SY a: Fs 4 L.P. eyls, —— One SWING JiB DRILL NG MACHINE, s single ane pee n. LATILE, D LATHES y 14 days 
e. nt cut-off motion. Musgraves, n. t. arm, fitted with motor. v “ +» J days 
2.Ton LOCO. STEAM CRANE, ae Johnsons, | One. 22in. Single geared PILLAR DRILLING ge © Core x Un CAPSTAN LATHE. - 19 days 
Pupil. ~The Borough and aannit’ Res eee OO, Tain ey “2 eee Pn og A by J. cng ole gard ee meena | Jones and § Shipman sain. SENSITIVE PILLAR |” 
terworks pines of Leamii m ‘s a VACANCY O in, cy 4 wheels DRILLING MACHEN by Barnes and Co, 1k 
in his office ore PUr Phe addres, TO NHALL 707 coupled, 120 lb. steam pressu One small EMERY Sikben suitable for Pg Ban ans Hy Tg ‘subject to the appr: is of 
L000. , ein. hs ae RE egh stroke, 6 wheels coupled, Oe Baskgou drills, 3 iacnive, ee £7 10s. cof 
Jam dale and Co, 
. ae R H. "LONGBOTH. AM & CO.. Ltd. | ov RADIAL DRILLING MACHINE, i J AMES os W. C A RR and CO., L Ltd, 
British Se School of Aeronautics. . » 9 rnp ayy , 2gin. oplnsie ft am, nit ang £105 J 299 @ 
me n, Single-gearec ian 
Draught Airships. Construction, Design, WAKEFIELD, MACHINE, by Lud. Loewe and Co , self-acting £35 — 
tsmanship. ——— i a & AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. Two HORIZONTAL BEAM BEN ane an IL Y 
- abo Also preparation for_ 4.3 Ng ged Tel: 4 Waketeld 86? Newcastle. ne STRAIGHTENING MACHINES, by De Berge yn aae OS R A S. 
2018 1 1. A Engineer, — + One Sin nl Cut STEAM HAMMER, by B. and 8. 250 TONS OF GOOD RELAYABLE 
One Heavy Type SHAPING MACHINE, by Buck STEEL FLANGE, 
i C. E., Inst. Mech. E., B. Se., or Sale :— . and Hic nah box bed 9ft. long, fitted with two pe state Sil tear 
GINEERING EXAM pau es, rLMbAD from ards, 
OWLES, a BS Se aT 1 ING, EXAMINATIONS. Mr 6.8 40 Tons of TEE RAILS, 34in. x 2fin. lengths up to 3oft., | One“ Dethlenens” Universal BENDER, for bending Quantity ot at Be iRAD & Pre Ph annene for Biding, 
CANDIDATES. Siig the mg aed a ntl stem = suitable for reinforcing werk. BY re or Tio volte, dd rovorsibie witch £120 i M. porcees ian AND CO. 
of successes weive years. A 
EIGHT HEAVY FLY-WHEELS, 8ft. dia. solid rim, os Gas fired RIVET HEATE £10 +9 
commenced at any ti Victoria-street, Westminster 8.0 1Oin, fee x 1B4in. 1éjin., 6 arms, bore &4in., approximate One, ia AYDRA n UL LIC Mea iNG Rm Market-place-buildings, High-street, Sheffield. Sp! 300 
weilg! as each. STRAIG NING H y Fielding 
ROPE FLY-WHEEL, l0ft. dia, x 27in. face, 11 grooves SOR lone Secktenmemacciieie bosideeabed = 
. ¥ 2 ~ r . ” ong ; working pressure . . 
An Old-established English 2k: 19S. Papas, “ee. Dore, wenght * Sone. Three C1 LEVELLING SLABS, 6ft. x 3tt. £2) each teel Rails.— Immediate Deliv- 
‘ HIGH-PRESSURE WELDED PIPING WITH SCREWED 
- Company, with a first-class selling organisation in FLANGES— Apply, CRITTALL, Manor Works, Braintree. P97] ¢ Fine. ak a ieoend POINTS a ont FS. STEEL RAI 
Straits Settlements, RS, om ROSSINGS.—Sen 
SEEKS AGENCIES 1sort, of iain: i Rea we. 705, Engineer Office, 33, Norfolk-street, 
» eNCIES pe D. , 705 @ 
FOR ARTICLES OR MATERIALS Also Bends for same, and smaller quantities of . iin 
aed in connection with Sins fn, fins Shinn aod ie dameer | ALOT, Sale, 15. Second: renee ha POR SALE 
. " vol NT- ) , y = pnd 
WRITE FOR COPY OF SECOND-HAND MACHINERY wo 115 K.W. Three-e Sindee 


MECHANICAL, MARINE, OR MINING ENGINEERING 
AND STORES. 
Write, BELLS, &, Fenchurch-street, London. 


A2.,. Old-established Firm of 


eers in Westminster, with excellent offices and con- 
ED to REP 


303 p 





aE are © PREPAR 'T Midland and 
Northern Firms in London. addres, . Engineer Office, 
8, Norfolk-street, Strand, W.C. 327 > 





(4. -established Firm, with Im-|s 
RTANT Agency in Canada, Open - receive SOLE 
SELLING RIGHTS for Canada for British Iron, steel and 
Metal Products, Tools, Machinery. &c.—Fullest particulars to 
— care of Wm. Porteous and Co., Glasgow. P984 p 


bie = with Our Colonies After | 


THE WA®.—A London Firm, well established i 

ralia, is DESIROUS of REPRESENTING first-c 
ENGINEERING FIRMS interested in Government, Railway, 
and Mining Work. Ample accommodation for any firm 





CATALOGUE. 
GEO. COHEN, SONS and COMPANY, 
600, Commercial-road East, London. 


Telegrams : “Coborn, Step, London.” 20126 





Fer Sale, Bargain, Owing 

a 3 CHANGE OVER TO ELECTRICAL POWER. 

One gee STEAM ENGINE, — motion, 

pang te stroke, 3ft. grooved fiy-wheel to take eight 
ak. og diameter, indicated to drive 130 i P. Splendid 

om 


3 DRIVING PULLEY, with — 14 new ropes. 
8ft. diameter STEEL bOIL« R, compplahe with all 


botler fittin 
WOOD TANK, about 20ft. long. 
300-Light DYNAMO, 110 volts. Perfect condition. 
One SAND BLAST APPARATUS, suitable for cleaning 


x SPIE, oe MACHINE for bending ljin. and liin. 
rass t 
All the ab above plant can be seen working. 


EDW. TER and SON, Ltd., Brass Founders and 
Finishers, Central Brass Works, Halifax. 188 « 








desirous of having a ———- office for interviews, fc. First- 
class references to dd 143, En 
Office, 33, Norfolk-street, Strard 143 p 


anted, etting off Machine 

for 34in. Bars ; 12in. eg or a Set of 12in. 
LATHE HE. DS; ELECTR MOTOR, Li 20 B.H.P, 440 
an DC.; 18in. ‘FOUR Jaw oo ‘pot. “ain, or 3in. 


Ni SHAFT brackets; 50 
HYDRAULIC BUMPS, aia CRPSTAN CHASING | ATHE 
-Address, 274, Engineer Othe, 33, N is ok 


orfoik-street, Strand, 
27 


for ins for 120 tb. wor! pressure. Size n ot parti 
but about 16ft. to 20ft. lovg preferred —Address, 263, Engineer 
Office, 33, Norfolk-street, Strand, W.C. 


Were for War Work at Once, 


ROTARY -KILN, about 100ft. long, for calcining 
irposes. Offerers please give full description and 
of mill, where it can be seen and price ; any size a at ‘Toott. 
considered. —Address, 267, Engineer Office, 33, Norfolk- ee 


Wanted to Purchase, Good 
SECOND-HAND ‘an Ton STEAM LOCO. CRANES, 


by good makers; standard ga Send full particulars and 
strand re dress, 765, } a Office, 33, } a 








anted, for Air Receiver, a 
SECON D-HAND BOILER SHELL; —_ be suitable 








For Sale, Hydraulic Horizontal 


PUMPING ENGINES, steam cylinders 26ia. age 
~~ Pamneers, -~ stroke, meta: pumps, +) resem , aud 
&c.—For full ——So apply O8. w aD. 
Ltd. ‘ ie Works, Sheffi 


’ . 
Fer Sale, Leeward’s Vertical 
ngle-acting CONDENSING PUMP, about lin. steam 
qyiinder 2 Xx 20in. apg Thon ae 
Frey ards of mged STEAM PIPES. 
of 3in. SHAPTING, an BEARINGS.“ 
RHYS HARRY, Lianel 200 « 


For Sale, One Belliss Engine, |, 
Bn x Te. cylinders, with 70 K.W. single phase, 50 

cycles, 200 tn volts, alternator—_THOMAS JOHNSON, Prescott- 

street, Wigan. 746 


re Sale, One Radial Drilling 


Eee ges 3 ‘ake of arm 5ft. geared, bed 3ft. 6in. x 
Fn Fy for bolts to fix work eer = 
riedetae & our-s; cones, traverse gear for feed. 
HAND Fmd, sind in diemaeter. thread, drill iin, 
—acggpenen FAST and 
APU PLE. with 


a inet complete. FeApply. 
03, OX Ltd. shiloh Works. ot dheffield. Tel ms, 
2 pn hg Shnasia “Telephone 4630 (three lines). eo 











ere 


Apply, full particulars and price, CRITT. 


LL, Manor Works, 
Eraintree P970 « 





For Sale, 30 Miller Falls Power 
HACKSAW MACHINES, equal to new; absolute 
bargain.—Apply, CRITTALL, Braintree. 285 w 


For Sale, 40 HI Pp. Compound 


self-contained STEAM ENGINE, cyls. 12in and 2lin. 
excellent cundition, with 





24in. stroke, by Davey Paxman; 
BOILER 2 ~ x Tt 100 Ibs. steam, together or separate, seen 
working.—A. UNDE RWOOD, 3, Queen-street, E.C. 4G 


(Yenerating Sete, en C. 


One 275 K.W. BELLISS-KERR, 480/550 volts. 
Two 120 K.W. BELLISS-KERR, 220230 volts. 
Two 8 K.W. BELLISS MAVUUR, 220 volts 
One 75 K.W. BELLISS WESTMINSTER, 0 volts. 
One 68 K.W. BELLISS, G.E.C., new, olts. 

MOTORS, ALTERNATING CURRENT. 

Two 3X and one 10 H.?. Protected Type Squirrel Cage, 
three-phase, 25 period, 400,440 volt, 720 r.p.m., back~ 
with > a rails, starting switches, &e., by British Westing- 


house C 
500 volt, 480 r.p.im., 


toh. 
am. 


50 H.P., esce-ghane, 25 period, 


Scott Mountain's mal 
All the above are ready for immediate dis 
. GILMAN, 62, Lightwoods-hill, Birming 


LOCOMOTIVES & TRACTORS. 


copper box, 140 Ib. w.p. 


237 « 





l4in. Six-coupled Peckett LOCO., 
2900. 


l2ia. Six-coupled Manning-Wardle LOCO, 140 Ib. w.p., 
“Bin box, brass tubes. 
in. Four-coupled Manning-Wardle LOCO., steel box and 
bes, 120 Ib. w.p. 
copper box, 


— Four-coupled Manning-Ws “Wardle LOCO., 


brass ue. 120 Ib. w w price 
3tt. Ga age Hudswe Clarke LUCO., ~— 9in. oylin- 


ders, ew to copper box and tubes, 160 Ib. 
Ga all LOOCO., four-conpted, 6in. cylinders, 
150 Ib. w.p., new tubes. 


Two 6in. — Kerr-Stuart LOCOS., copper boxes, 
160 lb. w.p. £400 eac! 
ander 140 Ib. w. 


2ft. G: ange Bagnall ‘Loco., 

§-Ton Wallis and Steevens sTes TRACTOR, gs W.p. 

&-Ton YORKSHIRE STEAM WAGON, 200 Ib. wp. = 
6 


JOHN F. WAKE, DARLINGTON. 


r VERTICAL GAS SESiEns, by ——" house, 
coupled to D.C, Generator, 

Two 564 K.W. Three-cylinder v ERTICAL, “GAS ENGINES, 

by hee direct coupled to Generator, 460 volts, 113 

iW. Iwo-crank VERTICAL COMPOUND ENGINES, 

Fh nach Sad ee Ld Threo-phase Alternator, 650 volts, 174 aiups,, 


40 ane 
Hig igh-speed VERTICAL ENGInE, direct ex 
to Pega $00 volts, 100 am 
CROSS-CO MP. HORL. ENGIN 
and 33in. cyls. by 42in. stroke. 
CR038 COM. HoRI. DROP- VALVE ENGINE, by Robey 
and Co., 16in. and 264in. cyls. by 36in. stroke. 
CROSS-COMP. HOR. CORLISS ENGINE, by Marshalls 
fin and 25in. cyls. by 32in. stroke. 
RUSS-COMP. ae HORI. COND. ENGINE, by 
Rus aston, Proctor, 10in. ane 17m. cyls. by 24in. stroke. 
8N.H.P. TRACTION ENGINE, on springs, by Wallis 
Steevens, insure 140 Ib. working pressure. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, 
on application. Inspection invited 
HOS, W. WARD, LTD, ALBION WORKS 
Tel. : “ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


WAGONS FOR SALE. 


SPRING BUFFER WAGONS, LAMINATED 
SPRIN pose . 
200 ‘Ten-tonners, side doors, £40 e: 
= Ten-tonners, new side doce, 4 fail length, £50 each 
80 Eight-tonners, side doors, £38 each. 
4 Eleven-tonners, hoppers, bottom doors, £50 each 
DEAD BUFFER WAGONS. 
50 Ten-tonners, side and end doors, £25 each. 
% tonners, sive and bottom doors, £22 each 
2 Eight-tonners, ballast wagons, drop sides, £22 each 
Ali the above wagons in first-class condition, and can be 
recominended. ey are for use on private sidings. Inquiries 
solietted for all types of wagons, for any service, new or pe 
an 


JOHN F. WAKE, DARLINGTON. 
100 £ 1.H.P. Tangyes Gas Engine, 


with Newton's Patent suction Gas Plant. we fs 
invited.—_SMART and ELSOM, Stafford-street, Derby. P96 « 


K.W. Willans- Saveons 


TURBO ALTERNATOR SET, 440 volts. 250 4.P. 

— Bn weryny by Crossley Brothers, Limited. Every descrip- 
tp stock at our works, and for im: — hes 37 
tera Y H. GARDAM and CO., Limited, Stain Hse 


lirect 


ipled 


fee 


EK, oa ‘Robey and Co, 19% 


and 


free 














Stran 
W anted, Wall-typ Planer, 
abort att. stroke od a stroke vertical ; 
must be in condition. nF rice, where to be seen, and 
earliest delivery —SCO'T an HUDGSON, Ltd., Guide Bridge 
Ironworks, near iguclaes 


cr esneere: —Wanted, Small 


PLAST: cood condition; second- Sand: cash. Fuel, 
slack,. about one ton per ~~ —TALK OTH’ 
HLL SOLLI«. RY, Ltd., Talke, near 5 m-Trent. 2845 


Shaping Machine.—Wanted, a 
assive Double-headed SHAPING MACHINE, in 
good condition. From 20in. to Win. stroke. State maker's 
name, price, and where can be seen. CHUCKING LATHE 
WANTED from Qin. to 15in. centres.—Address, 119, Engineer 
Office, 33, Norfolk-street, Strand, W.C. 119 F 


Compressors.—For Sale, 
superior Straight-line Steam-driven AIR CoM. 
PRESSOR ; rare 15in. by 15in. by 24in. stroke ; capacity 
480 cubic feet free air per minute. 

One Ingersoll Imperial “X” Belt-driven AIR COM- 
PRESSOR ; double Benes 2zin. diameter by 20in. stroke ; 
capacity 2637 cubic fee 

RiDDEL and CO, 40, St. Enoch-square, Glasgow. 181 ¢ 


Fer Hire, Pumps and Well- 


BORING TOOLS for Contractor’s Deep Wells, &., 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground- 
ae London, 8.E. "eiephoue No. 978 Hop. $22 ¢ 


Fer Sale :— ; 


One fom Base Plug RIVETING HAMMER, 
nearly new. se £65. 

One Pollock at aad Macnab 8in. Centre HEXAGON TURRET 
CHUCKING LATHE, with hollow spiadle, ijin. hole, all 
geared head fitted with 8in. gs es | Taylor chuck, pump, 
and ng? ~~ condition. Price £ 
Address, 15, ngineer Office, 33, Norfolk-street, seize Oe Cc. 
Fer Sale, Air Compressor, 

belt-driven, by Broom Wade, 9in. stroke. Air 


receiver 6ft. by 2ft. 6in. Also INGERSOLL, Sy YX cyl. by 12in. 
stroke.—A. UNDERWOOD, 3, Queen-street, E.C. 6 











ir 














s ° 
Fer Sale, roximately 3000 
MILD STEEL = each 12in. and in. diame 
8g. thick, alternativel similar quantit; -AARDK NING 
, 9in. diameter. —. dares, 8 4 om ffice, 33, Norfolk- 
street, ’ Strand, W.C. 86 





Fer: Sale, isaac 5in., and 


All with i pans 


ror Sale or Hire :— 


couse TACO. TYPE sou Portable and Semi- oe 
Tbs. poy eon 


dina and’? 7in. ons 
ATER isp a E 

ECEIVE THREE- THROW U 
SINGLE-THROW NKSH and GEARING 

WROT I PULLEY: eVanTica STEAM PUMP- 
ING ENGINES with DEEP (OLE PUMPS, 
WELL BORIN @TOOLB and PIP NG TACKLE, and 
GENERAL CONTRA C. POTTER and 
CO., Lant-street, Borouchs ada 148 « 





or Sale, Several 36 H.P. 


GARDNER EXGI ES, on closed-in chassis, in first-class 


working order.—A x A.M., co Advertisement Depart. | Or 
ment. Central woe td., 5, New ‘“Bridge-street, E. 


Fors Sale, Stone Crushers, “ Em- |” 


E,” by Festa l6in. by 10in. jaw, on wheels, almost 





new, Bdge 2 12in. by 7in, on wheels, by oping Barsby and 
E.C. 





Co.—A. UNDERWOOD, 3, Queen-street, 7 a 
For Sale, Superior 100 K.W. 
Belliss-Silvertown Balancer” ELECTRIC GENE- 


RATING SET, 250-300 volts, in splendid condition. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


Fer Sale, Theodolites, 
paar g INSTRUMEN SECOND-HAND. 
S 338, High > .C. 
gt Gray's Inn-road). 
For Sale, Levels, 


DRAWING IxgTRUMENTS, SECOND-HAND. 
CLARKSON'’S, 338, High Holborn, 


183 6 








(opposite Of ay Inn- aa" 2003 @ 
For Sale, Trip| nsion 
ee via, rox. iy bad n. i by 24in. 
stroke.—Full partic eulars, pp ob AnD,” tad, 
Aibion Works, Bhefeld 195 6 





Lhe: Sale, Two 8 H.P. Portable | 


ENGINES, by Davey Papuan; iron wheels and fore- 
artes pine! 5-H conden, 80 Ibs. pressu re.—A. UNDER. 
Wood. s, Queen-street, E. 





For Sale, Two 50 H.P. aceon 


GAS ENGINES and PLANTS by National Gas 


o. , amen eetiny. —F.. WHEELER, Midsomer No 


I": Sale, 10-Ton Steam Derrick 





MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVERY. 
Orders subject to the apereeal of the 
Ministry of Munitions, ——- Tool , 
syin. contre x aft. straight bed HAND LATHES. Two 
wi 
“ayia. x OR x Bft. straight bed $.8.8.Scr. LATHES. Two weeks ; 


oe x Jeet a een ent LATHES. One 
one Ilin. centre SLIDING and SUn#ACiNG 

9ft. and 11ft. straight beds. Stock 
One shin. > x 16ft. tS ep bed BES. Ber caTag, chuck. Stock ; 


fe Hy par 3 SLIDING and SURFACING 
TOOL GRINDERS, with wheel. Ten days ; 


‘One SAW SHARPENER, for saws up to 20in. diam. 


; new. 
One American FILE SHARPENER. Stock ; 
Two Jones Shipman lsin. Three-spindle DRILLS, with 
chucks. Stock ; 
4ft. “ British ‘Bulldog * RADIAL DRILLS, gear-box drive. 


Three weeks 
160 Ib. “ Hercules " POWER Wehr Four weeks ; new. 


60 Ib. ** Goliath” POWER HA ERS. Two weeks ; ; Rew 


i 124in. 
LATHE ceuck. 
22in. WET 


One Yin. stroke KEYSRATER by Baker Bros. Stock ; 
s2cond hard. 

Eighteen UOKE CRUSHERS. Stock; new 

Sin. centre « &ft. S.S Ser. mall WN p bed LATHEs ; also 
with 6ft. Three weeks 

6in. x 6in. HACKSAW MacHl INES. Stock ; 

in. an n. — * British Bulldog * *SLOTTING 
MACHINES. Four weeks ; new. 

* British Bulldog”  OUPLEX HORIZONTAL BORERS, 


VERTICAL BORING MILLS, and DUPLEX DRILLS. 


THE JUDSON-JACKSON COMPANY, LTD., 
50, Marsham-street, Westminster, London, 8.W. 


Tel ms: O20! ignte. 
siovhe 729 Go 
Mortar. 
near! 
y ‘iLbernic HOtOR Fon A with 
all accessories, and 





Telephone: Victoria, 
Pan, 7ft., on Wheels, For 
serie, "be mit ‘18 oe es 
eae PT (Se SkCHINE” by Winsbury and Son’, also 
SCAFFOLDING and SLEEP PERS.— Apply 5 a LEAD- 
ETTER, 7, Windsor-road, Wanstead, 136 @ 


ew » Kemeneel: Slee rs.—For 
oft. x Sin. x 44in. 
quantities te number fo ves place f | de! chivary~Addremy 
toa, Engineer Office, 33, N: orfolk-stree! 7044 





Steam Boilers, All 


Books; Rare and Out of Print. 








* Proc. Inst. Civil Eng.,” = cloth, rare set, £17 17s; 
Grant- Francis *( “ Smeltin ; “Proc. Inst. Meck. 
Eng.,” 1874 “ey y $e y _ Commercial 

ole "bok kon'’s “ History of the 
Great Wi se ie inn rie Bell’s “ Manufacture Iron 
ind Steel,” un Petts “Chemical Phenomena Iron 
§ Vosmaer “Mechanical and Other 
Pro} a at tron and Steel,” 1891, 21s. ; Brassey's ‘* History 
Bri Navy;” 5 vols., “ Railroadia: jana,” a Catalogue of 
Books, Pamphlets, Maps Guides, cg! Tables, ‘ke, yy 
with Origi Rise b free 
Flower’ of the Trade in Tin,” 1800, rare, 28: 
Lewes’ “ Acetylene.” rare, £2 2s. ; “Caledonian xo R.4 

in and Completion,” 10s. 6d. 


100,000 books 
state wants. wg bln Sa BAKER’ S i Booksber 
ite, Jobn Bright-street, Birmin; Spl 


Wanted, Tool and Jig Designing 


WORK, by Expert, with 20 years’ Tool-making aud 
Designing experience. ge Esti: 
mates given.—Address, Norfolk 
street, Strand, W.C. P988 1 


.) chnson and Phillip: Bimited, 


mae AND ary SENGINEERS, 
i > py wd ng 


Makers of Machine ; ke., ae com men A ent of Cable 
Factories and Vesse! ef 3 ba coef al all kinds, 
Are Lamps. F166 





test machine shop 
P9886, Engineer O » oo, 





Electric Light Appara' 
S eranmniaton of Power Piant. 








TILTING FURNACES 


Brass, Copper, Nickel, Alloy, Gunmetal, Admiralty 
Metal, Brass Swarf, Aluminium Swarf, Dros 
a tong ond General Casting. 


MONOMETER MANUFACTURING CO., LTD... 
ASTON, BIRMINGHAM. 














Contractors to H.M. Government. 


MAKERS. 








=| womuay Som enorRie VERPSOL. 
THE ENGINEER DIRECTORY. 


A copy sent free on 








— 
omg beg <4 oon 5 corniah, pe es 








bearings. d loose 
Heys ; for immediate D’ POSAL,-H, 71 ING 2 and CO., 
Tia. » Engineers, Nalloworth, Glos. Ht. ith 103 ¢ 


CRANE, M thi , 4ft. Shi 
ee. Gane at ~ coun under pasting UND: DeRMOoS, 
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The Channel Tunnel. 


THE Channel Tunnel scheme enjoys a comet- 
like existence. It suddenly appears and attracts 
everybody’s attention, then fades away, and is 
forgotten, only to return again a few years later. It 
has come back within the last month, accompanied by 
the usual concomitants of praise and abuse, of fear 
and confidence. On the 26th a deputation from the 
Channel Tunnel Committee of the House of Commons, 
which now consists of one hundred and sixty members, 
drawn from all parts of the House, waited on the 
Prime Minister and urged the Government “ to take 
a broad view of the question, and to weigh the 
advantages which will accrue to this country from 
direct communication with the Continent against 
any possible risk of danger in the event of a future war 
with France.”’ The committee pointed out that in 
the event of a hundred-year, or even only a fifty-year 
Peace following the war, progress of science is such 
that it is impossible to tell what kind or order of 
protection against the attack of an enemy might be 
necessary, but in any case it would, said the com- 
mittee, be an insult, alike to our engineers and soldiers, 
to suggest that the latter could not hold the tunnel 
long enough to allow the former to blow it up. To 
this deputation Mr. Asquith made the reply that 
about a fortnight before the outbreak of war the 
Committee of Imperial Defence had reported, ‘‘ that 
the strategic conditions have not so altered as to 
justify a reversal of the conclusion reached by his 
Majesty’s Government in 1907." That conclusion, 
we need hardly remind our readers, was adverse. 
Mr. Asquith admitted, however, that the war had 
changed all the conditions, and he promised to instruct 
either the War Committee or the Committee of 
Imperial Defence that without ‘““prepossession or 
prejudice,” it should express a judgment upon the 
scheme. 


The American Railway Year. 


THE fiscal year of the railways of the United 
States ends on June 30th. That for 1915-16 has been 
one of remarkable and unexpected prosperity, coming 
after a period of no little depression. The reports of 
the principal railway companies commenced to appear 
during October, and in some of these it was frankly 
acknowledged that the changed conditions were due 
to the war in Europe. The Southern Pacific report, 
for instance, said that mineral products had greatly 
increased because of the demand for copper created 
by the war, and hadin turn led to a large movement 
of fuel consumed in the copper mines and smelters. 
The Atchison, Topeka and Santa Fé report was more 
candid. It remarked that close analysis of the 
operations of the year clearly indicated the enhanced 
earnings of the company to be almost wholly due to 
the war. Even things apparently remote could be 
traced to this source. On the Pacific coast there was 
no shipping for Atlantic ports, resulting, of course, in 
greatly increased tonnage by rail; in Arizona and 
New Mexico the copper and zinc industries enjoyed 
abnormal activity ; the demand for foodstuffs pro- 
duced large prices for a heavy grain crop, thus 
creating large purchasing power ; the oil industry—of 
great and increasing importance—has benefited by 
interruptions of supplies from the Old World sources, 
and the enormous increase in the use of petrol. 
According to the bulletin of the Bureau of Railway 
Economics the operating revenue of all the companies 
amounted to 3,396,804,234 dols., an average of 14,818 
dols. per mile ; the operating expenses to 2,220,004,233 
dols., or 9684 dols. per mile, and the net operating 
evenue to 1,176,804,001 dols., or 5134 dols. per mile. 
Compared with the year ended June 30th, 1915, there 
was an increase of 16.9 per cent. per mile in revenue, 
8.6 per cent. per mile in expenses, and of 36.4 per 
cent. per mile in net receipts. Taxes increased 8.4 
per cent. per mile, and the balance available was 41.7 
per cent, per mile higher. 


The Irish Railways. 


WHEN, on August 5th, 1914, the Government 
put into effect Section 16 of the Regulation of the 
Forces Act, 1871, and took.over the control of most 
of the railways, all the Irish railways were excluded, 
although the Government has since been glad to 
avail itself of the facilities afforded by the companies’ 
workshops to manufacture military stores. One 
consequence of the exclusion of the Irish railways is 
that the net receipts on the 1913 basis are not guar- 
anteed, as are those of the railways of England, 
Wales and Scotland. Apparently, up to the end of 
last year they were not seriously handicapped by this, 





as, according to the returns of the Irish Board of 
Agriculture, quoted on page 259 of our issue of 
September 22nd last, the gross receipts were higher 
in 1915 than in 1914, 1913, 1912, and 1911. On 
referring to the annual reports of the companies we 
find that their expenditure was, however, higher. 
The eleven principal Irish companies had, for the 
year 1915, net receipts amounting in the aggregate to 
£1,723,543, but had they been under the control of 
the Government, and the net receipts been made up 
to the 1913 basis, the above total would have been 
2.6 per cent. higher, viz., £1,768,607. Where the 
shoe pinchesis, that whilst the railwaymen on this side 
the Irish Sea are receiving a war bonus of 10s. a week, 
the men in Ireland are only being paid 3s. or there- 
abouts, and some no war bonus at all. Mr. J. H. 
Thomas, speaking in the debate in the House on Mr. 
John Redmond’s motion on October 18th, said that 
on his recent visit to Ireland he had found that there 
were hundreds of men with families working on the 
railways for 14s., 15s., and 16s. a week. The increased 
cost of living rendered the position of these men 
absolutely unbearable. He had met some of the 
companies’ representatives, and they did not dispute 
the justice of the men’s case. Directors and general 
managers admitted to him that it was an intolerable 
position, and that it was something they deplored, 
but they could not get blood out of a stone. In other 
words, the financial position of many of the railways 
companies in Ireland was such that they could not 
improve the men’s position. 


Naval Incidents. 


THE past month witnessed a recrudescence 
of naval activity which resulted in several minor 
losses all round. On the 4th the well-known Cunard 
liner Franconia, while employed on transport duty 
in the Mediterranean, was torpedoed and sunk by an 
enemy submarine. No troops were on board of her 
at the time, and of her crew of 314 all but twelve 
were saved. The Franconia was a vessel of 18,150 
gross tons, and was built by Swan, Hunter and 
Wigham Richardson in 1911. On the 19th a British 
submarine on duty in the North Sea attacked and hit 
with a torpedo a German light cruiser ‘‘ of the Kolberg 
class.” The vessel was left steaming slowly home 
in evident difficulties. The Germans have admitted 
that she was the Mimnchen, a vessel, that is to say, of the 
‘ Leipzig’ class, but claim that the damage was 
slight, and that the ship succeeded in reaching port. 
On the 23rd his Majesty's mine-sweeper Genista was 
torpedoed and sunk by an enemy submarine. Six 
officers and 73 men were lost in her, 12 men only being 
saved. When she was last seen she was sinking, but 
was still engaging the enemy. The Genista belonged 
to a class which, according to the enemy, has been 
specially designed since the outbreak of war for the 
‘** mining and air defence services.’ The ships, so the 
enemy says, have a displacement of 3800 tons, and 
a speed of 16 knots. The Genista appears to be the 
fourth of the class we have lost, the Arabis, sunk by a 
German torpedo flotilla on February 10th; the 
Primula, torpedoed in the Eastern Mediterranean on 
March Ist ; and the Nasturtium, mined on or about 
April 30th, being presumably mine-sweeping sloops 
of the same design. During the night of October 
26th-27th ten enemy destroyers attempted a raid 
on our cross-Channel transport service, a service 
which, since the first days of the war, has been 
maintained right under the enemy’s nose. The 
attempt failed, as all such efforts must fail, to stop 
our cross-Channel activities. One empty transport, 
the South-Eastern and Chatham Railway Company’s 
steamer the Queen was sunk, but all her crew were 
saved. The British destroyer Flirt, an old vessel 
built in 1897, was lost, and all but nine of her crew of 
60 are missing. The destroyer Nubian (1908) was 
disabled by a torpedo and grounded, but will pro- 
bably be salved, and six small vessels, known as 
drift-net boats, were destroyed. Two of the German 
destroyers were sunk by mines, and the rest were put 
to flight. 


Aeronautical Events. 


Except during the early days of the month 
the weather conditions have been too boisterous and 
uncertain over North-West Europe to permit of much 
aeronautical activity. On the night of October Ist— 
2nd ten hostile airships crossed the East Coast of 

ingland between 9 o’clock and midnight. Of these 
eight flew aimlessly over the Eastern Counties and 
Lincolnshire, dropping bombs. promiscuously, mostly 
in open country. One airship approached North 
London about ten o’clock, but was driven off by gun- 
fire and aeroplanes. Shortly before midnight she 
attempted to return from the north-west, but as a 
result of gun and aeroplane attack she was brought to 
earth in flames near Potters Bar. She was a vessel 





of the latest type, and in connection with her destruc- 
tion Second-Lieutenant W. J. Tempest, R.F.C., has 
been awarded the D.8.0. A second airship attempted 
to attack London from the north-east at about | a.m., 
but was driven off. The material damage resulting 
from the raid was insignificant. The total casualties 
amounted to one man killed and one woman injured, 
On the 22nd, at about 1.45 in the afternoon, a hostile 
seaplane approached Sheerness, flying at a great 
height. Four bombs were dropped, three in the 
harbour and one near the railway station. Several! 
railway carriages were damaged, but no casualties 
were caused. British aeroplanes chased off the 
raider in a north-easterly direction, and shortly after- 
wards a hostile seaplane was shot down and destroyed 
by one of our navalaircraft. At about ten o'clock in 
the forenoon of the 23rd, a hostile aeroplane dropped 
three bombs in the Cliftonville district of Margate. 
Slight damage was caused to a hotel, and two people 
were slightly injured. The raider was chased off in a 
south-easterly direction. Abroad aeronautics con- 
tinue to increase the importance of the réle which it 
now plays in military operations. This growing 
importance has never been better demonstrated than 
in the past month in the region of the Somme, where, 
it is evident, the question whether or not on any one 
day there shall be fighting on an important scale, is 
very largely settled by whether or not conditions are 
suitable for flying. On the 20th a British single- 
seater seaplane destroyed a hostile kite balloon near 
Ostend. On the same date a similar type of machine 
fought and destroyed two miles off Ostend a large 
hostile double-engined tractor seaplane carrying @ 
pilot and observer. 


National Electric Supply. 


TuHE account published of the steps which 
have been taken, or are projected, for the joint opera- 
tion of existing electric supply stations, indicates 
probably the preliminary movement in the direction 
of organising the business of electric supply on a 
national basis. In Lancashire and Cheshire the Com- 
mittee which has been at work has issued definite 
recommendations as to the particular areas in which 
linking-up schemes should be carried out, and has 
prepared estimates of ¢ost which justify the pro- 
posals made on economic grounds. The capital 
involved in linking-up the stations in certain im- 
portant Lancashire and Cheshire areas, not only in 
the area itself but with stations in contiguous districts, 
is £281,000, and, quite apart from the increase in 
effective capacity which would be realised, the 
estimated economies in fuel consumption would 
repay the capital expenditure within a period of 
three and a-half years. The Joint Committee which 
has been charged with the investigation of the same 
subject on a national basis has issued a circular 
suggesting the lines to be followed in any plan of 
linking-up between municipal authorities and supply 
companies, and has mapped out areas suitable for 
the adoption of this method of working. Estimates 
are also given of the order of the economies to be 
realised, apart from the increased security of supply 
which would result from the adoption of the policy 
recommended. The carrying out of any costly 
scheme at the present time is precluded by the 
necessary Government prohibition of any large 
outlays on public works which can, without prejudice 
to national interests, be postponed until after the 
war. What has been done, however, indicates .a 
general desire on the part of those engaged with the 
business of electric supply to get to close grips with 
this important question. The new attitude of local 
authorities is reflected in the decision of the Bethnal 
Green Electricity Committee to obtain a bulk 
supply from the Stepney generating plant. 


Shipbuilding in the United States. 


THE present position of the American ship- 
building industry is, in view of the rapid depletion 
of the available merchant tonnage, a matter of inter- 
national interest. An account given during the past 
month of the progress made, not merely in the 
number of ships laid down and on order, but in the 
equipment of the yards, suggests that the United 
States is destined to play an important part in the 
immediate future, whatever may happen when a 
period of competitive shipbuilding is again entered 
upon. Available statistics which have been com- 
piled as the result of a visit to practically all the ship- 
building centres in the United States show that there 
are now either under construction or on order 
ships equivalent to no less a total tonnage than 
one million and a-quarter. These figures represent 
an extraordinary development of the American in- 
dustry, and it is not-worthy, as indicating the extent 
of the reliance placed on British methods, that the 
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Isherwood principle has been adopted for an aggre- 
gate tonnage of 700,000. In ‘order to make a serious 
hid for shipbuilding orders many American yards 
have spent large sums on new equipment, and out- 
standing features are the adoption of~ multiple 
punching methods, and the attempt in other ways to 
apply the principles of standardisation to the work 
now in hand. It is significant of the enormous 
demand for shipbuilding material that even the huge 
capacity of American steel works has proved unequal 
to the demands of the shipyards, and as a result of 
the difficulty of obtaining deliveries of plates and 
other materials a large tonnage of wooden hulls is 
under construction. This is the surprising 
outcome of the present situation. 


most 








TWO YEARS OF SUBMARINE WARFARE. 
No. I1.* 


SPEAKING before the Federal Council held in 
Berlin on August 9th, the Imperial German Chancellor 
made one or two striking admissions. In the first 
place, he stated most emphatically that the value 
of the submarine had been exaggerated by the 
advocates of the wholesale torpedoing policy, and that 
as insistence on unrestricted: submarine warfare, 
which everyone understands to be sinking at sight, 
with or without warning, any vessel of any nation 
proceeding to or leaving any port belonging to any 
of the Allies, would result in war between Germany 
and the United States, the results of unlimited tor- 





pedoing were not justified. For this reason, the 
Chancellor said, German submarines could not 
effectively blockade England, or, he might have 


added, the countries of any of the Allies, nor cut off | 


English food supplies. His admission, .however, 
that Germany could not build submarines with 
sufficient rapidity to keep pace with the losses 
sustained is one of far greater importance. He 
made it quite clear that the British anti-submarine 


operations were of such a successful nature that | 
Germany could not hope to bring about the downfall | 


of the British Empire, as Count Reventlow and his 


enthusiastic friends advocated, by means of her | 


submarines. 

That Germany might have made a better use of 
her submarines is now notorious. Even so she has 
contrived to effect a considerable amount of damage, 
and her activities, as we have just seen off the United 
States coasts, and even into their very harbours, 
are by no means at an end. But even so, could Sir 
Percy Scott, to whose letter we referred in the first 
part of this article, published in our issue of 20th 
September, have a more conclusive answer to 
two of his most important definitions of the functions 
of a vessel of war—functions which, he maintained, 
had passed from the surface ship to the submarine 


viz., (II.) to blockade an enemy and (V.) to attack the | 


enemy’s commerce? The Chancellor's speech, it 
must be understood, was in reply to trenchant 
questions put by various members of the Bundesrat, 
asking for definite explanations as to why the Imperial 
Government had yielded to the United States’ 
demand for the cessation of unrestricted torpedoing 
of ships on the high seas. If that be the German 
* No. I. appeared October 20th, 


view—not for a moment does the first reason compare 
in importance with the true one—-how much more 
is the answer to Sir Percy Scott conveyed by our own 
experience of what we have had to do in order to 
blockade Germany effectually ? In his supposition, 
perhaps, he contemplated an inshore patrol, but it 
would obviously, in the light of present knowledge, 
be impossible to keep it effective. Sir Perey Scott 
went on to advocate the closing in wartime of such 
points as the Straits of Dover and Gibraltar by 
submarines, acting in conjunction with aeroplanes, 
either for the purpose of constraining enemy’s com- 
merce or for preventing his surface ships from getting 
at our own. At that period—it was December, 1913, 
when he wrote—inter-communicetion between sea 
and air was an optimistic dream, and it is only very 





that it is conducted even now. Presumably we 
should read the word seaplanes for aeroplanes, but, 
whatever the type, the fact appears to have been 
entirely overlooked that submarines can and do 
operate in weather conditions under which no one 
would dream of unhousing seaplanes, and under 
these conditions their range of vision is limited. In 
December, 1913, moreover, the number of seaplanes 
available was very small, and Sir Percy’s remarks 
must therefore be taken as being rather on the 
prophetic side, but, as on so many previous occasions 
he had shown himself far ahead of his contemporaries 
in the origination of ideas, his views were naturally 
received with much attention. 

| A very interesting paragraph in his letter contains 
|the statement that “submarines are difficult to 
destroy, because it is difficult to attack what you 


recently, and to a comparatively limited extent, , 


gun-fire by submerging again. Several boats have 
been sunk just as they were taking possession 
of, or even after having successfully attacked, various 
vessels. One at least, U 8, ran ashore on the island 
of ‘Terschelling in November last year, and was 
interned by the Dutch. Not the least remarkable case 
of the destruction of a submarine was that reported 
in August, 1915, when Squadron-Commander Bigs- 
worth, R.N., from an aeroplane bombed one returning 
to Ostend. But to revert to Sir Percy Scott's 
argument, it should be noted that ram and gun-fire 
deliberately applied from the largest surface ships 
to the smallest, whether naval or mercantile, which 
““went to look for” submarines when they came 


across. them, have been remarkably _ effective. 
Exactly how many have been accounted for in 
all it is impossible to say. Brassey gives a 


very incomplete list in this year’s ‘ Annual,” in 
which U 8, 12, 14, 15, 18, 26, 27, 29, and 30 are stated 
to be knewn to be destroyed or otherwise dealt with, 
and, less definitely, U 2, 4, 5, 7, 9, 16, 22, 23, 24, 
and 51. Obviously, these are only a fraction 
of the real casualties. Some little difficulty 
exists in accurately checking off the numbers of 
some of the German boats, two of one number U 8, 
for instance, having been definitely accounted for. 
The British Admiralty has pursued the wise policy 
of ceasing to publish statements of losses of sub- 
marines, for, as a rule, the enemy had no other 
sources of information as to the time and place at 
which they occurred. 

What, then, may be said to be the lessons which 
we may deduce from the history of the past two 
years of submarine werfare? It is quite obvious 





GERMAN SUBMARINE, No 8 


cannot see. A Power that sends out ships to look 
for and destroy submarines will be courting disaster. 
The submarine, when in the water, must be kept 
away from and not looked for.” The inaccuracy 
contained in this statement is great, and its author 
has probably revised his views by now—many people 
have since war broke out. Certainly submarines 


are more difficult to see than surface ships, just as- 


a@ porpoise is less visible than a whale, but it has 
been the continual search for, and the effort to come 
to close quarters and attack hostile submarines that 
| has resulted in the failure of the German submarine 
warfare. Submarines are much less invisible than 
they are generally supposed to be, particularly to 
the eye trained to look for the distinguishing signs 
betraying their presence. A submarine, before war 
broke out, usually spent 95 per cent. of her life on 
the water, and not under it. In war time it is hard 
to say what this proportion may be, but it is not 
likely to be much less than 75 per cent.—that is to 
say, she is fairly often visible. There is no need 
| to go into great detail as to the various means actually 
|employed to destroy hostile boats, and until after 
the war we shall not know what method has proved 
to be the most effective. Ramming and gun-fire 
have accounted for a very considerable number. 


| faster speed than submarines are even when on the 
| surface, and in most cases possess smaller turning 
circles, and, consequently, greater manoeuvring 
| ability. Submarines rising to the surface to discover 
| their whereabouts are therefore at a distinct dis- 
| advantage in the presence of fast, armed patrol boats, 
| for, once up, at least a couple of minutes must elapse 
‘before they can be considered safe from ram _ or 


As regards the former, most surface vessels are of | 


| blockade of Germany in that quarter. 





that we have not arrived at finality in the design of 
boats, and had either side possessed more powerful 
flotillas at the beginning of the war the influence of 
the submarine, as put forward so sweepingly by Sir 
Percy Scott, might have been very considerably greater. 
Again, had the Germans used their flotillas differently 

i.e., to press the attack on naval vessels in the 
early stages of the war, instead of on mercantile vessels 
later on—-the influence would again have been 
greater. Of the functions of a vessel of war, it has 
been clearly proved that the submarine could do 
nothing that a surface ship could not perform equelly 
well and better, except those particular duties which 
the submarine was specifically designed to carry 
out. Submarines, to take Sir Percy’s list of fune- 
tions, in the face of surface vessels, 

(1) Cannot bombard ports. Individual 
a submarine firing a few rounds at a beach have 
occurred, it is true, causing damage barely equal 
to the cost of the rounds. The guns they carry are 
not big enough to do serious damage. 

(2) Cannot blockade an enemy. Von Bethmann 
Hollweg pleads his inability to do so; his Govern- 
ment has tried it on an enormous scale, and failed 
miserably. Certainly he had geographical conditions 
to contend against, but never made use of the argu- 
ment, confining himself in his explanation to the 
statement that the exponents of unrestricted torpedo- 
ing had misjudged its value. 

Probably it is only the paucity of our submarine 
force in the Baltic that has prevented a more effective 
As it is, 
sufficient has been accomplished to indicate its 
impossibility on the whole. 

(3) Cannot convoy or prevent the convoy of a 


eases of 
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landing party. The whole history of the war proves 
‘this. On occasions very favourable to their employ- 
ment they have only hampered it, and the biggest 
landing party of the war has hardly been interfered 
with. Their accommodation prevents boats taking 
troops themselves, 

(4) Submarines can attack an enemy’s fleet. The 
German boats have, however, only been able to do 
so under favourable circumstances, and then with 
little or no success, in spite of the many opportunities 
offered. They repeatedly attacked the Fleet 
bombarding the Belgian coast ; they have attacked 
the Grand Fleet ‘up North ’’—in lieu of greater 
licence in geographical detail ; they were present at 
the Dogger Bank and at Jutland, but it was only in 
the latter action where they scored a hit on a capital 
ship—H.M.S. Marlborough. Their failure, in view 
of their opportunities, would really justify the 
statement, *‘ Cannot attack with success ’’—that is, 
in the face of a sereen of fast surface vessels. Sir 
David Beatty, in his report on the Battle of Jutland, 
wrote, “‘ Though causing considerable inconvenience 
from smoke, the presence of the destroyers un- 
doubtedly preserved the battle-cruisers from closer 
submarine attack.”” Again, the ‘ Fearless and the 
First. Flotilla were very usefully employed as a sub- 
marine screen.” It is interesting to note that the 
submarine which damaged the Marlborough was 
herself sunk. The fact that the action was fought 
at a speed greater than that of submarines, and 
under conditions which made it difficult for them 
to manouvre for attack, in no way enhances 
their value in fleet actions, nor does it detract from 
justice of the view, ‘‘ Cannot attack with success.” 
They ‘‘can”’ attack because they have done so ; 
but they have accomplished practically nothing. 
The torpedoing of the Moltke by E 9 off Riga, of the 
Westfalen by another FE boat off Heligoland, were no 
more in fleet actions than were the cases of the 
Triumph and Majestic in the Dardanelles, and hence 
do not affect the argument. 

(5) Submarines can attack commerce. They have 
done so, but they have also practically ‘‘ done for ”’ 
themselves in the process. The absolute damage 
they have caused is enormous ; it is out of all pro- 
portion to the value of the hundred odd boats that 
have perished in the process, but what has it accom- 
plished when viewed in its proper relation to the 
war as a whole? It is, perhaps, too early to assign 
it a proper value. So far it has furnished a dispro- 
portionately small contribution towards challenging 
Kngland’s command of the sea. As*pursued, it 
facilitated the destruction of the boats piecemes|. 
Neither for efficiency nor rapidity of operation could 
this attack on ecommerce compare with that 
made by the Emden. The attack on commerce 
is not yet over. Recently we have seen that 
a large German submarine can cross the Atlantic 
and operate on the United States coast, practically 
without let or hindrance. The result, of course, 
is not serious, however much it may impress those 
who fail to see the matter in its true perspective. 

The lessons of the campaign to date may be said 
to rest on actual performance. Can anyone doubt 
that, had the positions been altered, and British 
officers been responsible for German tactics, - that 
results would have been materially different ? Even 
so, what would the position of the submarine be ? 
It is usual to talk about units in a component scheme 
resembling links of a chain. These are generally 
supposed to be of equal strength as far as it is 
possible to arrange. The simile would generally 
be far more apt, particularly in assessing the values 
of naval units, 1f they were compared to the cards 
in a sequence. A low denomination will frequently 
score a trick, but it cannot score a rubber, though, 
of course, under most exceptional circumstances 
it might turn the scale. A submarine may sink a 
battleship, but it cannot win a battle. It can fulfil, 
perhaps, as experience in this war apparently indi- 
cates, two out of the five postulated réles for vessels 
of war, but, as has been seen, it can only do so with 
such very partial success to a degree that is almost 
tantamount to denying the ability. Jt must not 
be thought that the type is, therefore, by any man- 
ner of means useless. None of the views expressed 
above are intended to convey any such impression. 
But it is undoubtedly most essential that the per- 
formances of submarines in the present war should 
not be awarded an importance far exceeding their 
proper merits. No one will deny the brilliant ability 
of the officers in the submarine service, nor disparage 
the very arduous work which they have carried out 
without cessation, not only since the beginning of 
the war, but from the very beginning, when Captains 
Bacon and Sueter and many others started in to 
form the very germs of what has now become an 
important unit in the scale of relative value of types 
of warship; and, coupled with them, it would be 
ungenerous not to offer an expression of apprecia- 
tion of the work of the men engaged on anti-sub- 
marine operations, to whose labours the Gérman 
Chancellor paid the compliment of laying the lack 
of his success in blockading Great Britain. 

The fact is that submarines have very well-defined 
limitations. Wonderfully good results have been 
obtained from them. Their officers and crews have 
taken them under or through minefields ; they have 
kept watch and watch outside enemy’s ports and 
inside enemy’s estuaries, and have done all and 





more than all that could have been expected of them. 
But the type is not meant to compete with the surface 
ship—it cannot, for well-known reasons relating to 
design. Hence the performance of the Deutschland 
cannot honestly be regarded as a mercantile venture, 
although she was stated to carry a quaniity of dye- 
stuffs, &c. Why this point has not been more 
thoroughly emphasised is hard to say. There is 
nothing, of course, to prevent a fool building any 
kind of great ship; but when this is done in war 
time, under peculiar circumstances, it is obviously 
not a mere peaceful venture. For one thing, a sub- 
marine is a very expensive type of ship to construct ; 
for another, her hull absorbs an unduly great propor- 
tion of the total displacement—so does the machinery 
—and the cargo-carrying capacity, quite apart from 
the question of space available, is also reduced. All 
submarines use their under-water qualities merely 
for the purpose of evasion, not for efficieney of 
propulsion. Pumping apparatus, diving rudders, 
tank-blowing gear, &c., all tend to reduce the per- 
centage of displacement available for cargo or 
armament, or such other use as may be required. 
Hence it is impossible to construct a vessel of this 
type to possess the speed or sea-keeping quality, or 
to carrying the number and weight of guns that a 
surface ship can. She cannot be made as large on 
account of limitations of depth of water preventing 
her submerging except in suitable places. There 
are many other reasons which restrict the submarine 
to certain réles. In other words, the type. is 
per se unable to fulfil a sufficiently large proportion 
of the essential requirements of a fighting ship to 
take the place of the capital ship, as suggested by 
Sir Percy Seott. How small the proportion actually 


filled is has been keenly emphasised by the experi-, 


ences gatbered in the last two years. 








MODERN STEAM LAUNDRY MACHINERY. 
No. IL.* 

Fottowine the customary routine in a steam 
laundry, we come now to the machine dealing with 
the articles after the washing. It is known as the 
hydro extractor, and, as its name implies, it is designed 
to extract the loose water from the load of goods 
coming from the washing machine and render them 
semi-dry and in a fit condition to be hung up in the 
drying chamber, or to be put through the ironing and 
finishing machine, as the case may be. 

The hydro extractor is really the modern evolution 
of the wringing machine, the difference in action being 
that in the former the water is extracted from the 
goods by centrifugal action instead of being squeezed 

















Fig. 6-HYDRO-EXTRACTOR 


out by pressure between rubber rollers. The designs 
of hydro extractors vary ‘considerably, but the 
mechanical principle involved is the same in all cases, 
so that for the purpose of description one of the most 
popular designs will be utilised, 7.e., the self-balancing 
under-driven type. This machine, as illustrated in 
Fig. 6, consists of cylindrical outer fixed casing of 
steel boiler plate with top and bottom stamped out 
of the solid and galvanised, enclosing a revolving inner 
cage of galvanised steel plate perforated with lin. 
diameter holes, and strengthened with a steel band. 
This inner cage or basket, which contains the load, 
revolves at a speed of from 1200 to 1700 revolutions 
per minute—depending on the size of the machine— 
on a ground ‘steel spindle on hardened discs, and 
supported by a brass liner inside a cast iron bearing ; 
the latter being held in position by pneumatic rubber 
rings or buffers. The purpose of the bearing—a line 
drawing of which ‘is shown in Fig. 7—is to allow the 
cage to rotate off its axis within certain limits. In 
construction it is provided with a long bush in which 
the spindle revolves, this bush being supported by 
rubber rings to give elasticity of movement. In this 
way the revolving basket has greater freedom of move- 
ment and less attention is necessary for adjustment. 
The fact of a hydro extractor being packed with goods 
and started up under full load involves a momentary 
absorption of at least 50 per cent. more power than is 
required to drive the machine when full speed has been 





* No. 1. appeared October 20th, 





attained. It is desirable, therefore, to regulate the 
amount of power absorbed, hence the application of 
the friction pulley illustrated in Fig. 8. The con- 
struction and action of this pulley, briefly described, 
are as follows :—On the shatt to which the fast pulley 
is keyed is attached a revolving arm, which 
carries at its extremities two leather faced grips 
which are capable of radial motion, and are placed 
inside the rim of a large friction pulley. When the 
belt is thrown on to the fast pulley, the latter attains 
its speed instantly, whereas the friction pulley remains 
stationary. However, as a result of centrifugal 
action the leather grips are gradually extended until 
they touch the inner face of the friction pulley which 
gradually acquires speed until, when the grips are 
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Fig. 7-ELASTIC BEARING 


sufficiently’ extended to hold firmly, both the fast 
pulley and the friction pulley are running as one. 
The only wear resulting from the “slip” is on the 
leather-faced grips, which are inexpensive and can be 
quickly renewed. 

In designing a hydro extractor the constant aim is 
to build a machine of sufficient strength to withstand 
the demands of both speed and load. The stress on 
the machine during operation is considerable, and 
when it is considered that at any given point on the 
outside of the revolving cage the speed attained is 
over a mile a minute, the necessity for strength and 
careful construction will be readily understood. ‘The 
time occupied to extract the water from a loid of 
linen is from 10 to 15 minutes, and a machine with 
a cage 30in.. diameter will deal with 120 heavy 

















Fig. 8—FRICTION PULLEY 


bed sheets in one hour, or, to take a lighter class of 
article, 750 serviettes in 20 minutes. 

In the ironing and finishing department of a laundry 
the machines are of the heavier class, and include 
many varieties for different classes of work. For the 
finishing of starched goods, such as table linen, the 
machine employed is what is known the 
** Decoudon ”’ or single roller type, and for all other 
classes of unstarched articles, multiple roller machines 
with 2, 4, 6, and even 8 rollers are very popular. 
In laundries where a weekly turnover of £60 or more 
is reached, it will generally be found that both types 
of machines are used. 

The Decoudon machine consists of a cast iron 
concave-shaped bed, milled and polished and steam 
heated, over which revolves a cast iron steam-heated 
padded roller, the linen being ironed and finished in its 
passage between the bed and roller. As will be seen 


as 
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from Fig. 9, the steam-heated bed is supported on | 
stools fixed to the base-plate, quite independent of | 
the cheeks or side frames of the machine, and is thus | 
free to expand or contract as a casting will do when 
subjected to steam pressure for hours at-a time, and 


any additions of this kind are not in demand. 
Multiple roller machines are built with 2, 4, 6 and 
up to 8 rollers, and in the case of the lastest model 
under description weigh as much as 13 tons. The 
rollers are small in diameter—usually 8in. or 12in. 
and consequently the cost 
of maintenance in felting is 








low. They can also be 
raised clear of the steam 
chests when not in use to 
prevent the covering get- 
ting scorched. In an iron- 
ing and finishing machine 
of this type the output is 
determined by the amount 
of heating surface or linen 
contact on the steam-heated 
chests, and the space 
between the rollers during 
which the articles are ex- 
posed to the atmosphere 
in their passage through 
the machine. This latter 
space, if ample, helps to 
air the articles being ironed 
and allows the moist steam 
to escape. The machine 








Fig. S—BED OF DECOUDON IRONING MACHINE 


then allowed to cool down. This support also 
obviates any tendency of the casting to sag in the 
centre. The bed casting is tested to 100 lb. steam 
pressure and works at a pressure up to 45 lb. per 
square inch. The cast iron steam-heated roller 
measures 108in. long by 24in. diameter, and is 
arranged to rise in an angular direction clear of the 
steam-heated bed by power-driven gear which can 
be utilised with safety both for raising and lowering. 
It should be noted that even when the roller is raised 
to its maximum height the driving wheels are always 
in gear, and the roller can, if necessary, revolve in 
that position, which arrangement lessens the risk of 
the teeth of the wheels being smashed when the roller 
is being lowered. In Fig. 10 the wheel guards are 
removed showing the roller raised and the wheels 
stillin mesh. The geariny is of powerful design with 
machine-cut wheels, and is arranged to give two speeds 
to the roller. The two-speed gear box—shown in 
Fig. 10 with the cover removed—is enclosed in an 
oil box, and is placed in a central position, thus 
distributing the power uniformly to each end of the 
roller. A feed-lip and wooden box are mounted on 
one side and an automatic finger guard to prevent the 
operator’s fingers being drawn in is placed between the 
bed and the roller, as shown in Fig. 11. Steam is 
admitted to the roller through a radial tube attach- 
ment, and the condensate is passed to the steam trap 
in the same manner. 

The multiple roller ironing, drying and finishing 
machine is much in favour with public institution 
laundries and the larger commercial laundries where 
a machine with a large output is essential. As in all 
steam ironing machines, the principle involved is the 
passing of the articles over steam-heated beds or 
chests under variable pressure from revolving metal 
rollers. Various attachments are used on multiple 


illustrated in Fig. 12 repre- 
sents the highest develop- 
ment in multiple roller iron- 
ing machine building, and 
is in operation in several of the largest laundries in 
London. It consists of six cast iron rollers covered 
with felt and calico measuring 120in. long by 12in. 


and having separate steam inlets, permit of a steam 
pressure of 65 lb. per square inch being used without 
tear of bursting. The steam chests are rigidly bolted 
to the cast iron side frames or cheeks. The rollers, 
which have steel gudgeons, are driven by cast iron 
gear wheels protected by sheet steel guards at both 
sides of the machine, which ensures a uniform pressure 
throughout the whole length of the rollers. For 
feeding the linen into the rollers, a ribbon feed attach- 
ment is provided, consisting of endless feed bands, 
or ribbons, driven by a roller; the bands being 
passed over a stationary feeding lip of wood provided 
with brass fingers which overlap the edge of the first 
steam chest. The bands act as conveyors to the 
linen and are kept apart from one another by the 
projecting fingers. The driving roller, which is of 
steel tube covered with calico, is driven by a sprocket 
wheel and chain giving a positive drive without gear 
wheels, and is mounted on brackets with adjustable 
bearings to keep the bands tight. This system of 
feeding ensures the articles passing through the 
mechine dead straight and eliminates all danger to 
the operators, whose fingers do not require to come 
near the intake roller. By means of a two-speed 
change gear box the feeding speeds of articles going 
through are 48ft. and 36ft. per minute. The driving 
pulley is 24in. diameter for a 4in. belt and runs at 
170 revolutions per minute. Steam inlets are lin. 
for steam chests and jin. for large airing rollers, and 
the condensate outlets are jin. The system of 
operating the machine is as follows :—The linen 
or articles being ironed are placed on the ribbon feed 
bands by the operators and are carried into the intake 
roller and pass underneath the whole of the six rollers. 














Fig. 11—DECOUDON IRONING 


diameter revolving in six polished concave steam- 
heated chests tested to 100 Ib. steam pressure and 
working at 65 lb. per square inch. There are in 














Fig. 10—-DECOUDON MACHINE WITH COVERS REMOVED 


machines in order to increase the output, in which | 
connection might be mentioned traveiling return 
hands ; but as simplicity and freedom from mechanical 
complication is a desirable and necessary feature in a 
machine often operated by inexperienced persons, 


addition two other cast iron steam-heated rollers 
underneath the machine, the larger measuring | 20in. 
long by 30in. diameter, and the smaller 120in. long 
by 12in. diameter, the purpose of which is subse- 
quently described. The steam chests being narrow, 


AND FINISHING MACHINE 


From this point they are delivered on to the small 
steam-heated airing roller underneath, being kept 
in position by means of ribbon feed bands. After 
passing over the small airing roller, they are delivered 
on_to the large steam-heated airing roller which is 
enclosed by a heavy cotton band, which assumes 
control of the articles after they have passed over the 
larger roller, and allows the operators at the delivery 
end to pick them off as they come through. The 
solid band, having a tendency to run to one side, is 
provided with a hand-lever attachment to keep it 
straight. The machine requires four girls to operate it, 
two at the feed side and two at the delivery end, and 
it will take goods up to the rate of 48ft. per minute, 
which is as fast as any expert girl can feed. The 
output of the machine is enormous, and when reckoned 
in heavy household sheets, will iron, dry, and finish 
300 in one hour. : 

In addition to the single roller Decoudon ironing 
and multiple roller machine to which 
has just been made, there are several 
machines for minor operations such is 
goffering, neckbanding, collar and shirt ironing, which 
need not come within the scope of this article. An 
auxiliary machine, however, which is much used both 
in commercial and institution laundries, is what is 
known as the “Steam Finishing Machine.” The 
purpose of this handy machine is to deal with odd 
garments outside the ordinary scope of calender work, 
including flannels, and woollens, aprons, servants’ 
dresses, pyjamas, handkerchiefs, &c. It embodies 
the same principle as all ironing machines in the 
passing of the garments between a steam-heated bed 
and a revolving roller, but in this case the bed or chest 
is inverted over the roller instead of the roller revolving 
on the top of the bed as in other types. In construc- 
tion the machine consists of a cylindrical hollow roller 
with rotary motion, 36in. long by 12in. diameter, 
clothed with felt and calico, over which is inverted 
a cast iron coneave steam-heated chest, having « 
polished face, and heated by steam at 65 lb. pressure 
per square inch. The steam chest rests on the roller, 
and is fitted with adjustable spiral springs to ensure 
a uniform pressure over the whole length of the 
revolving roller. Pressure between the chest and 


machine 
reference 
auxiliary 
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roller is obtained by means of the foot treadle in front | 
of the machine, and shown in illustration—Fig. 13— | 
this treadle being so balanced that very little pressure 

on the treadle conveys a considerable amount to the | 
roller. A special feature of this machine, from a 

mechanical point of view, is the cantilever or sliding | 
frame for supporting the roller. This cantilever is 
actuated by a toggle lever from the foot.treadle, and 
also floats in spiral springs, which act as a cushion, 


ERECTION OF THE SOUTH CANTILEVER ARM 
OF THE NEW QUEBEC BRIDGE." 
No. IL* 
Eacu main panel top chord in the cantilever and 
anchor arms is composed of two lines of eyebars, 


| spaced 3ft. 6in. centre to centre vertically, the one 
|line above the other. 
panels over 50ft. in length is made up of two lengths 


Each line of eyebars in all 

















Fig. 12—MULTIPLE ROLLER IRONING MACHINE 


providing for the movement of the roller with the 
minimum of friction. The bed, or steam chest, is 
also supported on a universal joint which allows it 
to adjust itself to the roller. From the point of view 
of safety—and this is very important in all laundries 
operating as they do under the Factory Act—this 
steam finishing machine is outstanding. Not only 
is it an open-ended machine with an automatic finger 
guard in front of the roller, but the instantaneous 
dropping of the roller out of contact with the steam 

















Fig. 13—STEAM FINISHING MACHINE 

chest, and the fact that when dropping it also stops 
dead immediately the operator’s foot is taken off the 
treadle, renders it particularly safe to operate. 








_ THE Boston and Maine Railroad has recently passed 
into a receiver’s hands, and the Engineering News suggests 
that, as, sooner or later, the United States will have to 
test the advantages of State ownership of railways, an 
experiment should be made with the Boston and Maine. 
If the experiment demonstrate the weakness of Govern- 
ment ownership it will have more influence with that 
portion of the public which is now advocating it than all 
the other arguments that could be presented. The railways 








comprised in the Boston and Maine are amongst the earliest 
built in the United States, and they traverse an old, settled ' 
part of the country where traffic conditions are stable and 
the scale of public intelligence high. In nosection could 
it be tried under more favourable auspices, or with greater 


of eyebars per panel, pin-connected to each other at 
the middle point of each panel, where the weight of 
the pins and one-half the weight of the eyebars is 
taken by supporting trusses. Each supporting truss 
for one panei of eyebars is made ap of four single 
intersection Warren trusses connected together in 
pairs by cover plates, tie plates, and lattice bars. The 
pairs of trusses are symmetrically spaced about the 
longitudinal centre line of the chord, but are not 
connected together. The eyebars were assembled 
with the supporting trusses in the storage yard and 
the middle pins put in place. They were then taken 
out on the bridge and hoisted into position, one-half 
the bars in each panel being placed at one time. 

As soon as the eyebars and supporting trusses were 
erected, the adjusting erection links for the top chords 
— illustrated in Fig. 5,see Supplement, Oct. 27th—were 
put into position. These links were made up of a 
series of plates pin-connected together at theend. The 
plates were made of such lengths that the same 
links could be used, panel after panel, by removing or 
inserting extra lengths of plate to suit the varying 
lengths of bridge main panels. Small adjustments 
were obtained by means of a 100-ton jack in each 
link reacting against sliding cross girder heads 
connecting to the plates at each end of the jack. 
The links, at the ends, engaged brackets which were 
in turn connected to the main compression vertical 
posts. The top chord eyebars had the pinholes at 
each end slotted }in. on the side remote from the 
bearing surface, and these adjusting links were used 
to draw the top chord main panel points together, 
so that the top chord pins could easily be driven in 
the elongated pinholes of the eyebars. These top 
chord links also took care of any erection stress in the 
top chord panel until the eyebar pins at each end of 
the panel were driven. The links were placed in 
pairs over each chord and were put into position and 
connected up as soon as the panel of eyebars with 
the supporting trusses was placed. They remained 
in this position until the eyebars and supporting 
trusses in the following panel were erected. The 
pins at the shore end of this latter panel were then 
driven and the links moved forward into the next 

el. 

All the material in the panel C16-Cl4 was now 
completely erected, except the sway bracing for the 
vertical post CU14-CM14, and that for the upper 
half of the main compression diagonals, CM14-CL16, 
which could not be placed until the traveller had 
moved forward out of the way. 

The traveller was next advanced until the front 
legs rested at panel point CF14. The erection bridge 
was moved forward into position to take the chord 
members of the following panel, and the erection of 
this next panel and the panels following was proceeded 
with in a manner practically identical with that 
followed for the first main panel as described above. 
When the traveller was moved forward to panel 
point CF13 the sway bracing for the vertical 
compression post, CU14-CMl14, was placed in 
position ; and when the traveller was moved forward 
to panel point CF12 the portal bracing of the main 
compression diagonal, CM14-CM15, was erected by 
the rear boonis of the traveller. 

The placing of this bracing finished the erection 





certainty that the results will be favourably watched, so 
that either failure or success will be widely known, ' 


* No. I. appeared October 27th. 





of the complete system of sway bracing for the 
compression web members in the first main panel. 
This system of sway bracing is a double intersection 
system designed to take both tension and compression 
in each member, and follows the line of members 
from CU14 to CM14 to CL16. It takes the panel 
wind shear from the top chord and web members of 
the trusses, carrying it to the plane of the bottom 
lateral system. Throughout the cantilever and 
anchor arms there is no top chord lateral bracing, but 
in each main panel there is a system of web bracing 
similar to that just described. 

As stated above, the erection of the first main 


‘panel of the south cantilever arm C16-Cl4 was 


started April Ist, 1916. On Friday, April 28th, 1916, 
the traveller was moved forward to panel point CF 14, 
the first main panel being practically completed. 
The number of days, 10 hours to each day, actually 
worked was 224, 24 days only having been lost 
on account of high winds and rainy weather. The 
amount of steel erected during this time was in the 
neighbourhood of 3100 tons, and included the 
placing of the largest, longest, and heaviest members 
of the cantilever arm. An average of 200 men for 
each working day were employed on the work, 
including from six to eight gangs of riveters. 

The material in the second main panel was 
completely erected by May 26th, 1916. The steel 
in this panel weighed approximately 2650 tons, and 
was erected in 18 working days. The 1960 tons 
in the third main panel were placed by June 12th, 
1916, in 13 working days. The methods empioyed 
in the erection of the material in these two panels 
were similar to those described before, with nothing 
especially worthy of note except, perhaps, the 
placing of the traction truss in the third main panel. 

This traction truss is placed in the plane of the 
sway bracing for the main compression diagonals 
below the floor line, and forms part of the sway 
bracing system for this panel. The truss is connected 
up to the track girders at the floor line, and takes 
care of the traction between the expansion joints at 
the main post and at panel point CF7. This truss 
is @ double intersection latticed girder, designed 
throughout to take both tension and compression in 
each member. It is 22ft. deep and 88it. long, and 
weighed in the assembled condition 52,000 lb. It 
was riveted up completely. on the floor of the bridge 
in front of the traveller, and then lifted and placed 
into position in one piece, using the two main hoists 
of the front crane of the traveller and the two forward 
derrick booms. 

As the traveller progressed towards the end of the 
cantilever arm the members handled were lighter 
and the field splices fewer and smaller. The rate of 
progress was, therefore, greatly increased. By 
July 10th, 1916, the traveller had completed the 
erection of six main panels of the bridge and was 
standing at panel point 4. The 4th, 5th, and 6th 
main panels were erected in 22 working days, the 
total weight of steel in these panels amounting to 
approximately. 3600 tons. 

The traveller was moved tc its last position at the 
end of the 7th main panel on July 20th, 1916. The 
weight of the steel in the last two main panels 
amounted to about 1280 tons. This material was 
placed in 18 working days. The south cantilever 
arm was, therefore, completely erected between 
April Ist and July 28th, 1916. The total weight of 
steel placed was about 13,000 tons. This material 
was erected in 92 working days, about 27 days 
being lost from high winds, inclement weather, 
Sundays and legal holidays. The south cantilever 
arm was completed over a month ahead of schedule 
time, and in over 25 per cent. less working time than 
was taken for the north cantilever arm. 

The pinholes in the eyebars of the anchorage chain 
and of the top chord of the anchor arms had been 
slotted each }in., making a total of 2in. adjustment 
for each top chord main panel. . The upper pinholes 
of the main tension diagonals of the anchor arm had 
also been slotted 2in. The anchor arms were 
cambered and the elevations of the tops of the 
falsework columns carrying the anchor arm trusses 
were made of such a height as to allow the top chord 
main panel points to be brought lin. closer. together 
than the manufactured length of the eyebars 
demanded. Slotting the holes enabled this to be 
done without any difficulty. The purpose of this 
camber was to avoid as far as possible any trouble 
that might arise in driving the huge pins connecting 
the main truss:members. 

As the erection of the cantilever arms proceeded, 
the slack in the anchor arm top chords and main 
tension diagonals was taken up gradually and almost 
imperceptibly panel after panel. The first effect of 
cantilevering, in raising the bottom chord panel 
points of the anchor arm, was observed after bottom 
chord CL11-CL10 had been placed. At this time, 
the middle panel points AL6-8 and 10 of the anchor 
arm bottom chord had lifted about x* of aninch. As 
the traveller moved forward panel after panel on the 
cantilever arm, these bottom chord panel points of 
the anchor arm were observed to lift in amounts 
varying from } to ~ of an inch for each additional 
panel of cantilever arm material erected. When the 
traveller was moved out to the end of the sixth main 
panel of the cantilever arm, the slack in the chain of 
anchorage bars at the anchor piers was observed to be 
gradually taken up. This showed that the erection 
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of the cantilever arm had reached a point where the 


traveller slightly overbalanced the weight of the 
anchor arm. Jacks were therefore placed under the 
falsework columns supporting panel point No. 2 of 
the anchor arm. The toggles in the chain of anchor 
bars were eased off ; the jacks were then pumped up 
and the anchor arm was lifted until the chain of 
anchor bars at the anchor pier became taut. Steel 
shims were then driven in under the falsework 
columns at panel point No. 2: and the erection of the 
remaining panels of the cantilever arm proceeded. 
The work of erection of the large compression 
members was greatly facilitated by the great accuracy 
that had been demanded in the shop work. All 


members which were spliced together in the field | 
were temporarily assembled in the shop and their | 


splices reamed and match-marked to ensure a perfect 
fit in the field. All holes for field connections, other 
than field splices in main members, were drilled to a 
steel template ;:in. thick, with case-hardened thimbles 


lysin. deep. Where it was necessary to take the | 


| have been introduced, at more or less irregular | 


pieces apart for shipping and handling, the respective 
pieces reamed together were matchmarked so that 
they could be reassembled in the same relative 
position of parts in the final setting up in the field. 
In the field splicmg of main members, the two 
portions of the members were accurately faced, 
assembled in the shop to exact length, and held 
firmly in position with rods and turnbuckles. The 
splice material was then placed in position and the 
holes finally drilled through the main and splice 
material. 

The workmanship and finish demanded throughout 
in the shop was the best that the most suitable modern 


machinery and skilled labour to be obtained could | 
All finished measurements were made with | 
standardised tapes lying flat and supported at frequent | 
intervals, firmly held at one end, and under a tension | 

reaming, and | 
of all members with field splices has | 


give. 


of 10 Ib. The policy of assembling, 
matchmarking 
been found to give the best of satisfaction, even though 


it involved considerable extra expense in the shop. | 


The connections in the field were made with so little 
trouble and loss of time that it is considered that 
the extra shop cost was fully warranted. 

With the completion of the south cantilever arm 
the bridge is in readiness for the floating in and 
hoisting into place of the suspended span. This span 
is 640ft. long, 88ft. wide, and weighs in the floating- 
in condition approximately 5000 tons. The greater 


part of the floor steel will be left off during the | 


floating-in operation, and will be placed by means of 


derrick cars after the span is coupled up to the ends | 


of the cantilever arms. 


The suspended span has been erected in the shallow | 
waters of Victoria Cove, about three miles below the | 


bridge site. The work of erection proceeded 


simultaneously with that of the south cantilever arm. | 


Foundations for the falsework bents supporting the 
trusses and the approach track were p during 
the season of 1915 at. the periods of low tide. This 
work was rather difficult, and could not be carried 
on with any great speed, as the time available was 
only from two to four hours each day. The suspended 
span was supported during erection on- staging 
placed under each panel point. The traveller which 
erected the north shore cantilever and anchor arms 
was erected on bents immediately adjacent to the 
staging of the span, with the top trusses and travelling 


cranes left off. All the steel was handled by means | 


of four 70ft. 30-ton booms, placed one at each of the 


Green Sand 


_ bridge site, the span will be anchored to the ends of | For more than thirty years after M. Mathieu 


weight of the cantilever arm plus the weight of the hanging trusses coupled up to hanger slabs provided | brought forward his proposal no very serious attempt 
/appears to have been made to solve the problem 


| at each of the four corners of the cantilever arms, and 


| raised into its final position by means of movable | 


| jacking girders and eight 1000-ton hydraulic jacks, | 
| Monsieur Thomé de Gamond, who devoted the best 


| two at each corner. 
The work is being carried out under the supervision 


But in 1833 


either by French or British engineers. 
It was 


another French engineer came on the scene. 


| part of his life to a study of how best to improve the 


| of the Board of Engineers, Quebec Bridge, consisting | 


'of Messrs. C. N. Monsarrat (chairman and chief | 


|} engineer), Ralph Modjeski, and H. P. Borden. | 


The St. Lawrence Bridge Company is the contractor | 


| for the superstructure, Mr. George F. Porter being 
| engineer of construction, Mr. W. B. Fortune, super- 


means of communication between the two sides of the 
Channel. It is said of this indefatigable worker, that 
during the course of his investigations he made no 
fewer than fifteen hundred experimental borings in 
France and in England, and went down three times 


|in a diving bell to the bottom of the sea in order to 


intendent, and Mr. S. P. Mitchell, consulting engineer | 


| of erection. 








THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No. L. 
For very nearly a hundred years now proposals 


bring up specimens of its bed. No less than six 
separate proposals were brought forward by this 
remarkable man between the years 1833.and 1866. 
The first of these was the laying of a tube made of iron 


| plate which was to rest on the bed of the sea. This 


| intervals, to connect. Great: Britain and: France by a| 


;means which would supersede the method of com- 
munication by ships, or, at any rate, render the 





Fig. 1--MONSIEUR GAMOND’S PROPOSALS 


traffic independent of sea-carriage. It is a noteworthy 
| fact that the recrudescences of the idea have nearly 
always taken place at about this time of the year. 
Possibly, this being the season, under normal condi- 
| tions, for the deposition of Bills in Parliament, may 
have had something to do with the regular re- 
| introduction of the problem. Be this as it may, the 
“Channel Tunnel” is again to the fore, and the 
matter has recently taken on additional importance 
by reason of the promise of the Prime Minister to instruct 
either the War Committee or the Committee of Imperial 
Defence to reconsider the scheme. The whole question 
| has been dealt with at some length in our columns 
from time to time, and the elders among our readers 
must be quite familiar with it ; but having regard to 
the prominence which the subject has assumed, and 
for the benefit of our younger readers, we propose in 
this and the following articles to touch briefly upon 
the numerous proposals to link up the two ceuntries, 
by a means other than that hitherto and now used, 
which have been made from time to time, and to 
dwell at greater length on the scheme in its latest 
form. 

To commence with, then, the first definite proposal 


The Varne 


was suggested in 1834, and though the idea could not, 
probably, have been carried out with the engineering 
appliances at that time in vogue, and may appear 
chimerical to modern ideas, modifications of it were, 
as we shall see, advocated still more seriously at a 
later date. The exact points on the French and 
English Coast between which this tube was to stretch 
were Calais and Dover respectively—see Fig. 1—and 
its proposed length was 39.4 kiloms., say, 25} miles. 
Apparently M. Gamond speedily abandoned this 
scheme, for two years later he proposed the construc- 
tion of a bridge—35.875 kiloms., say, 22} miles long 
between Calais and Ness Corner Point, east of Dover. 
The estimated cost of this undertaking was no less 


| than 4 milliards of francs or, say, £160,000,000 sterling. 


This, again, was superseded by a proposal to construct 
two enormous jetties, one starting from Cape Blanc 
Nez and the other from Ness Corner Point east of 
Dover, each being 8 kiloms.—nearly 5 miles—long, 


|and with their outer ends connected by a pontoon 
| bridge. The total length would have been 33.87 
| kiloms., say, 21 miles. Three years later this scheme 





was still further elaborated. The jetty was to stretch 
practically right across the Channel from Cape Gris 
Nez on the one side to Dover on the other, and only 
three navigable channels, which were to be spanned 
by swing bridges, were to be left. 

For the next sixteen years M. Gamond had no 
suggestion to make, but in 1856 he advocated a 
scheme which had a great deal more to recommend 
it—from the point of view of practicability—than any 
of his others had possessed. This time it was a tunnel 
which was to be made, and it was to stretch from Cape 
Gris Nez to a point about midway between Dover and 
Folkestone. These points were chosen because the 
line between them passed just under the east tail of 
the Varne shoal, and it-was proposed that a ventilating 
shaft with its top brought well above high water 
should be sunk through this shoal. The plans of this 
proposal were exhibited in the London Exhibition of 
1862, where they attracted a considerable amount of 
attention, not only by engineers but by the general 
public as well. Indeed, it is at this period that the 
Channel Tunnel idea may be said to have had its 
origin. EPC eee 

During the next ten years M. Gamond was engaged 
in further elaborating this scheme, and in 1866 he 
introduced # modification in the line which the 
proposed tunnel was to take. On the French side 
the starting point was to be practically the same as 
in the tunnel suggested in 1856, but its English 
starting point was to be Folkestone. The reason for 
this change of line was that it brought the tunnel 
immediately beneath the shallowest part of the Varne 
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Fig. 2—DIAGRAMMATIC SECTION OF THE PROPOSED VARNE ISLAND SCHEME 


four corners of the traveller. After the span had been 
completely erected on the staging the intermediate 
staging supports were removed, and the span swung 
on the end supports. In this condition six scows, 
32ft. wide and 160ft. long, with 1lft. 7in. draught, 
will be floated in and placed under panel points at 
each end of the span. The valves in the bottom of 
the scows will be opened and the scows sunk until 
they rest on their foundation supports. The cross 
girders and bracing which transfer the load of the 
span to the scows will then be placed. To raise the 
span from the end supports preparatory to floating 
out, the scows will be drained at low tide and the 
bottom valves closed; then, as the tide rises, the 
span will be lifted gradually and will be in readiness 
to proceed on its journey to the bridge site if the 
weather and tide conditions are considered favourable. 
While the span is bemg moved to the bridge site, it 
will be kept under control by means of tugs of 
sufficient power capacity to overcome all anticipated 
resistances due to wind or current. Arriving at the 


appears to have originated with a French engineer, 
Monsieur Mathieu, who, in 1802, worked out the 
details of a plan and laid them before Napoleon, who 
was then First Consul. The idea of this eminent 
engineer was to drive a tunnel under the Channel so 
that it might form a post route which was to be 
continuously lighted. To judge by the successful 
engineering works of M. Mathieu, it would seem 
hardly likely that he would have lent his name to an 


inquired, and of which he was not sure of the feasibility, 
but the plans which*he had prepared and which were 
exhibited at the Luxembourg and at other public 
galleries in Paris were lost long ago, and we are not 
in possession of the details. Modern opinion inclines 
to the idea that the scheme was visionary, vague, and 
incapable of being carried out, and the same epithets 
are applied to suggestions put forward by Dr. Payerne, 
Messieurs Frauchot, Tessié, Favre, Ernest’ Meyer, and 
8. Dunn, of whom but little is now remembered but 
their names. 





Shoal, and M. Gamond’s idea was to convert the 
shoal into an artificial island, using the spoil excavated 
from the tunnel for the purpose. There was not only 


| to be a ventilation shaft on this island, but a station 


as well! The proposal is illustrated in Figs. 2 and 3, 
which, with Fig. 1, we have reproduced from our 
esteemed contemporary, Le Génie Civil, from which 
source also some of the information contained in this 


_ article has been drawn. The reception accorded to the 


undertaking. into which he had not thoroughly | 


| 





Varne Island scheme was so favourable that, in 1869, 
an Anglo-French Committee was formed to take the 
steps necessary to carry it into execution.* However, 





* This committee was made up as follows :—For France, Monsieur 
Michael Chevalier, president of the French group; Monsieur Ber- 
geron, engineer; Monsieur Edouard Blount, banker; i 

illoux, who was at the time Minister of Public Works; Monsieur 
de Fourton, ex-Minister of Public Works; Monsieur Paris, Deputy, 
representing the Department of Pas de 8; and Monsieur Paulin- 
‘Talabot, director of the Paris, Lyons, and Mediterranean Railway ; 
with Monsieur Thomé Gamond as consulting gagineee. For 

ngland, Lord Richard Grosvenor, ident of the British group ; 
Count Wezele, Admiral Elliott, and Messrs. Hawes, Frederick Beau- 
mont, Thomas Brassey, and Edmund Buckley, with Messrs. wk- 
shaw and Brunlees as engineers. 
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the Franco-Prussian War intervened, and after it was 
over M. Gamond gave up the idea of making an 
island at the Varne and of using it for his tunnel, 
considering that it would afford a point too easily 
vulnerable by an enemy, and he transferred the line 
of the tunnel to between Calais and Dover. 

The estimated cost of the tunnel was 200 million 
francs, say, £8,000,000; and it was calculated that by 
using Brunton boring machines the work could be 
carried out in from four to five years. As a further 
proof of M. Gamond’s ingenuity it may be said that 
he proposed to work the engines hauling trains using 
the tunnel by means of compressed air, and that he 
intended to obtain the power necessary to compress 
the air by taking advantage of the tides, the water at 
high tides being held up in small bays on the 
coast. In discussing the idea, Le Génie Civil 
remarks that as the practical utilisation of the 
tides has even yet to be realised, M. Thomé 
de. Gamond was; in this, as in many other direc- 
tions, ahead of his time. As it was, he died in 
1875, aged sixty-eight years, just when it seemed that 
his project was about to be realised, since syndicates 
had been formed on both sides of the Channel for the 
purpose of constructing the tunnel. The French 
syndicate was, as a fact, constituted on February Ist 
of that year, one day before his death. According to 
our contemporary, above quoted, this syndicate had 
a capital of 2,000,000 francs, half of which was 
subscribed by the Northern Railway Company of 
France, one-quarter by the house of Rothschild, and 
the remainder by various notable persons. Its 
avewed objects were to obtain a concession from the 
French Government, and, if successful in this respect, 
to form @ company to carry out the work. As a fact, 
the consent of the Government was obtained and a 
law passed in August, 1875, which declared the 
scheme of public utility and granted a concession for 
the éonstruction of a “ railway starting from a point 
to be determined upon the line between Boulogne and 
Calais, descending beneath the sea in the direction 
of England with the object of making junction with 
a similar line starting from the English coast in the 
direction of the French littoral.” The concession was 
for a period of ninety-nine years, starting from the 
time when the railway was actually at work, and the 
State undertook not to grant for thirty years, 
counting from the same date, any concession for 
another railway between the two countries. This 
concession is still in force. 

We shall return later to the work carried out by the 
French, but meanwhile something may be said as to 
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what was being done on this side of the Channel. 
It will be impossible in the space at our disposal to 
give a detailed history of all the projects which were 
introduced as being solutions of the problem, nor shall 
we even attempt to give a chronological list of them. 
But reference may well be made of some of the 
outstanding proposals, for many of the ablest men of 
their time devoted a large amount of attention to the 
subject and evinced much ingenuity in the proposals 
which they put forward. We will leave, for the 
moment, the question of tunnels in order to discuss 
other suggestions for improving the means of com- 
munication between this country and France. To 
begin with, then, no less than seven more or less 
reasonable schemes for tubes were advanced, the 
names of their designers being Messrs. Chalmers, 
Marsden, Bateman, Colburn, Page, Barlow, and 
Bishop ; and there were other advocates of the tube 
whose ideas were utterly impracticable, as, for example, 
& gonius who proposed to suspend a tube in the sea 
at a uniform depth by means of ties below and buoys 
above! But of the ‘more or less reasonable ”’ 
schemes there was, first of all, that of Mr. James 
Chalmers, who, in 1866, proposed to lay two cir- 
cular iron tubes on the bed of the Channel so 
as to form a double line of railway. The tubes were 
to be lined with brickwork and cased externally with 
timber. Mr. Chalmers held that, as the tidal currents 
alternated up and down channel, the tubes would 
eventually become silted up and an embankment 
150ft. wide at its base and 40ft. high would be formed 
from shore to shore, the top being from 80ft. to 120ft. 
below the level of low water. There were to be three 
ventilating shafts, one in mid-channel and the others 
each about a mile from either shore. The estimated 
cost of the scheme was £12,000,000. 

In Mr, Charles Marsden’s scheme there was to be 
&@ wrought iron tube with a double skin, the annular 
space between the tubes being filled with concrete. 
There were to be no ventilating shafts, but air was to 





be alternately forced into and abstracted from the 
tube. The estimated cost was £12,260,000. 

Mr. J. F. Bateman, who worked in conjunction} 
with an Austrian engineer named Révy, proposed to 
lay a cast iron tube between Dover and Cape Gris Nez. 
The inside surface of this tube was to be machined so 
that the vehicles might fit accurately into it and be 
propelled by pneumatic pressure. The estimate cost 
of the scheme was £8,000,000. 

Mr. Zerah Colburn, who was at one time the Editor 
of THE ENGINEER, proposed to construct a tube in 
sections in a dry dock on the coast. The tube was to 
be passed through the dock gates, in which there was 
a kind of stuffing-box arrangement. As each length 
of, say, 1000ft. was added to the tube, water was to 
be admitted into the dock and the whole floated out, 
the gates closing on the rear end of the tube, and 
holding it tightly for the next length to be added. 

In 1870, Mr. Thomas Page, the engineer of the 
elegant suspension bridge at Chelsea, advocated a 
tubular railway on the bed of the Channel between 
Dover and Cape Gris Nez. His proposition was to 
divide the route of 18 miles into nine parts by means 
of eight iron shafts, which were to be moored in the 
Channel. The tubes were to be laid between the 
shafts and covered up with concrete. 

Another tubular scheme was that of Mr. Peter W. 
Barlow, who proposed to lay a double railway tube 
across the Channel from Dover to Calais in twelve 
months. His idea was to construct the tubes of iron 
or steel plates riveted together, surrounded and 
protected by 2ft. 3in. of brickwork laid in asphalt, 
outside of which was to be a casing of 6in. timber 
planking. The tubes were to have an internal 
diameter of 13ft. Mr. Barlow stated that an English 
contractor had undertaken to lay a double line of 
tubes across the Channel upon an estimate of 
£5,000,000. 

The last tube scheme for notice is that of Mr. Paul J. 
Bishop, the engineering details of which, with 
estimates, were worked out by Mr. Perry F. Nursey 
in 1870. Thescheme consisted in laying two elliptical 
cast iron tubes in a parallel course on the bed of the 
Channel between Dover and Cape Gris Nez, each tube 
carrying a single line of rails. The total length of the 
line was 21} miles, and the approximate estimated 
cost was about one million sterling per mile. The 
tubes were to be lined with 12in. brickwork in cement, 
over which there was to be a skin of gin. boiler plate, 
which would render the interior surface flush and even 
throughout, so that either the locomotive or the 
pneumatic system of propulsion might be employed. 
The details of the proposed methods of construction 
were also carefully worked out, and, on the whole, it 
was shown that a Channel railway carried inside a 
tube was within the limits of practicability. 

There were numerous proposals for ferries and 
bridges—indeed, there were seven of the first named 
and three of the latter—but into the details of these, 


entertaining as many of them are, we have not space | 


to go. 
In our next issue we propose to relate the further 
progress of events on this side of the Channel. 








OBITUARY. 


JOHN GIBSON NEWBIGGING. 


‘Tue death occurred on Saturday last of Mr. John 
G. Newbigging, chief engineer in the gas department 
of the Manchester Corporation, after a very brief 
illness. Before being appointed to the above post in 
1900, Mr. Newbigging had been gas engineer, first, 
in Salford, then toamunicipality in Brazil, and finally 
at Macclesfield. Some time ago he was invited to go to 
Calcutta to overhaul the gas undertaking there, but 
the Manchester Corporation could not accede to the 
request. He has taken a prominent part in the 
recent movement in connection with the stripping of 
coal gas for the manufacture of explosives, and for 
two years held the post of President of the Manchester 
District Institution of Gas Engineers. Since he 
became chief engineer of the Manchester gasworks 
the undertaking has made great strides. The number 
of consumers in 1900 was 126,191, and the output of 
gas 4,726,000,000 cubic feet, while the consumers now 
number 190,850 and the annual output 6,068,000,000 
cubic feet. The gross profits have increased in the 
same period from £149,052 per year to £184,420. 
During his tenure of office the second largest gasholder 
in the kingdom was built for the Manchester Corpora- 
tion, the capacity being ten million cubic feet. Mr. 
Newbigging was 53 years of age. He was a member 
of the Institution of Civil Engineers. 


CHARLES A. HARRISON. 


On Saturday last Mr. Charles A. Harrison, who 
was formerly Chief Engineer of the North-Eastern 
Railway Company, died at Hexham after an illness 
which had lasted for some months. 

Mr. Harrison, who was the son of an ‘officer in 
the Royal Artillery, was born in the Madras Presidency 
in 1848. He was therefore in his 68th year at the 
time of his death. He received his early education 
at Marlborough College, and was then apprenticed 
to his uncle, the late Mr. T. E. Harrison, who was 





at that time Chief Engineer to the North-Eastern 


Railway Company. Subsequently the younger Harri- 
son was resident engineer in charge of the works 
at Hartlepool Docks, which between the years 1872 
and 1881 underwent extensive alterations, the 
operations also including the diverting outside 
the dock area of the loop line between East and 
West Hartlepool. 

On the death of Mr. T. E. Harrison, which occurred 
in 1888, the railway system, for the purposo of 
engineering works, was split up into two divisions, 
North and South, and Mr. C. A. Harrison was 
appointed as engineer in charge of the northern 
division, which at that period extended from Berwick 
southwards as far as Ferry Hill, and from the coast 
westward to Consett, and was afterwards enlarged 
in area. Later on, when further subdivisions of 
the line were effected and district engineers appointed , 
Mr. Harrison was given the post of engineer-in.- 
chief, and under his direction many very large 
and important works were designed and carried 
out. Among these may be mentioned the King 
Edward Bridge at Newcastle ; the Alexandra Bridge 
over the Wear at Sunderland; the line and its 
important viaducts between Seaham and Hartlepool ; 
the line between Birtley and Annfield Plain; the 
coal staiths at Dunston and Blyth ; and the doubling 





CHARLES A. HARRISON 


of the lines between Gateshead and Pelaw and 
between Newcastle Central and Heaton, &c. Many 
of these works have been described in our columns 
from time to time. 

Mr. Harrison retired rather more than a year 
ago, but continued to be consulting engineer to 
the company till his death. He became a member 
of the Institution of Civil Engineers in 1877 and 
was for some time a member of the Council of that 
body. 


ROBERT C. McKINNEY. 


Tue board of directors of the Niles-Bement-Pond 
Company announces the death of its chairman, Robert 
C. McKinney, at Greenwich, Connecticut, on October 3rd, 
aged sixty-five. 








APPLIANCES FOR HANDLING MATERIALS 
AT PORTS.* 
By Sir JOHN PURSER GRIFFITH, M.A.L., M. Inst. C.K. 
(Concluded from page 367.) 
Coat HaNnDLING APPLIANCES ON THE River THAMES. 


The enormous importation of coal into the Thames 
for domestic and manufacturing purposes has naturally 
resulted in some of the best installations in this country 
for the discharge of coal being found in the Port of London. 
Although there is some admirable equipment belonging 
to the several gas companies, yet I propose confining 
my reference to the plant used by Messrs. William Cory 
and Son, Limited: I am especially indebted to their 
engineer, Mr. H. Shoosmith, M. Inst. C.E., for information 
and facilities to inspect the company’s plant. This 
plant represents the experience gained from a very large 
coal trade, extending over a period of 50 years. 

In 1858 Messrs. Cory took the first step in the mechanical 
discharge of coal. They purchased a hulk, or barge, 
which had been built for wreck-lifting, and was of con- 
siderable beam. On this they erected six hydraulic 
cranes, made by Messrs. Armstrong, three on each side 
of the barge. The barge was fitted with a gasworks, 
hydraulic plant, and capstans, and was so successful 





* The Institution of Civil Mngineers. The “James Forrest” 
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that a few years later the firm constructed a duplicate 
plant. The two barges were called “Atlas No. 1” 
and “ Atlas No. 2.” For some 20 years they were the 
recognised stations for discharging steam colliers on 
the Thames ; and the standard specification for a steam 
collier to trade to the Thames was that the hatches should 
be made ‘to fit Cory’s derricks. As colliers increased 
in size, four additional cranes were fitted on these barges, 
one on each corner, with long jibs, which derricked or 
luffed, so as to vary the radius. These barges were in use 
up to the year 1900. 

The next development was the introduction of coal 
grabs, in consequence of labour troubles. In 1889 Messrs. 
Cory built a derrick pontoon, 550ft. in length. This 
allowed two ordinary sized colliers to discharge on one 
side of the pontoon. The pontoon was fitted with } 
cranes and grabs which discharged the coal from the 
steamers into hoppers on the pontoon. From the hoppers 
the coal descended into an automatic weighing machine, 
which discharged the coal into a reservoir or bin, from 
which it was discharged into river barges on the opposite 
side of the pontoon from the ship. This pontoon, known 
as “ Atlas No. 3,’ discharged on an average 1} million 
tons of coal per annum, and was continuously at work 
on the Thames until 1915, when it was requisitioned 
for use in the port of Rouen. When being towed across 
the Channel, it encountered a very heavy storm and 
foundered off Dungeness. On account of the obstruction 
in the river, the London Port Authority would not allow 
another coal pontoon to be moored in the river channel. 
Subsequent additions to the coal handling plant of 
Messrs. Cory were made ashore. 

About the year 1900 Messrs. Cory reconstructed one 
of their Erith wharves, and erected on it five electric 
luffing cranes fit:ed with Hone grabs. A few years later 
the Erith pier was rebuilt, and furnished with five trans- 
porters, to work double chain grabs. The transporters 
were designed so that the grabs could be raised or lowered, 
opened or closed, while the grabs were in transit. These 
transporters are used for unloading coal from the ship, 
either into railway trucks on the pier or into barges 
alongside. The transporters are fitted with automatic 
weighing machines, which have been brought to great 
perfection, being accurate and reliable. The disadvantage 
of this form of transporter is that the grab cannot be 
rapidly lowered into any part of the hatchway, and in 
their more recent installations Messrs. Cory have reverted 
to the luffing crane. These cranes, coupled with similar 
weighing machines to those in use at Erith on the trans- 
porters, have worked more satisfactorily. The size of 
the steam collier has steadily increased, and in rebuilding 
the coaling jetty at Galleons, Albert Dock, it was decided 
to be prepared for vessels up to 8000 tons. The cranes 
for this dep6t have been made with a maximum radius 
of 83ft.,so as to clear such a vessel and load into barges 
cverside. The cranes are fitted with double chain grabs, 
and are provided with automatic weighing machines. 

At Dagenham Dock, Messrs. Samuel Williams and 
Sons have an admirable coal-discharging plant of the 
straight line transporter type, but smaller than those 
in use at Erith. The cantilever extending over the 
ship can be run in at will and housed so that there is 
no difficulty in bringing a vessel alongside. 


ORE AND MINERAL HANDLING MACHINERY. 


The success of the steel industry in the United States 
of America is principally due to the scientific treatment 
and economical handling of the iron ore and the coal. 
The problem of bringing together the coal and iron ore 
is often one of great magnitude. Distances of over 
1000 miles separate the iron mines around Lake Superior 
and the coal deposits of Pennsylvania. Yet this transport 
has been so successfully and economically done that the 
great steel works of Pittsburg have developed as a con- 
sequence. Some of the most striking developments 
of appliances for handling minerals and ore have been 
associated with this great industry. From the mines 
the ore is brought by rail to the lake port, where special 
docks have been constructed at which the lake steamers 
are loaded. At these docks huge bins have been built, 
over which the trains of wagons run and drop their loads. 
From these bins the ore can be discharged by shoots 
into every hatch simultaneously. The great charm 
of this arrangement is that the bin storage ensures 
continuous loading, and vessels are not delayed awaiting 
the delivery of the ore by the wagons. 


Ore TRANSPORT STEAMERS ON THE AMERICAN LAKES. 


Specially designed steamers are features of this trade. 
The following description of one of the more recent 
steamers will serve to describe the class as a whole, although 
dimensions vary. The vessel I have in mind is 560ft. 
in length over all, 56ft. beam, and 32ft. in depth. The 
cargo hold is free from stanchions and _ cross-bracing 
or bulkheads. The sides and ends of the hold slope 
in the form of a hopper. The hold in the instance referred 
to is 409ft. long, 43ft. wide at the top, and 24ft. wide 
at the bottom. Arched transoms span the hold about 
12ft. apart. These transoms support the upper works 
and hatch-covers. The vessel carries 11,000 tons of 
ore, and is fitted with water ballast tanks in the double 
bottom and sides. The docks are of such a form and 
size that several vessels can be loaded at the same time. 
At Duluth in one dock 64,000 tons of ore have been 
loaded into fourteen vessels in 24 hours, or an average 
load per vessel of 4571 tons. 

The unloading of vessels is what limits the speed, 
and a study of the various methods adopted is of great 
interest. 1 should like to refer briefly to the Hulett 
system, which, as far as I have been able to discover, 
is one of the most effective methods in use on the Great 
Lakes. The Hulett unloaders are designed to work 
either by steam or electricity. The machines consist 
of a movable crane or gantry, travelling along tracks 
parallel to the waterway, and spanning any desired 
number of railway tracks. This gantry carries two 
girders at right angles to the face of the dock. Along 
these girders a trolley or carriage, carrying a walking 
frame, travels backwards and forwards. At the outer 
end of this beam there is a vertical leg, at the lower end 
of which is the scoop, or grab, having a capacity of from 
3 to 17 tons. This leg is hung on trunnions, and can 
be rotated in either direction. By means of hoisting 
mechanism the walking beam is made to oscillate up 





and down, carrying the leg and grab down into the vessel’s 
hold, and up again on to the quay. These machines 
are primarily designed for handling ore from the ship 
to the railroad car direct, but when it is necessary to 
store the ore for a length of time in stock piles, the crane 
or gantry is provided with a cantilever extension, running 
back at a sufficient elevation to clear the piles of ore. 

In working the unloader, the trolley or carriage runs 
out on the girders, the outer or water end of the walking 
beam is brought down till the bucket-carrying leg enters 
the hatch, and the grab rests on the ore in the hold. 
The grab is then closed, the leg raised, and the trolley 
brought back into a position from which the ore can 
be dumped through a shoot into the railway cars beneath, 
or, after running up the cantilever extension, on to the 
stock pile. The operator controlling all the motions 
of the machine, except moving along the dock, stands 
in the leg immediately over the grab, going down through 
the hatch with it, and watching the operations of the 
grab very closely. By means of the rotating trunnion, 
the operator is able to make the grab reach all the ore 
in the vessel. The wide open spread of these grabs 
is from 18ft. to 20ft. These machines have removed, 
without trimming, 95 per cent. of the cargo of a modern 
vessel, with a minimum rate of unloading of 200 tons 
per hour, and a maximum of 680 tons. 

The Brown Hoisting Machinery Company, of Cleveland, 
Ohio, have constructed some excellent coal and ore 
handling plant, and have been kind enough to obtain for 
me some photographs of the most striking examples. 
Amongst these is the coal handling installation of the 
Pittsburgh Coal Dock Company, at Duluth, Minn. It 
is said to be the largest in the world, capable of taking 
coal from steamers to a 1,000,000 tons storage yard 
at the rate of 1500 tons per hour. A special automatic 
screening ap tus is provided. for separating the coal 
into the various marketable grades. 

Another interesting plant is at work at Fairport, Ohio, 
and consists of six fast unloading electric trolley grabs, 
delivering ore from the ship either to rail or store. Five- 
ton grabs are used, and 10,000 tons of ore have been 
discharged in 9 hours. 


GRAIN-HANDLING APPLIANCES. 


England lagged behind in the adoption of grain-handling 
appliances, and we are still familiar with old methods of 
filling the grain into sacks in the holds of vessels, hoisting 
the sacks on deck by hand or steam winches for weighing 
and adjustment, transferring the sacks on men’s backs 
to carts or railway wagons, whence they are transferred 
to the granaries. The ry in these islands, until 
a comparatively recent date, consisted of a warehouse 
with floors on which the grain was stored to variable 
depths by manual labour. The first advance was the 
introduction of elevators for raising the grain to the 
several floors, and belts and shoots to distribute the 
grain over the floors. Gangs of labourers were, however, 
still employed for turning it over for cooling. 

In America, at a very early date, the handling of grain 
became a pressing problem. The economical transit 
of grain from the freshly broken-up prairies of the West 
to the European market was a matter of vital importance 
to the Western States. Dearth of labour gave the 
impetus to the invention and introduction of mechanical 
appliances, and the erection of silos, or bin-stores, was 
one of. the earliest and most important steps. The 
combination of elevators and silos solved the problem 
of storage. The force of gravity was utilised in every 
possible way. The mechanical elevator raised the grain 
in the most economical manner to any required height, 
from whence it could be distributed by gravity from 
the store to the wagons, ships, or barges. Even after 
great progress had been made in the loading ports of the 
United States, the handling of grain at the discharging 
ports of Europe, and specially at those of the British 
Isles, was antiquated and costly. 

Considerable progress has, however, been made of 
recent years in the discharge and handling of grain in 
our European ports by the introduction of fixed or portable 
elevators on land, or by floating elevators in the docks 
and harbours. The elevator leg with its chain of buckets 
is lowered into the hold of the vessel where grain is carried 
inbulk. These elevators are worked by steam or electricity 
and discharge the grain ashore, or into barges or vessels 
lying alongside. The pneumatic discharge of grain, 
which was introduced by Mr. Duckham, of the Millwall 
Docks, about the year 1890, has of recent years made 
considerable progress, jally abroad. Suction pipes 
are lowered into the ships’ holds, and the grain extracted 
and delivered into adjoining stores, or overside into 
barges or ships. Although a British invention, it has 
been chiefly developed in the principal continental 

rts. A large number of floating pneumatic elevators, 
constructed by Messrs. Luther, of Brunswick, were, 
before the war, at work in the port of Rotterdam, where 
immense quantities of imported grain were transhipped 
from ocean-going vessels to the great river barges which 
navigate the Rhine. 

Pneumatic elevators are specially useful for the discharge 
of grain carried in parcels in the various holds of the 
modern ocean trader. It would be impossible to pass 
the ordinary bucket-elevator into many of these holds, 
but the pneumatic suction pipe can be lead through 
the smallest hatchway, passed round angles, and the 
inlet nozzle led into the most remote corners of the holds, 
dispensing entirely with manual labour otherwise necessary 
to trim the grain to the elevator. Pneumatic discharge 
requires greater engine-power than the ordinary bucket- 
elevator and distributing-belts to handle the grain ashore. 
There can be no doubt but that the pneumatic discharge 
is advantageous to the grain, for it separates the dust 
from the grain, and removes a fruitful source of heating. 
And yet, curiously enough, this separation of the dust 
from the grain has actually proved a deterrent to the 
use of pneumatic plant, the reason being that the removal 
of the dust meant a material loss of weight, although 
the quality of the grain was improved. In many instances 
arrangements have been made to return the dust to the 
grain before it is passed to the weighing machines, 


OIL-HANDLING PLANT. 


The story of progress in the handling and transport 
of petroleum reads like a romance. The important 





part it and its by-products play in our every-day life 
has been brought into prominence by the restrictions 
in its use forced upon the nation by the world-wide 
war now in progress. We have learned how dependent 
we are on its supply. : 

Amongst the first important discoveries of petroleum 
we may refer especially to those in Pennsylvania, when 
William Drake “ struck oil” in 1859, less than 60 years 
ago. In those early days of the industry the oil wells 
and the refineries were close together. This was prin- 
cipally due to the heavy cost of carriage to the markets, 
the refined oil being at that time the principal marketable 
product. The oil was transported in wooden barrels, 
carried in barges on the waterways, or in horse wagons 
by road, and at a later date by rail. As the industry 
extended, and shipments to Europe increased, the discovery 
was made that t rt through pipes to large refineries 
near the coast was feasible and economical. The battle 
of vested interests was fiercely fought over this revolu- 
tionary change, but the pipe-line won the day over the 
transport wagon. Thousands of miles of trunk pipes 
ranging from 4in. to 8in. in diameter exist for the transport 
of petroleum from the wells to the refineries, while tens 
of thousands of miles of smaller feeder pipes have been 
laid to collect the oil from its various sources, and lead 
it to the delivery or trunk mains. ‘ 

The introduction of large and scientifically equipped 
refineries was followed by the discovery of the value 
of the distillations and by-products of the crude oil. 
The crude oil was separated into three principal groups : 
inflammable oils, burning oils, and lubricating oils. 
With advances in the refining process, the cost of pro- 
duction greatly decreased, and the export trade to Europe 
advanced by leaps and bounds. Although the transport 
of oil through pipes on land had made such progress, 
yet its transport across the Atlantic continued in barrels 
for many years. This old system of sending oil in barrels 
in sailing vessels was in full swing in the eighties, and 
in the Port of Dublin until 1899, when the Anglo. Aimerican 
Oil Company opened their tank storage deput. The 
first tank steamer entered the Port of Dublin in February 
of that year. The effect was startling. Instead of 
a sailing vessel with from 1000 to 2000 tons of oil in 
barrels occupying the harbour quays for weeks, the 
tank steamer with from 5000 to 10,000 tons of oil was 
discharged, and the oil pumped ashore and stored in 
the depst tanks, within from 24 to 48 hours from the 
arrival of the tank steamer. Thus, to the great advantage 
of the port, through shorter occupation of its valuable 
berthage and freedom of the quays from the obstruction 
caused by barrels, this application of modern methods 
of handling petroleum has reduced the cost of oil to 
the consumer, cheapened freights, and added to the 
availabie usefulness of the harbour space. 

The shortage of tonnage of tank steamers caused 
by the war has this year forced the Anglo-American 
Oil Company to import a certain amount of oil in barrels 
by sailing ships, and we have been forcibly reminded 
in Dublin of what this means. The Norwegian sailing 
ship Nordfarer brought 18,500 barrels of petroleum 
in August of this year, approximately equal to 3000 tons 
of oil. This vessel, even with the aid of electric cranes, 
took 10 working days to discharge, whereas if that amount 
of oil had been imported by tank steamer, it would have 
been discharged in oae day—a saving to the port of 9 
working days. 

TimBeR HANDLING 


The handling of timber, both at the loading and dis- 
charging ports, still involves much manual labour. Until 
quite a recent date balk timber was brought in rafts 
for shipment, and hauled into the holds of sailing vessels 
through port-holes formed in the ship’s bows. On arriving 
at their destination, the balks were discharged into the 
water through the same port-holes, and formed into 
rafts either for storage or transit. - The timber was hauled 
into or out of the ship’s port-holes by winches and tackle. 
With the advent of the steamship into this trade, the 
balk timber is generally loaded and discharged through 
the deck hatches by the ship’s steam winches and derricks. 
In the Port of Dublin the timber is now frequently 
discharged by the portal electric cranes on the quays 
with satisfactory results as regards time, and great 
facilities for stacking and handling the timber on the 
quays. Planks, deals, and boards were formerly exclu- 
sively discharged by manual labour, but have of late been 
discharged, landed, and stacked by the electric cranes. 
Conveyors have been introduced in some places where 
the timber storage ground is within reasonable distance 
from the quay, and elevators of a special form have 
also been adopted in a few places for stacking planks. 


APPLIANCES FoR HANDLING Heavy MACHINERY, &C., 
in Ports. 


In a large port it is essential to have appliances to 
deal with heavy lifts, such as railway rolling stock, 
engines, boilers, and machinery of all kinds. The example 
to which I would draw your attention is the 100-ton 
electric crane in the Port of Dublin. Before its erection, 
in the year 1905, it was no uncommon occurrence for 
heavy loads to be sent round to Belfast instead of being 
landed in Dublin. The crane is of the hammer type, 
all the weight of the crane and load being carried by the 
crane post to a bearing on the ground level, the over- 
turning moment being taken up by a four-leg trestle 
frame, with horizontal rollers and roller path at the 
top of the frame. The crane is-capable of lifting loads 
up to i0v tons at a radius of 75ft. An auxiliary lift 
is provided for loads under 20 tons, working to a maximum 
radius of 80ft. she test load of the craire was 150 tons. 
Loads between 50 and 100 tons can be raised at the 
rate of 5ft. per minute, and below 50 tons at the rate 
of 10ft. per minute, with the main hoist. Loads below 
20 tons can be raised at the rate of 20ft. per minute 
by the auxiliary hoist, and the crane can make a complete 
revolution with any weight in 8 minutes. The contractors 
for the steel work were the United Machine Manufacturers, 
of Augsburg and Nuremberg; Messrs. Siemens Brothers 
were sub-contractors for the electrical equipment; and 
all foundation work and masonry were carried out by 
the engineer's department of the port. The methods 
adopted for the erection of the crane, including the 
steel staging, were striking exhibitions of the best German 
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practice, and for efficiency and thoroughness were full 
of interest to the engineer, and worthy of imitation. 


APPLIANCES FOR HANDLING GENERAL MERCHANDISE. 


From amongst the numberless appliances for handling 
general merchandise, I have selected some examples 
of elevator-conveyors and runways which are in use 
in several of our British ports for dealing with frozen 
meat, cheese, and tea. I am indebted to Messrs. Rownson, 
Drew, and Clydesdale, of Upper Thames-street, for several 
photographs showing this plant at work in the Port 
of London. These photographs show Donald’s patent 
elevator-conveyor being taken to a ship, erected on 
a ship, and removing frozen meat from a White Star 
steamer to carts and railway wagons. There are also 
views of similar elevator-conveyors dealing with cheese 
and tea. 

Reference has been chiefly made to appliances for loading 
and unloading vessels; but, in addition to these, there 
is the necessity of being able to handle the cargo when 
it is on land either before loading or after discharge. 
Unless the quays and sheds are cleared rapidly, it is 
obvious that the discharge and loading of vessels will 
be delayed for want of quay space to deposit and sort 
the goods. If a port is not sufficiently provided with 
well designed sheds and ample quay space for the reception 
of cargoes and appliances for handling and sorting merchan- 
dise of all descriptions, loss and extra’ expense will be 
incurred, Facilities for the rapid removal of goods 
from the port are also of the greatest importance, while 
easy connections with the railways and the inland navi- 
gations of the country are essential in the interests of 
the internal trade of the country. In this respect some 
of our older ports controlled by port trusts labour under 
great disadvantages when competing with more modern 
ports, and specially with those controlled by railway 
companies. The defective railway connections of the 
older ports often necessitate costly cartage between the 
shipe and the railways. 

The railway-owned port has the advantage of a co- 
ordinated control of its railway and shipping traffic 
arrangements. A similar remark applies to traffic 
arrangements where railway companies own fleets of 
steamers trading to a port, and are able to connect their 
railway system with the berths occupied by these steamers. 
In this connection I should wish specially to refer to 
the arrangements of the Lancashire and Yorkshire 
Railway Company at the Port of Goole. Through the 
kindness of Mr. J. A. F. Aspinall, the general manager, 
his goods traffic manager, Mr. Marriott, and the chief 
cngineer, Mr. Rattray, I was able to visit the Port of 
Goole and inspect the arrangements for handling the 
company’s continerital traffic at that port. A _ single- 
storey shed, with large floor area, has been erected at 
the steamboat berths, into which the railway wagons 
run. There is ample floor area for depositing goods, 
and this is commanded by overhead cranes which traverse 
the shed from the quay to the rails. An ingenious 
combination of jib cranes and overhead cranes allows 
of the cargo being taken out of the ship’s holds, and landed 
either in the sheds for sorting purposes, or into railway 
wagons standing at some considerable distance away. 

One of the best examples of handling goods traffic 
of a general character which I have seen is at the Lancashire 
and Yorkshire Railway, Oldham Road Goods Station, 
Manchester, where a very complete system of overhead 
electric cranes deals with all classes of traffic, and electric 
motor trucks are used on the platforms to supplement 
the cranes for taking goods from one portion of the shed 
to another. The arrangements for handling, sorting, 
and delivering the goods are about the most perfect 
which I have met with, and are worthy of study by those 
interested in this most important economic problem. 
The handling of wool and cotton in the manufacturing 
areas of Yorkshire and Lancashire has taxed the ingenuity 
of railway engineers and managers. The enormous 
volume and bulkiness of the packs of wool and bales 
of cotton arriving at such centres as Bradford, Manchester, 
and Oldham make the handling and storing of these 
materials a gigantic problem. The principle now generally 
accepted as the best is to pile the bales to a great height, 
irrespective of their marks, in sheds commanded by 
overhead cranes. Some of the finest examples of this 
kind of storage are to be found at Werneth, where the 
Lancashire and Yorkshire Railway have a large shed 
for the storage of cotton, and at the cotton safes of Trafford 
Park, which have been evolved by the ingenuity and enter- 
prise of Mr. Marshall Stevens, the chairman of the Trafford 
Park Estate, Limited. This system has also been adopted 
at New Orleans, whence so much cotton is shipped. 
The same principle is adopted in the more modern 
wool warehouses at Bradford belonging to the Lancashire 
and Yorkshire Railway. 


THE INFLUENCE ON LABOUR OF APPLIANCES FOR HANDLING 
Raw MATERIALS AND MERCHANDISE. 


There is an aspect of the problem under discussion 
which appears to me of supreme importance and interest— 
namely, the effect on labour of appliances for handling 
raw materials and merchandise in our ports. ‘‘ Labour- 
saving appliances’’ is a familiar expression. Is it a 
strictly accurate term ? The working man understands 
it as meaning arrangements for doing without him. 
He views with suspicion all machinery which tends 
to expedite output. His idea is that its introduction 
means so many men displaced, and so many men thrown 
out of work, the earning power reduced, and increased 
poverty the result. Have these fears been justified 
by past experience ? I think not. Instead of speaking 
of “labour-saving appliances,’ can we not gradually 
substitute the term “ labour-aiding appliances ? ” 

_Allow me to quote a sentence of Mr. Harold Cox in 
his lecture to us on ‘“ Industrial Improvement” last 
March, with which I am in complete sympathy. His words 
were :—‘‘ Unfortunately, we still find that workmen 
im many places look upon improvements in machinery 
with very much the same suspicion as in the beginning 
of the nineteenth century, when they used to break 
the power-looms. It is very curious, for when you come to 


think of it, the first instinct of man, however uncivilised 
he may be, is to make a tool to help in his work. Indeed, 
man might almost be defined as a tool-using animal. 
I,venture to lay down this proposition that, _so_far as 





material comfort is concerned, the progress of mankind 
is dependent upon the progress of machinery.” 


CasuaAL LABOUR AND UNDER-EMPLOYMENT IN Ports. 


Those of us who are acquainted with the working 
of large ports are familiar with the meaning of casual 
labour and under-employment as associated with the 
handling of cargoes entering and leaving our ports. 
There is, of course, under-employment in almost every 
trade, represented by a fringe of hangers-on, who are 
employed temporarily to meet emergencies. But in 
no branch of trade has it assumed such large proportions 
as in the shipping industries. The fluctuations in 
discharging and loading of ships in our ports are due 
to various causes, such as tides, weather, and trade con- 
ditions. The docker may earn large wages when work 
is brisk, and a certain proportion of the dock labourers 
may have constant employment; but still a very large 
percentage of the dock labourers come under the class 
of casual labour, and within that class there are distinct 
divisions or grades corresponding to varying grades 
of poverty. Even amongst casual labour earnings 
are often large, but this is followed almost invariably 
by periods in which the man does not earn what can, 
by the utmost stretch of imagination, be called a living 
wage. 

Have you ever wit d the associated with 
the engagement of the casual dock labourer? Early 
in the morning men may be seen making their way to 
the docks. Most are badly clothed, and many obviously 
ill-fed. On arrival at the docks they collect in groups 
at the recognised centres of engagement, or “‘ stands,” 
as they are called. On the appearance of the foreman, 
whose duty it is to engage men for his employer, they 
line up, and the foreman selects his men. The selection 
is first made from old acquaintances, whose powers 
are known, or for whom he has some special leaning— 
sometimes for good reasons, sometimes for bad. It 
has been said that “‘ round each foreman there is a body 
of men whose chance of employment, like the atmosphere 
round the earth, grows thinner and thinner, until it 
diminishes to the vanishing-point at which a man cannot 
subsist at all. There will be a nucleus of men in practically 
permanent employment; others further down the 
foreman’s list who will average 3 or 4 days a week; 
and there will be some who will only pick up a scrap of 
work now and again. This is the daily agony or fate 
of a man who, from age or some other cause, has lost 
firm hold of employment.” 

The sad story of the docker’s life is told in Reports 
of Royal Commissions, books, pamphlets, and magazine 
articles devoted to the subject. To those interested 
in it, I would commend a little book, published during 
the current year, entitled ‘“‘ Casual Labour at the Docks,” 
by Mr. H. A. Mess, B.A. It describes the methods 
of engagement of the dockers ; discusses the consequence 
of irregular earnings; tells how dock labourers are 
recruited ; refers to past attempts at reform, and makes 
suggestions for the future. The writer says: ‘ The 
problem of dock labour is that of chronic over-supply of 
labour offering itself in response to demands which are 
irregular as to time, and fluctuate in volume.” No 
suggestion is made in this little book that advantage 
should be taken of modern machinery and appliances 
to amend this state of affairs; and yet this is, I believe, 
a direction in which we should look for relief. 

These labour problems have occupied the attention 
of many thoughtful minds. Much has been attempted 
to mitigate the lot of the casual docker, with a certain 
amount of success where employers and workmen have 
co-operated. This combination is, unfortunately, too 
rare, and mutual suspicion has barred progress. May 
we not hope and work for the day when employers will 
see that liberality towards their workmen will pay better 
than the old method of trying to get the largest amount 
of work for the smallest possible wage, and when workmen 
will see and acknowledge that low output will necessarily 
result in low wages ? 

Mr. Winslow Taylor, an American engineer, in his 
book, ‘‘ The Principles of Scientific Management,” writes 
as follows :—‘‘ The great majority of workmen still 
believe that if they were to work at their best 
speed they would be doing a great injustice to the whole 
trade by throwing a lot of men out of work, and yet 
the history of the development of each trade shows 
that each improvement, whether it be the invention of a 
new machine, or the introduction of a better method, 
which. results in increasing the productive capacity 
of the men in the trade and cheapening the costs, instead 
of throwing. men out of work, makes in the end work 
for more men. The workmen of almost every trade 
have before them an object-lesson of this kind, and yet 
because they are ignorant of the history of their own 
trade even, they still firmly believe, as their fathers 
did before them, that it is against their best interests for 
each man to turn out each day as much work as possible. 
Under this fallacious idea a large proportion of the workmen 
of both countries (America and England) each day 
deliberately work slowly, so as to curtail the output. 
Almost every labour union has made, or is contemplating 
making, rules which have for their object curtailing 
the output of their members; and those men who have 
the greatest influence with the working people, the labour 
leaders, as well as many people with philanthropic feelings, 
who are helping them, are daily spreading this fallacy, 
and at the same time telling them that they are overworked. 
As engineers and managers, we are more intimately 
acquainted with these facts than any other class in the 
community, and are, therefore, best fitted to lead in 
a movement to combat this fallacious idea, by educating 
not only the workmen, but the whole of the country, 
as to the true facts.” 

The solution generally accepted by those who have 
devoted attention to this difficult problem is to form 
a staff of permanent labourers in each port, and reduce 
the casual element gradually. I can only refer you to 
what has been done in the Port of Liverpool and by the 
London Port Authority in this direction. It is only 
a beginning, but seems to show that the proposition 
is not impossible or Utopian. Where it has so far failed 
it has been due to lack of co-operation: amongst the 
employers, and to the ingrained suspicion of the men 
Sete regard to any proposal for the abolition of casual 

our. 








Many employers view with disfavour any proposal 
to abolish the large reservoir of under-employed labour, 
which at present’ is allowed to accumulate in order to 
meet their widely fluctuating demands. The dockers 
also look with suspicion on proposals to reduce casual 
labour. They think that permanent employment means 
smaller wages, and reduction of the number of men 
employed. “There is a certain esprit de corps which makes 
men shrink from doing anything which they imagine 
will throw other men out of work, even if it might possibly 
be to their own advantage. 

The permanent staff of workmen should be well paid 
and work for a reasonable number of hours. They 
might be divided into shifts, if found desirable. Such 
a well-paid permanent staff would be well nourished, 
and capable of a reasonable amount of overtime in cases 
of emergency. Now, with such an effective staff, supple- 
mented and equipped with appliances for handling raw 
material and merchandise, we have a most elastic and 
efficient combination. By this means we shall move 
towards Mr. Harold Cox’s ideal: ‘‘And by a more 
extended use of machinery and a more scientific use 
of human muscles, we can secure on the one hand a 
greater output of work with a diminished cost of production ; 
and on the other, higher wages for the worker with less 
physical exertion. Those are the ideals for the industrial 
development of the future. At present their realisation 
is obstructed by class suspicion resulting in class warfare.” 

It has been estimated that on the average about 30,000 
men daily seek for work at the docks and wharves of 
the Port of London, and that about 20,000 men obtain 
it. In other words, 10,000 men on an average seek 
for work and do not find it. We may safely conclude 
that similar conditions are met with in other large ports. 
It is the fluctuating demand for dock labour that has 
led to the high rates of wages demanded by the men, 
and to the bitter strikes with which some of us are familiar. 
It is the high rate paid to the casual labourer which lures 
men to the docks, and is constantly filling up the ranks 
of the under-employed. They overlook the fact that the 
high hour-rate is only paid for the actual time worked, 
and they do not take into account the hours of waiting 
and of unemployment for which no payment is received. 
Casual labour has been described as a subtle form of 
sweating. 

Engineers know that, even when idle, machinery 
requires watchful care, yet when the complex human 
machine is out of work, it is often allowed to remain 
neglected and uncared for. It will probably be said that 
our poor law relief is intended to meet such difficulties ; 
that the Education (Provision of Meals) Act, 1906, was 
specially passed to guard the children from the evil 
effects of their parents’ under-employment. Is it not 
our experience that these costly methods of relief scarcely 
touch the problems of poverty to which we have referred ? 

You may naturally ask, What has lead me to introduce 
such social problems in ‘‘ The James Forrest Lecture” ? 
My answer is, “ Nothing but a sense of the gravity of 
the issues involved.” We have by the continuance 
of casual labour in our docks maintained an army of 
under-employed, under-clothed, under-fed, and badly 
housed men, with their dependent families. We have, 
thereby, fomented discontent, and trained up a population 
demoralised by poverty, poor-law relief, and so-called 
charity, and constituting, in my opinion, a national danger. 
During the last few years we have in Dublin been face 
to face with labour trouble. Larkinism has been a 
familiar phrase. The employers and the employed 
have been in a chronic state of war. The Citizen Army, 
organised as an armed force from the membership of 
the Irish T rt Union, has been a standing menace, 
and the Government looked on with apathy and indif- 
ference. When the Irish rebellion of 1916 broke out in 
Dublin on Easter Monday, James Connolly, the leader 
of the Irish Transport Union, and the successor of James 
Larkin, supported by the Citizen Army, was the driving 
force of the outbreak. I have no doubt in my mind 
that causes which lead men to combine in the manner 
in which the members of the Irish Transport Union 
combined are a danger to the State. Those causes 
in Dublin were the casual labour of our dockers, with 
its accompanying poverty and miserable housing. 

My desire is that we as engineers may be able to assist 
in finding a solution of this pressing problem of casual 
labour. The development of appliances for handling 
raw materials and merchandise must, I believe, prove a 
potent factor to this end, bringing increased permanent 
work, increased pay, shorter hours, and better homes, 
to the labourers in our ports. My experience shows 
that the position of an engineer frequently affords oppor- 
tunities for influencing both employers and employed, 
and of mitigating the suspicion so frequently existing 
between them. For this reason there would appear 
to be reasonable hope that our influence may be helpful 
in promoting the use of appliances for handling raw 
materials and merchandise. If this end is attained, 
we shall, I believe, further the objects for which this 
Institution was founded, as defined in our charter, by 
directing the t sources of power in Nature for 
the use and convenience of man. 








A serious breakdown which occurred in the electric 
supply department at Birmingham recently demonstrates 
the hopelessness of running an overloaded plant indefi- 
nitely. If there is an insufficient margin for safety, then 
a breakdown must occur sooner or later, and the longer 
this state of things is allowed to continue the worse it 
must become. So far, the breakdown appears only to 
have affected the tramway service, but in these days the 
nation cannot afford to do without services to which it 
has become accustomed, and on which it depends, and if 
the means of transit for munition workers is cut off the 
efficiency of their work must necessarily suffer. It will 
be necessary for the Government to realise that the policy 
of starving electric generating stations is penny wise and 
pound foolish, and that it is a mistaken policy which 
cannot be set right in a day, says the Electrician. Turbo- 
generator sets of, say, 10,000 kilowatts, cannot be supplied 
at a moment’s notice, and even when they are supplied 
time is required for their erection and to put them into 
commission. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini: 
Correspondents. ) 


A PLEA FOR UP-TO-DATE BRIDGEWORK IN 
UNITED KINGDOM. 


Srr,—In almost every branch of engineering great progress 
has been made during the past twenty or thirty years ; designs 
having continually improved, efficiency increased, and working 
costs fallen. This progress must, of course, be increased still 
more if German markets are to be captured and held after the 
war. Judging from the work which is being turned out to-day, 
and the designs which are being issued from various Government 
and railway offices and consulting engineers, steel bridges and 
other structures form a striking exception to this progress. 
Indeed, many engineers boast that “what was good enough 
twenty years ago is good enough to-day.”’ This argument is 
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and at the same time reduce shop costs. It-should also be 
borne in mind that angles have to be heated to be bent, and 
therefore the quality of the material after heating may be very 
different from its quality on leaving the rolling mills. 


at non-technical schools should be regarded. There is very 
little How much in Tyndal’s lectures, but there is a great deal 
of How and Why, and yet ae se one of them. there 
breathes the scientific spirit. If spirit can be cultivated 
in el t and public schools precise science can safely 





The question of riveting also is given very little attenti 
In a design recently issued by a olhaetion rm of consulting 
engineers a plate girder was correctly designed so far as main 
sections were concerned, but the rivets taking the horizontal 
shear at the end were 35 per cent. below strength, while those 
connecting the girder to its adjacent membér were 40 per cent. 
seant. This is only one example of many. 

A large amount of bad design is undoubtedly offset to some 
extent by a high standard of work hip, which is probably 
as high, if not higher, in this country than elsewhere. This, 
however, hardly seems the right way to face the problem. It 
would 3 yal to be more economical to make a good design 
first, and then to demand such a standard of workmanship as 
the work requi Some engi 8, for instance, specify the 
same high standard for ordinary building construction as for 
large and complicated bridgework. This is altogether 
y, and specifications should be drawn up requiring 














not worth di m. The st tion in this branch of engi - 
ing is borne out by the lack of up-to-date English literature on 
the subject, and is probably due to some extent to the fact that 
our technical institutions do not specialise in the subject. They 
do, of course, teach st and strains, but this is a simple 
matter when compared with deciding on the distribution of the 
dead, live, wind, and other loads, the permissible unit stresses 
under varying conditions, and choosing the most economical 
sections having obtained the st 

If our bridgeyards are to have even a fair ch of peting 
in open markets, it is high time that some attention should be 
given to this subject. The present haphazard method of 
designing and placing orders for work in this country must be 
a severe handicap to British makers when competing for export 
work. Little or no attention appears to be given to duplication, 
and complicated details involving smith work seem to be the 
rule rather than the exception. Consequently, the output is 
restricted, and the shop cost is higher than in countries where 
wages are higher; but the worst feature is that the standing 
charges are co high. In The Times Engineering Supplement of 
September 29th, 1916, a direct comparison is made between the 
outputs of British and American manufactures per wage earner. 
No separate figure is given for structural work, but if this could 
be determined the result would probably be startling. All this 
could easily be rectified by the drawing up of a standard specifica- 
tion for design and workmanship, and the preparation of a few 
typical designs with details to be generally adopted throughout 
the country. 

Another most important feature of this subject is the question 
of public safety. There can be no doubt that some of our bridges 
are stressed very much higher than was intended when the designs 
were prepared. ‘The material is not improving with years, and 
loads are tending to increase, so that it would appear that sooner 
or later some structure will have to bear a combination of live 
and wind loads which will result in failure, with the resulting 
loss of life. There is no doubt that when such failure occurs the 
whole subject will be thoroughly investigated, but it would be 
much better to try and avoid this beforehand, rather than wait 
for such a disaster. 

Probably the commonest fault is the use of the same unit 
tensile stress for all parts of all structures. It has been pretty 
clearly demonstrated that the shock or impact due to a train 
load is much more severe on short members such as rail bearers— 
or stringers—cross girders, and the shorter main girders than 
on the longer main girders. Most continental countries provide 
for this by specifying the permissible stress in the form of a 
sliding seale, starting with about four to five tons per square inch 
for short members, rising to 74 tons per square inch for girders 
over 100ft. In America a similar result is obtained by using 
a constant stress of about 7} tons per square inch, but adding 
a percentage to cover impact based on the loaded length. This 
inerement is about 100 per cent. for short spans down to 50 per 
cent. for 300ft. spans, so that the final result is a slightly lower 
net stress than the continental method. The practice of using 
a constant figure of 6} tons per square inch, as called for by the 
Board of Trade, must mean that the short members are seriously 
over-stressed, while the longer members are unnecessarily heavy. 

Another most important feature is the effective length of 
members in compression. The failure of the first Quebec bridge 
brought to light many new phases of this question which cannot 
be considered too carefully: and particularly with regard to 
the stresses in the top chord of main girders. The particular 
feature which impresses any structural engineer visiting this 
country for the first time is the lack of lateral bracing to the 
top chords—some quite long spans being without bracing in 
any shape or form, whilst others have what are sometimes 
called “‘ basket handles ”’ or struts from chord to chord raised 
above the level of the chord with the ends curved downwards 
and connected to the top flange by a few rivets. These “ basket 
handles” are neither use nor ornament. In such cases it is 
difficult to see how the effective length can be determined, or 
how the girder can possibly withstand the 56 lb. per square 
foot wind pressure stipulated by the Board of Trade. The 
assumption is that the effective length is not considered at all, 
and that the designer includes more material than he calculates 
to be necessary. The fact that such bridges are still standing 
is sufficient evidence that they are never called on to withstand 
anything like 56 Ib. per square foot wind pressure : at the same 
time it is no argument to prove that the design is efficient. 
The question rather is—How near are they to failure? At any 
rate, if a top chord is correctly designed without lateral bracing, 
i.e., by taking the total length as the effective length, it is quite 
clear that an enormous economy in material could be effected 
by the use of such bracing. 

Another matter worth investigation is the design of lattice 
girders with more than one web system. This is both un- 
economical and costly and, what is worse, the stresses are very 
difficult to determine. A common practice, which is even 
advocated in some text-books, is to divide the shear at any point 
by the number of systems, e.g., in a double system web each 
system is calculated for half the shear. In doing this a vital 

int is overlooked, namely, that the stress is directly pro- 
portional to the strain or deformation. The deflection of the 
girder as a unit means that each web member will extend or 
contract in proportion to its length and the average stress of 
both systems, and not in proportion to its length and area as 
calculated. As the compression members are usually heavier 
than the tension members they will consequently be under- 
stressed, whereas the tension members are over-stressed. In 
other words, the strength is limited by one system or the other 
just in the same way as the strength of a reinforced concrete 
girder is limited by stressing the steel or the concrete, but very 
rarely both, to the permissible limit. It is suggested that 
single system girders should be adopted unless absolutely un- 
avoidable. 

In roof work—not designed by contractors—it is still quite 
usual to find the tension members made of rods or flat bars. 
Such sections have no place in a roof truss. It has been pretty 
clearly demonstrated by experiment that the leeward side of 
a roof may be subjected to suction or lifting force. It is not 
suggested that such suction stresses should be calculated, but 
if they do occur they cause most of the stresses to be reversed. 
Admitting this, it is essential that even tension members should 
be capable of withstanding some compression, and should be 
constructed of either one or two angles. 

So far as details are concerned any form of standard connection 
seems to be studiously avoided. Connections made with gussets 
and bent angles or tees are all too common. These are very 
expensive, and are not so efficient as those built up of straight 
angles transmitting the shear by rivets. A simplification of 
details would add materially to the efficiency and appearance, 

















various standards for various classes of work. It might also be 
mentioned that more attention to duplication of design and 
details would obviate the necessity for so much erection of 
work in the shops before dispatch. This is a source of great 
loss both in time and output. 

These methods must be a serious handicap to British makers, 
who, if permitted to make their own designs to some standard 

ification, would be quite certain to turn out more up-to-date 

work—both more efficient and less costly. The difficulty could 
be overcome by several means. 

(1) The Board of Trade could issue regulations. The 
present regulations cover one small page, which compares 
very unfavourably with similar regulations issued by 
other countries, and which are quite inadequate to ensure 
the stability of such structures. 

(2) Manufacturers could decline to facture structures 
which they did not consider satisfactory. This would 
mean their losing a certain amount of business, but 
would doubtless pay them in the end. 

(3) The railway companies, the Civil Institute, or the 
British Standards Cx ittee could issue regulations. 

In any regulations one of the most important features to be 
covered is the limiting the length of compression members 
relating to their radius of gyration. One of the best features of 
the Ameriean specification is a similar limit to the length of 
tension and bracing members, thus securing a certain amount 
of rigidity to members even though subjected to tension only. 
Recommendations might also be made with regard to economic 
spans and depths of girders, on which subject there is a great 
deal to be learned. R. H. Warre. 

London, October 24th. 








SCIENCE TEACHING IN GENERAL SCHOOLS. 


Srr,—Science is one of those words which defy complete 
definition. In the course of time its original meaning has n 
lost. It is now used to cover those subjects which are neither 
literary, artistic, commercial, theological or legal. It is, 
however, important to remember that all these subjects have 
sciences of their own, which, whilst they are not, in common 
usage, cl d as sci are none the less scientific in their 
nature. It is only because the laws in some of them are not 
definitely formulated, and room is therefore left open for 
opinion, and in others because taste or sentiment are still 
commanding factors, that one hesitates to class them as sciences. 
Science has nothing to do with individual taste, nothing with 
sentiment, and, above all, nothing with opinion. Opinions 
are only possible where knowledge is lacking, and it is the 
whole busi of sci to sweep ignorance away and to 
remove all scope for different conclusions from the same premises. 
This is effected by the formulation of scientific laws, which, of 
course, are not laws in the legal sense of the term, but brief 
descriptions of sequences of events which experience has shown 
always retain the same order and the same magnitude. The 
business of the scientist is to increase the number of these 
Aggy omy or to apply them to purposes useful to man. 

t is well that we should note these two branches of sci 

pure and applied—and distinguish them from technology, 
which is not necessarily scientific. Technology requires a 
knowledge of certain processes used in manufactures. These 
processes are prescribed either by logical science or by experi- 
ence—trule-of-thumb—and certain rules are laid down which, 
if followed, will produce the desired result. The amateur 
photographer is a technologist of this kind. In the production 
of a picture he makes use of the sciences of optics, chemistry, 
and mechanics, but he acquires a perfect result without under- 
standing any one of them. Again, the person who crosses a 
road busy with traffic employs automatically the higher mathe- 
matics in deciding the course to be taken to avoid moving 
vehicles. This, be it noted, a dog does equally well, or even 
better: but when motor cars first became common on the road 
many dogs were run over, because the speed of the cars was 
an unknown factor to them, and they were unable to solve the 
differential equation which would have taken them safely 
across, 

No apology need be made for these 
because it is evident that they are being forgotten in the present 
clamour for scientific education, and that the word “ science ” 
is being used in a very vague and indefinite way. Some mean 
technology, others mean applied, and yet others abstract science. 
Now, let me say at once that I am convinced technology cannot 
be taught in ordinary schools. A little may be learnt in special! 
schools, but the only place. where it can be really acquired is 
the workshop or factory. Applied science requires special 
laboratories, and is therefore an unsuitable subject for ordinary 
schools, Pure science may be learnt and practised in the 
study, as long as it is content to accept established laws. It is, 
therefore, the only form of science that can be usefully dealt 
with in non-technical colleges. It has, moreover, this advan- 
tage, that being purely abstract, it develops the scientific attitude 
of mind, which is of far greater importance in the preliminary 
stages of education than a precise knowledge of natural laws 
and their application. To give all the boys in elementary and 
public, primary and secondary schools a good foundation of 
science is, I submit, impracticable ; it takes three years in a 
special technical college to do that, and even then a certain 
proportion of the students fails utterly. But a scientific attitude 
of mind might be cultivated by the suitable handling of selected 
problems. This state of mind may be defined as a sane, critical 
and inquiring spirit. Inquisitiveness is the natural attitude 
of all young people ; but it is usually centred on How and Why, 
and not on How much. If advantage were taken of this desire 
to know How and Why in general schools it would, I submit, 
be found, as a rule, that boys would take a lively interest in 
scientific lectures, and they could readily be led to develop the 
scientific attitude of mind without the risk of boring and repelling 
them with problems of How much. Those could be left till a 
later stage in their education, and for those boys who proposed 
to make a eareer of science, till they went to a technical college. 

It is, I hold, neither necessary nor desirable that everybody 
should be a trained scientist ; but it is in the highest degree 
desirable that everyone should feel sympathy with science. 
and this end will ' est be reached by making the scientific treat- 
ment of all kinds of subjects attractive. Elementary science 
books fail lamentably in this respect. They present their 
subjects in a dry and repellant form, and omit entirely that 
kind of treatment that appeals to young le. Let anyone 
contrast Tyndal’s lectures on “ Heat an und ” with the 
modern. text-hook, and he will see what I mean. Tyndal 
lectured to a general audience, and it is in that light that boys 
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be left to specialised colleges. 


October 27th. Prior Lien. 


ELECTRICITY AND THE ECONOMICAL USE OF COAL. 


Srr,—In your issue of October 20th, certain economies are 
suggested by Mr, Chattock whereby coal may be carbonised at 
large centres near the coalfields, the gas converted into electric 
energy, and as such distributed throughout the country. 

Mr. Chattock mentions that a commencement has already 
been made in this direction ; coal is being gasified at the pit, 
the gas being used for firing boilers and producing electrical 
energy ; mention is also made that the Corporation of Brighton 
are now considering a simil h 

Centralisation has not hitherto proved its practicability, but 
how far gas and electric undertakings could co-operate in this 
direction is worthy of full consideration. 

It is quite possible to supply gas of a calorific value suitable 
either for generating current or mostany bole. By means of 
a mixture of poor quality coal and coke dust, approximately 
140,000 cubic feet per ton of producer gas may obtained 
from one ton of this fuel, the gas having a calorific value of 
130 B.Th.Us. per cubic foot. In the making of the gas 2} tons 
of exhaust steam are required for every ton of fuel gasified, and 
it is a matter of economics whether it would not be better for 
the generating station to turn over a portion of their exhaust 
steam to the gasworks, for conversion into producer gas, to be 
returned to the generating station as a fuel after extraction of 
the by-products ; due regard being given to the loss of engine 
efficiency, and the cost at which this efficiency is purchased. 

A scheme of this description is now in operation at this works, 
the exhaust steam from the generating plant being passed on 
to the gas producers ; the by-products are then extracted from 
the producer gas, and the latter used for heating coke ovens. 
The cost of the current g ted d strates the economy 
effected thereby. 

If the poor class coals and eoke dust can be gasified and so 
displace the better class coals used in boiler firing at generating 
stations much economy will result, not only in the actual waste 
at the boilers, but also in the heavy stand-by charges so 
necessary at all electric generating stations, 

Birmingham, October 30th. 








W. Caaney 


CANAL HAULAGE, 


Srr,---T have read with much interest the recent correspond. 
ence in THe ENGINEER regarding the question of utilising eanals 
in this country. It seems to me, however, that one of the main 
points most of your correspondents miss is the question as to the 
best means of hauling boats when in the canal. 

It seems to be generally agreed that steam tugs with their 
propellers are not good for efficient haulage, owing to the damage 
caused to the banks and bottom of the canal, on account of the 
wash from the propellers. Then there is the question of using 
electric locomotives along the tow path of the canal, on some- 
what the same principle as is used in towing boats through the 
locks of the Panama Canal; but notwithstanding this it seems 
to be a settled principle amongst the owners of our canals 
merely to rely upon our old friend, the horse, painfully towing 
the barge along at the rate of some two miles an hour, with 
frequent stoppages for food, &c. It seems to me that some 
system of haulage with wire ropes.would, after all, form the 
most efficient method. 

I refer to wire rope haulage such as is always used in the case 
of aerial wire ropeways. In this case the loads to be conveyed 
are saentinlie. attached to the hauling or tow rope, and 
readily conveyed for distances of 20 to 30 miles at a speed of 
about five miles per hour. It would be a simple proposition to 
have such a tow rope running on both sides of the canal, forming 
an outward and return rope. These ropes could be in sections 
of 5 to 10 miles, and driven by a source of power, either steam, 
gas or electricity. These ropes would run at a constant speed 
of, say, 4 to 5 miles per hour, and the barges could be automatic- 
ally attached to these running ropes in such a manner that the 
speed of the barges could be regulated from full speed of, say, 
5 miles per hour down to, say, 15 yards per minute, or, say, half 
a mile an hour, for convenience in passing through locks, or when 
passing other boats, or passing under bridges, &. By such an 
arrangement the actual cost of haulage would be less than one- 
tenth that of horse haulage, at more than double the speed, and 
without the necessary stops for food and shelter, such as are at 
present necessary. 

J. Watwyn Warre. 


Widnes, Octoher 31st, 1916, 


DIESEL ENGINES v. STEAM TURBINES. 
Sir,—Referring to my letter of October 24th, which you 
kindly print in your current issue, I do not know whether the 
further pursuit of accuracy is worth while. I would just point 
out, however, that in my original letter all figures were given 
as decimal fractions of pounds sterling, i.e., I followed the 
method of denomination used in the article under criticism. 
Your printer has altered the figures to pounds, shillings and 
pence without converting the values. If only we had the metric 
system ! 


” Wolverhampton, October 28th. H. Parren. 








InstiruTiIon oF Navat Arcuirects.—The date for the 
opening of the next annual meetings of the Institution will fall 
on Wednesday, March 28th, 1917. The Council will be pleased 
to consider papers on subjects relating to naval architecture or 
marine engineering. Such offers—or suggestions for papers 
on matters of interest to the Institution—should, if possible, 
be sent in to Mr. R. W. Dana, the secretary, 5, Adelphi-terrace, 
London, W.C., by the close of the year. ; 

Fire Protection In Saies.—In July the British Fire Preven- 
tion Committee issued Red Book No. 203, dealing with the 
general question of fire protection for p ager ships. Having 
special regard to the fact that much shipbuilding work is under 
consideration, with a view to making good the wastage of the 
war, the Committee has now issued a further Red Book, No. 
205, supplementing its earlier one, and dealing specifically 
with “ Constructions! Fire Stops on Passenger Ships.” The 
new publication may be said to deal with the e onstruction of 
passenger ships from the fire point of view with the specific 
intention of advocating sub-division of passenger ships, and use 
of fire-resisting materials, so that a fire that has arisen at any 
given point may be more readily limited to a small area, much 
as water-tight compartments exist for limiting an area of sub- 
mersion. The new book comprises a chapter on fire compart- 
ments, and one on fire-resisting materials, as also some useful 
appendices, one of which deals’ with certain features of the 
report of the Board of Trade Departmental Cormmittee on 
Bulkheads, and another discourses on the use of charcoal as an 
insulating material on board ship. Read together, Red Books 
Nos. 203 and 205 may he said to cover the whole field of fire 
protection for passenger ships, both from the shi buliding aspect, 
the aspect of equipment, and the question of administration, 
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RAILWAY MATTERS. 


THE men employed on the Panama Railroad—a Govern- 
ment institution—have been given an eight-hours day. 


Tae number of members of the National Union of 
Railwaymen who have been killed in the war. or died of 
wounds is now 2000, 

Ir is reported that the Dublin and South-Eastern 
Company has agreed to double the bonus of 1s. 6d. in 
some cases and 1s. in others now paid to its men. 


At the Wilts Assizes, on the 16th ult., Ernest George 
Stretch was acquitted on the charge of manslaughter 
arising out of the Warminster collision of September 2nd. 


Or the staff of the Central Argentine Railway, including 
those employed in the London offices, 393 have joined the 





Colours. Of these 19 have been killed or have died of 


wounds, 

Tue South African Government railways are stated to 
be raising a company, consisting of three officers and 286 
men of all grades from stationmasters to firemen, for 
operating railways in France. 

REPLYING to a question in the House as to what the 
increased war bonus would cost the State, Mr. Runciman 
stated that, as far as can be ascertained, it is not likely 
to be less than £6,500,000 a year. 

AN innovation has been introduced by the refreshment 
department of the Chicago, Burlington and Quincy 


Railroad. -This is the provision of ‘‘ soda fountains ”’ on | 


some of the popular passenger trains. It is intended to 
keep them in use all the year round, and to provide cool 
drinks in hot weather and warm drinks in cold. 

On Monday night last the four lines carried by that 
portion of Charing Cross bridge for which Parliamentary 
powers to strengthen were refused some litt'e time ago 
were closed’ for repairs from 12.30 a.m. to 8.30 a.m., and 
the trains running between those hours were stopped at 
Cannon-street. ‘Ihis arrangement is to continue until 
the repairs are completed. 

A matrer that will adversely affect the carriage of 


grain in the United States is a shortage in the wagon | 


supply. From a census taken on September Ist it was 
found that those companies which had on their tracks on 
that day more wagons than their normal number had an 
aggregate surplus of 43,541 cars, but those companies 
which had fewer than their normal number had a total 
shortage of 57,822, making a net shortage of 14,281 cars. 
This is the first September since 1907 that there has been 
a shortage. 


THE report of the Southern Pacific Railroad Company 
says that the following are the increases in the price of 


m4iterials bought during the year ended June 30th, as | 
| largest in the world, 8900ft. long and 124ft. high. The | 
| total covered by the lake that has been heaped up behind | 

the dam approximates 43 square miles; while seventeen | 


compared with the prices of 1913 and 1914 :—*“ Pacific ”’ 
type locomotives, 30 per cent. ; 10,000-gallon locomotive 
tenders, 48 per cent. ; 12,500 gallon tank cars, 28 per cent. ; 
plate girder bridges, 97 per cent.; rolled beams, 97 per | 
cent. ; bar iron, 143 per cent. ; journal bearings, 99 per 
cent. ; rivets, 134 per cent. ; barbed wire, 78 per cent. ‘ 
tie plates, 91 per cent. 


Tae El Paso and South-Western Railroad installed, 
some two or three years ago, some speed indicators and 
recorders on its locomotives. These were regarded as 
a passing fad by the foremen, but they have now appre- 
ciated their benefit. Any variation outside certain speeds 
has to be explained by the drivers, who, recognising that 
all acts of carelessness in driving will be displayed, are 
handling their engines with greater consistency. To the 
company the benefit comes in longer intervals between the 
visits to the shops for overhauling. 


To commemorate the life work of James J. Hill, of 
the Great Western Railroad of America, the sum of 
125,000 dols. has been raised to establish the James J. 
Hill Professorship of Transportation at Harvard Univer- 
sity. The first person to fill the Chair is Mr. W. J. Cun- 
ningham, assistant to the president of the Boston and 
Maine. Mr. Cunningham has been connected with Har- 
vard since 1908 as a lecturer on railroad operation, and 
subsequently as assistant professor of transportation, but, 
by special permission, has remained in touch with active 
railway work. 

On the Buenos Aires Great Southern, for the year 
ended June 30th last, transportation expenses increased by 
6 per cent., owing to the higher cost of fuel. Coal con- 
sumed increased by only 2 per cent., which result was very 
satisfactory, seeing that the ton-mileage increased 12 per 
cent. On the Central Argentine the higher cost of fuel 
increased the working expenses by £178,725, and the 
greater cost of other indispensable supplies by £11,120. 
In order to combat fuel difficulties_there has been an 
extension on the latter line of the policy of using wood 
wherever possible. 


THE Scottish railway companies are, as stated in this 
column of our issue of the 20th ult., anxious that the 
wagons of the traders should be included in the Scottish 
wagon pool. The President of the Board of Trade was 
asked recently what. steps had been taken to secure the 
pooling of railway wagons in Scotland, including traders’ 
wagons, in order to provide for the earlier dispatch and 
delivery of coal from the pit-head. To this Mr. Runciman 
replied that the question as to whether the existing 
railway pool can be extended to traders’ wagons was 
receiving attention. 


_ THE Secretary of War announces that the Commander- 
in-Chief of the British Army in France has appointed 
Sir Erie Geddes to be Inspector-General of Transportation. 
Phis position will be in addition to that of Director-General 
of Military Railways in the War-office. In order, however, 
to provide adequately for the conduct of all classes of 
transport work dealt with in the Department of the 
Director-General of Military Railways, the Secretary of 
State for War has appointed Sir Guy Granet, general 
manager of the Midland Railway, whose services have been 
placed at his disposal by the directors of that railway, to 
be Deputy Director-General of Military Railways in the 
War-office. In the London Gazette of ‘the 26th ult., in 


which the announcement of Sir Eric Geddes’ dual appoint- 
ment is made, it is stated that he is to have the rank of 





temporary Hon, Major-General. 


NOTES AND MEMORANDA. 


THERE are perhaps a hundred makers of farm tractors 





A HYDRAULIC system of cleaning and removing the 
cores from large castings is in use in America, the castings 
being treated with a heavy stream of water from a fire hose, 


THE analysis of a stainless steel given in La Chronique 
Industrielle is :—Carbon 0.28 per cent., silicon 0.01 per 
cent., manganese 0.12 per cent., chromium 12.7 per-cent., 
cobalt 0.45 per cent., iron 86.6 per cent. 


THERE are 279 sewerage systems in Canada, having 
an aggregate mileage of 4223. They were built at a 
total cost of £15,100,000. In only 75 municipalities 
is the sewerage treated. Proportionately to population, 
the West, with 28 treatment plants, is much better supp!isd 
than the East with 47. 


| Tests carried out in a modern American foundry 

to ascertain the power consumed in driving cleaning 
machinery for castings show that single tumbling barrels 
of 36in. to 40in. diameter require an average of 4.3 horse- 
power, while a pair of barrels can be driven simultane- 
ously by a 5 horse-power motor. 


On Fifth-avenue at Forty-second-street, the heaviest 
traffic of any city in the world exists according to a recent 
census. Between 3.30 and 4.30 p.m. 1149 vehicles 


the record is 600 in an hour on the Boulevard de Capucines. 


Ir is anticipated that the manufacture of tungsten 
lamps will be simplified by a recent invention. Tungsten 
when melted or solidified is not malleable, so that it 
exmnot be worked or drawn into wire. The addition of 
two per cent. of boron or boron nitrate to the fused mass 

of metallic tungsten seems to overcome this difficulty, 
| and forms the basis of the patent. 


| AccorpInG to the Electrical World, a firm of engineers 
| in Berlin is now building a 60,000 kilovolt-ampére gene- 
| rator wound for 6600 volts, and operating at 1000 revolu- 


| tions per minute. The generator is intended for the 





| transmission in a 60,000 kilovolt-ampére transformer. 


THE pressure of electricity required to produce a spark | 


across the points of a sparking plug in an internal com- 


| bustion engine under working conditions is between | 


| 8000 and 12,000 volts. If the points are set too far apart, 
| as frequently happens, even this pressure is insufficient to 
| jump the intervening space and ignition failures ensue. 
| ‘The correct space between the points of a plug is about 
| half a milimetre. 


| THe Cauvery dam when completed will be one of the 


villages have been submerged thereby, the population 
of which was nearly 10.000. The first stage of the reser- | 
voir, with the weir 80ft. high, is expected to be completed 
by the end of the current year, the final stage being 
taken in hand later. | 


Merat production in Japan shows a decided increase 
for the year 1915. Official figures show that the total 
value of the mineral output was £17,600,000. This | 
represents a gain of £2,100,000 over 1914. The total 
value of metals produced amounted to £3,600,000, or | 
57 per cent. above the previous year’s figures. The | 
increase in copper output was 7 per cent., and in value | 
more than 37 per cent. over 1914. Antimony output 
increased 200 per cent. 


Ir is reported that the International Nickel Company | 
of America produced in the month ef August 7,600,000 Ib. | 
of nickel, the largest quantity it has produced in any | 
one month. During the year ended June 30th, 1916, | 
Canada exported to the United States 52,742 tons o/ nickel- 
copper matte containing 64,622,286 lb. nickel. During | 
the year ended June 30th, 1916, the smelters in Ontario | 
exported matte worth about £5,000,000. The metals 
in the matte when refined represent a value of_ about | 
£8,000,000. 

SPEAKING before the South African Institute of Electrical | 
Engineers with reference to the electrical plant at a | 
Swaziland tin mine, Mr. W. Elsdon-Dew said that no | 
trouble had been experienced from attacks by white 
ants on the power line poles when these had been creosoted. 
and if paraffin were periodically introduced into a hole | 
bored into the wood near the base of the pole. But | 
blue-gum or eucalyptus poles cut from trees that had 
been growing less than five years have a very short | 
life through dry rot setting in. Black wattle of more | 
than five years’ growth would now be used, and much | 
better results were expected. 


| 


Wuat is claimed to be the largest steel chimney iu | 
the world is to be seen at the United Verde Copper 


Company’s Works at Arizona, United States of America. |. 


It is 30ft. 9}in. in diameter inside the steel plates and 

is 400ft. in height from base to top. Inside the steel | 
plating is a brick lining 4in. thick throughout its height. 
Another steel chimney of great size is the one at the 
smelting plant of the Calumet and Arizona Mining Company 

at Douglas. Within the steel plating it has a diameter | 
of 25ft. 9}in., and its height is 305ft. above the top of the | 
foundation. It has a hollow-tile lining 4in. thick through- | 
out its height. The foundation was cast from moulten | 
slag hauled to the site in the slag pots. 


REcENtT tests, notably those of Dr. Becker, indicate 
that the tendency of a material to fail depends, within | 
certain iimits, upon the strain, and that a stress in one | 
direction, while it does not set up lateral stress, does set 
up lateral strain, and affects the strength of the material. | 
An analysis of diagonal stresses in a girder shows that, in | 
general, a load which sets up a stress in a diagonal direction 
sets up a second stress at right angles to that direction. | 
Hence, according to Messrs. Herbert F. Moore and | 
W. M. Wilson, in a treatise on the “Strength of webs 
of I-Beams and Girders,’”’ in the Bulletin of the) 
Illinois University, in considering the strength of a girder | 
to resist a diagonal stress any stress at right angles to | 
that diagonal stress must be taken into account. 





in the United States and the number is steadily growing.” 


were counted proceeding south. The top figure for the | 
Strand, London, is 900 vehicles per hour, and in Paris, | 


MISCELLANEA. 

Durine the last two years only 600 pians for new 
houses have been passed by the Birmingham -building 
surveyor; these plang represent only 1500 dwellings 
as compared with 8400 in 1912-13. 


AMERICAN manufacturers of dry batteries for flash 
lamps are evidently reaping a fine harvest at the present 
time, owing to the greatly extended use of these lamps 
in this country and at the Front. ‘The output of these 
batteries for 1916 is conservatively estimated at 
130,000,000, 


Tre landslide cn the Panama Canal, which tied up 
traffic from August 30th to September 7th inclusive, 
for ships drawing over 17ft. of water, was due to the sudden 
movement into the canal prism of a large rock in the base 
of the Cucaracha slide. This rock mass was very hard 
and compact, and it was necessary to drill and blast 
it before the dredges could remove it. 


Tue Southampton borough electrical engineer has drawn 
attention to the necessity of preparing a scheme of boiler 
extensions, and has been authorised to prepare such 
a scheme. In view of experience as to the heating of 
stored coal, a drift has been cut through the large heap, 
which was found to be in good condition. The Council 
has in stock about four times as much coal as in normal 
| times. 

Tae returns of the Manchester electricity department 
on the effect of the Daylight Savings Act show that for 
the quarter ended September 30th, the actual consumption 
for lighting purposes increased by 6 per cent. on units 
supplied. The consumption for power purposes increased 
to an enormous extent. The fact that more electricity 





| Rheinische Westphaelische Elecktrizitaets Werke. The | 
| 6600-volt energy will be stepped up to 110,000 volts for | 


should be used for lighting purposes despite the extra 
; hour of daylight as compared with the same period of 
| 1915 is interesting. 


Macnetic chucks are being used by an American 
firm for holding 104 needle pointing dies at once while 
| the operation of grinding on one side is being performed. 
The dies are ground on four sides in this manner, and the 
time saved by the use of the magnetic chuc’ is almost 
beyond calculation. These dies are used for making 
knitting needles. The dies are strongly magnetised 
| from the action of the magnetic chuck. To.demagnetise 
them they are wiped across the top of a demagnetiser. 


| Preciowmary exploration for coal in West Iceland 
were made last year. They were continued this summer 
|and showed that the coal improves as the workings 
go further into the mountains. The coal first obtained 
was a kind of lignite ; the best of it was somewhat black 
and heavy, but of fair quality, and was doubtless suitable 
| for domestic use. It is pointed out, however, that even 
| if the coal proves better in quality than the samples 
hitherto obtained, considerable difficulties of shipment and 
transport will have to be surmounted. 
AN important copper discovery is reported from Little 
Bay, situated on Notre Dame Bay about 200 miles north 
of St. John’s, Newfoundland. The lode is known at 


| present to be 300ft. wide. Assays made on the ground 
| show rich veins from lft. to 2ft. wide, which contain nearly 


pure cupro-pyrites running as high as 29.5 per cent. of 
copper. A company has already begun to operate the 
lodes, and a hydraulic plant is now in process of installation 
with a view to operating a 200-ton concentrator. This 


new strike promises to be one of the richest deposits of 


copper in British North America. 


Ir has been fully realised in certain industries that the 
cost of power in itself is a mere trifle compared with the 
total’ costs of production and marketing, and while we 
would not under-estimate the importance even of “ mere 
trifles,’ says the Electrical Review, we wish to point out 
that the saving of labour, combined with increased output, 
resulting from the liberal employment of electric power 
in industry is of far greater moment, and should be given 


| greater prominence in discussing this subject. The 


importance of this point was marked before the war ; in 
the future it will be of still greater significance. 


A LARGE electrical undertaking is being founded in 


| Southern ‘‘ Esterbothnia,” in Russian Finland, in which 
| three towns and twenty-eight rural districts are concerned: 


It is intended to form a company for carrying out the 
project, and to set up four stations for the generation of 
electrical power, viz., at Sturo, Ilistaro, Kurikka and 
Alavu. It is proposed to absorb all the small electrical 
undertakings at present -existing in these districts. 
According to the Pravitelstvenneit Vyestnik, in the region 


| covered by the operations of the new company there are 
| many waterfalls and extensive peat deposits which will 


make it possible for power to be generated at a moderate 
price. 
Tue Sydney Office of H.M. Trade Commissioner in 


| Australia has forwarded a copy of the specification and 


conditions of tender in connection with a call for tenders 


| by the New South Wales Department of Public Works 


for the supply -and erection of pumping machinery im 
two units, driven by suction gas or by steam, for the 
Inverall water supply. Sealed tenders, on the proper 
forms, will be received, up to 2 p.m. on January 8th, 
1917, at the Department of Public Works, Sydney (N.S.W.), 
whence als9 copies of the specification and form of tender 
may be obtained. A copy of the specification, conditions 
and form of tender, &c., may be inspected by United 
Kingdom manufacturers of pumping machinery at the 
Department of Commercial Intelligence. 


Tue Commercial Motor Users’ Association has just 
won an appeal case on behalf’ of users of heavy motor 
cars. One of its members was summoned and convicted 
at the Birkenhead Police-court for causing a four-ton 
Sentinel steam wagon to stand on a bridge contrary 
to by-laws made by the Chester County Council under 
the Locomotives Act, 1898. Although evidence was 
produced to show that the vehicle was registered as a 
heavy motor car, the magistrates held that it was a 
locomotive within the meaning of the Act, and imposed 
a fine. The Commercial Motor Users’ Association decided 
to appeal against this decision in the interests of users, 
and on October 25th, before the Lord Chief Justice, 
Mr. Justice Ridley and Mr. Justiee Low, the appeal 
was allowed with costs. 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES.—Mrrcne.t’s nisi geen Srorz, 576, Can; 
CHINA.—Kagiy anp ee eae and 


FF ky --* way a 
EO TT OE Borvast aND Cusritize, Rue de la 
& Cmm., Rue Dauphine, 30, 
INDIA.—A. J. Commmanen 209 Ce, A a am nai 
Srink axp 
—Lonponme x0 Co, 07, Corso, Rome Frarz.ii Taxves, Corso Umberto, 
ale ie Same 5 Unio Horru, Milan ; 


JAPAN.—E feLLy awp Wa.su, 





ICA. a8 Dawson axp Sons, Liwirsb, 7 Sea-street 489), 
are Cmrrnat News excr, Lintrep, Johannesburg, Durban, &c,, and at 


N Johann Hanp: 
— wwe Aozncr, 52, ty Sobanetary esburg ; EL 





AUSTRALIASensts 2a Goren, eae hae , Sydney, Brisb 
Marius a 4 Oo. Greshan 
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NOVEMBER 3, 1916. 


A Clearing House tor Machinery. 


THE announcement that the Ministry of Munitions 
has established a Central Clearing House Organisation 
for the purpose of tracing and registering machinery 
which is idle or about to become idle is a welcome one. 
There may be, and probably are, reasons underlying 
the action now taken which are not at the moment 
quite apparent, but from obvious aspects what has 
now been done is a practical and timely step, and, 
assuming that the control of the new organisation 
is entrusted to the right hands, it should be capable, 
both now and in the future, of carrying out much 
useful work. 

That there is need for a Clearing House for 
Machinery will be freely admitted by those in close 
touch with the situation. Without in any way 
seeking to belittle the excellent services which the 
Ministry of Munitions, in conjunction with the 
engineering industries, has rendered in mobilising 
our manufacturing resources for the better prosecu- 
tion of the war, it must be admitted that there is 
still need for closer co-operation between the 
Ministry and firms engaged in carrying out contracts, 
so that the existing facilities for production may be 
utilised to the fullest advantage. In spite of the 
phenomenal increases in output recorded that has 
not yet been by any means achieved. The waste 
of effort has to a certain extent been unavoidable 
in the circumstances, and in any case it would be 
futile at this moment to seek to lay the blame on 
particular shoulders. There have, however, been 
many instances in which firms have been asked to 
undertake work for which their equipment, labour 
resources, and experience rendered them ill-fitted, 
while other manufacturers who could easily have 
executed such contracts were, by reason of the lack 
of discretion in placing the orders, struggling with 
shop problems of the same class. There were also 
the cases of firms which were anxious and willing to 
secure orders for materials of war for which they had 
the necessary plant, but which, for reasons which have 
never been, and probably cannot be, explained, ‘had 
their machinery standing idle for considerable periods. 
In another group were those businesses which, after 
failing to obtain contracts from the Ministry of 
Munitions at quoted prices, afterwards executed the 
work as sub-contractors at higher quotations. It 
will be said that incidents of this character are 
inevitable when a nation is engaged in a great war. 
Perhaps so, but that is no argument why an effort 
should not be made to remedy these evils. To be 
resigned, in the cant phrase, to the “ inevitable,” is 
to make a confession both of weakness and of failure. 
Let it be admitted that the placing of war contracts 
on a large scale is inclined to impair the moral fibre 
of those engaged in the business, or at least to induce 
a slackness in the placing of orders which opens the 
way to the doing of things which would never be 
tolerated under ordinary business conditions. A 
strain is then placed on business sense, and even 
on commercial morality, which sometimes reaches 
the point of rupture, if not in the case of principals 
certainly in some of the subordinate members of 
the commercial edifice. If these are war tendencies 
which no organisation can ever hope to eradicate at 
least their effects may be mitigated, and the special 
organisation which has now been set up by the 
Ministry of Munitions will no doubt help towards 
thisend. There is no hint of these things in the 
offical announcement. The functions of the new sub- 
department are stated under two main heads. The 


first is to ensure that contracts placed by the Ministry 
are directed towards any unoccupied manufacturing 
capacity which may exist in the country. That 
capacity has existed and still exists is common know- 
ledge, and the extraordinary pressure not only for 
maintaining but for increasing our supplies of muni- 
tions—using that word in its broadest sense—for 





some time yet to come, presents a great opportunity 
of bringing within the fold of the Ministry of Munitions 
any manufacturing capacity not yet fully utilised. 
The continuation on the necessary grand scale of the 
offensive on the Somme, the sore needs of Rumania 
and Russia for munitions, emphasise the urgency of 
fully employing all branches of the engineering 
industry in the fulfilment of the task. There is no 
reason to doubt that manufacturers will co-operate 
with the Central Clearing House, and that those 
having idle resources or machinery which may be 
unemployed in the near future will, in the national 
interest, disregard the opportunity which may exist 
of extending trade at the expense of rivals working 
on Government contracts, and disclose the character 
and extent of their manufacturing resources, which 
are or may be available for Government work. It 
should be noted that the Clearing House is to act. not 
only for the Ministry of Munitions but for other 
Government departments requiring supplies of engi- 
neering material. The second function of the Clearing 
House is capable of somewhat wide interpretation. Itis 
intended, it is stated, not only to place contractors 
in touch with all departments requiring the help of 
industry, but generally to assist contractors who are 
able to undertake additional or more suitable work, 
not only now but at a future date, and to render 
help in maintaining continuous employment of their 
machinery and labour. This is an ambitious pro- 
gramme, and if the. wording is somewhat vague it 
must be taken to mean not merely that the step taken 
will lead to a gradual i increase in the output of mate- 
rials of war—which is the immediate object sought— 
but that the Ministry of Munitions will, as far as the 
engineering industries are concerned, seek to merge 
its activities at a later date into those of a Ministry of 
Commerce. The reference to steps to secure con- 
tinuous employment can hardly be made to carry 
any other interpretation. If it implies, as one hopes 
may be the case, that the Clearing House will, at the 
conclusion of the war, come to the assistance of 
industry in bridging over the gap between war and 
peace trading, and will lend its aid in dealing with the 
demobilisation of the fighting forces, so that the needs 
of industry and the interests of the men who are to 
be returned to civil employment are co-ordinated in 
a well thought out scheme, then the peace activities of 
the new body will be even more important than those 
it will exercise during the remaining period of the war. 
The close relations which will by then have been 
established with the engineering trades will be an 
advantage, as no Government department can hope 
to do any useful work in the interests of the engi- 
neering or other industries without a full knowledge 
of the manufacturing situation. 

In some quarters there is a feeling that engi- 
neers will prefer to deal with after-the-war 
problems unhampered by the well-meant in- 
terference of any Government department, but 
even the desire of the industry to work out its 
own salvation in the trying period following the 
cessation of hostilities will be no bar to the co-opera- 
tion of any body of Government creation which 
approaches the problem in the right spirit and is armed 
with the necessary knowledge. The Clearing House 
for Machinery may, if opportunity serves, be evolved 
into a body cf this character. It looks like the begin- 
ning of a great experiment which is being made 
in a way which, because it commits its sponsors to no 
very definite responsibilities, may succeed in dis- 
arming criticism. 


The Forth and Clyde Canal. 


Svacestions have been made from time to time 
that a ship canal should be constructed across the 
middle of Scotland, linking up the Firth of Forth 
with the Firth of Clyde, and so the North Sea with 
the Atlantic, by a shorter route than either that 
round the North of Scotland or the English Channel. 
From an engineering point of view there are no 
insuperable difficulties, the plans projected are 
perfectly feasible, the gradients are easy, and there 
are no great obstacles to be overcome; it may he 
accepted-that:such a canal would be easy to construct. 

The project was much discussed a year or two 
ago, but was dropped, and has apparently lain 
dormant since. It is now in process of resuscitation, 
and is under consideration by an influential body 
of men, composed of weighty representatives from 
all the towns and cities in Scotland likely to be 
affected by such a scheme. Conferences have 
been held in Edinburgh and Glasgow by special 
committees appointed from Corporations and from 
the Convention of Burghs; a unanimous resolution 
was adopted in favour of the proposal in view of 
its immense importance for naval strategy and 
commercial purposes of the United Kingdom. It 
was also agreed to recommend that copies of this 
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resolution be sent to the authorities of all the large 
seaports of Great Britain and Ireland, asking them 
to give their support to the scheme. It is apparent 
from the constitution of these committees that there 
has been a great development of the idea during 
the last year or two, for it evidently has now the 
benediction of all, or nearly all, the commercial 
magnates of the district. This is no doubt largely 
due to the war, and perhaps not a little to the part 
which has been played by the Kiel Canal in affording 
efiective shelter to the German High Sea Fleet 
for so long atime. It will be observed that the resolu- 
tion puts two main arguments for the construction 
of the canal, presumably in the estimated order 
of their importance, i.e., for “naval strategy ” 
and for ‘commercial purposes.” It is perhaps 
only human that a body of men comprising represen- 
tatives of business communities which might reason- 
ably be expected to receive an access of commercial 
prosperity if such a canal were constructed, should 
lay greater stress on its naval or imperial value 
than on its commercial or local possibilities, for 
naturally the contributions to its cost from the 
Imperial and from local sources would be in direct 
proportion ‘to their relative importance. Really 
there is no ‘outstanding fact of the war bearing 
on the pros and cons of the question which differs 
from those put forward in ante bellum days; nothing 
has happened to show that such a canal is absolutely 
essential from a strategic point of view; our Grand 
Fleet has not suffered, so far, from lack of such a 
convenience ; enemy efforts, whether exerted in the 
air, on the sea, or under the sea, have not been success- 
ful in even offering a serious threat to bring down 
the Forth Bridge and so block, even temporarily, 
the waterway for our ships to the base at Rosyth 
as was feared in some quarters might happen, though 
this is no proof that such a possibility can be ignored 
with impunity. Our naval cordon has been of 
such an extensive kind, and of such an invulnerable 
quality that no approaches, of a serious nature, 
to the Firth of Forth have been possible to enemy 
ships; nor have we ever been so pressed that an 
exit through such a canal as a means of withdrawal 
for a surrounded squadron has been in the least 
degree necessary. Yet there is no doubt that 
circumstances might possibly arise in the future 
which would make such a convenience invaluable, 
not only to prevent vessels being locked up in, 
or shut out of Rosyth, but also to provide ready 
access to the great Clyde shipyards for repair after 
damage. In the last resort, it would be available 
as sheltered harbourage from a dangerous enemy 
in the way the Kiel Canal has been used by the 
German Fleet. May the day be far away, however, 
when British ships of war are driven to seek such 
an inglorious refuge. 

These are in the main the strategical arguments 
for such a canal. How would it affect Scotland 
commercially ? Here we are not so sure of our 
ground, though presumably there is good reason 
to look with confidence to beneficial results in this 
direction, if we are to judge by the business backing 
the proposal now enjoys. There can be no doubt 
that such a connection between ports on the East 
and West coasts would be of immense value. The 
canal would also provide a direct route from the 
West to Scandinavian and Russian ports, and in 
this fact we have an argument on the commercial 
side which is stronger than it was before the war: 
there is likely to be a great commercial development 
in Russia, and to a lesser degree in Scandinavia, 
when peace conditions are re-established, and a 
canal across Scotland would offer a decided induce- 
ment to shipowners in those countries. The tract 
through which the canal would pass is close to coal 
and oil districts; it takes in both Glasgow and 
Edinburgh, and offers many opportunities of rich 
developments in new directions; but it is very 
questionable whether these inducements alone are 
promising enough to attract sufficient capital to 
meet the huge expenditure which would be involved. 
It is possible that such a work would offer a 
useful field for the employment of the thousands 
of prisoners of war now in our hands on excava- 
tion and similar labour at the usual rates paid 
under the same conditions in Germany, unless the 
strategical quality of the work were urged as put- 
ting it within the scope of prohibited occupations. 
In any case reliance would have to be placed 
on national help to a considerable degree, but 
this would, we think, be justifiable on the ground of 
the possible strategical importance of such a canal. 
What the relative worth of the two factors “ strate- 
gical value ’and “commercial value” may be appraised 
at by technical experts it is difficult to say, but 
certainly in these days of vast expenditure on national 
undertakings the scheme has a good chance of 
sympathetic consideration by the Government. 





REFLECTIONS. 
oa -_ 

COMPETITION in mechanical engineering is clearly 
going to be even greater in the future than it has 
been in the past. When men alone followed the 
profession they found that the number entering it 
was always rather greater than the demand, and 
there was a rush for vacancies. Indeed, men were 
so easily obtained that a salary of ‘four hundred 
a year at forty ” was sufficient to attract any amount 
of applicants. 
that the ordinary mechanical manipulations of the 
workshop are within their scope—which seems to 
have surprised some people, in spite of the fact 
that women have been minding machines for genera- 
tions—they are beginning to hanker after the greater 
depths of the craft, and nothing will surprise us more 
than if there isnot a veritable influx of lady students to 
the technical schools when the war no longer demands 
shells and more shells. Intelligent women will 
not be content to plod along at repetition machinery 
alone, but will endeavour—only the future can 
show with what success—to become trained engi- 
neers. We wonder if, in a few years’ time, we shall 
see lady members of the Mechanicals and Civils, and, 
if so, whether the amount of talking will be improved 
as well as increased ? Will their presence also check 
or encourage the movement towards smoking. at 
meetings ? A sign of the coming change ic the 
approaching completion of the women’s workshop 
in Scotland, of which we announced the establish- 
ment only a few months ago. Women are to do 
everything there, and some of them, at least, will 
have to be trained engineers if they want to keep 
the business running when the war ends. On rather 
a different road, but leading more or less in the 
same direction, is the instructional workshop in 
one of the London suburbs, which the Ministry will 
shortly open. Here some two hundred women— 
the fact that there will also be some three hundred 
men is’a detail which it is sufficient to mention in 
passing—are to be trained in the manufacture of 
aero-engine s. The material for instruction 
will be part of the actual useful product of the 
works. This would be approaching apprenticeship, 
were the course not so short—only six weeks. On 
the other hand, all the pupils must have been through 
munitions works before. The new place is clearly 
to be a sort of “ finishing school” for lady munition 
makers. Again, we wonder how many of them 
will turn up in the technical colleges when peace 
returns. In the past man married to provide himself 
with a help-meet ; in the future he may perchance 
have to do it to remove a competitor ! 


* *+ * &© * 


RANDOM 


Ir cannot fail to strike the observer as a remarkable 
fact that whilst we are still engaged in the most 
costly and the most terrible war the world has ever 
known, we are yet contemplating the execution of 
works which even in peaceful times would be regarded 
as stupendous. One of these works alone, the 
Channel Tunnel, would, it is estimated, cost sixteen 
million pounds sterling at pre-war prices ; another, 
the Forth ahd Clyde Ship Canal would cost several 
millions, and for the third—the remodelling of 
London on the grandiose schemes of the London 
Society, would cost sums before which the odd 
millions required for the building of a new road 
bridge at Charing Cross, and the erection of a new 
station for the South-Eastern and Chatham Railway 
on the south side of the river, are a mere bagatelle. 
It is clear that the promoters, at least, of all these 
schemes, and many of them are shrewd enough 
business men, do not look upon the financial future 
of the country with dejection. From this fact we 
may suck a little comfort. The mind of the “ general ”’ 
is stupefied by the probable cost of the war—say, 
five thousand million pounds or so—and looks upon 
a national debt which in interest alone must absorb 
some two hundred millions or more per annum, as 
if it meant there would be no money for anything 
else. Where, then, are the twenty or thirty millions 
required for two alone of the works we have men- 
tioned, to say nothing of a score of others, to come 
from ? The answer appears to be that, in spite of 
its huge indebtedness, the credit of this country is 
still unimpaired, and that as long as there is enough 
money to pay interest, plenty of people will be 
prepared to advance capital. Even after the Franco- 
Prussian war, when our Ally was struggling with 
an indemnity which the world regarded as extor- 
tionate, she was able to take in hand the rebuilding 
of those parts of her capital that the Communists 
had destroyed, and in a very few years—not more 
than five or six—the most beautiful city in Europe, 
as Napoleon III. and Hausmann had made it, had 
removed nearly all traces of the fearful disfigurements 
she had suffered at the hands of her own people 
and of the enemy. 

* * * * * 

Tue Channel Tunnel scheme is the most notable 
of the three we have mentioned, because its achieve- 
ment would be a material declaration of our alliance 
with France, conceived on an Olympian scale. 
It would mean literally that we had forged a bond 
between ourselves and our one-time hereditary 
enemy. But it would not mean, as some timid people 
believe, that we had for ever thrown away that 


But now that women have found, 





sure shield and defence upon which the integrity of 
our island depends. We should indeed open a 
doorway between ourselves and the Continent of 
Europe, but we should always be able, on the pressing 
of a button, to slam the door in an enemy’s face. 
The military instinct is, properly, not to throw away 
a magnificent defence, but against that has to be set 
the economic value of the open door. No country 
hesitates to build bridges across its great river, 
to cover its surface with railways, to cut canals, 
to construct harbours, to build armament work., 
and so on, because it fears that they may eventual!) 
fall into the hands of an enemy. If that argumeni 
were pushed to its logical conclusion, all develo))- 
ment, all progress, would cease. It must, moreover, 
never be forgotten that the findings of the various 
committees, which decided years ago on militar) 
grounds to prohibit the piercing of the tunnel, now 
require revision. They were made when an outbreak of 
war was always a more or less imminent possibility. The 
war has come, and in a year or so it will have gone, 
not to return again in all probability for at least a 
hundred years. The military objection to the 
tunnel is, then, undermined at the very moment 
when the economic arguments for it are redoubled 
by the awakening of Great Britain and France to a 
new industrial future. We do not press these argu 
ments only because we are engineers, and cannot 
contemplate a magnificent scheme without desiring 
to see its accomplishment. It is on the larger ground 
of the immense economic value of the tunnel that 
we hope to find the advisers of the Government 
reverse a decision which, however proper it may 
have been at the time it was given, hardly meets 
the conditions of the present. 


* * * * * 


THE most energetic opponents of the tunnel— the 
Morning Post, for example—cannot deny the in 
calculable value of a direct connection ~ between 
France and England. But their dread of the loss 
of our insularity is so great that they clamour for 
the preservation of our sea-shield, and offer as an 
alternative for the tunnel a train ferry. Where 
there is no possible alternative a train ferry is better 
than nothing, but no one can pretend for one moment 
that it is equal in value toa tunnel. Ona reasonable 
estimate, between thirty and forty trains a day 
might pass through the tunnel, occupying in the 
transit half an hour each. Under the most favourable 
circumstances, and with the best conceivable arrange 
ments, not half this number, and probably not a 
quarter, could be dealt with by a ferry. The transit 
alone would occupy at least an hour ; the docking, 
movement of the train, the lifting of it into position 
—necessitated by the tidal rise and fall—and so 
on, would, at a low estimate, consume at least twenty 
minutes more. Furthermore, as far as the comfort 
of passengers is concerned, there can be no question 
as to which plan is the better. Again, even from 
the military point of view, the tunnel, secure from 
attack, is vastly better than the ferry, as long as it 
remains in friendly hands, and it is almost as readily 
conceivable that the ferry arrangements at the two 
termini could be seized intact by the enemy as 
that the tunnel could be. Whilst, then, we might 
regard the train ferry as better than the present 
arrangement, we could never look upon it as more 
than a makeshift, now that the construction of the 
tunnel is an acknowledged possibility. 


* * * * * 


WE cannot expect people who consistently think 
so loosely, as do rabid socialists, to recognise the 
importance of verifying their quotations, nor can 
we expect an author whose object seems to be to 
set labour against capital to care whether or not 
he entirely perverts the meaning of a quotation 
by the omission of important contexts; but we 
might at least expect that if he gave the date 
of an article he was about to victimise at all—surely 
an act of supererogation under the circumstances 
he would give it correctly. Unless, indeed, a slip 
in this respect may be regarded as a welcome gift 
from Providence, since it defends the misquotation 
from comparison with the original. The author 
who draws these reflections from us is one who 
writes for the Labour Leader under the name of 
Wallhead—surely a pseudonym meant to imply 
that the brain within is inviolable, and that the 
owner is prepared to listen to all reasons, since. 
like Mr. Croaker, when he is ‘‘ determined ”’ he always 
listens to reason, “‘ because it can then do no harm.”’ 
This Mr. Wallhead takes an article which appeared in 
our issue of December Ist, 1915—he gives the date 
as October Ist, but no matter—and from it takes 
a few lines, which are almost verbally correct, but 
which are mixed up with a jumble of his own, the 
whole being indented so as to make it appear as if 
it was a complete and correct quotation from our 
pages. The Labour Leader matters little or nothing 
to us, but we must protest as energetically as possible 
against an article which, as a whole, has no such 
meaning, being distorted until it, appears like a 
capitalistic attack on labour. The article dealt with 
women labour, and pointed out that women might 
retain their place in the workshop if they would 
agree to accept lower wages than men, who have been 
paid on too high a scale for work that, as we now 
know, can be equally well performed by unskilled 
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labour. Unions insisted on skilled men, fully 
apprenticed men, being employed on certain opera- 
tions. Those men drew high wages. We now know 
definitely from experience that women can do the 
same work after a few weeks’ training. The economic 
deduction is surely obvious. The more intelligent 
workmen, at least, will not ask the country to go 
on driving tacks with a golden hammer when 
an iron one will do as well; to use expensive labour 
where cheap labour is quite as effective. 


* * * * * 


Ir was said that, after one of the battles in the 
Crimean war, round shot lay so thick upon the 
ground that you could step from one to another 
all over the field. If that was so in the Crimea, 
what must be the condition to-day over some of the 
most hotly-contested ground? It is true that 
the shells do not lie like stepping-stones, for they 
are mostly burst into a thousand fragments, but, 
on the other hand, the quantity of iron that now 
peppers the surface of the earth around Verdun 
or in parts of Picardy must be thousands of times 
greater than all that was used in the Crimean cam- 
paign. It has been stated—we know not with what 
accuracy—that as many as a million shells a day 
have been fired for days in succession by the Allies 
in France alone. That figure is, of course, vastly 
above the average, but if we take it that only one 
million shells per week have on the average been 
discharged by the French and the Germans on the 
contested ground in front of Verdun, a quite astonish- 
ing mass of metal is reached. For convenience, 
let us call the average weight of one shell one hundred 
pounds, probably not very far wrong. The fight has 
heen raging for over thirty weeks. Hence, over 
one yillion three hundred thousand tons of steel 
have been fired. The area of the battlefield cannot 
he very accurately given, but we may put it for 
convenience at one hundred square miles, or sixty- 
four thousand acres, which gives us an average 
weight of steel of about twenty tons per acre. At 
a moderate computation such scrap should be worth, 
let us say, four pounds a ton. Hence the steel 
harvest should yield those who may care to garner it 
cighty pounds per acre—the richest harvest it has ever 
known, and far more, probably, than enough to 
buy the land outright. This may not be a useful, 
but it is at least a curious reflection. We have, 
moreover, allowed nothing for the miles upon miles 
of barbed wire and constructional steel, nothing 
for broken guns and rifles, and other material of war, 
nothing for the higher value of gun-metal fuses, 
copper driving bands, and so on. It is possible, 
then, that we have put the value of these “ surface 
mines” too low. Is anyone going to collect all 
this scrap when the fields are again tilled? On a 
rough computation, the world must be putting 
at the present time at least fifteen million tons per 
year of iron and steel into warlike stores, and the 
greater part of that is being distributed over the huge 
hattlefield. Is all that to be lost for ever to the 
world, or are we to seek to hammer not only our 
swords into ploughshares, but the shards of shot 
and shell into tools and implements for industry 


and agriculture ? 
ee s 


“ Let us strip the definition of technical intricacies 
of such words as protions and ethereal electrical 
strains, which have the power of confusing the mind 
and of making us accept statements we do not quite 
understand.” This sentence occurs in a volume 
that is well worth reading more than once—Dr. L. 
T. More’g “ Limitations of Science.” It warns. us 
against a very real danger that surrounds all meta- 
physical thought. Félix le Dantee—the inventor 
of the immortal cynicism phénoménine—gives us 
the same warning in another way. ‘‘ From the 
moment,”’ he says, “‘ that one finds a word to represent 
a thing, it is very difficult to believe that the thing 
does not. exist.”” The warning is not unneeded. 
The deeper we go in science the greater becomes the 
desire to explain everything, and the more and more 
irresistible grows the temptation to claim a degree 
of knowledge which we do not indeed possess. 
Ashamed to admit our ignorance, we construct 
hypotheses to account for observed phenomena, and 
label the imaginary processes with names. The 
ether is a case in point. We cannot, because of our 
mental limitations, imagine how certain things could 
happen without the existence of an all-pervading 
medium. Hence we have concluded that such a 
medium does exist. It has been labelled ether, and 
80 freely spoken of in works on physics that the 
student is led to regard it as an entity, the existence 
of which cannot be questioned. Against this kind 
of attitude of mind Dr. More tilts with considerable 
skill. Occult phenomena, he thinks, are less per- 
plexing than occult explanations, and he _ holds 
“ that the formulation of laws deduced mathematically 
from experimental data alone, and not conjecture 
as to the causes of the phenomena, is the true province 
of science, and the only method certain not to lead 
us into vain metaphysical speculation.” A wise 
stying. The business of the present, particularly, 
is to peg away at the accumulation of facts, and that, 
we suggest, may be done best by ridding the mind 
of all hypotheses that may give rise to false precon- 
ceptions. Your researcher needs an open mind; 





he must not be prone to believe that things exist 
just because other people have given names to them. 
When he is in a difficulty he cannot do better than 
fall back on le Dantec’s phénoménine—that essence 
of a material that causes the observed phenomena ! 
As our knowledge increases, the amount of 
phénoménine found: diminishes, and the researcher 
may measure his progress by noting how the per- 
centage of this marvellous material diminishes in 
his analyses, just as he measures his progress in 
iron and steel metallurgy by noting the reduction 
of phosphorus or sulphur. 


* * * * * 


REFLECTING upon the future of Diesel engines in this 
column last week, we referred to the interesting 
investigation made by Professor Watkinson, of the 
Walker Engineering Laboratories, Liverpool, into the 
use of quite low compression pressure in such engines, 
and we added, ‘‘ He has, however, only used his 
method for starting the engine, and it remains to be 
seen. whether combustion is sufficiently complete to 
make continuous running at low compression pres- 
sures possible.”” We wrote upon the evidence con- 
tained in a paper read by Professor Watkinson at the 
last meeting of the British Association, which was 
entitled “‘ Starting Diesel Engines on Low Compres- 
sion,” and in which ne claim was made for continuous 
running. We have now received from Professor 
Watkinson the exceedingly interesting announcement 
that he has ‘‘ during the last eight months made very 
many experiments with low compression pressures 
under running conditions,” and he hopes to be able 
to publish the results of these experiments at an 


early date. 
* * * * * 


THE operations of the Man-power Board are causing 
much heart-burning. Not only amongst those who 
fear they, too, may be called to the Army, but by 
employers in all sorts of occupations who see the War- 
office tentacles closing round their experts and skilled 
men. The problem to be faced is one of the very 
greatest difficulty. We have the Army asking in one 
breath for more men and for more munitions. Clearly 
there must come a point when it cannot have both. 
If it takes from the factories the last of the skilled 
and experienced men the rate of output of war mate- 
rial must inevitably fall off. The problem that has to 
be decided is at what point is that stage reached ? 
How much further can we carry dilution and the 
dilution of dilution, substitution and the substitution 
of substitution ? Employers hold the view that 
the limit has already been reached, and implore 
the War-office to look in_ other directions 
for the men it needs. At the recent confer- 
ence of skilled trades connected with engineering 
and shipbuilding Mr. Henderson stated that the 
present unsatisfied demands of the technical units of 
the Army and of munitions, skilled and unskilled, 
were 160,000, and the skilled requirements alone 
32,000, and those demands could not be met without 
further dilution. The opposition to dilution has now 
practically disappeared, but it is held by many 
employers that the process has been carried as far 
as may be, and that further dilution will lead to a 
reduction of output. No one knew before dilution 
was introduced how much could be done by its help, 
and no one knows now whether or not it can with 
advantage be carried further. This alone may be said, 
that employers are probably the best judges, and the 
second best judges are to be found among the tech- 
nical men at'the Ministry. There is, we may remark, 
one source of labour which, as far as we know, has 
not been tapped as fully as it might be. We refer 
to. the men who return maimed from the front. A 
man with one eye may be no good in the Army, but 
he is almost as good as a two-eyed man at a 
machine.. Men with one leg or one foot could in 
many: instances easily carry on their old occupa- 
tions, and men with one arm would make almost 
as efficient. foremen as men with two. There are, 
unfortunately, plenty of such men about, and who 
can doubt that they would welcome a return once 
more to useful work. 
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The Floatation Process. Compiled and edited by 
T. A. Riexarp. San Francisco: The Mining and 
Scientific Press. Price 8s. 6d. net. 

Concentrating Ores by Floatation. By THEODORE J. 
Hoover. London: The Mining Magazine, Salis- 
bury House, E.C. Price 12s. 6d. net. 

HeERkE, it would seem, is a guinea’s worth of knowledge 

on that most interesting metallurgical development, 

the so-called floatation method of separating crushed 
metallic ores from their gangues. On closer acquaint- 
ance with the books, however, it will be found that 
the value of our guinea has somewhat depreciated, 
and that quite a considerable proportion of it has 
been spent on purchasing a record not of plain, 

established, technological and scientific facts, but a 

record of contentious history, litigations in the patent 

courts, and private quarrels. 
The situation is extraordinary. The floatation 
method of concentrating ores is undoubtedly one of 





great practical value, as may be judged from the 
statement made in Mr. Rickard’s book, that twenty 
million tons of ore are now treated annually by this 
process in the United States alone. The process in 
its practical bearings is quite simple. Its theory, 
however, is a mystery. It is capable of being carried 
out in a variety of essentially different ways, and 
each way seems to have been discovered—and 
patented—by half a dozen different inventors. These 
inventors seem nearly always to have quarrelled and 
fought with one another until, realising that their 
interests were alike, they united into a group which 
made it its immediate purpose to fight another group. 
In the end each inventor seems to have fought each 
of the others, and each group to have done likewise. 
What the position from the legal point of view is 
to-day we cannot clearly determine, but from a bitter 
remark in Mr. Hoover’s book we gather the impression. 
that it is not pleasant. From the scientific and 
commercial standpoints, however, the situation of 
affairs, as conveyed to our minds by these two 
volumes, is clear. It is all too evident that the 
troublous legalities through which the process has 
had to stagger have seriously hampered its commer- 
cial application, have caused many to shun it who 
would otherwise have been attracted by it, and have 
prevented its scientific aspects from being studied 
with the care and fulness which its importance and 
interest merit. 

The process in practice is, as we have said, quite 
simple. The ore and gangue, finely crushed, are 
agitated in a vat containing water to which a littie 
acid and a percentage of oil are added. When this 
is done the particles of ore, although their specific 
gravity is greater than that of the quartz, or other 
material forming the gangue, float to the surface of 
the water, and can be skimmed off. The gangue 
sinks to the bottom and is suitably drawn away. 

We are extremely desirous to avoid being drawn 
into controversy with any exponent of this floatation 
process. Therefore, before we attempt to explain 
the result obtained—a result which we freely admit 
savours at first sight of quackery—we hasten to state 
that the above outline is that of one modification of the 
process. It seems that sometimes the oil can be left 
out. On occasion, it appears, the acid can be dis- 
pensed with. At times both are omitted. At others 
alkali replaces the acid. So far as we can discover 
water is always present, but if it will avoid trouble 
we will willingly believe that it, and even the ore 
itself, are not really essential to the process. We 
have to add that the contents of the vat—it is not 
always a vat—are not invariably agitated. As for 
the ores treated, it seems quite safe to say that these 
should be metallic sulphides, or, in other words, the 
process is applicable to the common ores of copper, 
zine, lead, tin, molybdenum, and other metals. 
To avoid all chance of unpleasantness we must, how- 
ever, record that it has been applied to the recovery 
of gold, a metal which, of course, occurs free in 
nature. 

Having taken these steps to ward off possible 
criticism, we will try to explain the mechanism of 
the process, as we gather it to be. It appears to be 
established that the particles of ore float to the surface, 
because during the agitation of the contents of the 
vat each such particle becomes coated with a film of 
oil which assists the attachment of the particle to a 
bubble of air. It is the buoyancy of the air bubble 
which carries the particles of ore to the surface. The 
process, or something like it, may be seen going on 
in a tumbler containing soda-water. Up to this 
point the explanation is at least reasonable. Now 
comes the mystery. Why do the bubbles of air 
adhere to the particles of ore alone and not to the 
particles of the gangue material? They don’t. 
This fact, and the additional one that the presence 
of a small amount of acid in the water increases the 
selective action of the air bubbles, are sufficient for 
practical purposes. In the periods of rest permitted 
between litigations, attempts have been made to 
establish a theory for the phenomenon.. Some have 
tried to explain it solely on the basis of the known 
facts concerning surface tension. Many of these 
attempts have had the bottom knocked out of them 
by the establishment of the fact that oil is not always 
necessary for the success of the process. Others have 
sought to explain it purely as a chemical phenomenon, 
but have had to yield before the logic of the fact that 
acid at times can be omitted. Yet others see in it an 
electro-chemical phenomenon. These, it seems to 
us, are following up a promising line of investigation. 

This, however, is a review not an account of the 
scientific and commercial aspects of the process. 
To return to our two books we find that Mr. Hoover's 
is a third edition, having been first published in 1912, 
re-cast and modified in 1914, and now bronght up 
to date by the addition of a chapter covering the 
developments of the process up to June. 1916. Mr. 
Rickard’s volume may be described as a collection 
of some thirty-seven separate papers by different 
authors which have appeared since July, 1915, in 
“The Mining and Scientific Press,” an American 
contemporary, published in San Francisco, of which 
Mr. Rickard is the editor. 

The two volumes should be studied side by side, 
for in many places they supplement and amplify 
each other, and at times contradict: one another. 
Both books abound in statements which throw light 
more upon the history of the floatation process than 
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upon the process itself, and it is in such positions 
that the outside reader will find some interest, and 
not a little amusement, in observing how the one 
supplements or clashes with the other. One instance 
of this tendency may here be set down, because inci- 
dentally it throws a flood of light on the early history 
of the process and the people who were associated 
with it. 

Who first discovered the process it is impossible, it 
would appear, to say. Like many another discovery, 
a stone has been laid here by one person and there by 
someone else. The development of the process has 
been effected gradually, but it is a common belief 
among many that a woman, Miss Everson, should be 
credited with a considerable share of the merit attach- 
ing to its discovery. Here, at least, is what Mr. 
Hoover says on this point in his introductory “ His- 
torical Sketch’: ‘Tardy justice demands that, 
among those who builded better than they knew, the 
name of Carrie J. Everson, an American school 
teacher, and an assayer and chemist of ability, should 
be specially mentioned, because she discovered and 
enunciated the main and fundamental principles 
upon which all subsequent work has been based.”’ 
It would appear that Miss Everson stumbled across 
the idea quite accidentally in 1885. when washing 
some greasy sacks in which samples of concentrate 
had come to her brother’s assay office at Denver. 
‘** When she had the greasy concentrate sacks in the 
washtub, and gave them such agitation as was incident 
to the operation of washing,’ Mr. Hoover writes, “ it 
only required the customary acuteness of observation 
of the Western lady school teacher to grasp the 
essential facts of sulphide floatation.” Not only is 
this lady credited with having discovered that the 
oiled mineral could be separated from the gangue by 
a thorough agitation of the mass, so that the sulphides 
floated to the surface as a scum, while the gangue 
escaped at the bottom ; she is further stated to have 
discovered the effect of the addition of a small quan- 
tity of acid in increasing the selective action. 
Financed by a capitalist, one T. F. Crilley, the process 
was tried in 1889 on a fairly large scale. The crushed 
ore was first mixed with a thick black oil. To this, 
boiling water containing acid was added. A thick 
scum of mineral and oil rose to the surface, and was 
skimmed off. The process, it seems, was too startling 
in its novelty. Metallurgists looked at it askance, 
the application of the idea was not developed, and the 
invention failed as a commercial proposition. 

Turning to Mr. Rickard’s book we find this pretty 
story of how Miss Everson made her discovery very 
severely handled. It is not denied that one Carrie 
J. Everson applied for a patent on August 29th, 1885, 
covering a floatation method of ore separation sub- 
stantially as set out above. It is, however, stated 
in Mr. Rickard’s pages that the applicant was really 
a Mrs. Everson, the wife of a Chicago doctor. ‘‘ She 
was not a school teacher,”’ it is added, “‘ her brother 
was not an assayer, and there is no reason for regard- 
ing the story of the ore sacks as anything more than 
the fiction of an irresponsible scribe.”” Mrs. Everson, 
it is further recorded, died at San Anselmo, California, 
in November, 1914. Reference to the patent files 
shows that in 1885 the lady described herself as of 
“* Chicago, Illinois,’ while in a subsequent one which 
she applied for in 1891 she is stated to be of “‘ Denver, 
Colorado.” 


Returning to Mr. Hoover’s book and opening it at 
the additional chapter covering the developments of 
the past two years. we gather that a committee of 
Denver engineers has investigated the Everson 
““ mystery,” for it had been proposed to establish a 
memorial to one who had played such an important 
part as an early discoverer of a valuable metallur- 
gical process. Investigation, it appears, has shown 
that the lady was really Mrs. Everson, and that her 
husband was Dr. Everson. The ‘“ Everson myth,” 
as some called it, becomes clear when we read further 
that the real inventor behind the patents was her 
husband, and that “for sufficient financial reasons” 
these patents were taken out in the wife’s name. 
The romance seems ended, but the Everson patents 
still perplex the courts, and divide the exponents of 
the floatation process into two camps. To one of 
these camps Mr. Hoover seems to belong. This camp 
accuses the other of “‘ a lamentable lack of candour ”’ 
in attempting to limit the Everson patents to one 
half what it is claimed they really cover. Mr. 
Rickard is of the other camp, and accuses Mr. 
Hoover of idealising Mrs. Everson and her ‘‘ metal- 
lurgical adventure,’ and of reading into her patents 
what could only have been in her mind had she had, 
thirty years ago, the knowledge of what has since 
been discovered. 








A NEw iron and steel plant in Siberia is contemplated. 
According to the Iron Age, the plan, as a result of a recent 
meeting between representatives of the Russian Govern- 
ment and of the iron industry, is to raise a capital of 
20,000,000 roubles, the interest to be guaranteed to the 
banks subscribing. The Government is to lease the 
district of Kusnezk, where the works are to be situated, 
to the company for sixty years, the company to supply a 
fixed tonnage of rails and other railroad material yearly 
at current prices. This district has coal and iron deposits 
estimated at 1594 million poods, the ore having an iron 
content of 58 to 65 per cent. 





THE BLOOR-STREET VIADUCT, TORONTO. 


THE rapid growth of the north-east end of the city of 
Toronto has made necessary the construction of a new 
outlet to the central, western, and northern sections. 
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section of the viaduct, which is known as the Don section, 
the other two sections being the Rosedale and the Bloor 
sections—see Fig. 1. On December 17th, 1914, a contract 
was let to Messrs. Quinlan and Robertson, and a week 
later the order was given by the city engineers to com- 
mence work, with a period of three years allowed for com. 
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Fig. 1—THE BLOOR-STREET VIADUCT, TORONTO 


The Don Valey, through which flows the Don River, 
is the natural barrier between east and west of Toronto. 
It is also the natural entrance of three railway systems 
from the east and north, viz., the Canadian Pacific, Grand 











Fig. 2-TYPICAL CAST STEEL SHOE 


Trunk, and Canadian” Northern. A big public under- 


taking, the construction o/'the Bloor-street Viaduct, will 
when completed, so change the traffic routes as to cause 
much less congestion in the down-town section. 


The 
estimated cost for the whole viaduct scheme which, 


The contract for the superstructure was given to 
| the Hamilton Bridge Company, Limited, of Hamilton, Ont. 
The Don section of the viaduct. comprises two 158ft 
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approaches. The entire length of section is 2219ft., and 
the height above normal level of Don River is 132ft. The 
figures given in the table below are the city engineer's 
preliminary estimates, and are approximately correct. 
The arch spans are of the three-pin type, with a total 
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Pig. 3—ZAST 158-POOT SPAN 


it is expected, will be completed in December, 1917, will 
be in the neighbourhood of £500,000. 
The following particulars refer only to the largest 


width of 85ft. 8in., roadway 66ft., and two footpaths 
9ft. 10in. each. The bridge is of the double-deck type, 
and is designed to carry street railway and vehicular 
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traffic on upper deck, while provision is made to carry 
proposed subway traffic on lower deck. Each rib has a 
cast steel shoe—see Fig. 2—resting on granite blocks, 


which are accurately dressed to ensure a proper bearing. 
5 


A loading diagram is given in Fig. 4, while Fig. 5 is a | 


clearance diagram of the lower. deck. 
At the beginning of October about 85 per cent. of 
the substructure had been completed, while some 60 per 
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Fig. 5—-LOWER DECK CLEARANCE DIAGRAM 


cent. of the structural steel had been built in. In spite 
of the difficulty in getting steel, and the shortage in the 
labour market, we understand that progress is ahead of | 
schedule. Several views of the viaduct at different | 
periods in its construction are given on page 394, while | 
Fig. 3 shows the east 158ft. span, and Fig. 6 the west 
approach. . 

The entire viaduct was designed, and its construction | 
is under the supervision of the Toronto Department of | 
Works, of which Mr. R. C. Harris is Commissioner. Mr. | 
T. T. Black was resident engineer for Messrs. Quinlan 
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lating the head for the necessary drop across the air | is driven by means of a continuous-eurrent motor, whereas 


ejector. In the case of the second or “ shunt” system, 


the ejector pump and condensate extraction pump are 


| the cooling water for the condenser and the ejector water | driven by a small steam turbine. 


| are delivered in parallel, and the ejector water is returned 
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The tests were carried out on August 20th, 1916, in 
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| to the source of supply or to the circulating water suction. 


In other words, the circulating pump is designed for the 
normal head required by the lay-out of the plant, with 
allowance for condenser friction, and the quantity 
delivered is that needed for the condenser itself, plus 








Fig. 6—-THE WEST APPROACH 


and Robertson, the general contractors, and Mr. J. 
Gordon Jack was the resident engineer for the Hamilton 
Bridge Works Company, Limited. 


the necessary water for the air ejector. The third, or 


| ‘‘ separate pump ” type, of which the London and South- 
| Western installation is an example, differs from the 


| “shunt ” system only in that a separate pump is provided 








TESTS OF A LARGE SURFACE CONDENSER. 





WE have received from Willans and Robinson, Limited, 
of Rugby, some test results obtained on one of five surface | 
condensing plants, embodying that firm's rotary air pump 


system, and recently installed at the London and South- | 


Western Railway Company’s Durnsford-road power 
station. The station contains five identical plants, all 
of the same capacity, in addition to two small similar 
plants, and all the plants operate on the same principle. 


The main feature of this sytem is that the circulating 


water is passed through an ejector, as shown in the 
accompanying drawing, which takes the place of the 
ordinary air pump. A separate condensate pump is 


provided to withdraw the condensed steam from the | 


surface condenser, and to return it to the hot well. An 
automatic non-return valve is placed between the air 
ejector and the main condenser body, so as to prevent 
water being drawn into the condenser in case of failure 
of the ejector. There are three common forms of applica- 
tion of the system, known as the “ series,” the ‘‘ shunt,” 


and the “separate pump ’’ types respectively. In the | 
case of the “ series” type of plant, the whole body of | 


the circulating water is passed through the air: ejector 
before it enters the condenser—that is to say, the circulat- 
ing pump is designed for the normal quantity of water 
tequired by the condenser, but allowance is made in calcu- 


for delivering the air ejector water, as apart from the 


| main circulating water pump, which supplies the con- | 


denser in the ordinary way. 


Trial number , Sat vee Sige Eee ss Il. ..Guarantees. 
Duration of test .. .. .. 60min. .. 60min. .. _ 
Load, pounds of steam per 

_ hour o¢ we eet vey) os OR ATO =... 68,380 .. 68,000 
Vacuum at steam inlet to con- 

denser, corrected to 30in. 

barometer... .. .. .. 28.73in... 28.76in. .. 28.5in. 
Corresponding steam tem- 2 

PORNO wis hiss BO Be ce See. 6 82 F, 
Condensate temperature .. 82°F. .. 82.5°F... 87° F. 
Difference between conden- 

sate and vacuum tempera- 

es ke bo weve MIO Rs. sc OA a. oe Oar 
Circulating water inlet tem- 

68.5° F... 58.6°F... 66°F. 


ees See 
Circulating water outlet 

temperature ot ettine GOR... SER OFS, 
Difference between circulat- 

ing water outlet and 

vacuum temperature ee Se Ree Ff gt Seeehee ne ! 


Cooling water, gallons per 
WORT ghia ce ee 2d: (818,000 Uc. 817,000... S0n,000 
NotE.—The test was carried out after the plant had been in service 
for a considerable period. 


| In the present installation, both the main circulating 
| pump and the ejector pump draw their water by means 
of a common suction pipe from the main suction culvert, 
which runs the full length of the engine-room. The 
water coming from the condenser itself is, of course, 
| heated and passed to the delivery culvert, but the air 
| ejector water is returned to the suction or inlet culvert. 

It will be noted that in this instance the circulating pump 


1 Swain Sc. 
CONDENSING PLANT 


the presence of the representatives of the consulting 
| engineers, Messrs. Kennedy and Donkin, and of Mr. 
| Herbert Jones, chief electrical engineer to the London 
| and South-Western Railway Company. 

It will be noted that the vacuum attained is substan- 
tially above that guaranteed, and the makers draw 
particular attention to the low difference between the 
circulating water outlet and vacuum temperatures. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





On Saturday last a paper on “ Friction Clutches” 
was read before the above society by Mr. W. G. Gass, 
M.I. Mech.E. In introducing the subject, the author 
reviewed the general types into which clutches may 
be classified, and referred to their common points and 
weaknesses. The author defined the clutch as a mechanical 
device by which rotary motion is transmitted from a 
first motion shaft to another or second motion shaft, 
which may be either in the same straight line or parallel 
with it. Brief reference was made to the following :— 
Claw couplings, iriction cones, internal segment and tand 
clutches, external segment and Land ‘clutches, plate 
clutches, brush clutches, magnetic clutches, automatic 
clutches, driving surfaces, clearances, setting-up gear, 
pressure on working faces, lubrication and applications. 

In considering the question of the best kind or size 
of clutch to use for any particular purpose the author 
emphasised the desirability of knowing the conditions 
under which it will have to work. Where the power is 
being transmitted to a machine from a line shaft to the 
clutch on a countershaft of a machine, by ropes or a 
belt, then the outside portion of the clutch is the driver, 
the rope or belt pulley coming on the boss. In this 
case the author said that an open type internal segment 
or band clutch is better to use than an enclosed plate 
clutch. For this drive with the open type clutch the 
setting up screws would stop, and can be adjusted when 
| the clutch is out of gear; while in the enclosed clutch 
the setting-up screws would be running all the time, and 
can only be adjusted when the main shaft stops, a matter 
of great iraportance if the clutch begins to slip, or requires 
adjustment for higher power while the shafting is running. 
But where a range of machines driven off one shaft by 
gearing is being used, then the enclosed clutch is handier 
for exactly the same reasons, the setting-up screws stop 
and can be adjusted without stopping the shaft. This 
should always be seen to, viz., that whatever type of 
clutch is being used the setting-up screws should be able 
to be adjusted at any time, without having to stop the 
main drive. 

It was desirable to take into account the inertia of 
the machinery which the clutch had to put in motion. 
In some machines the starting load was considerably 
in excess of the working load, and therefore unless sufficient 
allowance was made in the power of the clutch there 


would be continued trouble. 


There was also the question of the point of control : 
in any machine the starting lever of the clutch should 
be in such a position that the attendant could put the 
clutch in or throw it out of gear from the position he 
stands in when working the machine. 

When the point from which a clutch had to be operated 

| was beyond the reach of shafts then the mechanical 
| clutch meets with difficulties, and the magnetic clutch 
| has an opening. But in remote control where the starting 
operator has not a good view, then there is a possibility 
| of the machine being started when all is not clear and 
| causing accident. This is not likely to occur when 
| the starting operator is near his work and can see what 
he is doing. There is no difficulty, however, in operating 
mechanical clutches by compressed air or water power 
at any distance. . 

In driving machines that have very little inertia to 
overcome, like a fan or a dynamo, then it is necessary it a 








400 


THE ENGINEER 


Nov. 3, 1916 











complete stoppage is required that the driven portion do this device. On the other hand, this clutch being We understand, however, that this is not necessary and 


of the clutch should be carried on a sleeve, or be a clutch 
coupling, so that the friction of the bush cannot start 
the clutch rotating. A sleeve is, in effect, a hollow 
countershaft through which the main driver passes. 
As a coupling the friction clutch operates very well, 
the shafts carrying the driving portion of the clutch being 
distinct from the driven portion, and when in gear coupling 
the two shafts together. This is the usual method in 
coupling to internal combustion engines in the setting- 
up gear, of which the screw is better than the lever. 

In the consideration of clutches as against fast and 
loose pulleys Mr. Gass said the question of cost should 
be looked into. That a belt used over fast and loose 
pulleys will wear away much faster than one which 
operates through a clutch is well known, but a elutch 
is more costly than pulleys, and we have to decide which 
will be the better. 

The ideal friction clutch, according to the author, should 
be a combination of a friction drive and a positive drive. 
That is, a frietion arrangement should be used for starting 
up; when that is in gear, a positive drive should come 
in operation by which all driving is taken off the frictional 
portion. The clutch, however, should be able to be thrown 
out of gear with the same ease that a friction drive can 
be, and should have all running parts with ample clearance 
when running out of gear. A little consideration would 
show that while it may not be impossible, it would be 
very difficult to attain for this reason. When the positive 
portion of the drive was thrown into gear, it was this 
portion that would be doing the work, and when that 
was so, to throw this part out of gear created the same 
difficulty that there was with a claw coupling, that is, 
the difficulty of quickly releasing it while under the 
pressure of the drive. Also, it should always be in perfect 
balance, no projecting parts, lubricated so as not to give 
trouble, and free from complications. 








AN AUTOMATIC CLUTCH. 





Tue clutch which we illustrate herewith is known as 
the ‘‘ Woodhouse automatic clutch,” and is being made 
by the Victoria Dynamo and Motor Company, of Craven 
House, Kingsway, London, W.C., under the patent rights 
of Mr. A. E. Woodhouse. The device might perhaps more 
correetly be described as a clutch coupling, for it does not, 
as does a true clutch, provide a means whereby the 
connection between a driving and a driven member can 
be made or broken at will. It is a clutch-like coupling 
which automatically connects two such members when 
the driving member has attained a certain predetermined 
speed, the driven member up to the instant of being 
clutched in remaining stationary and thereafter coming up 
to the speed of the driving member gradually. 

Such a device acting in this way has, it is claimed, 

















Fig. 1—THE WOODHOUSE AUTOMATIC CLUTCH 


many advantages, and is applicable to a large variety of 
ends. It is perhaps particularly interesting in its applica- 
tion to electrical driving motors. The prime result of its 
presence in such a drive is that the motor is started up 
under no load and attains its full speed before it is called 
upon to start up the load. This result is seen to be of 
importance when we consider,the power-house aspect of 
the matter. Were the motor and the driven member 
directly coupled then at starting the inertia of both 
would have to be overcome simultaneously. With this 
clutch the two inertias are overcome successively, and as 
a consequence the demand for current at starting up is 
considerably reduced. It is well-known that if the driven 
member and the motor are directly coupled the necessity 
for developing a sufficient starting torque frequently 
requires the installation of a motor considerably larger 
than that necessary merely to meet the full load. The 
consumption of current is correspondingly affected. 
Cases are known where the current consumed at starting 
is as much as two and a-half times the full load current. 
With the Woodhouse clutch in use the starting current, it 
is claimed, never exceeds the full load current. 

In addition to economising: starting current and per- 
mitting the use of a smaller motor than would be otherwise 
necessary, the introduction of a Woodhouse clutch in an 
electric drive allows, it is claimed, the use of a reduced size 
of starting device and therefore economises in the cost of 
the starting ‘resistance. Again, its adoption, it is urged, 
permits the use of the squirrel-cage type of motor where 
otherwise the difficulty of starting such a motor under load 
would probably prohibit its use. 

It is clear that all these advantages would accompany 
the use of an ordinary hand-operated clutch just as they 


' 


.washer G lies within the recesses F, and is retained there by 





automatic in its action removes any element of uncertainty 
as to the proper moment to couple up the load and the 
proper rate at which to bring it up to speed. Once set it 
will always couple up the load when the motor attains | 
@ certain speed, and as it does this automatically the | 
attendant’s work at starting up is halved. It is further | 
pointed out that the Woodhouse clutch is made entirely 
upon the lathe, that it is thus completely balanced, and that 
therefore it is suitable for high speeds. 

In Fig. 1 we give a general external view of the clutch, 
and in Fig. 2 a sectional view of its internal arrangement. 
Fig. 3 represents a slightly earlier form of the clutch with 
the cover plate removed. In Fig. 2, Ais the driving and B 
the driven shaft. The driving shaft carries four radial 
pins C, while the driven shaft carries a containing case D. 
On each of the pins C a cast iron block E—see also Fig. 3— 
is placed. The periphery of these blocks is covered with 
Ferodo. The blocks near the root are recessed as at F. 
A turned washer G slides on the driving shaft and is acted 
upon by a spring H, the strength of which can be-adjusted 
by means of the nut J. 

The engraving Fig. 2 shows the clutch in the engaged 
position. In the disengaged position the lip of the 








the pressure of the spring H until the driving shaft reaches 


that a particular clutch has recently run for over two 
months, starting up often under an overload, without 
a drop of oil being used. 








ENGINEERING AFTER THE WAR. 


A Question which is, pérhaps, more vital to the future 
position of British industry in its trade war with Germany, 
when military hostilities cease—that of works organisa. 
tion—was before the members of the North-East Coast 
Institution of Engineers and Shipbuilders at its annual 
meeting this week. The paper on this subject’ was 
prepared by Mr. A. D. C. Parsons, Mr. Edwin L. Orde 
(vice-president), and Mr. G. H. Tweddle, each of whoin 
dealt with the question from three different points. [n 
a general preface to the paper it was stated, “ No one 
can say definitely what the conditions, as affecting tlie 
engineering trade as a whole, will be after this great war 
has come to an end; ¢but it seems certain that inter. 
national competition will be keener than ever. If thw 
war ends in the way in which we all believe it will, the 
possibilities offered to the engineering trade of this 
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Fig. 2--SECTIONAL VIEW OF CLUTCH 


such a speed that the centrifugal foree developed in the 
blocks E is sufficient to release the blocks from the con- 
straint of the washer lip. It will be noticed that all the 
contacting faces of the groove and of the washer are 
inelined to make this disengagement possible. Exactly 
at what speed disengagement occurs is determined by the 
frictional resistance between the lower face of the lip on the 
washer and the lewer edge of the recesses, and therefore 
ultimately by the pressure exerted by the spring H. 
When disengagement occurs the blocks fly out and transmit 
the drive by the friction of the Ferodo against the lip of 
the case D. While the driven shaft is picking up the 
speed, slipping’ of course occurs between the Ferodo and 
the case. This, however, after extensive experience does 
not, we are informed, result in any noticeable wear on the 

















\|Fig. CLUTCH WITH END PLATE REMOVED 


Ferodo, which, in any event, is designed to be readily re- 
placeable, The action of the clutch while the driving shaft 
is stopping is interesting. The speed at which the blocks 


fall back is determined by the friction between the inclined | 


faces of the washer lip and of the blocks, which are shown 
in contact in Fig. 2. The angle of inclination of these 
faces is such that the blocks do not slip back until the 
motor shaft is just about stopping. When this point is 
reached the blocks in succession as they reach the highest 
point in their circular path fall down and are retained 
again by the washer G. 

The action of the clutch is thus largely dependent upon 
frictional forces. Under this circumstance naturally, the 
uniformity of its action must depend upon its state as 
regards lubrication. If oil is introduced, for instance, 
between the faces of the washer G and the recesses F it 
may be expected that the clutch will not engage always 
at the samé speed, even although the strength of the 
spring H is unaltered. This might be a serious objection | 
to the device were it necessary to use lubricating oil, | 
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SHOWING INTERNAL ARRANGEMENT 








country cannot be taken full advantage of unless the 
industry is organised in all its branches, so as to enable 
it to hold its own in those markets previously supplied 
by the countries who are now our enemies. We in this 
country are undoubtedly far behind Germany in organisa 
tion generally. The organisation of any big industrial 
concern is the work of years; it cannot be hurriedly 
devised, nor can it be expected to work smoothly without 
the expenditure of a great deal of thought, patience, and 
constant attention. It is therefore necessary to have 
some homogeneous scheme in which all the various 
departments will work together smoothly, devised with 
the one aim in view, namely, to make the concern a paying 
and successful enterprise.” One point made by Mr. 
Parsons is worthy of special attention. He urged that 
designs should be built to be adaptable to the machinery 
of the convern, so as to avoid alterations, and thus give 
quickness of manufacture, and thus ensure getting tho 
maximum production out of the plant, which would lower 
the establishment charges and cheapen the production. 
He emphasised the importance of the convenient lay-out 
of works to obviate unnecessary handling of material. 
The fruits of organisation were more visible in the 
assembling department than anywhere else in the factory. 
If the delays in the detail departments were prevented, 
the output in the assembly department was greater and 
cheaper. These points, however, would require elabora- 
tion in cases where standard apparatus was being manu- 
factured. In such works the detail and assembling 
departments naturally specialise to a much greater extent 
in the manufacture of certain parts, than where the product 
is not so standardised. This.would entail a more systematic 
grouping of certain classes of machines. 

In Mr. Orde’s opinion, the most important point in 
financial organisation was the method of estimating ani 
costing. It was said that the inherent weakness of the 
system of estimating in general use in this country lay 
in the difficulty experienced by the net cost clerk in fixing 
his rates judiciously, owing to the lack of technical experi- 
ence. The advantage which the technical staff system 
had over the net cost clerk system was that the staff, 
when not actually engaged in estimating, could watch 
net costs as the work progressed, thereby keeping the 
management in close touch with the financial aspect 
of the operation. With reference to the Government’s 


' financing of manufacturérs, Mr. Orde said, “ The first 


great necessity is a banking company—subsidised by the 
Government, if need be, or relying on its own resources, 
if these are sufficiently strong—which shall finance manu- 
facturers who find it necessary to grant long credit terms 
to foreign customers.”’ That, Mr. Orde pointed out, was 
what had been done in Germany. “The system may be 
considered too speculative to conform with the strict 
principles of British banking, but it should not be impos- 
sible to devise means for relieving the ordinary depositors 
of the trade risks by underwriting, as is done in Germany 
by associations of insurance companies, which guarantes 
the purchaser’s obligations at a fixed rate of interest. 








Tue Marylebone Electricity Committee reports that for 
some time past it has engaged women to carry out the 
following duties :—Junior engine drivers, volt regulators, 
storekeepers, clerks, lamplighters, meter testers, pre- 
payment meter collectors, and maintenance attendants. 
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LABOUR'S DELUSION AND DANGER. 
(By a Correspondent.) : 


BE¥YORE we can reasonably expect labour to co-operate 
heartily with eapital for the promotion of industrial 
ofliciency we must remove from labour’s mind a certain 
hig delusion—the idea that, on a rough average, the 
~yich,” comprising only one-tenth of the population, 
iuke two-thirds of what is called the national income, 
whilst the “ poor,” constituting nine-tenths of the com- 
munity, are left with only one-third of the proceeds of 
industry. As an outcome of persistent Socialist teaching, 
based upon an egregious misconception of statistics 
relating to incomes reviewed annually by the taxation 
authorities, our working men honestly believe that 
the capitalists take about twice as much in profits as 
they pay in wages. Here are the exact words of one 
of our most noted Labour Members of Parliament, speaking 
only a very few years ago as President of the Trades Union 
Congress :—-“* While the workers, the vast majority, 
are paid only about £600,000,000 a year in wages, the 
small capitalist class takes £1,200,000,000 a year in 
rent, interest, and profit.” That statement has been 
repeated thousands of times on Socialists’ platforms, 
in trade union branch rooms, and in the labour Press. 
No one takes the trouble to refute or even to analyse it. 
In the absence of refutation it is accepted as the fact. 
Is there any wonder then that the workers smart under 
a sense of deep injustice, that they constantly agitate 
for higher wages, and refuse to relax their restrictions 
and speed themselves up ? The workers honestly and 
firmly believe that they are being robbed wholesale, 
and that the talk about keen foreign competition and 
the need for harder work is dishonest. In this idea 
of a shamefully unjust division of the proceeds of industry 
we have the biggest root cause of industrial discontent, 
distrust, and disinclination to speed up. 


Such being the case it is almost futile to debate plans 
for industrial conciliation and the establishment of 
co-operation between workmen and employers until 
we have cleared up this misconception about wages 
and profits, explained the real relationship between 
the two, &nd removed from the workers’ minds this 
great sense of injustice—this idea of robbery, or what 
Socialists love to call exploitation. The delusion, and 
all that springs from the delusion, must be cleared up 
before we can lay the foundation of a real industrial 
entente. 1 have urged in the past, and I insist now, 
that the directors of our great companies should make 
a practice of publishing the amounts paid in wages as 
well as dividends, so that comparisons could be drawn 
and correct conclusions arrived at ; and further, employers 
should give the workers some idea of what they pay 
in taxation, of ‘the need for reserves, and so forth, so 
that their men could see the economics of industrial 
finance in something approaching a true light. It is 
knowledge that is wanted. But instead of our * captains 
of industry ” putting these vital facts to their men they 
remain silent under Socialist charges of wholesale greed, 
and the men are left to misjudge their employers and 
to form absurd and dangerous opinions about the system 
they work under. Hence much of the discontent, strife, 
strikes, and restrictions. Some time ago Lord Rhondda 
(then Mr. D, A. Thomas) pointed out that his firm paid 
fourteen times as much in wages as in dividends. That 
is the kind of statement that should come from employers 
generally in order to clear up this preposterous delusion 
about capitalists taking twice as much in profits as they 
pay in wages. It is certainly within the range of accuracy 
to say that, taking productive industry through, labour 
gets ten times as much as capital. If this fact were 
conveyed to the workers, and the absurdity of the Socialist 
contention exposed, our great labour problem would 
be nearly solved ! 

it may be recalled that a few years ago the Government 
took a census of industry. It was shown that the net 
value of the products of industry averaged little more 
than £100 per worker per year. If our employers had 
been wise they would have placed before every workman 
in the country a summary of that report, and given 
a rough estimate of the percentages, or proportions, 
paid in wages, dividends, taxes, depreciation, &c. But 
no practical use was made of the census. The consequence 
is that labour still imagines that it is being robbed on 
a colossal scale, that foreign competition is a bogey, 
and that every rise in the price of commodities represents 
more grab by, and more profit for, the capitalists. The 
facts about wages and profits, about costs of production 
and selling prices, about the margins and what becomes 
of them, about taxes and reserves, about the re-invest- 
ment of profits and the effects in providing more employ- 
ment and wages—the real facts should be made plain, 
and then the fallacies and delusions would be dispelled. 
There is no other way to industrial content, peace, and 
efficiency. 

It is quite true that the incomes of the upper and 
middle classes aggregate some twelve hundred millions 
a year, according to Income Tax Returns, but that 
anything like such a sum is derived from the employment 
of labour is far from the fact. Many a unit of the national 
income—many @ pound sterling—which may or may 
not be profit from industry, is reviewed several times 
by the taxation authorities within the financial year, 
because the unit passes through so many hands, or 
accounts, and forms parts of the incomes of so many 
different people. The cheque and credit systems cause 
rapid circulation. The employer passes on his profit, 
or income—or much of it, at any rate—to various merchants 
and others, and parts of it are reviewed in the incomes 
of these people. Much of the money spent by the workers 
1s reviewed in the incomes of shopkeepers, doctors, actors, 
and others. The income of a schoolinaster, for instance, 
teaching working-class children, is included in the twelve 
hundred millions’ which Socialists say is screwed out 
of labour. Now here we have a case where at least 
part of the income is derived from the rates and taxes 
paid by the rich, but the whole value of the income goes 
to the workers in the shape of education for their children. 
Similarly with the income of municipal and State officials— 
the services are rendered to the community, and paid 
for by both rich and poor, the income not being profits 
derived from the employment of labour. Again, much 





of the money reviewed is simply the profits, or gains, 
of successful capitalists or speculators, obtained from 
unsuccessful ones, and not from labour. Anything 
like a complete analysis would show that only a small 
portion of the twelve hundred millions recorded by the 
Income Tax collectors is profit made by employers of 
labour. The-idea that capital takes anything at all 
approaching twice as much as labour is about the biggest 
economic delusion of the age, and it has to be exploded 
before we can arrive within range of a solution of the 
labour problem. On a rough average it takes anything 
from £100 to £200 of capital to employ a workman, and 
as the average dividends, spread over bad times as well 
as good, only run to about 5 per cent., it follows that 
industrial capital only takes about £5 to £10 a year, net, 
for each man employed. Out of that the capitalists 
pay rates and taxes, and they provide further employment 
by their investments. As a matter of fact, the profits 
of the capitalists, such as they are, are beneficial to 
labour. 








BRITISH EMPIRE PRODUCERS’ ORGANISATION. 





A LUNCHEON was given by the above organisation, 
at the Waldorf Hotel, on Tuesday of this week, in honour 
of Mr. E. Saunders and Mr. H. E. B. Young, who are 
leaving this country on behalf of the organisation as 
delegates to South Africa and Australia respectively. 
The main object of the Organisation is to stimulate the 
industrial enterprise of the Empire during and after the 
war. In detail it hopes to promote and foster production, 
manufacture, and interchange in and between various 
parts of the Empire, to represent its views to the Parlia- 
ments and Governments of the various parts of the 
Empire, to promote suitable duty and tariff arrangements, 
aiming at the establishment of economic inter-dependence 
in the Empire, to collect and circulate statistics and 
other imformation, and to take steps to improve the 
technical knowledge of those engaged in the producing 
and manufacturing industries. The Organisation has 
already joined torces with the British Electrical anf 
Allied Manufacturers’ Association, and has done much 
good work in connection with the sugar industry. It 
is intended ultimately to embrace all forms of production 
and manufacture, and negotiations are now proceeding 
with various associations representative of many branches 
of industry. Its policy will be to co-ordinate the efforts 
of such sectional industrial associations, leaving each 
to deal with its own affairs until the point where common 
action becomes necessary is reached. The Organisation 
has as patron the Right Hon. W. M. Hughes, Prime 
Minister of Australia, while on its list of vice-presidents 
many well-known names are to be found. At the 
luncheon on Tuesday the chair was taken by Sir Henry 
Birchenough. Mr. C. Sandbach Parker, chairman of 
the Organisation, read a letter from Mr.. W. F. Massey, 
Prime Minister of New Zealand, in which the importance 
of a self-contained Empire was strongly urged. Mr. 
F. R. Davenport, chairman of the British Electrical 
and Allied Manufacturers’ Association, urged employers 
and employed alike to discard many of their pre-war 
habits and customs, while Mr. J. A. Seddon, past-president 
of the Trades’ Union Congress, spoke on the value of 
co-operation between capital and labour. 








GLASGOW FIRE BRIGADE EFFICIENCY. 


A NEw fire station on the southern portion of Glasgow 
was formally opened last week, and it marks a notable 
advance in the organisation of the city’s fire brigades. 
It is situated at the junction of Centre-street and Wallace- 
street, and is the first station to be equipped with. the 
Siemens’ fire alarm’s system, in which the wiring and 
apparatus are kept under constant test, and the calls 
are automatically registered on a paper strip. To 
demonstrate to those attending the opening ceremony 
the working of the alarm system and the general efficiency 
of the brigade a call was made upon the Central Fire 
Station at the east end of Ingram-street, and in response 
a motor pump covered the distance, traversing a series 
of the city’s busiest thoroughfares, in 3 minutes 26 seconds. 
Motor fire vehicles have within the past ten years entirely 
superseded horse-drawn vehicles in Glasgow, which was, 
indeed, among the first provincial towns of importance to 
adopt self-propelled fire engines. 

The plant and appliances at present include 27 
motor vehicles, of which 18 are petrol motor pumps 
and five are motor hose-carriages. The new southern 
district station, which was erected at an estimated cost 
of £28,000, and has accommodation for four motor 
vehicles, is substantially built of terra-cotta bricks with 
stone dressing. There are in connection with it dwelling 
houses for 36 families. In each fireman’s home is a 
bath, supplied with hot and cold water, and the 
buildings throughout are lit by electricity. 











COAL TAR BY-PRODUCTS. 


Tue following announcement has been issued by the 
Press Bureau :— 

In pursuance of the powers conferred upon him by 
Regulation 15 (c) of the Defence of the Realm (Consolida- 
tion) Regulations, 1914, the Minister of Munitions hereby 
requires all persons engaged in the production, manu- 
facture, purchase, sale or distribution of any coal tar, 
or coke oven by-products (including in particular tar, 
carbolic crystals, benzol, toluol, ammoniacal liquor, and 
sulphate of ammonia) to furnish to the Minister of Muni- 
tions such particulars as to output, working of plant, cost 
of manufacture, sales, deliveries, stock in hand, purchases, 
and prices, as may be required on his behalf, such par- 
ticulars to be furnished in such form and at such intervals 
as may be required as aforesaid. 

The Minister of Munitions further requires that any 
particulars so furnished shall be verified and authenticated 
by the signature of the person required to furnish the same, 
or, wheré such person is a firm or company, of a partner, 
director, or other responsible officer. 








PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 





Discounts in the Iron Trade. 


Tue important movement’ for the abolition of 
discounts on all descriptions of manufactured iron and 
steel, referred to in this letter three weeks ago, has made 
significant progress. Sellers declare that they are now 
able to make their own terms. Many of them now, it is 
found, will only quote net and insist upon accounts being 
met within the stipulated time. ‘the makers are, in 
fact, resolved to make the most of the position in which 
they now find themselves. The Staffordshire marked 
bar makers still cling to the old practice of making 
their prices subject to 2} per cent. discount, and they 
were strong enough to secure éxemption from the general 
new rule of net prices which the Ministry of Munitions laid 
down when it undertook control. It is stated, however, 
that practically all the iron trade agents in England, 
Scotland, and South Wales—including the Monmouthshire 
works—have now declared in favour of the total abolition 
of discounts. The advocates of the new system of trade 
have hardly yet succeeded in convincing all and sundry 
that the present is the most propitious time for laying 
the foundations of an entire abolition scheme; but this 
week’s conference has sufficiently shown that the movement 
is rapidly gaining influential adherents in the other iron 
and steel manufacturing districts of the country as well as 
the Midlands. 


Finished Iron Conditions. 


In the finished iron trade this week the pressure 
for bar iron deliveries is scarcely so insistent as lately, but 
there is no evidence of slackening in works production. 
Marked bars are well taken up at £15 10s. less 2} per cent., 
and unmarked bars realise the full £13 15s. net at makers’ 
works, which has prevailed for some time past. Nut and 
bolt qualities sell at £14 5s. delivered to consumers’ 
premises in the Black Country. Small iron is as difficult 
to get as ever. Doubles range on the basis of £16 10s. 
for jin. rounds. The hoop and strip makers continue 
busy, particularly the latter. Steel hoops are maintained 
at £17 10s. and iron at £18 10s., while strip is £15 per ton. 
The important sheet trade continues lifeless, most un- 
fortunately for the Midland district so far as the galvanised 
corrugated branch is concerned. Quotations for black 
sheets (doubles) rule at £19 to £19 10s., and for galvanised 
sheets £28 10s. to £29 per ton delivered to outports. 


Big Steel Values. 


Big steel values still rule in the steel trade here- 
abouts, whether reference is intended to the raw or 
manufactured branches. . It is remarkable what a high 
level prices of rolled steel have attained and what little 
possibility exists of any reduction to buyers outside the 
“control”? system of the Government. £4 per ton for 
finished material in excess of the Government maximum is 
a common demand of makers, while some contracts carry 
£5 per ton over and above the official schedule! Such 
a condition of things argues without fear of contradiction, 
as no other circumstance so powerfully could, the extreme 
difficulty of getting supplies, which is now so marked a 
feature of the Staffordshire and Midlands market, and 
also the monopoly that national output has secured at 
the majority of the steel works. Whether we have yet got 
to the top of the wave in the upward rush of prices as 
some good market authorities are beginning to believe, or 
whether there are further advances on ahead ii is very 
awkward to pronounce. Much must depend upon. what 
answer the Ministry of Munitions make to the representa- 
tions of the rolled steel makers in all parts of the kingdom 
for a specific rise in the existing official maxima. Mean- 
while plates for bridge-making and similar purposes are 
quoted up to £14 and £14 10s. minimum on the Birmingham 
Exchange, boiler plates, £15 to £16; angles, £14 10s. to 
£15; and finished bars, 3in. to 5}in. sizes, £14 10s. to 
£16 10s. per ton. 


American Steel for Midland Consumers. 


In the semi-manufactured or raw steel branch 
high prices continue to be quoted for American supplies 
delivered on to the Midland market. Native production 
appears to be almost wholly consumed for munitions 
output purposes. This circumstance keeps up American 
prices on this side. A still more powerful factor, however, 
is the boom in the United States. So great is the demand 
at home that United States steel makers have now no 
inducement to ship here. Transport charges are not quite 
at the old figure again, but there are here and there some 
signs of American material being more procurable on this 
side. American raw steel exporters who sometime back 
withdrew c.i.f. quotations and delivered only f.o.b. New 
York are now again offering Liverpool deliveries of semi- 
steel products. Billets of 3in. size, which is the class of 
material most desirable by Midland consumers are 
obtainable at £14 15s. to £15 per ton Liverpool, but there 
can be no freedom of business at these high figures. Sheet 
bars are quoted £15 7s. 6d. to £15 10s. delivered Liverpool. 
Odd lots are bought as they come to port to meet urgent 
requirements for the completion of manufacturing 
contracts, which must be got on with regardless of expense, 
but the prices are too high for buyers to enter into engage- 
ments ahead on this basis. 


Raw Iron Trade. 


Consumers of pig iron in some circles have taken 
advantage of the decline in forge qualities to place 
contracts. On ’Change in Birmingham to-day (Thursday) 
there was a relatively good demand, more particularly 
for Staffordshire brands. As far as the higher grades 
were concerned, makers, indeed, had no difficulty in getting 
rid of the whole of their output. The demand for best 
rolls and other mili and forge plant castings, too, made from 
cold blast all-mine Staffordshire iron was exceptionally 
good. Foundry iron generally of this district make may 
be said to be commanding full rates. These are all-mine 
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forge sorts, 115s.; all-mine foundry, 120s.; warm-air Metals. delay owing to the lack of tonnage. The imports into the 
forge, 145s.; and warm-air foundry, 155s. ton. T during October a ted to 152,000 tons. There 
atk org Sle a2 The copper market has remained firm, but there hae alteration in the cals Duaitiod; good inslbaes ates, 


Staffordshire forge irons are selling at about ls. to ls. 6d. 
below the maximum rates, which are :—Common forge, 90s.; 
part-mine forge, 95s.; and foundry, 97s. 6d. Derbyshire 
and Nottingham forge iron this afternoon were again still 
a good deal under the maximum, especially Northampton 
brands. Derbyshire foundry makers here and there 
talked about Is. rise, but even so they were still open to 
sell a shade under the maximum. There were good 
inquiries for foundry iron on the market from France, 
ltaly, and Spain. It is not an easy matter, however, to 
get permits for export. This circumstance hinders 
considerable business that would otherwise result. The 
official maximum for Derbyshire forge iron remains at 90s., 
. and for foundry iron, 92s. 6d. to 94s. 6d. and 96s. 6d., 
according to numbers. The Northampton nominal 
Government schedule is still extant at:—No. 4 forge 
87s. 6d., and foundry numbers 89s. to 90s. for No. 4 and 
No. 3, and on to 92s. and 94s. for No. 2 and No. 1. 








LANCASHIRE. 
(From our own Correspondenis.) 


: MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets generally in both iron and metals 
do not show any very definite change, and so far as the 
finished material is concerned, the whole production 
seems to be used up as fast as it comes into being. There 
are statements about that a very large increase in the 
output of material, more particularly steel, has taken 
place, and no doubt there is a certain amount of truth in 
these rumours. 


Foundry Iron. 


The position in foundry iron seems now a little 
uncertain. The weakness in the Midlands does not appear 
to be diminishing, and if it continues it will certainly 
affect this market, although so far sellers keep the prices 
fairly steady. There have been rumours of some con- 
cessions and these lead buyers to hold off in the hope of 
getting iron a little cheaper; but it is difficult to say 
whether there is any truth in the reports, although there 
is always a probability of less than the maximum price 
being taken for Derbyshire when it comes into competition 
with Cleveland. This is an inevitable consequence of 
fixing the one price at 5s. higher than the other at the 
furnaces. There is no essential qualitative difference 
between Derbyshire and Cleveland foundry irons, although 
one consumer may like one brand and another the other 
brand, and the only reasonable procedure would be to have 
one furnace price for all the common foundry irons. The 
demand in Manchester is quite moderate, but at the same 
time it seems to be sufficient to keep sellers well satisfied, 
and hence there is no appearance of any scramble for orders 
such as would justify a reduction of the price. Derbyshire 
and Staffordshire No. 3 are still quoted at 97s. 6d. delivered 
and Lincolnshire at 98s. 3d., the latter being offered only 
toasmallextent. Seotch foundry iron remains at 126s. 6d. 
to 128s. according to brand, and there is no hematite 
foundry offering. 


Forge Pig Iron. 


The demand here for forge iron is rather poor 
and the reports from the Midlands indicate that sellers 
are weak. This quality was sold at 97s. to 97s. 6d. 
delivered, but it is now doubtful whether more than 95s. 
or perhaps 94s. 6d. could be obtained. It is not, of course, 
because of any weakening in the position of manufactured 
iron, for this is, if possible, stronger than it was; but 
probably too much iron of No. 4 quality has recently come 
from the furnaces. 


Semi-steel. 


The market for semi-steel can scarcely be said to 
exist now. Of course, there are plenty of people who want 
it, but they cannot easily do with the only material to be 
had from America, viz., 4in. steel, and in any case they are 
staggered at the American price, besides jibbing at the 
invitation to buy at a dollar price and run the risk of 
exchange going against them. One hears nothing of any 
English billets in this market. 


Serap. 


There has been no improvement in the position 
of ordinary steel scrap, and although there is still talk 
about a combination or association of the merchants 
engaged in the trade nothing definite appears to have been 
done. It is, however, noticeable that dealers are fairly 
confident about the future and believe that in the end at 
least the Government maximum for scrap will be paid by 
buyers. Of course, if that maximum be paid in Sheffield 
it will be perfectly satisfactory to collectors in this district ; 
but if it is payable only in South Wales it leaves but a poor 
price up here. There is a report in this market of some 
inquiry for steel turnings, which raises the hope that a 
portion of the accumulations in this section of the scrap 
trade may be cleared. This would be a convenience, but 
one cannot think that much effect will be produced on the 
price, which, under the pressure of the great supply, has 
fallen to about 30s. per ton. For heavy wrought scrap 
there is now a good demand at £6 per ton delivered, and 
more could be sold than the dealers are inclined to part 
with. This material is much scarcer than either steel or 
cast scrap, and there is no probability of any excess over 
demand. Some dealers are now holding for £6 10s., 
which price was reached some time ago before the large 
quantity of railway scrap came upon the market. It 
might be wondered why iron manufacturers should pay 
£6 10s. for scrap when they can get forge pig iron at 95s. ; 
but the puddling process is dependent upon a very special 
kind of labour which it is not easy to secure. -There has 
been only a moderate demand for cast scrap, but dealers 
manage to keep the price of the best qualities at or near 
100s. per ton. For lower qualities of good machinery 
a about 96s, is paid, and for common scrap 92s. 
to 93s, 


has been no further appreciation and consumers are hoping 
that we have now seen the highest prices of the year. The 
position is, however, largely in the hands of the Americans, 
and if they consider it is in their interest to put prices up, 
there is little question about their power to do so. Strong 
copper sheets are quoted at £168. Tough ingot copper at 
£145, and best select at £147. English pig lead, £34. 
English tin, £184, and spelter for prompt delivery in small 
lots, £63 per ton. Solid drawn copper tubes, Is. 74d.; 
brass tubes, ls. 4}d.; brass condenser tubes, Is. 5$d. ; 
copper wire, 20 g., ls. 6d.; and brass wire, Is. 3{d., all 


per lb. 
Barrow-in-FurnEss, Thursday. 
Hematites. 


There is a very busy condition of things in the 
hematite pig iron trade. Makers are very well off for 
orders ; in fact, more business is coming to hand than they 
ean well do with, and they are turning out a big tonnage 
of iron. The requirements of the Government are very 
heavy and from present appearances will continue to be 
for some time tocome. As more plant is got into operation 
so the call for iron increases. The Askam Ironworks are 
being got ready for re-starting, but it will be some time yet 
before iron can be made at them, for they have stood idle 
for so many years. Prices remain at the maximum, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
and special brands at 140s. per ton f.o.t. For warrant 
iron the quotation remains at 115s. per ton net cash, but 
there is no business being done. The stores stand still 
at 450 tons. 


Iron Ore. 


All through the district there is marked activity 
in the hematite iron ore trade. Raisers are being called 
upon to fulfil big orders,and on local account alone the 
whole of the tonnage raised could be used up. In addition, 
there is a steady demand on outside acc unt. The 
importations of foreign ore from Spain and Algeria 
continue. 


Steel. 


The steel trade remains unchanged. At Barrow 
and at Workington there is a heavy tonnage of semi- 
manufactured steel being produced for purposes of 
munitions of war and the usual commercial mills are being 
used for this work. The finished article, so far as the 
metal is concerned, is also being made in some cases. 
Billets for sheets, &c., are at £12 per ton. Other steel 
sorts are quoted as follows :—Heavy rails, £10 17s. 6d. to 
£11 10s.; light rails, £13 to £12 10s.; heavy tram rails, 
£12 5s. ; ship plates, £11 10s. ; and boiler plates, £12 10s. 
per ton. 


Fuel. 


For steam coal there is a heavy demand, with 
Lancashire or Yorkshire qualities at 25s. to 27s. per ton 
delivered, and house coal is quoted at 25s. 6d. to 37s. per 
ton delivered. For coke there is a very brisk call, with 
East Coast qualities at 33s. to 35s. 6d. per ton delivered, 
and Lancashire qualities are at 3ls. per ton delivered. 








NORTH OF ENGLAND.’ 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE position in the Cleveland pig iron trade 
continues to be phenomenally strong. There is a steady 
demand for iron for Scotland and for home consumption 
generally, but makers are unable to deal with it owing to 
the existing pressure on the output. Fair bookings, 
however, are being made for the English foundries for 
deliveries up till the end of the year. Consumers are 
anxious to cover requirements over the early months of 
next year, even though forward buying can have no 
advantage as regards price under the present regulations, 
and in one or two instances business has been done. But 
makers, generally, are not disposed to look farther ahead 
than the end of the year. Owing to the difficulty of 
obtaining No. 3, consumers are now looking more favouiably 
on No. 4 forge, and substantial orders have been booked 
for this quality. There is a good stock of forge iron in 
makers’ hands and the-output is heavier than the normal 
owing to the irregular working of the furnaces. The home 
maximum price is unaltered at 87s. 6d. for No. 3, No. 4 
foundry and No. 4 forge, with a premium of 4s. for No. 1. 
In the export trade a steady business is being put through 
for France and Italy. Russian requirements are, it is 
stated, being diverted from this district to the Midlands. 
The export price of No. 3 Cleveland is 97s. 6d.; No. 4 
foundry being 96s. 6d.; No. 4 forge 95s. 6d., and No. 1 
102s. 6d. The shipments of pig iron from the Cleveland 
district during October amounted to 53,610 tons—coast- 
wise 319 tons, and abroad 53,290 tons—as compared with 
44,969 tons in September, an increase of 8321 tons. This 
increase is accounted for by greater shipments to France, 
which received 40,930 tons, as compared with 35,063 tons. 
Italy received 6420 tons, Spain 3000 tons, and the United 
States 2000 tons. 


Hematite Pig Iron. 


In the hematite pig iron trade the demand is 
heavier than ever, and the distribution is subject to strict 
supervision in order that the requirements of the home 
and Allied Governments shall be adequately met. Makers 
are overwhelmed with work and new business is out of the 
question for the present, except for occasional odd parcels, 
which are immediately di of subject to official 
sanction. The maximum home price is unaltered at 
49% 6d., while the general foreign quotation is 142s. 6d. 

-0.b. 


Iron-making Materials. 
In the foreign ore trade heavy contracts have 





recently been put through, but deliveries are subject to 





kinds realising about 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades thie 
pressure on war material is being intensified by further 
Government orders. But there is a brisk demand for 
plates rolled from shell discards, and the works are also 
turning out as much material for mercantile shipbuilding 
purposes as the circumstances will allow. No exports are 
permitted except under licence to the Allies and Dominions, 
Nothing further has as yet been heard with regard to the 
reported negotiations concerning prices, and the opinion 
now prevails that they will remain unaltered to the end 
of the year. Active conditions still prevail in the finished 
iron trade, makers being hard pressed for deliveries. The 
following are the home maximum quotations :—Steel ship 
plates, £11 10s. ; steel boiler plates, £12 10s. ; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d. ; common iron bars, £13 15s. ; best bars, 
£14 5s. ; double best bars, £14 12s: 6d. Export quotations 
are as follows :—Common iron bars, £14 17s. 6d.; best 
bars, £15 17s. 6d. ; double best bars, £15 15s. ; treble best 
bars, £16 2s. 6d.; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s. ; steel bars, Siemens, £16 10s. to £17 10s. ; steel 
hoops, £16; steel joists, £11 2s. 6d.; steel strip, £17; 
heavy sections of steel rails, £12, all less 2} per cent., 
except ship plates, angles and joists, packing iron and 
iron bars. 


The Coal Trade. 


The shipping side of the coal trade has probably 
come in for more attention during the past week than 
coals and their values themselves. This is only to be 
expected, in large measure, in view of the dependency 
of the trade on shipping facilities, and to the fact that any 
improvement in coals must come about by an increase in 
the quantity of tonnage available. The protracted dearth 
of shipping is really oming serious. As it is, the 
market is seriously handicapped. The stocks of coal on 
hand are larger and accumulating day by day, which has 
resulted not only in causing the prices to tumble down, 
but also has had the effect of making the pits lose time, 
which is rather a serious matter in view of the importance 
of a regular and adequate supply being sent to the Allied 
markets of Italy and France. Prices have sharply 
slumped during the past week and are lower than has been 
the case for quite a while. The best classes are now at 
limitation levels, while all others are below, and some oi 
the unsereened sorts much below the limitation figures. 
Of course, it is entirely a spot market, as the forward 
position is much better, and there is no doubt that with 
anything like an adequate volume of tonnage the market 
would immediately stiffen, as the orders and inquiries are 
plentiful. Northumberland best steams are weak, and 
though the collieries maintain their quotation of 35s. 
they are to be had at 30s. through second hands, and even 
lower prices have been talked of. Second steams are also 
influenced in a downward direction. Small steams are 
barely steady at recent quotations. Unscreened steams 
for bunkers are slack and about 20s. is the negotiable 
fi . Durham coals are as weak, if not more so, than 
the Northumbrian qualities. Best gas coal has been sold 
below 30s. for spot, while secondary gas as well as coking 
fuels, both smalls and unscreened, can be negotiated 
from 20s. upwards and even below that figure at times. 
Bunker coals are being offered cheaply, with the quotations 
ranging from 20s., but even that low price can be discounted 
when the buyer has a licence in hand and a prompt boat 
available. The coke market is only quiet, with a tendency 
toward easement in the case of foundry sorts, but remain s 
fairly steady for gas-house coke. Quotations are as 
follows :—Northumberlands: Best Blyth steams, 34s. to 
32s. 6d. ; second Blyth steams, 27s. 6d. ; best smalls, 20s. 
to 2ls.; households, 35s.; bunkers, 22s. 6d. to 25s. ; 
Tyne prime steams, 30s. to 32s. 6d. ; Tyne second steams, 
27s. 6d. to 30s. ; special Tyne smalls, 22s. 6d. ; ordinary 
smalls, 19s. to 20s. Durhams: Best gas, 30s.; second 
gas, 23s. ; special Wear gas, 30s. ; smithy, 22s. 6d. to 25s. ; 
ordinary unscreened hunkers, 18s. to 20s. ; best bunkers, 
20s. to 25s.; foundry coke, 38s. to 40s.; furnace coke, 
36s. to 38s. ; gas coke, 33s. to 35s. 








SHEFFIELD. 
. (From our own Correspondent.) 


Employment of Discharged Soldiers. 


ATTENTION was drawn in THE ENGINEER last 
week to the urgency of more non-eligibles offering their 
services in some capacity or other for the manufacture of 
munitions and of steel productions for export, and the 
very important point of the employment of men invalided 
from the Army and Navy has now been raised. The 
question asked is whether, in the Sheffield district, men 
who have fought in the present war and whose wounds 
incapacitate them from further military service, are 
being afforded opportunities of usefulness to themselves 
and to the country. The significance of the question will 
be realised when it is remembered that the greate:t 
proportion of our casualty lists is made up of wounded, 
and that of these large numbers, whilst unable any longer 
to serve in the field, are quite capable of following 
civil occupations. The range of such occupations is being 
steadily narrowed down, but at the same time the general 
demand for labour is expanding, so that on the face of it 
the labour value of these men should be regarded as a 
valuable asset. So far as Sheffield is concerned, I have 
this week been making inquiries into the question, and 
find that the Pensions Committee and the Labour Exchange 
officials are fully alive to the ibilities presented, 
though it cannot yet be said that invalided soldiers are 
mtn, Secgae” tr at the munition works in any considerable 
numbers. The Pensions Committee appeirs to be in 
touch with the Labour Exchange in the matter, with the 
result that a good many men eligible for employment have 
been handed over by the former to the latter, in addition 
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to which the Labour Bureau people are themselves on the 
alert for likely men discharged from the various military 
hospitals in this district ; but some better system seems 
to be required, 


A Question of Wages. 


In many instances, of course, especially in the 
early months of the war, men had the definite promise from 
employers that their positions would be kept open for them, 
and there can be no doubt that quite large numbers of men 
have in this way returned to civil life on their discharge 
from the Army or Navy, but no record appears to be kept 
of such cases. If greater attention were paid to the matter 
it seems reasonable to assume that it would provide quite 
a good source of labour supply, and where men have lost, 
say, @ foot or an eye, or even a hand or an arm, their 
employment in the works would make them happier, and 
would at the same time add to the output. There are 
many things they could do in the offices—now much 
depleted of staffs—warehouses and various ‘ shops,” 
even if they could not follow their old  occupa- 
tions. Where possible an effort should be made to send 
them to their former employer. The importance of that 
procedure*in the case of able-bodied skilled men returned 
to civil life from the colours has too often been overlooked. 
‘‘ Whatever is the use,” said a manufacturer to me the 
other day, when discussing this very point, ‘‘ of sending 
a Siemens furnace charge hand to a file shop or a teemer 
on erucible furnaces to a rolling mills.” Yet, that is about 
the thing that has too often been occurring, though it 
is an extremely difficult matter to get a man back from 
the Army. Some of the best men—the most skilled 
workers in pre-war days—will never return. Many prefer 
to remain with the fighting forces. But before passing 
from the question of the employment of discharged 
soldiers, let me say that I heard a suggestion that some 
employers display a tendency to take advantage of such 
men in the matter of wages. Candidly, I have not come 
across any definite cases of this kind, but I received the 
hint from such a very reliable source that it is difficult to 
believe no ground exists for the suggestion. It is perfectly 
conceivable that the injuries some poor fellows have 
received in action are of such a nature as very appreciably to 
reduce their value as wage-earners, and where that is so 
it has to be borne in mind that steel firms are not 
philanthropic institutions—they must be run on sound 
business lines or not at all. But between that and taking 
advantage of a discharged soldier's labour, where his 
injuries do not prevent him filling a position as efficiently 
as an ordinary civilian could, there is a great gulf fixed. 
The men who have fought and suffered must not be 
exploited on any pretext whatever. 


Round the Works. 


General conditions reveal a steady, almost daily 
expansion in output, with a remarkable degree of attention 
devoted to exports, The new regulation regarding the 
mobilisation of unemployed machinery is likely to have 
very little effect in this district, where every scrap is under 
power. It is true that many firms have been installing 
machinery and plant with a view to getting a foothold in 
new markets after the war, but in the meantime they are 
not permitting them to be idle. Either as controlled 
firms or sub-contractors they are obtaining full capacity 
from their works. There is a fair amount of locomotive 
work in hand, particularly of the smaller type, for the 
Government; and railway steel, in connection with narrow 
gauge requirements for military purposes, is much in 


request. Coalfield developments have brought orders for 
coal-cutting machinery, and steel drums and other 
accessories for field cable winding are in demand. Aero- 


plane and armoured motor steel are brisk lines. Tramway 
material is in moderate request, and very large quantities 
of steel are being requisitioned for trench helmets. There 
is not a great deal being done in tires and axles, but. barrows 
and trucks for field work are wanted in almost any numbers. 
Makers of magnets are busier than ever. As previously 
explained, this industry was formerly practically all in 
German hands, but the problem—the serious problem— 
that presented itself to the electrical industry when these 
supplies were cut off by the war has been entirely solved 
by a number of Sheffield firms, whi: h now have the situation 
well in hand. Hack saws presented almost a similar 
problem. In both cases Sheffield had actually been 
supplying most of the steel required by foreign makers. 
Now we make the steel and manufacture the article, 
though in the case of magnets very special skill and 
knowledge are required. Tools of all kinds cannot be 
made sufficiently fast. The Glasgow Corporation has placed 
a contract here for special track work for the tramways, 
and out of ninety firms tendering for the supply of iron 
and steel castings for the permanent way of the L.C.C. 
tramways, three of the four successful ones were Sheffield 
concerns—Hadfields, Osborns, and R. Hyde and Son, 
the last-named securing another contract under a further 
schedule. For the same authority, over sixty firms 
quoted for twist drills, and the business was awarded to 
two Sheffield companies. New oversea orders are still 
being freely booked. The latest includes steel sash bars 
for Kobe; saws for Rangoon, Singapore, Madras, Port 
Limon, San Jose, Marantam, Lagos, and Sydney ; steel 
for Rangoon, Melbourne, and Singapore; tools for 
Bombay, Maceio, Santa Cruz, Rangoon, and Punta Arenas, 
butchers’ knives for Nairobi ; files for Madras ; cutlery for 
Caleutta, Savanilla, Barbados, Punta Arenas, and Porto 
Alegre; sheep shears for New York and Buenos Aires ; 
drills for Dunedin ; and machetes for the Ivory coast. 





The Fruits of Enterprise. 


‘ The close connection that has always been 
maintained between Sheffield and the agricultural 
implement and machinery-making industry of Lincoln- 
shire—Sheftield having been the latter's raw material 
mnarket—gives special interest to the wonderful manner 
in which the Lincolnshire concerns have recovered from 
the depression into which the outbreak of war plunged 
them and the way in which they have adapted their 
works to the new requirements. Most of the leading 


firms were doing a very large business with the Continent, 
and when this was suddenly cut off and the outlook was 
bad, numbers of the employees were put on notice, a 
Considerable proportion of them going at once to the 





Colours. Since then there has been a complete trans- 
formation. The result being that practically all the 
Lincolnshire engineers are now in-a sound, prosperous 
condition. Businesses that in pre-war days were “ passing 
through the waters,” have been consolidated and placed 
on excellent financial bases ready for any kind of develop- 
ment after the war. 


Benzol and Toluol Recovery. 


A party of about 200 members of the Manchester 
District Institution of Gas Engineers, from areas covering 
North Yorkshire and Staffordshire, paid an interesting 
visit to the Wombwell district of Yorkshire the other day. 
They were the guests of the local district council, and 
the visit was arranged by Mr. J. E. Mitchell (managing 
director of the Mitchell Main Colliery Company) and 
Mr. P. D. Walmsley (gas and waterworks engineer to the 
council). At the colliery is a fine by-product plant, 
which is operated in conjunction with the Wombwell 
gasworks for the recovery of benzol. Addressing the 
visitors, Mr. F. L. Hallford, of the Ministry of Munitions, 
said that everybody knew the importance of explosives, 
and that without benzol and toluol we could not have 
them. It was impossible to have too many shells. It 
followed, therefore, that anyone who could do more to 
assist in the production of benzol, and failed to do so, failed 
in his obvious duty to the country. Were the gas engineers 
present, he asked, doing their best ? Were they fighting 
against time ? Were they doing their utmost to bring 
their plants into operation at the earliest possible moment 
in order to get the last drop out of the gas? If not, they 
were not acting up to their responsibilities as gas engineers. 
During the afternoon the 176th quarterly meeting of the 
Manchester District was held, and a paper on ‘‘ Some 
Notes on Benzol Recovery and Rectification ” was given 
by Mr. Walmsley and Mr. H. A. Murphy (Mitchell Main 
Company’s chemist). 


Iron, Steel, and Coal. 


No new movement of note is looked for this year 
as regards pig iron. A moderate amount of business 
continues for forge and foundry, especially the latter, 
which is a useful raw material in certain naval requirements, 
and although the shortage of labour is becoming more 
pronounced, makers can, as a rule, manage to rub along 
all right in the absence of any pressing demand. The 
contrary is the case with hematite makes, all qualities, 
particularly semi-special and special low phosphorus, 
being under a continually increasing request for this 
district, where it is required in armament and munition 
making. In all cases prices for domestic consumption 
remain very firm on the official maxima. Steel require- 
ments are rising, but it is understood considerable attention 
is being paid to supplies, which are likely to be very 
usefully increased before long. Steam coals are very 
steady, production going out of hand quite freely. Inland 
sales are becoming heavier, but they can be comfortably 
met as regards large sorts. Permits to export are being 
handed out with a little more freedom, and the boat 
difficulty has not been, perhaps, quite so pronounced. 
Steam nuts are much wanted, but supplies are restricted, 
munition factories consuming enormous quantities. Siacks 
of all descriptions are decidedly quieter in tone, and 
with freer supplies on the open market prices have a 
rather drooping tendency. Values for export to neutrals 
are steadily held, and for inland sales prices keep firm on 
the limitation rates. Best South Yorkshire hards are 
quoted 17s. 6d. to 18s.; best Derbyshire hards, I6s. 9d. 
to 17s. 3d. ; seconds, 16s. 3d. to 16s. 9d. ; cobbles, 16s. 3d. 
to 16s. 9d.; steam nuts, I6s. 6d. to 17s. per ton at pit. 
Coke is in strong request at top rates. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding and Shipping. 


Tue returns for October, including seven vessels 
of 17,000 tons, are well over the monthly average for 
this year. The vessels launched included the Chumleigh, 
s.s., 4914 tons, for British owners ; Ardgask, s.s., 4500 tons, 
for Messrs. Lang and Fulton, Greenock; Senator, s.s., 
6468 tons, for Messrs. T. and J. Harrison, Liverpool ; 
and the Greltoria, s.s., 1800 tons, for British owners. 
No new mercantile contracts have been reported during 
October. The returns for this year to date amount 
to 41 vessels, aggregating 118,468 tons, compared with 
65 vessels of 204,607 tons during the same period in 
1915. Shipping is still fairly regular and cargoes, both 
inwards and outwards, comparatively well maintained. 


Mid-Scotland Ship Canal. 


At a joint meeting of the Special Committee 
of Glasgow Corporation on the Mid-Scotland Ship Canal 
and the Special Committee which was appointed by the 
Convention of Burghs, held in Glasgow during the week, 
a resolution was unanimously adopted in favour of the 
proposal to construct a ship canal connecting the Firth 
of Clyde and the Firth of Forth in view of its immense 
importance for naval strategy and commercial purposes 
of the United Kingdom. It was agreed to recommend 
that copies of this resolution be sent to the authorities 
of all the large seaports in Great Britain and Ireland, 
asking them to give their support to the scheme, and 
further, that the Convention of Burghs be asked to 
appoint three members and the Glasgow Corporation 
two members as a Committee to take the necessary 
steps to further the proposal. 


Pig Iron. 


Conditions in the Seoteh pig iron trade are 
unchanged. The demand for hematite is particularly 
firm and ordinary qualities are also well placed, and though 
prices are unchanged it is not through lack of orders. 
Hematite is still very scarce, but ordinary iron is more 
plentiful owing in a measure to more stringent restrictions 
on exports. Total shipments for the past week only 
amounted to 626 tons, compared with 3461 tons in the 
same week last year. Pig iron warrant stocks are now 





very low, and only total 5884 tons, compared with 116,098 
tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nox. 3, 120s.; Govan, No. 1, 122s. 6d. : 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 


No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 
130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon. 
and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.: 


Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Works in Scotland continue to turn out vast 
quantities of material, and a constant pressure is being 
put on every branch of the steel and iron industries. 
Government supervision is becoming more and more 
strict in order that the fullest possible production may 
be procured for the requirements of the Allies. Orders 
received and dispatched are subjected to severe examina- 
tion, and very little is now made unless for use either 
directly or indirectly in connection with the war. There 
are no signs of slackening at the steel works. Manufac- 
turers are receiving greater demands than ever, and in 
a number of cases are entirely out of ordinary business, 
confining their attention to Government work. Con- 
siderable orders are on hand from France, Italy, and 
Russia, for shapes and sectional material. Prices are 
unchanged about £16, £15, and £14 10s. per ton, net, 
for steel ship plates, boiler plates, and angles respectively, 
for export. Makers of black sheets are full up with work, 
which consists mainly of the manufacture of the heavy 
gauges. The price is unchanged about £18 5s. to £18 10s. 
per ton, net, f.o.b. Glasgow. In the malleable iron trades 
great activity prevails in both the iron and steel depart- 
ments. In the former a good business is being. done 
both on home and export account, while on the latter 
war requirements easily account for the output. Quota- 
tions are very firm on the basis of £14 12s. 6d. per ton, 
net, for “Crown” quality iron bars for export, and 
£16 10s. to £17 10s. for mild steel bars. A good all-round 
business is being carried on in iron and steel tubes, and 
values are inclined to appreciate, while in every branch 
of the engineering trade steady employment is reported. 
Exports generally are on the decline, and there is not 
much doing apart from shipments to the Allies. 


Th? Coal Trade. 


Conditions in the Scotch coal trade are increas- 
ing in activity, and markets are forming up. The 
industrial demand is very full and domestic requirements 
are expanding. Collieries unfortunately are unable to 
increase their outputs to any extent owing to a shortage 
of labour. In the West of Scotland district business 
continues on steady lines. Best ells are well booked for 
prompt loading, but have supplies available a week ahead. 
Splints are busy on local account and navigations are 
also well placed, but steams are quiet. Smalls are plentiful, 
but are well disposed of for home consumption. Ells 
are quoted f.o.b. at Glasgow, 27s. to 28s.; splints, 27s. 
to 32s. 6d.; navigations, 3ls. to 33s.; steams, 23s. to 


27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 21s. 
per ton. In Fifeshire, first-class steams continue in 


brisk demand at very firm prices, and navigations maintain 
their position. Third-class steams are rather slow, but, 
on the whole, business in the district is satisfactory. First - 
class screened navigations are quoted f.o.b. at Methil 
or Burntisland, 40s. to 41s.; first-class steams, 35s. 
to 37s. 6d.; third-class steams, 22s. to 24s. per ton, 
Collieries in the Lothian district are well off for orders, 
and prospects are bright. Best steams are quoted f.o.b. 
at Leith, 30s. to 32s. 6d. ; secondary qualities, 30s. per ton. 
The aggregate shipments from Scottish ports during the 
past week amounted to 201,928 tons, compared with 
183,688 in the preceding week, and 219,397 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE past week has been one of the most trying 
experienced in the coal trade for a very long time past. 
The tonnage position has created an exceptional amount 
of anxiety, what with a general shortage, and vessels, in 
addition, being badly delayed. The situation generally 
has been rather complicated, and made difficult owing 
to the introduction of the limitation scheme for coal 
prices and freights to Italian and South French ports 
under conditions that are not satisfactory, as the scheme 
apparently is mot yet definitely agreed upon. The 
Board of Trade issued the scheme on Monday of last 
week, and it was seen that in Article 5, Section 3, ex- 
porters were not to be made responsible for demurrage 
costs entailed at Italian or French discharging ports. 
Exporters consequently felt satisfied about the position, 
as hitherto they knew that efforts had been made to 
saddle the responsibility for discharging demurrage 
upon them. When, however, a copy of the new charter 
made its appearance later in the week, the charter being 
known as the Mediterranean Coal Charter, 1916 (War), 
the discovery was made that charterers are to be hed 
responsible for demurrage costs at discharging ports on 
the basis of }d. per running hour per ton of total cargo, 
according to the bill of lading. The position, therefore, 
is that the Board of Trade scheme states one thing, and 
the new form of charter contains a clause diametrically 
opposed to it. Under these circumstances it is not to 
be wondered at that there is no business being done 
for Italy as yet under the new scheme. The question 
regarding discharging demurrage is to come up again 
at a meeting in London to-day—friday—when it is 
evident that coalowners and exporters will put up a 
strong fight against the clause as it now appears in 
the new charter. The president of the Cardiff 
Chamber of Commerce has stated that the whole scheme 
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was prepared hurriedly, and colliery owners and exporters 
were not consulted in any degree with regard to the rates 
of freight, while the condition concerning discharging 
demurrage has not been agreed to by them. 


Foreign Coal Exports. 


The returns of foreign coal shipments last week 
from this district were in excess of the corresponding 
period of 1915, but below those of the preceding month. 
The total was 360,985 tons, compared with over 390,000 
tons in the week previous, while the shipments in the 
corresponding week of last year were 293,584 tons. Just 
over 90 per cent. went to the Allies, the balance being 
forwarded to neutrals. Cardiff cleared 195,443 tons, 
as against 150,304 tons in the same week of 1915, the 
increase being 45,139 tons. Newport with 81,037 tons 
marked an advance of 16,419 tons, and Swansea, on a 
total of 53,707, showed a rise of 10,723 tons, but Port 
Talbot, with 30,708 tons, recorded a loss of 4970 tons. 
Shipments were principally to France, which took over 
220,000 tons, Italy receiving over 70,000 tons. As 
regards neutrals, Spain took the largest quantity, with 
28,000 tons, out of a total of nearly 33,000 tons. 


Miners’ Wages. 


The wages question in the coalfield is likely to 
cause some anxiety shortly. A week ago the miners’ 
leaders applied to the owners to be allowed tc make a 
joint audit of accounts to. ascertain employers’ costs, 
but the owners refused. Since then a miners’ delegates’ 
conference has confirmed the recommendation of the 
Council of the Federation to apply for an increase in the 
wage rate of 15 per cent., but before the matter comes 
before the Conciliation Board it has decided to 
approach the Government on the wages question. The 
miners have not had an advance since July last, when 
it will be recollected that the Government conceded the 
men 15 per cent., despite the protests of the coalowners. 
Since then an application for a further increase was ruled 
out by Mr. Justice Pickford, the independent chairman, 
“who at the same time decided against an application for 
a reduction on the part of the coalowners. Now that 
the miners have again applied for an advance of 15 per 
cent., the colliery owners have entered an application 
for a reduction of 10 per cent. 


Current Business. 


Under the combination of very difficult cireum- 
stances business has been reduced to a minimum. Coals 
have come down to the limitation level all round, as 
the result of the adverse conditions, but few exporters 
have been able to take advantage of the situation, because 
of the lack of ready tonnage. Collieries have had the 
utmost difficulty to keep working as the outcome of the 
shortage of wagons, and have not been able to tell from 
day to day what their position will be. Still, though the 
market is in such a wholly depressed condition, export 
licences for neutral destinations continue to be turned 
down by the authorities, while nothing more has been 
heard ahout the granting of fresh licences for France. 
All collieries have suffered, from those producing the best 
to the lowest quality coals, and while some salesmen, 
who manage to keep their pits going, are quoting several 
shillings above limitation prices, no fresh business is 
being done at these figures, as equally good coals, if not 
better, are obtainable at the limitation prices of 30s. 
and 20s. for large and small respectively, while in some 
eases even lower figures have been taken, such as 28s. for 
good second Admiralty large. These prices relate, how- 
ever, to spot shipment entirely, as colliery salesmen are 
snot quoting these low prices for loading ahead. They 
still look for a recovery in values, although their field for 
operations at higher prices must necessarily be a limited 
one, with licences being refused for neutral destinations, 
and limitation figures of 30s. for large and 20s. for smalls 
now being applicable to South French and Italian ports, 
in addition to North French ports. How long the present 
depressed conditions will last it is impossible to hazard 
an opinion. Prices, therefore, must be accepted as 
purely nominal. 


LATER. 


The coal market is totally without change, the conditions 
being altogether depressing. Values are unaltered, and 
remain about limitation prices, with bargains at even lower 
figures for those exporters who can take immediate deli- 
very. Pitwood is rather steadier at 43s. 6d. to 44s. 6d., 
as, although wagon supplies are difficult, there are*no 
fresh cargoes in. 


Colliery Deals. 


Lord Rhondda has secured interest in the Inter- 
national Coal Company, Limited, and becomes chairman 
of this undertaking. The property has an output of about 
200,000 tons of good quality steam coal, and adjoins the 
undertaking of the North’s Navigation Collieries, Limited, 
of which Lord Rhondda obtained control a few months ago. 
Mr. W. H. Mewton, who is chairman of Locket’s Merthyr 
Collieries, Limited, has purchased the interest held by Mr. 
John Cory and his family in the Glynwrrwg Colliery Com- 
pany, Limited, a private undertaking with an annual 
production of 400,000 tons. 


Nominal Prices. 


Steam coal: Best Admiralty large, nominal , 
best seconds, nominal; seconds, 32s. to 34s.; ordinaries 
30s. to 32s.; best drys, 32s. to 33s.; ordinary drys, 30s. 
to 3ls.; best bunker smalls, 24s. to 25s.; best ordinaries; 
23s. to 24s.; cargo smalls, 20s. to 21s.; inferiors, 18s. to 
20s.; best Monmouthshire Black Vein large, 34s. to 36s.; 
ordinary Western Valleys, 33s. to 35s.; best Eastern 
Valleys, 32s. 6d. to 35s.; seconds Eastern Valleys, 30s. to 
32s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.; good households, 24s, 6d. to 25s. 6d.; No. 3 
Rhondda large, 30s. to 32s.; smalls, 25s. 6d. to 26s. 6d.; 
No. 2 Rhondda large, 30s. to 31s.; through, 25s. to 26s.; 
smalls, 20s. to 22s.; patent fuel, 40s. to 43s. 6d. Coke: 
Special foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. 
to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, ex ship, 
43s. to 44s. 
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Newport. 


Operations on the Newport market have been 
exceedingly limited, the tonnage shortage being chiefly 
accountable for business being slow. The result has been 
that colliery salesmen have shown a ready disposition 
to cut prices for supplies for immediate loading, with 
very few buyers about. Bookings ahead are very quiet, 
as salesmen decline to entertain present values for ship- 
ment about the middle of the month, The market is 
practically marking time. Nominal prices :—-Steam coal : 
Best Newport Black Vein large, 34s. to 36s.; Western 
Valleys, 34s. to 35s.; Eastern Valleys, 33s. to 35s.; other 
sorts, 30s. to 32s.; best smalls, 24s. to 25s.; seconds, 22s. 
to 24s. Bituminous coal: Best house, 25s, 6d. to 26s. 6d.; 
seconds, 24s. . to 25s. 6d.; patent fuel, 40s. to 42s. 
Pitwood, ex ship, 43s. to 44s. 


The anthracite coal market has shared the 
general quietness prevailing, by reason of tonnage being 
so scarce. There has been, as a consequence, more coal 
about, and prices are weak for immediate loading, though 
so little business has been arranged that values are difficult 
to determine with accuracy. Approximate values :— 
Anthracite : Best malting large, 31s. 6d. to 33s.; second 
malting large, 30s. to 3ls.; Big Vein large, 26s. 9d. to 
29s.; Red Vein large, 25s. 6d. to 27s.; machine-made 
cobbles, 42s. to 42s. 6d.; French nuts, 41s. 6d. to 42s. 6d.; 
stove nuts, 41s. to 42s.; beans, 30s. to 3ls.; machine-made 
large peas, 20s. to 23s. 6d.; rubbly culm, I4s. to 14s. 6d.; 
dutt, 6s. 3d. to 6s. 9d. Steam coal: Best large, 32s. 6d. 
to 34s.; seconds, 30s. to 32s.; bunkers, 25s. 6d. to 30s.; 
smalls, 19s. to 20s. Bituminous coal: No. 3 Rhondda 
large, 33s. to 35s.; through and through, 26s. 6d. to 
27s. 6d.; smalls, 20s. to 22s.; patent fuel, 38s. to 40s. 


Tin-plates, &c. 


The local iron and steel trades continue to show 
the greatest activity, but the tin-plate industry is not in 
a satisfactory condition. For plates from stock prices 
have been well maintained, but operations are very 
restricted. Values are difficult to determine, but sellers 
have quoted as low as 24s. 6d. for Class A orders, though 
for outside orders ex stock quotations vary up to 55s., 
based on LC. 14 * 20 « 112. Spelter works are very 
busy. During the past week the three Agents-General of 
the Australian Commonwealth have been on a visit to 
Swansea for the purpose of inspecting the facilities offered 
by the works in the district for dealing with Australian 
ores, and at the docks for dealing with Australian grain 
and frozen meat. The visitors were particularly interested 
in the Swansea Vale spelter works, which have been 
acquired since the war on behalf of Australian interests. 
The works are being extended at heavy cost to deal with 
zine concentrates imported from the Commonwealth. 
The Agents-General also visited a number of other works, 
including the Mannesmann Tube Works and the Hafod 
Copper Works, the Mond Nickel Works, Duffryn Steel 
and Tin-plate Works, the Cwmfelin Steel and Tin-plate 
Works, and the Port Talbot Steel Works. The following 
are the official prices from the Swansea Metal Exchange : 
Tin-platé and other quotations : Galvanised sheets, 24 g., 
nominal ; block tin, £180 15s. per ton cash ; £181 17s. 6d. 
per ton three months ; copper, £124 per ton cash ; £119 per 
ton three months. Lead: English, £32 5s. per ton ; 
Spanish, £30 10s. per ton ; spelter, £52 15s. per ton. 








NOTES ON THE EPFECT OF BLAST-FURNACE 
GASES ON WROUGHT IRON.* 


By Dr. J. E. STEAD, F.R.S., Vice-president. 


Tue object of this note is to describe the effect of blast- 
furnace gases on wrought iron at temperatures between 400 deg. 
and 500 deg. Cent. The phenomena were observed quite inci- 
dentally when experimenting on the magnetic properties of 
manganese steels, with the object of ascertaining the effect of 
very prolonged heating at relatively low temperatures. Bars 
of the steels were placed inside of a wrought iron tube or case, 
and the case with contents was placed in the middle of a gas 
flue, where the temperature ranged between 400 deg. and 
600 deg. Cent., and was allowed to remain there for nearly two 
years, but the case and the bars were removed and examined 
at intervals. After exposure for a year the wrought iron tubes 
were found to be blistered in many places, and at certain points 
layers of the iron had been torn away from the places where the 
screwing terminated and were beginning to curl over. As one 
had the opportunity of examining the outside of the case at 
intervals the gradual and progressive tearing action was 
followed. From the first it was clear that carbon was being 
deposited from the gas, and was responsible for causing the 
disruption. . On serewing off the cap to get at the bars, a con- 
siderable quantity of fine, dense, black powder fell out with the 
bars, and the lower part of the upper tube contained much of the 
same substance loosely adhering to its sides. In physical 
appearance the powder resembled lampblack. All the blisters 
on the tubes were filled with this black powder, and some had 
deposited on the inside walls of the thicker tube as well as the 
walls of the thin tube. Originally these walls, as well as the 
exterior surfaces, were coated with a thin layer of blue scale, as 
is usual with all such hot rolled material. Carbon seems to have 
deposited over the whole interior surfaces, but none at all on 
the exterior portions, excepting at the parts which had been 
cold distorted at the serewed portions beyond the terminations 


of the caps. The larger amount of manganese in the deposit 
found in the case itself suggests that a portion of 
it had come from the surfaces of the manganese 


steel bars, As the caps were screwed tightly on to the ends of 
the case, it was supposed the case was quite gastight, and if it 
was, one is forced to the tentative conclusion that carbonic 
oxide passed through the solid iron. That it is capable of 
penetrating iron to a depth of about a quarter of an inch at 
600 deg. to 650 deg. Cent. has been proved by previous experi- 
ment, but that it should penetrate right through the iron and 
deposit carbon on the inside walls of the iron tubes at under 
500 deg. Cent., if true, is very remarkable, and further trials 
are being conducted to confirm or negative these observations. 
On testing the black deposits for carbon by colour, only traces 
were found in the deposit from the upper tube, but 0.2! per 
cent. in that from the lower tube, but a portion of this may have 
come from the manganese steels, which contained up to 2 per 
cent. carbon. Incidentally, it may be remarked that at high 
temperatures spongy iron reduced from iron ore is rapidly 
earburised, and it is justifiable to believe that as ore is uced 
and descends down the shaft of a blast-furnace it becomes highly 
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carburised before it hes the melting zone, and not, as is 
usually assumed, that it remains as spongy iron till it begins to 
melt, It is more than probable that before the reduced iron 
is half way down to the hearth it will have combined with at 
least 2 per cent. carbon. 

In reviewing the result of the observations and experiment 
given in this note, it would appear :—(1) That even Goa and 
refractory iron scale and the magnetic cinder enclosed in wroug|t 
iron are — of racting with carbonic oxide at temperatures 
between 400 deg. and 500 deg. Cent, (2) That wrought iron 
containing free oxides is capable of being partially broken 1p 
by the action of carbonic oxide gas on the enclosed oxides or 
cinder, (3) That under the conditions named even initially 
non-oxidised steel acts on carbonic oxide gas, inducing carb. 
to be deposited on the surface. 











CATALOGUES. 


Joun WrntoverBy anp Sons, Batley.—A circular issued 
by this firm describes apparatus for preventing injuries to steam 
boilers and steam superheaters, due to unequal expansion, 
and also for securing greater efficiency and uniformity of action 
by causing circulation, In one of a series of boilers steam muy 
be maintained at a higher pressure than in the others, and |e 
employed in continuously keeping up circulation in the others 

Epison and Swan Unirep Execrric Licur Company, 
Limited, Ponder’s End, Middlesex.—Leaflet No. B. 3146. This 
leaflet contains full particulars of the Ediswan ‘‘ H.O " cells, in 
which the addition of water only is needed forcharging. ‘Ile 
cells measure 6in, by 2fin. by 2gin., have a discharge capacity 
through 20 ohms of 45 ampére-hours, and weigh 1} Ib. When 
worn out they may be sent to the makers to have the internal 
parts replaced as required, and the battery re-charged. 

AMERICAN Brass Company (ANSONIA Brass AND Coprrit 
Brancx), Ansonia, Conn., U.S.A.—This pamphlet is devoted 
to Tobin bronze, an alloy of copper, tin, and zine, with a golden 
colour, which resists corrosion, and -has peculiar physical pro- 
perties. The makers claim that rods of lin, diameter have an 
ultimate tensile strength of 62,000 lb. per square inch, an elonga- 
tion of 25 per cent. in 2in., and an elastic limit averaging about 
one-half the ultimate tensile strength. The book gives a number 
of tests, and contains numerous testimonials from users, 


Ozonarr Limrrep, 96, Victoria-street, London, 8.W.—-A 
supplement to this pany’s pamphlet on ozone apparatus 
for laboratory and research work describes a new ozone generator 
of high efficiency, The makers claim that by its use as many 
as 16 grammes of ozone per cubic metre of air—8000 parts per 
million by volume—can be produced, a figure which is said 
never to have been previously obtained. This set comprises 
an air cleaner, test meter, two drying bottles, safety bottle, 
ozone generator, a second safety bottle and treatment bottle, 
which are set up in the order named, together with the necessary 
electrical accessories and tube connections. 

AMERICAN SprraL Pier Works, Chicago, Illinois, U.S.A: 
This firm has sent us copies of catalogues Nos. 5 and 8, The 
former is devoted to spiral riveted piping, forged steel pipe 
connections, exhaust steam and hydraulic supplies. Cataloguc 
No. 8 deals entirely with lap-welded steel piping. In manu 
facturing spiral riveted piping a strip of sheet metal is wound 
into helical shape, with one edge overlapping the other, for 
riveting the seam. The sheet is drawn and formed in such a 
manner that metal-to-metal contact is obtained in the seam, 
stretching the steel on the outer lap slightly offset, in order that 
the pipe may be nearly smdoth on the inside. The riveting is 
done cold by compression under enormous pressure, and not 
by percussion. The pipe is made in continuous seams, from 
3in. to 40in. inside diameter, and cut to length. The book 
eontains numerous illustrations of applications of this kind, of 
piping. 

Tue Titanium Alloy Manufacturing Company, Niagara Falls. . 
N.Y.—The subject dealt with in this book is “‘ Ferro-carbon 
titanium in Steel Making.” The value of titanium, we are told, as 
a deoxidiser is well known to metallurgists and steel makers. 
It leaves no product of its oxidation in the metal, as aluminium 
frequently does. The functions of titanium vary in degree in 
various grades of steel. In low-carbon steel small quantities 
varying from 2 Ib. to 4 lb. of ferro-carbon titanium per ton of 
metal are recommended, primarily for scavenging purposes, to 
remove impurities and uce a superior surface, to which 
spelter or tin will adbere tenaciously, while in high-carbon ste! 
the use of larger percentages, in addition to cleansing by de- 
oxidation, reduces segregation, ‘thus ensuring a sound, clean 
steel of uniform composition. The book contains instructions 
regarding the use of “ ferro-carbon titanium * in the manufac- 
ture of the different kinds of steel. The average analysis of 
ferro-carbon-titanium, as manufactured by this firm, is given 
as follows :—Silicon, 1.41; titanium, 15.79; carbon, 7.46; 
manganese, 0.11; aluminium, 0.80; phosphorus, 0.05: 
sulphur, 0.08: iron (by difference), 74.30. T. Rowlands and 
Co., Limited, Sheffield, are the agents for this alloy for Great 
Britain, the Colonies, and European countries. 











Contract.—The Leeds Corporation has accepted the tender 
of Merryweather and Sons, Limited, for the supply of a petro! 
motor fire-engine fitted with “ Hatfield ’ reciprocating pump. 
with a capacity of 400 gallons per minute. A 30-gallon water 
tank will also be provided, from which the pump can draw « 
supply immediately on reaching the scene of outbreak, so as to 
throw a small jet for “ first-aid ’’ work. Arrangements will als> 
be made to carry a fire escape already in the brigade’s possession. 


New Cuicaco Rau.way Terminus.—Tentative plans for 
the new terminal station of the Illinois Central Railroad at 
Chicago have been submitted to the City Council Committee 
on Railway Terminals. The site will be at the south-east 
corner of 12th-street and Indiana-avenue. Both of these 
thoroughfares are blocked by the present station, but will be 
continued past the new station. The building will be about 
700ft. by 200ft?, four storeys high, and in architectural design 
will harmonise with the neighbouring Field Museum, The 
train shed and platform will extend nearly to 16th-street. A 
special feature of the design is that it is to be a three-level 
terminal, says Engineering News, and the cost will be about 
£4,000,000. 

Curistmas Girrs ror LaBour Barrations.—A committee 
has been formed with the object of sending Christmas gifts to 
the men of the Labour Battalions who are on active service, and 
it is now eppesling for subscriptions for this excellent object. 
In its appeal the committee points out that it has made very 
careful inquiries, and it is believed that there is no other special 
fund for this purpose, and that many of our navvies at the front 
have no home ties. The idea is to remind these men that they 
are being specially remembered by the rs of labour and 
others in this country at this season. is fund has been 
registered under the new Act. Messrs. Deloitte, Plender, Griffiths 
and Co. have consented to audit the accounts, and the 
balanée-sheet -will be sent to each subscriber in January. The 
work of organisation is page Poa erg the only expenses 
being printing and postages. mations should be sent to the 
hon. treasurer, Mrs. Lilian Hopkinson, by cheque—or postal 
order—crossed to the eredit of “‘ Labour Battalions’ Xmas 
Gifts,” the London City and Midland Bank, Limited, West- 
minster, at the address of the committee, 10, Victoria-street, 
Westminster, S.W. 
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AMERICAN NOTES. 
(From_our own Correspondent.) 


. New York, October 18th. 

THE feature of the American steel market this week is the 
placing of large contracts for steel plate for export, the largest 
recent order being for 18,000 tons of ship plate in addition to 
previous large orders for Japan. There is at present a rush for 
cars for American and foreign roads, By the close of this week 
new orders will reach 10,000 cars. A batch of heavy inquiries 
is now being anticipated for Russia. Italy has placed orders 
for 40,000 tons of steel bars and is endeavouring to obtain 
15,000 tons of billets which can not be had at present. Several 
inquiries for very large quantities from Spain, Japan and Great 
Britain have been temporarily withdrawn. Large orders for 
pig iron for export are crowding the market. Sales to foreign 
interests this week in this market amount to over 100,000 tons, 
and Alabama has just closed a contract for 50,000 tons of basic 
forexport to France, All large consumers of steel are endeavour- 
ing to make themselves safe with supplies for next year. ‘The 
-train on American production is more acute than ever. An 
upward trend in prices has again set in. The labour problem is 
still a serious one, especially in the coke industry. All steel 
makers count upon an indefinite period of present activity. 
Ship plates are the most active on the list and prices are now 
higher than ever. Large quantities of material are now being 
asked for for bridge purposes. A shortage of cars is now quite 
apparent. Car builders are asked to quote for more work than 
they see their way clear to accept ; meanwhile the expansion of 
capacity is being prosecuted with the utmost activity. Domestic 
demand for copper dominates the situation. This demand comes 
from sources not connected with war munitions. Large 
electrical concerns are now preparing to contract far into 1917. 
As high as 29 cents is being offered for what is being called spot 
copper. Most of the present business is for delivery during the 
first quarter of next year. 








IDLE MACHINERY. 


Tue Ministry of Munitions has established a Central Clearing 
House Organisation’in the Ministry for the purpose of tracing 
and registering machinery which is idle or about to become idle. 
The organisation will endeavour— 

(a) To ensure that contracts placed by the Ministry are 
directed towards any unoccupied manufacturing 
capacity which might exist in the country ; 

(b) To place engineering contractors who have suitable 
facilities for particular supplies in touch with the 
Ministry, and with other Government Departments 
requiring these supplies, and to help contractors who 
are able to undertake additional or more suitable work 
now or at a future date to maintain continuous employ- 
ment of their machinery and labour. 

Manufacturers possessing idle resources and desiring to be 
placed in touch with Government contracting departments are 
invited to communicate with the Central Clearing House, 
Ministry of Munitions, 8-9, Northumberland-street, Northum- 
berland-avenue, when further particulars will be sent. ; 








FORTHCOMING ENGAGEMENTS. 


MONDAY, NOVEMBER Gru. 


Tue Society or EnGinerrs.—Caxton Hall, Westminster, 
S.W. ‘ Heating and Ventilating Private Houses,’ C. T 
Alfred Hanssen, 5,30 p.m. 


TUESDAY, NOVEMBER 7ru. 


Tue InstiruTion oF Ratnway Sienat ENnGineers.—Inst- 
tution of Electrical Engineers, Victoria Embankment, London. 
“The Economical Signalling of a Colonial Railway,” A. C. Rose. 
2.30 p.m. 

INSTITUTE OF MARINE ENGINEERS.—-Minories. ‘* The Utilisa- 
tion of Coal,” by Mr. J. D. McArthur. 7 p.m. 

Tue Instirution or Civit ENGINEERS.—-Great George-street, 
Westminster, Presidential address by Sir Maurice Fitzmaurice, 
C.M.G, 6.30 p.m. 

Tue Encineers’ Ciur, MANCHESTER. 
7.45 p.m, 

Tue RénTGEN Society. Institution of Eleetrical Engineers, 
Victoria Embankment, W.C. Presidential Address, by Captain 
C. Thurstan Holland, M.R.C.S. 8.15 p.m. 


WEDNESDAY, NOVEMBER 8ru. 


THe Farapay Socrety.—Meeting at the Institution of 
Electrical Engineers, Vietoria Embankment, W. General dis- 
cussion on “* Refractory Materials.” 5.30 p.m. For programme 
see below. 

Tue INstTITuTION OF AUTOMOBILE ENGINEERS.—Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. ‘* Electrical 
Car Equipment,” by Mr. A. Ludlow Clayden. 8 p.m. 


THURSDAY, NOVEMBER 9ru. 


THe Instrrution oF ELECTRICAL ENGINEERS. — Victoria 
Embankment, W.C. The eighth Kelvin Lecture, ‘Some 
Aspects of Lord Kelvin’s Life and Work,” will be delivered by 
Dr. Alexander Russell. At 8 p.m. : 

Tue Institution oF SANITARY ENGINEERS.—Caxton Hall, 
Westminster. ‘‘ The War for Health,” by the Hon. Sir John 
MeCall, M.D. 5.30 p.m, 


Ladies’ Concert. 








THe Farapay Sociery.—On Wednesday next, November 8th, 
this Society has arranged to hold a general discussion on 
* Refractory Materials.”” The discussion, which will be extended 
over two sessions, the first from 5.30 to 7 p.m. and the second 
from 8.30 to 10.30 p.m., will take place at the Institution of 
Electrical Engineers, Victoria Embankment. Sir Robert 
Hadfield, F.R.S., president, will take the chair and will deliver 
an introductory address, The opening paper will be given by 
Dr. J. W. Mellor, and will deal principally with ‘The Texture 
of Refractories.”” Dr. H. G. Colman will speak on the work oi 
the Joint Refractory Materials Committee of the Institution of 
Gas Engineers and the Society of British Gas Industries. 
Mr. Albert Cliff will discuss “‘ The Manufacture and Prospects of 
Refractories.” Mr. E. P. Page will address the meeting on the 
subject of ‘* The Classification of Refractory Materials and Some 
Notes on Method and Points for Investigation.” Mr, J. Allen 
Howe will make a statement on “The Recent Work of the 
Geological Survey on Refractory Materials.” Professor W. G. 
Fearnsides will read a paper on “ The Application of Petrographic 
Methods to the Study of Refractory Materials,” and Mr. Cosm> 
Johns will read a paper on “Silica as a Refractory Material.” 
Dr. P. G. H. Boswell will speak on “Refractory Sands,” and 
Mr. Ezer Griffiths will read a paper on “The Transmission of 
Heat through Materials Employed in Furnace Construction.” 
Mr. F. W. Harbord, Professor J. W. Cobb, Dr. W. Rosenhain, 
F.R.8., and Mr. W. C. Hancock will also speak, and the subject 
will then be thrown open for general discussion. It is expected 
there will be a comprehensive exhibit of refractory materials and 
products, The Council invites contributions to the discussion 
from those unable to be present at the meeting. « 





BRITISH PATENT SPECIFICATIONS. 


When an é tion is icated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is theate of application ; the second date 
at the end of the abridgment is the date of the advertisement of 
the acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





DYNAMOS AND MOTORS. 


13,904. September 30th, 1915.—HicuH Frequency Dynamo, 
The British Thomson-Houston Co., Limited, 83, Cannon-street, 
London, E.C. 

This invention relates to high frequency alternators, and in 
particular to alternators adapted directly to generate alternating 
current of a frequency suitable for radio communication. Its 
special object is to provide a high frequency alternator of the 
inductor type having wider slots for the armature winding than 
has hitherto been possible in similar machines having corres- 
ponding characteristics of speed and frequency. The machine 
which has been developed with this view is an inductor 
alternator, which is so constructed that the number of inductor 
poles opposite any stator tooth is variable. For example, in 
a triple harmonic machine there are alternately one and two 
inductor poles opposite each stator tooth. This produces 
a change in the flux passing through the stator tooth. Generally, 
machines can be built for any harmonic, for example the nth 
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Fig. 2. 
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harmonic, by selecting the number of magnetic poles of the 

inductor in such a way that the number of inductor poles 

opposite any stator tooth alternates between (n + 1)/2 and 

(n — 1)/2 where n is any odd number greater than unity. The 

armature winding A is carried in slots in the faces of the laminated 

rings B adjacent to the inductor poles, This armature winding 
is carried zig-zag through the slots of the laminated ring, as 
clearly shown in Fig. 1, in which, and in Fig. 2, are diagram- 
matically illustrated an arrangement of stator slots and teeth 
and inductor poles for generating a triple frequency, with 
respect to the design of the armature winding. ‘The stator has 
100 slots while the inductor has 150 magnetic poles. In the 
engravings the inductor poles are represented at C and the 
stator teeth at D. It will be evident that the frequency of the 
induced current is three times what it would be if the inductor 
poles and the stator teeth had the same width, that is to say, if 
the armature winding were a full pitch winding.--October 11th, 

1916, 

14,650, October 16th, 1915.—-ALTERNATING-CURRENT ELECTRIC 
Moror, J. G. Shaw, Acton-lane, Willesden, London, N.W., 
and two others. 

This specification describes an improved monophase or 
polyphase alternating-current motor of the self-starting type, 
having its rotor built up of laminw provided with grooves 
so as to form salient poles which are not excited by windings 
earrying direct current. In addition to being self starting the 
motor described is claimed to run under varying conditions of 
load at a speed depending upon the frequency of the supply. 
It may be used for a number of purposes where synchronism 
between the motor speed and the periodicity of the supply is 
necessary, as, for example, for driving contact rectifiers, for 
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X-ray work and for wireless telegraphy. The stator A is made 
with a series of radial slots B in which the stator coils are wound 
in the usual way. The rotor is built up of a number of soft iron 
plates furnished with threading holes C. Channels D extending 
parallel with the rotor axis are formed at equal distances apart 
in the surface of the armature. The portions E between these 
channels form in effect polar extensions. Through passages F 
are formed in the outer ends of the polar extensions, while 
similar holes G are formed in rings fixed one at each end of the 
armature. Through the passages F and the holes G are passed 
the windings or rods of a *‘ squirrel eage.’’—-October 11th, 1916. 


AERONAUTICS, 


12,820. September 7th, 1915.—-ImMpROVEMENTS IN AIRCRAFT, 
G. A. Ogrissek and another, Lynwood, Los Angeles, 
California, U.S.A. 

Three chief objects are aimed at in this invention, namely, the 
provision of means which will prevent “side slip” in an 
aeroplane, of means for reinforcing the wings without materially 
increasing the head resistance and of improved means for hori- 


zontal steering. The invention consists in applying to the upper | 





and lower surfaces of each wing a series of vertieal fins A running 
in the fore and aft direction. The fins are fixed to the main 
spars of the wings by means of knees B. Rudders C may be 
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pivoted—apparently at the leading edge of the wing—to the 
ends of the fins and connected so as to be operated simultaneously 
by the aviator.-—October Lith, 1916. 


. 


MACHINE TOOLS AND SHOP APPLIANCES. 


9475. June 29th, 1915..-IMPROVEMENTS IN LATHES OR BoRING 
Macuines, C. D. Andrew, 72, Bury Old-road, Manchester. 
and another. 

This is an arrangement for rigidly supporting the boring bars 
of lathes and boring machines.. The boring bar A is carried by 
two steady rests B and guides C, the guides being adjustable 
across the rests by means of screws D. Between these two 
points the boring bar is further supported by being clamped at E 
within a member F mounted to swivel on a block G which is free 
to slide on guides on the lathe carriage H. The thrust of the 
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cut is taken at the point E and the boring bar is fed forward by 
the longitudinal motion communicated in the usual manner to 
the carriage H. For parallel boring the guides C, having been 
adjusted to the required position by means of the screws D,a 
clamped firmly by means of dowels J. For taper boring th 
guides, suitably set, are clamped by means of dowels K. In th 
latter condition the forward feed of the boring bar entails 
sliding movement of the block G on the carriage guides. 
October Lith, 1916. 


HEATING AND LIGHTING. 


5040. October Ist, 1915.--Heatine Furnace, R. F. Hislop, 
Underwoéd House, Paisley, Renfrewshire, and another. 

This furnace is intended for use in conjunction with forging 
or drop stamping operations, and is designed to give the highest 
possible temperature with an increase in the completeness of 
combustion of the fuel. A is the fire-box, B the chamber where 
the articles are heated, C a circular flue. and D a flue leading to 
the chimney. On each side of the fire-box a junction box E is 
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let into the brickwork. Such boxes are connected by two 
sloping tubes to the interior of the fire-box, and are fed at one end 
with a supply of steam and at the other with a supply of hot air 
delivered under pressure through a pair of spiral pipes encircling 
the flue C. On each side of this flue a passage F leads air from 
the front end of the furnace into a cross passage G lying beneath 
the furnace bridge H. From the passage G ducts lead the air 
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to openings in the front and back of the bridge:—October 11th, 

1916, 

100,048 (No. 894 of 1916). January 19th, 1916.—CuRRENT Lit. 
TER OR ELectric INTERRUPTER, K. Pettersen, Sarpsborg, 
Norway. 

This is an arrangement whereby when a_ predetermined 
maximum demand for current for lighting or heating or for both 
simultaneously is exceeded the circuit is broken. A B are the 
mains, C the lamps, and Da heating or cooking current-consum- 
ing device. The lamps are fed from the main A through the con- 
tact E, lever F, line G, andecoil H. Ifthe maximum demand is 
exceeded at the lamps the core J attracts the armature K, so 
closing the contact L. The core M is then energised by current 
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flowing through contact E, lever F, line G, coil N, contact L, and 
line P. The armature Q is thus attracted and causes the contact 
at E to be broken. When this occurs the parts fall back to 
their former positions, and until the current demand at the- 
lamps is reduced below the maximum the circuit will he made 
and broken continuously. The demand for current at the 
device D is similarly restricted to a maximum, but as the 
cireuit for this device includes fewer of the turns in the coil H 
than is the case for the lamps this maximum is greater than that 
set for the lamps.—October 11th, 1916. 


ORDNANCE AND ARMOUR. 


13,552. September 23rd, 1915.—-IMPROVEMENTS IN ARTILLERY 
Gun Barrets oF LarGe CatrBpre, Paul Marot, Aigre 
(Charente), France. 

The gun tube A in this invention is made in one piece of 
compressed steel and is tapered externally throughout its length. 
It is surrounded by sleeves B C of compressed steel secured 
together and tapered internally to suit the external taper of the 
gun tube. A block D of compressed steel is secured to the 
sleeve B and constitutes the explosion chamber and carries the 
breech screw. Between the gun tube and the sleeves BC an 
annular chamber, say 2mm. deep, is left, and this chamber is 





closed at the end by a ring-E. Orifices F permit a portion of 
the gases at the moment of explosion to pass into the chamber 
and so counteract the bursting pressure inside the gun tube. 
At one or more points between its ends the gun tube is supported 
from the sleeves by a ring of hardened steel balls G, which can 
be tightened up in the vee-groove provided for them by means 
of several pointed screws H. This method of supporting the 
gun tube does not restrict the passage of the counter pressure 
along the whole length of the tube. It is claimed that the 
construction renders the gun as a whole easily manufactured, 
assembled, and repaired.—October 11th, 1916. 


MISCELLANEOUS. 


101,591 (No. 5156 of 1916). Puansirrer, H. Blumer, Waisen- 
hausstrasse 12, Ziirich, Switzerland. 

The balance weight A of this plansifter is not, as is usual, 

connected rigidly to the pendulum shaft B, but is articulated 
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further away from or nearer to the neutral axis about which 
the whole system swings. It is claimed that by articulating 
the connection between the balance weight and the pendulum 
shaft in this manner, the driving gudgeon E during each throw 
of the sieve box remains in a vertical position and that the 
neutral axis occupies practically the same position whether the 
plansifter is operative or stationary. Further, as the balance 
weight is suspended approximately over its centre of gravity 
it cannot exercise any detrimental turning movement upon the 
gudgeon: pin. By adjusting the point of articulation the 
horizontal component of the force arising from the balance 
weight can be controlled to suit any change in the horizontal 
forces arising in the two points of suspension of the sieve box.— 
October Lith, 1916. 


101,592 (No. 5240 of 1916). April 10th, 1916.—Sparkine 
Piva, A. E. Lamkin, 86, Springfield-road, Brighton. 

This plug is provided with means whereby it is kept cool and 
the sparking ints kept clean. It consists of a porcelain 
rod A, a metal y B holding the rod A at one end and screwed 
at C into the head of the cylinder, a metal tube D passing down 
the centre of the rod A and serving as the central electrode and 
an air-tight metal box E fixed to the top of the rod A so as to 
be in contact with the tube D and provided with a terminal F 
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for connection with the magneto. A tube G leads into the box E 
and is connected at its other end to the cylinder head. <A ball H, 
the movement of which can be controlled by means of the 
screw J, serves as a valve governing the orifices of the tubes D, G. 
The spark jumps from the end of the tube D to an earthed 
filament K extending across the end of the body B. On the 
suction stroke of the engine the ball H closes the mouth of the 
tube G. On the compression stroke it is forced away on to its 
seating within the shield L. A portion of the charge thus 
percolates under pressure down the central electrode back into 
the cylinder, and in so doing clears the sparking points of 
deposit..—October Lith, 1916. 


101,598 (No. 67350f 1916). May Ilth, 1916. 
Cetis, Charles Churchill and Co., Limited, 
street, Finsbury, London, E.C., and another. 

The walls of the double cell shown are in three parts A B C, 

which are insulated from each other by means of rubber joints D. 

The walls form the electrodes of the cells, being connected at E E 

to an electric circuit. In the upper portion of the cells the 

rubber sheets dip into the electrolyte as at F so as to form 
separate gas chambers above the surface of the liquid. Two of 
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these chambers—say those for the hydrogen—are in communi- 
cation through slots G with a duct H which leads the gas 
generated to a suitable holder. The two other chambers, for 
the oxygen, open through similar slots into a similar duct J. 
The electrolyte is admitted to the cells at K. The electrode 
faces are corrugated vertically as at L,and against these faces 
are arranged in any suitable manner a series of sloping insulating 
vanes M. The gas generated travels upwards in the corrugations 
of the walls. The vanes prevent the hydrogen bubbles generated 
at one electrode face from passing across through the electrolyte 
to the oxygen face and vice versd.—October 11th, 1916. 








EDUCATIONAL INTELLIGENCE. 

Ir is announced that Professor 8. D. Adshead, M.A., 
F.R.I.B.A., will deliver at University College, London, six 
public lectures on ‘‘ The Town Planning of Greater London after 
the War.” The lectures, which will be illustrated by lantern 
slides, will be delivered on Tuesdays at 5.30 p.m., beginning on 





thereto, the point of articulation being approximately over the 
centre of gravity C of the balance weight. Means are provided ' 
as at D whereby the point of articulation may be brought either 


November 7th, 1916. Admission will be free and application 
for tickets, accompanied by a stamped addressed envelope, 
should be made to the Secretary. ‘ 


THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents 
which right when acquired can be retained after the war 
and has been specially compiled for Tok ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-strect, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 

On each of three of the patents given below £26 and on cach 
of the remainder £18 have been paid in renewal fees. 





No, 5585/10.—Machine guns. Relates to the Maxim type of 
gun, in which the breech is opened by a crank against the action 
of a spring, and consists in replacing the usual operating fuzec 
and spring, at the side of the gun, by a spring mounted on the 
hinged rear plate, and in alignment with the gun’s axis, 
Deutsche Waffen - und Munitionsfabriken, Berlin. Dated 
March 26th, 1909. 

No. 5921/10.—Phonographs. A phonograph 
immovable in a plane transverse to the cylinder record, is pro 
vided with a recording and reproducing stylus, which are 
separately brought into action by means of a handle and cam 
Lindstrom Akt.-Ges., C., Berlin. Dated February l6th, 1910, 

No. 6326/10.—Making gilled tubes. In a method of windiny 
corrugated sheet metal helices on tubes, the helices are fixed 
by soldering during winding, at a short distance behind the 
point of winding, and no separate positive feed screw is used 
in the winding operation. Sauerbier, F., Berlin. 

No. 6397/10.—Electric ineandescent lamps; __ filaments, 
supports for, resilient. A carbon support has an intermediate 
loop, between which and a hook or eye, engaging the metal 
filament, is a part sufficiently long to allow vibration in a plane 
at right angles to that containing the support and the central 
stem; the support bends as a whole to compensate for the 
longitudinal movement of the filament. Wolfram Lampen Akt.- 
Ges., Germany. Dated March 15th, 1909. 

No. 6485/10.—Treating alloys. A process for improving 
alloys, particularly magnesium alloys such as aluminium. 
magnesium alloys, consists in heating the alloy, after it has been 
finally heated in working, to over 420 deg. Cent., and then, 
after cooling, leaving it for some time to undergo spontaneous 
improvement. Cold treatment, such as rolling, drawing, or 
pressing, may be performed after the.improvement process, but 
not before the storing, except in the case of immaterial changes 
of shape. Wilm, A., Berlin. 

No. 6497/10.—Machine guns; mounting. Relates to means 
for readily connecting and disconnecting the gun to and from 
its carriage, and consists in providing a bayonet-joint, comprising 
circular flanges on the gun, which engage with corresponding 
recesses in the trunnioned carriage when the parts are properly 
assembled. The gun may be readily removed after it has been 
rotated through 90deg. In a modification, the flanges are 


sound-box, 


rovided on the carriage and the recesses on the gun. Deutsche 
Waffen-und Munitionsfabriken, Berlin. Dated April 8th, 1909. 
No. 6630/10.—Internal combustion engines. In order to 


utilise the heat of the exhaust gases, a branch pipe leads from 
the exhaust pipe to a chamber, in which is placed a heater body 
formed of elements pivoted together, so as to be adjustable in 
length, either when first mounted in the chamber or subse- 
quently. These elements may be sectional. Water or other 
liquid is cireulated through the heater. A settling chamber 
permits removal of sediment from the exhaust. Two connected 
valves regulate the passage of the exhaust to the chamber or 
to atmosphere. Sulzer Geb., Germany. 

No. 6748/10.—Making roads, &c. Roads or pavements are 
made from a mixture of tar, pitch, tar oil, or asphalt, and grave!, 
pebbles, &c. The tar, &c., is converted into an emulsion or 
solution—for example, by treating it with a vegetable oil and 
soda, and then adding a considerable quantity of water. ‘The 
emulsion is then mixed with the stone materials, and the tar, 
&c., are precipitated with acids, &¢. Zimmer, K., L. V., 
Germany. 

No. 6815/10.—Conveyors. Comprises mechanism for impart- 
ing a propelling motion to the trough of jigging conveyors. 
Marcus, H., Germany. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Chester House, Eccleston-place. 
ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week._-Platoon Commander Hughes Hallet. 

Next for Duty.—Platoon Commander J. O. Cheadle. 

Monday, November 6th.—Technical for No. © Plateop, at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. 

Tuesday, November 7th.—School of Arms, 6 to 7. — Lecture, 
7.15, by Sergeant J. Roberts, ‘‘ The Measurement of Angles.” 
Range Practice. 

Wednesday, November 8th.—Instructional Class, 6.15. 
Drill, Platoon No. 12. Range Practice. 

Thursday, November 9th.—Platoon Drill, Platoon No. 7. 
Range Practices Ambulance Class, by M.O., 6. 

Friday, November 10th.—Technical for Platoon 
Regeney-street. Squad and Platoon Drill, No. 9. 
Class. Recruits’ Drill, 6.25 to 8.25. 

Saturday, November 11th.—General Parade, 2.45, Uniform, for 
drill in Battersea Park. 

Sunday, November 12th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Tables A and B 
at headquarters. 

Note.—Unless otherwise indicated all drills, &c., will take place 
at headquarters. 


Platoon 


No. 10, 
Signalling 


By order, 
Macrteop YRarsiey, Adjutant. 
November 5th, 1916. 








Tue Institution oF Exvectricat Encrneers.~-The Council 
of the Institution of Electrical Engineers has elected Professor 
George Carey Foster, LL.D., D.Sec., F.R.S., past president, to 





be an honorary member of the Institution, 








Established 1856. 
OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 





qine 








t . 


ven obaenesiee as a Newspaper. 








“Vor CXXII.—No. 3176] 


LONDON: FRIDAY EVENING, NOVEMBER 10, 1916. 


BY INLAND POST 


[Price Sixpence youresce 








£3 Aaa Engineer, Re 


= of twelve montis, | ¥ 
Salary £300—£15— 





* wiih pombe ae ‘our 
per thal leave in England on _ Rp § after each tour if 


Eger Wanted to Deal with 


‘echnical C 
Blower and Compressor fatale Good kn 
- 4 i essential. Rn ligible for military or. mer . 
t particulars as salary as 
Box 8017, Clark’s, 49, Gt. aay 








returning to preoge e r In bath, 


of the Institute 


diet hla ss 


srience to t 
Millbank, London, 8.W. 


reed No 
Gore roment work o- elivibie for the Arm: Be 317. : 


PATENTS AND DESIGNS ACTS, 1907-1914. 
BOTTLE STOPPERS. 7 


The Proprietor of British Letters 
25,173/11, 25,490/11 / 
pre yared to SEL, the Pa +g fat at ort to s CENS: Ee eees| 
for ph ews er compring & metal cay 8 ang the pae. and a 
locking ring, apparatus 
Coe BOULT. WADE and TENNANT, 
dress, 111 and 112, Hatton-garden, ae 





MS a 


G ‘reat Northern Railway Com- 
PANY (IRELAND). 
rectors are ive TENDERS for th 
PU CROHASE of about Prepared to SCRAP METAL of vari vari ons 
Ke riicalats and forms of Tender may be obtained on appli- 


the y. 
Tenders, made out on the company forms, should be 
delivered under sealed cover endorsed—“ Ter mder for Old 

” to srt Now Moctaned, pet later than 10 a.m. on 
areda see che aed ovember, 
Than Directors do bind themselves to accept the highest 
or any Tender. 


T. MORRISON, 
Secre' 





Secretary's 
Termi 
zr Sed Noverabor, 1916. SU 


W anted at Once, for Govern- 
MENT Maintenance Work and Repairs, the following 

ully Skilled Men :-— porn 

10 ENGINEand MACHINE FITTERS 5)/- pins @- = pare oo 

10 MILLWRIGHTS and FITTERS 50/-plus8/- = 54 hours 


10 ELECTRICIANS, General Fitting 
Repairs to A.C. Motors, Switches, &. 50/- plus 8/- = 54 hour, 


2 Experienced -FITTERS' LA- 

BOURERS .. .. -- «+ 3 plusé/- = 4 hours 
One ARMATURE ae colt WINDER 

for General Repairs 46)- plus 8,- = 54 hours 


Address, 46, Engineer Office, 33, Nectide-hcesi, nat. &. 





E ngineerin Foreman.— Wanted 
Corpora ment in the Midlands an 
e aloes military service) soni AN. A py (who must be 


ineligible fer mili “dee 

kno e of Steam af ers, and Petrol 

eae oteeor 2 vo base ace 
sweeping Machines). A good sal will be 


id to a suitabl 
ue a je man. 
i to be sent in not later than Thursday, 30th 


November, 1016, warps phe a9 See, | experience, and salary required, 


waren, neer ‘Office, 33, Norfolk-street, is 


(jeneral M er, ineer, 
R dye ea vy fora vey aa 

Must - po oy oe seas, Control, wai 

pa ag Jimieietion Managemen and 

General isation. be a gentlea an of undoubted 

ability and initiative, and ao have held a similar position — 
Box 7404, care of A. J. Wilson and Co., Ltd, 154, 

Clerkenwell- peas Ty pate 327 a 











[valided Officer Requires Agen- 
a —_ ia 6 foreign Ss : oe reed 
tine, sri gen “nll mang oo) 
Midvesn Cnpaile eae vanker ae = 
Busca w wo” = 
MBlleable Iron Foundry (Con. | 
cRCLL ED ANAGER 80-100 hands, OPEN end. nk 
class WORKS M. No one at AB pov nd 
munitions need app! a og 
P3, Engineer Office, eer Monte Nittet Oieand, W. . Pda 





Manager (Ineligible) ba Small 


Ironfound a ye for the duration 


of the war ont nm days a —70 hours 
= be full pf cancel tnd ond: competent bir: a agg CHARGE 


Spt te ey 
Strand, 





Twain. 

Modern Mac Machine Tools.— Lead- 

os fadition’ af an BS EXCIMER = ers a eran 
neor Office, 33, Norfolk-street, Stand W. owe. s A 





Sees Designer B ras 
Sicieomemt vc a 





Dra bw of Operations for Erect- 
8 
= Be ad eta en Soe already engaged 
experience ° al on 
ng Work will pe employed Ag to 9 
of Exchange, “The - 


neer” and number 361. 


pe pe Engineer Wanted. 
desirable. le Moat be — @ for 3 military 


ee by letter, oes a re 


pe ne Offices, 163, Queen 


perce = Pim Tae are: (tn EE SO 
Wanted, a High- -class Ex-|m& 


PERIENCED rm Bare gh my 


RAUGHTSMAN, ex 
“Rate age experiance, ae 





married, and 
i TB Be B. Browne's 
291 a 


in Unifiow 
to suitable rok 
Engineer Office, 35, Nort Norfolk. 





Wares: Assistant Works 
Rarer ra ker: Boo! SHELL | ston 


CONTRACT der Ge annum.— 
ddress, 202, Eugineer Ome Waste arco, strand, W-6. 


W anted, Builer-house Superin- 

TENDENT with peeatiett co salvar of the worki 
Pa pn of of Lancashire Botlers wi 
echanical Stokers, abe. ar Ph ona Plant and 
comes teete ¢ ce, when at liberty, and salary 
required to No mo Electrical Engineer, ot ed 
Works, Rochdale, Lancer. 


Wanted Immediately by an 











Firm _in Sta oety engaged on 
Wag work, a wold a trosbout yas ASSISTANT 
os aghe’ corre- 
sponden experience in 
Rann = to £200 Progressive 


s — partigulars,  peferences, &e., 
ber, ~~ ee Sy 287 4 


A First-class ee ic Tool 








ee, weeres experiences the design o! 
ogee gen Bh: I et 
on & eer ice, 

3PNb Norfolk-street Strand, 217 « 
Oce rri g on the 


Vacane ney 
ve of a well-known Insurance Society. 


APPLICATIONS are invited from gentlemen holding first- 
class Board of Trade certificate, com poet to, undertake the 
duties attaching to the steam boilers. engines. 
and all power el arf State bg non fuil particulars of 
Stand We ” crepe 312, Engineer ice, 33, corer: Yee 








ppiications are Invited from 
pensnsed Engineers for the Position of GENERAL 

MANAGER te to the. Lahore Electric Supply Co., Ltd., Lahors, 
India, selected can rably have had simi- 


te must 
lar raperionce and an English Training. and also considerable 
know of Alternating-curren' t Central Station work. He 


uired to sign an nereen ent ee re y and 
would receive a a monthly salary of Bey: ing caval 
nnual § toa Tes. 1000/. 1 In addition to 





free 





may be — 


to 
Bond-court, Walbrook, London. 


E ngineer-Sur  eyor wee First: 
CLASS Board of ificate WANTED fp nga 
ing Insurance Co. Apptican must: be over iti nen, 
ineligible for Naval. or Military .— Add:ess, 
Shenae oo” to Pll, Engineer Office, 33, N: bikcetret, | 
A 


St rand, W. 


Deco Wanted for. Works in 


Snes ai png 7. Excellent opening for 
charge 








really take complete of pro- 
netlon. Work gaged. on on nt war work. 
XP owledge ern too of luction, 
Expert kn hed of mod ‘nodes 
IH ogether with — poet alg essential. Give 
ullest details apart Jay an and state sal 
required. > een , Engineer Offi Norfolk-street, 
Strat, Wo 207 a 








entlehiah. Wanted. with Prac- 
. Etabliguuneuh ta Pecdon: mee ronenes iu ars Di od 
389, Engineer Offiee, 33, N Norfollcatrest. 8 en 8 


full members of the erie of mes O,, Weds Sno 7 ' 
E. P. heen | 


Weenies, a Neat and reliable 


DRAUGHTSMAN experienced in the preparation of 
No person Le on Government 


work il be Ie engaged. —Avply ’ 


“The ‘ No ane 


bao ,~Mechanical Eng neer 


poe nage ee, a discharged soldier 

with good experience. Army need_ apply, 
ee roung caeaay eae ie unfit for further. military ser- 
vices. N work will be 


A vaciow yg hed yment xchange, quoting “The 
Apply your near ADs 


W anted, Three Draughtsmen, 


conversant Tage Gon pains dy 
oe Aas ment controlled — 


satan 
and. Stel Warks onthe. Nort Wess Great 
men.—. should ‘be forwarded 10" the 


+ ary om quoting “ 
No. 
poe eS oe already engaged ol oe eee 


A Birmin gham Manufacturer 











REQUIRES Srecuax ICAL at ited pete 
oe wt bert Bayaey of a mechanical 
and di yoy te tools for the production yo same. 
ust be over rma gh © person resident 
eh cerns pe work will 


Must 

10 miles away or 

ono ), od. —Address, stati qualincati required, 
to 353, nginest Uliee. 3 orfolk-street, t Stand, W.C. reas A 


Dresgheeee Experienced, | 
refcraol, on Turbine Pumjs. S.ate age, ex 

No peison on Neng cme we will be 

ur Excuange, ‘coating 





ary paeeee 
penne pad our nearest Labo 
“The Engi. eet: ana No. A2385. 


[raughtsman Required for the 
Pp and high- 

1 En 

experience, "and. install partie = 

Government work need apply. fabocr Beebe must apply at 











5) a aoe Tool Draughtsmen 


IRED immediately for Motor and 
No person on Government work or ligle for the oe ni 


b bs a pe 2a Apply your nearest Labour Exchange, quoting 
ret A2486. 


J ig and Tool Draughtsman | 5 





ater Engineer and Works 
MANAGER, over military age, 20 years’ special ex- 
perience in extensive cantrectional Waterworks by direct 
ministration, also well up in Distribution, shortly dis 
REQUIRES. ‘Permanent oma APPOINT- 


M —Address, 
for fall iculars, Engineer “Office, 33, Norfolk-street, 
faa Ee as 








TD for controlled nev in Midian 
must be ineligible for Military Service. No one presently on 
Government work will be Te os tgp —Apply to your pearest 

of Trade Labour Exchange, mentioning “The Engi- 
neer” and number 41. 


fig Draug htsman Wanted Im- 


UE pee wan cage pyle Factory ; — 








Ky mee person fn engaged on pret abe some § 
oe oo employed.—Apply to fo nearest Board of Trade 
Excha and salary 


ex: 
aoa maiashonen “sche The Benstacer ™ red number 325. 


Wanted, Good Working Fore- 

MAN to Take Charge of small Tool-room in West 
ra — No one on me won to S51, Bae a apply. 

ress, stati wa fe, and ex jence, neer 
ice, 33, Norfoll cot, Dtrand, we. Big 


Works Foreman Required fur 


controlled factory (anne b. mokiog small 








echanical and Automobile 

ENGINEER OPEN for immediate eee 

as LEADING DRAUG ne or ASS: NGiNEEFR. 

10 years’ sh and D.O.-¢: 1g aes re, = 
, 535, Norfolk-strect, s nd W wc B 


o < 
[[\racer (K emale) Seeks Ke-en- 


GAGEM ENT.—Sample of work submitted and reference 
on application to M. L., 47, Cecile Park, Crouch End, N. P19 » 


oung Man. Age 173, Wants 
eet ATION in Draughtsman’s or Architect's er 
arc Sars not objected to.—A. H., 478, are 2% 
Cholaon, 5 P20 w 


oreman (or Departmental 

perienced psy: ete ee Leger po the’ Sr, ey out, mat, ming, 
and construction of railway carriages, tramcars, wagons, &. 

Highest references.—F127, 34, Union-street, Birmingham. 4p 














Brass and Stee] Repetition work, Fuse 
Must be first-class engineer. No person ap ‘anne on 
eernnees work, or residing more than ten miles away, need 
iy —Address, P21, Engineer Office, 33, ° N: sige: t, 

a 


Stand, W.C. 
‘oreman.— Wanted for . Large 


Machine Shop dealing with pon Hf work in Steel, a first- 
class FORK MAN used to turning out large volumes of work in 
first-class concerns, State fui] particulars and when to com- 
—— Me one a = a work aoe ing The 

our nearest Employment Eachange, qu e 
aes“ and No, A2525. 





| iar Smith Requires 
Good experience in Marine Engineering work ; 
ly used to Save and controlof men. Testinionials 

bn rej erences, Address, Ps , Engineer Office, 33, Norfolk- 
, Stran: brand, WC. P4 


(lerk (34), Marr sae Seeks 


POSITION in : Charge of 

Costing or W«ges es erred.—Write D, = Cocnkeuls: terrace 

Southgate-street, King’s Lynn. __ 367 
ee 














Machine Shop. Foreman Re- 
see eeehls < of handling Presses, small Lathes 
and Caj it have up-to-date experience and qualifi- 
so Ag mand Se of Sonine charge of about 40 workers. No 


AL Lar firm of Engineers in 
ve an for a youta of 
prt ag as PREMIUM PUPIL, the course to include both 
ef ns and Dra -office.—Address, eae nmmcaiis ~~ _ 
orfolk-street, Strand, W.C. 





person ly engaged on Government work will be em ed 
PrApply to your nearest Board of Trade Labour wo 
“The ” and number 350. 


Machine Shop Foreman Wanted, 








Pupil. — Firm 


E ineering ying 500 hands, have 


eee Contractors), brag 











VACANCY ; varied classes of work pv «a te td — 
ust be an up-to-date man for munitions ean: Fi veh mae remium moderate.— neer 

Reply, hes age, record, and salary coms through — — ait -street, Strand, W. a eos 
Le iL—The porough and 


number 36 oe 
nt tomonaee one 


ost Account.—A T horoughly 
oxperienced3 MAN WANTED iting ns once), 
over the ENi IRE CHARGE of BOO PING, including 
wages, costing, &c., of a large ngineoring Works, near oe yo 
permanent position for thoroughly experienced an 
reliable man.—Apply, box 26, Willingse Copthaill- a Be. 


Storekeeper (Cuief) Required 








eg has a bea | ig 
in his offes for 2 PUP a Garon TO N HALL. 


[»st.! C.E., Inst. Mech. E., B.Sc., 
icxoWLis peak caine Examination PREPARES 
tig Tt or by 


Gees years. Courses can be 
Victoria-street, prscscaen 








Tameeaed kong ties 





for large Motor Works in Midlands, capable of 
staff. a 4 appheants used to large stock and up-to-date 
i idered. No = already engaged on 
Resear gem work need apply. State and salary wea 
ies of references.—Write to your nearest 
ecu quoting this paper and giving vohentinte No. 415s. 





Accurate Maximum Output, 
neering repetition ae tool 

desiga. DISENGAGED. Non-union.—FAIRVIEW, 

Park-avenue, Egham. PS976 » 





Ga Engineer, Long Ex perience 
ry surveys, WANTS. snl ao ork, Pt 
P986, Office, 


AP- 
POIN MENT. ~ Adres, Engineer Norfolk- 
street, Strand, W P986 8 


’ 
Gu Engineer (Swiss, Poly- 
—- 30), ye —_ of section in railway construc- 
eying, drawing, and con-truction, 
T110N in 1 Raia eis x Beas Works, 
Engiand orabroad. Speak: eo Nore 
—Adadress, P6, Caninote Ot Office, 33, benny ae ey Strand Kot 


Electrical. Engineer, B Se. oa! 


its, 
French, Italian, Spanish, and German, over Army ‘ saee 
POSITIUN in office or worxs.—Address, P9600, Engin page, 

33, Norfoik-street, Strand, W.C. 


ngineer, A.M.I. Mech. Ea} 


DESIRES RESPONSIB-E APPOINTMENT in factory, 
power epee or superintending constructional work. Techni- 
cal and A goa experience in steam engines, —e —— 


tet “Adios, P10, Engineer Office, 33, Nortlkstreet 


Engineer, Extra First - Class 

b. of T. Certificate, Assoc. M.I. Mech. E., 22 years’ ex 
perience marine, laud and a engineering, 6 years survey- 

Ing and ¢ years in head office leading Boier Lusurance Coy., 




















Ag gent for Steel and Tools 
REQUIRED for Ruasia, sy —Address, 321, ner 
Office, 33, pth ok Strand, W.C. 


A2 Old-established Firm of 


Engineers in Westminster, 
Northern 5 ag fondon, “addres a Engineer Office; 
A ir 

33, Norfolk-strest, Strand, W. 327 » 


ASgOW _virm, with Eacellent 
Iders and works, 
' DESIRES “AGENCIES” for | oaush or grt. goods or 
material. Only fi:st-class materiais handled. oe 345, 
Engiueer Office, 33, Norfolk-street, Strand, W RS pd 


Manufacturer's Agent. — Re- 


QUIRED by an experienced and resourceful Com 
mercial eatery tative (british), with high-class Deaiaen 
connections nited Kingdom and sritish Colonies, 
LONDIN “aGeNcLES for re bie es Manufacturing 

Book mB, meres on 


will 
to influential Building Co: 























introthaptdans iy rs, 
Home or Expo! ors Hardware or Metal Secchante 
Public Works. —_ ydraulic or Sanitary So. 
London ~ office —A’ Pi2, Engin Office, 

3, Notfolk-stzeet, aes W.C. ~Pi2'y 
About 


gee | Wanted, Generator, 
Vertical En bl; Boll soa ac ny =< OH. 
a pase Pare] iss and Morcom 
‘or 150 Ib. Engle, preter rie and full particulars to Box * 
Kid Advertising Agency. Number Thirteen, Mises 
r 


‘anted, Second-hand, in Good 

condition, or FO sc a SET of TRIPLEX RAM 

PUMPS, for Siu Filter- ene. to work up to 150]b, 

pressure.—Address, with = — lars, 358, Engineer Office. 
3, Norfolk- -street, Strand, W. 3B 


| YW anted, Several Motors, 110 


volts, 20-30 h p.—JARD' NE, Notti»gham. 316 F 











also considerable consuitiug and build ng experience. 
DESIRES PUSITION of KESPONSiLBiLiTY. Address, on 
Eogiueer Office, 33, Norfolk-street, Strand, W.C 


Engineer in Charge or Works 
mANAGER, Just been injured on a mine sweeper, 
would be pleased to Hear*of a PUSi TION suitable to attain 
ments. Been works manager of large weil-known engineers,— 
Address, P998, Engineer Office, 33, Norfols-street, as 7 W.C. 








= nears Board of Traae La’ ning 


he Engineer” and number 326. 

Drasghteman Wanted ; =| 
otor Work. A 

Service. No one presen rest | Hee 


mil ee ac ‘The ni 
ge 4 ae. — A: 
on Gov yet be emp os a to bh ‘Engi 


neer” ond samber Boh 


[Experienced Marine 


RAUGHTSMAN. ryote Mae aft — Pr 











Engineer, Well Educated, Ist 


CLASS B. of T. Cert., eight years in_present ‘situation, 
WANTS CHANGE. | Good general know +73 ineludi 
rating machinery and electricity. age 48. 
plant ess a Aaerenn, P16, kngineer Uffice, 33, Notfolk- 


Ktrand, W Plo s 


= | Fngineer (46), Mechanical, Used 
wo Sian adress, men, Pin ee of shells, SEEKS EN- 
GAG MENT.— Engineer Office, 33, ort —— 








4 Controlied_establishmen 

SF ce ede et 
ment wor. = — nearest Board 
= Trade ee Exchange, men’ ing = Engineer” and 





(jeneral J Enginee: i ee: ing. g. Draughts- 


some ex, faice ve Civil 

mruntelpel office. Must be Laker Lae service and 
not ongaged | on Government work. Salary week.— 
Address, #488, Deacon's, Leadenballetecr EC, Wa 


on* eae; 


({entleman, English, . French, 

M.LM.E., could eatnuttion Firm in Paris, Waites, 
or South of France, in shipping; coal, or oe ge oan ee ‘Address, 
DRUUYER, Avenue Begreand. la Baule, Loire Inferieure, 
France. P1000 B 





echanical Engineer, with 13 


ractical and a = sien, Works, D.O. . 
igns, Manufacture, 


also familiar with apiamien work: Adare Pus, 
nd, W.C. 4B 





(Food Draughtsman | Wanted, 


with Automobile 8 Aero Engine experience, by con- 
Govern- 





trolled firm in the see pe“ N gn aged 
ment, hg — caret beg of Ps ence, <a salary 
; pie cachet + 4 ‘rede’ Lal Exchange, men- 


t oning “* 





ice, 33, Norfolk-street, Stra) 


{cchanical Engineer (32) Desires 


POSITION as ASSISTANT rem ‘R in medium- 
sized shop, Previous bag ps heayy oil engines and gun 
rt natnwiabteare: Address, ENGINEER, Houghole, Stock- 

m Brook, Stock-on-' Treht. P8 ps 





Wagons, 

TW 4 REQUIRED, 4ft. 8} inches gauge, 4 to 5 yards 
eubic y.—State full particulars, condition, and lowest 
price, C RE RUWLANDS and CO., Seacombe, Cheshire. 
F 


W anted to Purchase, Good 


per 5-10 Ton STEAM LOCO. CRANES, 


anted, Side Tip Wagot 








inet ens, 765, Sgtner Os Novdatsrted, 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
4%, Watling-street, LONDON, E.C. 
are, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paqaks II., Il., LXXX. 


Numerical Index to Advertisements, 
Pacs LXXIX, 
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i 
W anted, 25-30 N.H.P. Loco 
tings, oe = 3, pecan oat Nor roll 


street, Stran 


a 





ir Compressors. —For ‘Bale, 
£ Ingersoll Imperial “X”™ Belt-driven AIR COMPRES- 
SOR, capacity 2637 cubic feet free air per minute. air pressure 
about 501b.; also superior Straight-line Sseam-driven AIR 
COMPRESSOR, capyeity 480 cubic feet free air per minute, 
100 Ib. pressure. Both in equal to new condition. 

RLDDEL and CO., 40, St. peerogye Cs Glasgow. 370 @ 








(tom ressor r (Sale Onslow), High 

VER. for IMMEDIATE DISPOSAL, to make room 

for new machinery ; 10,000 cubie feet per hour, complete with 

compensa, ihlet and ontle? es it about £100, will 

cept £25. At present fitted wu About 150 feet of 
STE AM PIPE at option. —H AERIS: ? iA ATING WORKS, 224 
Goswell-read, London, E.C. 3We 





Fer Immediate Sale and De- 
: Pee ee 2-TON LOCOMOTIVE STEAM 
CRANE, by Isles, with 30ft. steol jib, in excellent conaition 
throughout JOSEPH PCGSLKY and SONS, Ltd., Catty- 
brook Ironwort s, Lawrence-bill, Bristol 315 « 


Fer Sale - 


One Fines 
nepely a 





2 Base Plug RIVETING HAMMER, 


cna ans nad 8in. Centre HEXAGON TURRET 

cHUCKING taTne with hollow spin lie. hole, al} 

geared = fitted with Sin. self-contring Taylor chnck, pump, 
condition. Price £1 

, Engineer Office, 3, Norfolk-street, oe a 


G 


and fittin 
Address, 


Fe or ‘Bale: _ 


COAL CUTTERS, including Jetirey Shortwall 
and a Machines, also Diamond Machines, with 


350 ~A ~ ALTERNATOR, three 


ft. : i ery 
TWO WESTINGH OUSE. MOTOR GENERAT- 


ING SETS, 30 H.P. Motors, Sphase, 40 cycles, 480-600 
volts ; een teeta 7 Yd A D.C, compound "wound. 


PHGENIX - ‘MOTOR, AC 


STEAM DRIVEN ATR of UE REEROR, by 

hig 3 and Chalmers, 800 cub. ft. capacity, steam and 
, 18in dia Dy Ste. eee. 

HORIZONT AL CROS3-COm POUND CORLISS 
VALVE ENGINE, 17 HP. cyl., Sin. L.P: cyis 
stroke. Patent cut-off motion. Makers, Musgraves, gotten. 

2 Ton. pongo STEAM CRANE, by Johnsons, 

gauge ; boiler insured 80 ib. pressure. 

SADDLE “TANK LUCO., 12in. cyls., 4 wheels 
coupled, 120 1b. steam pr. soure 

LOCQ., 94in. cyls., 14in, stvoke, 6 wheels coupled, 
with trailing “bogie, 2ft. gauge. 


R. H. LONGBOTHAM & CO., Ltd. 


WAKEFIELD, > 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel ; 44 Wakefield ; 867 Newcastle. ; 


, 625 volts; 





Tel. Add. : “ Engineer, Wakefield.” 2017 c 
F r Sale, Almost New Hori- 
ZONTAL BORING MACHINE, spindle Spin. 


dianeter. 
One I2in. stroke SHAPING yACe ey Pe Buckton. 
One 6ft. PLATE-EDGE P.ANING M 
By era Double-ended PONLHINE and SHEARING 
MA iN 
Qne 3<wt. STEAM HAMMER, PRET 
Two Double-geared PILLA ETICAL DRILLING 
MACHINES. pares 2in. Samet 
One Set Taft ippard LATE BEN DING ROLLS. 
RIDDEL an , St. Enoch-sqtiare, Glasgow. 3716 





F or dale, A ene at 3000 
MILD STEEL DI Bo diomote, 
thick, cmerenety fH ag 
PUTS, in ’ diameter.— Address, ce, 33, ¥ 
street, Strand, W.C. = a 





ee Sale, , Blowers—Tin., 5in., and 
saiste DISbOSaL. A FT. eg eades, 


td Baines _ al worth, Glos. 


a 
= Sale, Bargain, Owing 
TO CHANGE ov ER 10 ELECTRICAL POWEK. 

Oae high- oe ft STEAM ENGINE, Corliss motion, 
cylinder Fain $1 Fol 3ft. grooved fiy-wheel to take eight 
phe: son diameter, "thdicated to drive 10 H.P. Splendid 
conditio: 

6ft DRIVING PULLEY, with right 14 new ropes. 

lnft. x 8ft. diametér STEEL bOIL.R, complete with all 


boiler ae. 
woo TANK bout Zoft. 


Re ‘ht DY. Rano. nu9 volte, * portect condition 
Pe SAND BLAST APPARATUS, suitable for cleaning 


_PLEE BENDING MACHINE for bending 1jin. and 1jin. 
"ail ihe @bave plant can be seen working. 


EDWARD FOSrER = SON, Ea. Brass Founders and 
fk ‘tnlsbass, Gentral Brass Works, Halif. 188 G 








or Sale, Hydraulic Horizontal 
PUMPING’ ENGI NES, oe cylinders aS ant 
a! st: un 
ot tere fe on eos WW 
Ltd., — Works, She 


F or Sale, Leewar a’ 8 Vertical 
Single-acting CONDENSING PUMP, about l4in. steam 
cylinder x 20in. stroke; pump cylinder Quin. 
About 200 yards of 10in. cast iron fis snged STEAM PIPES. 
About 120ft. of Jin. SHA# SLING, and 12 BEARINGS. 
RHYS ert Lianelly, 200 c 





F or r Sale, “One Belliss ‘Engine, 
10jin. x 17in. oviinders, with 70 K.W. single phase, 50 


cycles, 2200 volts, alternator.—_THOMAS JOHNSON, Prescott- 
strest, bid 7146 





or Sale, One ‘Large Punching 

and SHEARING MACHINE, ANGLE CUTTER, 
tee ORT F *LATE ROLI LS. Address, 324, Engineer Office, 23, 
wiolk-street, Strand, 3246 


‘ . : ° f 
Por Sale, One Radial Drilling 
MACHINE, rake of arm fft. geared, bed 3ft. 6in. x 2tt. 
in, planed and grooved for bolts to fix work vertically ane 
horizo’ mtally, four-speed cones, traverse géar for feed. Also 
HAND F ExD, spindle at in ee square thread, drill 1jin 
oles. Also COUNTERSHAFT, BRACKETS, FAST and 
PULLEY, vith striking gear complete. —Apply. 
Lid., sajilob Works, sheffield a, 

‘Telephone 4€3D (three lines). 


al 
‘or Sale or Hire, Electric 
MOTORS, from 6 to 300 SEs PORTABLE STEAM 
ENGINES from bo 408 -P. 5 STEAM BOL LESS, CRAN 
PUMPS, MACHINE TOO 
terms, immediate Ueliveg eed nk w art 
Ques Victoria-street, London, E.C. Tel; City 


Fe Sale, Several 36 H.P. 
GARDNER ENGINES, on closed-in chassis, in first-class 

working order —Apply, Box A.M., c/o Advertisement _— 

ment. Central News, Ltd., 5, New Bridge-street, E.C. 6 


For Sale, .00 Tons B. H. Rails, 

70 Ibs. to 80 Tbs. brad ard, with points, crossings and C. 1. 
HOS. OXLEY, Lta., ee oom 
“ Tronical, Sheffield. "Phone. : 


Fe ISE 
THOS. OXLEY, 
* Tronical, Sheffield.” 





ion ; Sananeeee 
and SONS, 37 
3038. 20250 








chairs for spme.— Apply 
sheffield Tel g ams: 
J lines), 


For, Sal ete 
Levels, 
pit 


A ee 


Fer Sale,2 Crossley Gas Sate. 


H.P. 4 nomina’, working condition. 
2 ae R PUMPS, on iron po hand or 


Ge. by 
. whut RO 
peedesesel 3 
1 TUNBLE ASHLNG MACHINE. 


nt ection 10 Born any day Washt . WELSH anda CO., & = 3 
yde Abbey Brewery, Wincheste: 


seme Sets, D.C. 
One A Ww BELLIS REESE oe Aes 
me MAvUUR, 220 volts. 
iSS-PARKE: , Volt. 





a. 








RS, , 
nie plas and ~ 10 a ‘ae nee. Cage. 
three-phase, peri volt, *.p. 4 
with slide’ rails, witches, &e., by British Westing: 
One 88 HLP., Pater ES riod, 500 volt, 480 : 
Scott. Mowhitain’s make. e ee 





a the above are ready for gy 
. GILMAN, 48, Lightwoods-hill, am. ao 
Herse- -shoe Plant For Sale. 
q for maki 
ita Rone Bi " ACHIS ES.” aN wd | gus 
5° Bey by eter, ES. pe an at 


PIELDING'S ae Rai) gto Wodat nster, SW P98« 


| SEBAR ENGINES FOR SALE. 


(a Mod a Gortmental a) Loyd 8 ait, alam ENGINE 
ayward-Tyler); cylinders ani in. diameter, 
suroke, complete governor, fly-whedl, &6. condition: 
Tig h 
Horizontal Hick-Hargreaves ae cylinder 18in. dia., 
36in. stroke, Cofliss yalve gear. Pri: L 329 6 


JOHN F. WAKE, DARLINGTON. 








PIPES AND TUBES FOR SALF. 


Tons C.J. Socket pnd Spigot PIPES, Sin, diametef, hew, 
Quantity pM Heavy Flanged PIPES, suitable for rising 


ntity 6in., Mi and ‘Bin. Loose Flanged STEEL PIPES. 
ti Screwed STEEL TUBES fur Boreholes, Sin , 6in., 





t 
Tig... ‘and i diameter. 
peyntite ini., x andl Bin. Weise Bi BES. 
Dy 


Inquiries solicited for al dequriptions o 


ed STEEL TUBES. 
F Pipes and — 


JOHN F. WAKE, DARL ING TON. 


LGCOMOTIVES FOR 


SALE, 


12in. earesmeane Mannin a wae copper box, brass tubes, 


140 Ib. w, 


12in. hy Se enna. Waraie, copper box, 140 Ib. w.p. 
in. Four-coupled Mannipg-Wardle, copper box, 1301b. 


Sin. Four-couplh x, 120 lb. w.p. 


led, steel bo p. £350. 
y Poet Manning: Wardle, copper box, 120 Ib. w.p. 


- Gouge piewell. Garke 1LQ0o., 
uit. 


10m. cylinders, 1501b, 


W.p., reb lee 
Ga m. cylinders, 160 Ib. w.p.. £350. 
3ft. Gauge six: led »., 10im. cyithders, copper box, 
180 Ib. wp. Fete § 
oh Gauge LOOOSG., copper boxes, 8in. cylinders, 


Two 2ft. Gauge Bagnall LOCOS., 1401b. w.p. Price £375 each. 





All the above . are in good working ordér ; the busk of 
them have been rébuilt, be our Own works. oe 
JOHN F. WAKE, DARLINGTON. 
rs.— For 


New Creosoted Slee 
peut Beats Sut Samber bor 2S 


Office, 35, Norfolk 


*, ip small oe 
f, Strand, WE 





“STEA M. N AVVIES. 


Whittaker Crane T: Prics 265. 
ieTen a. Whittaker’ c = . Type DAVVY ; latest 


“peers fine machine. Price 
ilson “or ue Type NAVYY ; 


jon. 
‘tion. Prices from £360 to £600 each. 


ex.cllept condition. 

"we 10-Ton Wilson Crane Type NAV VIES; excellent con- 
850 each. 

ree Riston-Proctor 10 H.P. NAVVIES; pene al 


JOHN F. WAKE, DARLINGTON. 








Pumps and Well. 
LA Weer ogg hong &., 2in. 
phone Ho. we. a op. Ppt fat 


Cteel Rails, Immediate Deliv- 


lire, 
~ >" 
1, Ss. ec-atmhan al 





ae '.B. STEEL 
rae Wis and G S and CROSAINGS. ea 
ne we = tees 
SALE. ee 
Six- -wheel Coupled Saddle Tank 
din woe B (Pope Eagne C Co. ) with inside cy|s 
Be. diam eeis li 1Oft. oi; 
in, copper are Sox ate steal tubes, M40%b. working 
aol 


oft. in. Gauge Four-whee! Coupled SADDLE-TANK Lowy 


MOTIVE (udswell Vlarke}, with outside cyis., 7 cs = x 
l2in. pits, copper fire-box, brass tubes, 110 ib " 
pressure. 


§&-Ton STEAM LOCO. CRANE (Littlejohn and Ser 

with 30ft. fixed steel jib.* gauge 4ft. 8hin.. vertical boile: 
high x Sft. 9in. diam., suitable for 80 1b. working pressur: 

10-Ton STEAM DERRICK CRANE (Russell 5), with 
aed peer S ooh a ateel mast, vertical boiler 8ft. x 


posters; GRAb, Sft. 10in. wide, ee ade long 
deep, total height from top'to bottom over all 6 
ATALOGUE of Stock MACHINERY, aan Lots, 1 
on application, Inspection invited 
HOS. W. WARD, LTD, ALBION WORKS 
Tel. : ‘Forward, Sheffield.” Sp!.4101 SHEFFIELI) 


K.W. Willans- Parsons 


TU ALTERNATOR SET, 440 volts. 250 4p. 
GAS ~'y! by Creprey Brothers, Limited. Every descrip. 
tion n'stock at our works, and for immediate deliv«.-: 
—HARRY i *GARDAM and CO., Limited, Staines. 343°, 


STOCK BOILERS. 


by 160 w.p: 
oe = hy oe 180 w.p 
‘ne 8 Rt, Gin. po 150 w p 
Four by Bin. by 100 wy. 
Two ioe by 7ft. 6in. by 100 LAS 
Seventy otuer ainee a 


JOHN THOMPSON 


WOLVERHAMPTON. K373 

















Sample and Particu'ars from 


Telephone—227 Battersea. 





DIXON'S 


SOLID BELT DRESSING 


This is not a Graphite 
preparation, but has been 
manufactured for nearly 
30 years, and is equally 
efficacious on leather, 
rubber, canvas or fabric 
belting. 


Applied to belts while in motion, 
stons all slipping instantly. 


GRAPHITE PRODUCTS, LTD., 


218-220, Queen's Road, Battersea, London, 5.W. 

















Wrot iron and Steel 


General 





We. WIGAN. 


immediate 
Deliveries. 


THOMAS CROMPTON, 
NORTH ASHTON ‘ 


Hinges for Shipbuilders and Engineers 
Smithwork to any pattern. 











ORIGINAL. — 


Particulars from Derr. C, BAKERS (Leeds) Ld., Hunslet, Leeds. 


THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 


RELAASLE. — 





PATTERNS. 
GEO. wWAILES and CoO., 


of 386, EUSTON ROAD, N.W., 
prepared to MAKE ALL i, CLAGSRS Png PATTERNS 
plate or cored work, to drawings or sk 
Safety ene Se flees hp brow © 2 supe 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Sp! X 


W. G. BAGNALL, L° 


STAFFORD. 
BUILDERS OF LOCOMOTIVES 
of Highest class Worktmanahip aud Materisis: 
Makers or 


Cane a Turntables 
Spl su24 





Tipping Trucks, 
See [lustrated Advt. in Gini wesues. 


DREDGING PLANT 


FLOATING CRANES 


VKERING "2  ) ot oe 


CONRAD, 





SAI Bi 


WERI 








— 





TWO 40-ton CRANES 
Dapeat By Sroramar & Pret, Ltd., Batb. 

2 a Gauge, 24ft. Wheel Base, _ 
Erected in Excellent Condition. —Apply, 8 8. 
Westminster, 8. W. 

H. CLARK & SONS 
FOR 
CLEAN and SOFT. 

Theydon Rd., Southwold Rd., CLAPTON, LONDON, Pe E. 


FOR SALE. 
wt ote radius and 14 tons at 
-and 
PEARSUN & SON, Ltd., of 10, Vepeengret, 
‘Phone—-DALSTON 3258. 





PUMPS. 
Apply for Detain, Pons ond Estimates to 
BOVING AND CO., LTD., 


Imperial Buildings, 56, Kingsway, London, W.C. 
“el.: Holborn 6420 (3 lines). T.A.: Jenerten. Metrand, Lonte- 


[GRANIC 





ELECTAIC C€O.,it? 


SELELIRIL CON TROLLING DEVICES.) 


ON OON 42 BEDFORD. 


























MANU FACTURERS OF 
OAK TANNED 








- =v = 







“Combs Tannery, 






STOWMARKET. Meet Rint Set, Oh Swarf, Dros 
PRICE LISTS & TERMS ON APPLICATION. juss MONOMETER MANUFACTURING CO., LTD. 








JOHN TULLIS & SON, Ld. 


Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


See Apvt. Lasr anp Next Weex’s Issv —" 














TILTING FURNACES 


Brase, Casper, Nicksl. Alles, Gunmetal, Admiralty 
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NEW WATER SUPPLY FOR GUAYAQUIL. 


Some three years ago the National Government of 
Ecuador decided to put the port of Guayaquil into 
a state of complete sanitation. 


most unhealthy on the Pacific Coast of South America, 
with the result that its foréign trade suffered. When 


the Panama Canal was opened to the world’s traffic, | 


the Eucadorian Government very wisely determined 
that the reproach, so long endured, should continue 
no more; and, recognising the share offered to the 
Republic in the increased shipping prosperity of the 
entire West Coast of South America, resolved to 
transform Guayaquil from the worst into one of the 
best of the ports of call. 

Guayaquil, with its 80,000 inhabitants, is the chief 
port in the Republic; it ranks as an episcopal see 
and the most important town in Ecuador. Standing 
upon the banks of the river Guayas, it is above the 
Gulf of Guayaquil. This gulf is an inlet on the west 


coast of the continent north of Chile, and forms the | 


only important break on the line. There are two 
entrances, one upon each side of the island of Puna, 
which is 32 miles by 12 miles in area, both sides being 
peset by shifting banks. Nevertheless, ocean-going 


vessels, up to 28ft. draught, frequent the port 
throughout the whole year. 
Its naturally hot’ and sometimes disagreeable 


climate notwithstanding, there is no reason why 
Guayaquil, endowed with good drainage, a perfected 
water supply and clean streets, should not, at an early 
date, take rank as a pleasant residential city for the 
greater part of the year. Already it claims some 
attractive buildings, public parks and notable suburbs, 


For a considerable | 
time this port had borne an evil reputation as the | 


| the financial conditions that prevailed shortly after 
| the commencement of the work, it was determined 
to begin and complete one section of the contract 
before a second was seriously entered upon. Thus 
a commencement was made with the erection of 
workshops, stores, &c., in the early part of 1914, 
while all necessary transport facilities on land and 
river were organised and perfected at the same time. 
| Thereafter, the matter of the new water distribution 
system was taken in hand, and when this was brought 
to practical completion one of the new service 
reservoirs was proceeded with. 

While these works were being carried on data and 
information were collected, and investigations, plans, 
, and reports made for the new water supply. For the 

remaining sections of the contract the ground has 
been, and still is being, prepared, so that by the time 
the water supply for the town has been finished 
the preliminaries for commencing work upon the next 
section: will have been completed, and so on to the 
final construction. 

In the following some of the above-cited sections 
of the work will be considered in fuller detail. 

Water Distribution System.—Practically the whole 
| of the old city mains are in a bad condition, owing, 

chiefly, to the corresive action of the subsoil. An 
entirely new system of mains, therefore, became 
necessary. Previous experience had shown that steel 
is an unsuitable material for this particular class of 
subsoil. Cast iron pipes were, as a consequence, 
selected, and each pipe was twice dipped in an 
Angus Smith solution at the manufacturers’ works. 
Chemical tests of the subsoil were made with a view 
to ascertaining the zones of greatest corrosiveness, 
and in these, as a greater protection, the pipes were 
laid in concrete. The new system comprises about 








Fig. 1—PORTION OF EXCAVATION SHOWING PILES OF FORMS USED FOR CONCRETE WALL 


while its shipyards and docks promise to develop 
into important institutions. 
® Some five and twenty years ago Guayaquil installed 
its first water supply system. Before that time 
water had been brought to the town in tank barges. 
Although deemed quite satisfactory at that time, 
the supply of water and its method of distribution 
have since become insufficient, and the installation 
has likewise suffered from the corrosive effects of the 
sub-soil, so that radical remedies became imperative. 
The sewerage system had, owing to the growth of 
the city, become no less inadequate, while the paving 
of the streets had failed to keep up with the expansion 
of the town. All of these conditions tended to menace 
the health of the population, as well as that of 
passengers and crews of ships frequenting the harbour. 
The responsibility devolving upon the Government 
of the Republic was freely recognised, and two years 
ago the authorities entered into a contract with the 
firm of J. G. White and Co., Limited, of London, for 
the engineering and execution of the works for the 
complete sanitation of the town. The contract may 
he divided into six different undertakings, forming 
# comprehensive whole, as follows :— 

(1) A complete water distribution scheme. 

(2) Two service reservoirs in, or near to, the town 
of Guayaquil. 

(3) A water supply from an outside source. 

(4) A complete installation of storm-water drainage 
and sewerage. 
; (5) The pavement of the streets throughout the 
own. 

(6) Construction of wharves and improvement of 
the river front. 

The total cost of the whole of these undertakings 
would amount to about £2,000,000 sterling. 

In view of the magnitude of the contract, and of 


55 miles of mains, ranging from pipes of 2}in. to 21lin. 
in diameter. Some of the streets have been built 
exceptionally wide to prevent a recurrence of the 
dévastating fires which, from time to time, have 
swept over large portions of the town. In such 
streets a main was laid along each side so as to 
minimise the cost of house connections, and this 
accounts for the use of pipes of as small a diameter 
as 2}in. The city of Guayaquil, standing as it does 
upon an alluvial plain which is only about 3ft. above 
highest tide level, occasioned no small amount of 
difficulty from ground water during the laying of 
the pipes—see Fig. 2; this portion of the work, 
however, has now been practically completed. 

In a town where the houses, to a great extent, are 
built cf wood, the importance of a first-class fire 
service is evident. The authorities of Guayaquil 
several years ago recognised this and installed a 
pumping station and a separate fire-main system, 
since the water distribution mains then in existence 
were too weak to withstand the high pressures 
required for the extinction of fires. This independent 
system, which has yielded very satisfactory results, 
will be retained. But, in addition, all conflagrations 
will be met and fought with water from the new 
distribution system. 

Service Reservoirs.—Situated half-way up a hill at 
the north of the town is the reservoir of the old water 


supply. Jt has a capacity of some 3,300,C00 imperial 
gallons. This reservoir will be retained for future 
use; but owing to the fact that it is upon a low 


elevation it can only be utilised to serve the near-by 
lying portions of the town. On account of the 
peculiar configuration of the ground, it was difficult 
to find positions for the two new reservoirs. ‘The first, 





which is now being constructed, was finally placed 
higher up on the same hill as the old reservoir. It 


will serve the central and main districts of the town. 
The second reservoir will not be required, it is assumed, 
for several years to come; but, when built, it will 
serve the southern district, in which direction, it is 
believed, the town will extend itself at the most rapid 
rate. Suitable inter-connections between the mains 
of the three districts will be made, and thus, in the 
case of emergency, they will be able to serve each 
district from any one of the reservoirs so far as the 
various elevations at which they are situated will 
permit. 

The reservoir now under construction is at an 
elevation of about 120ft.—36.5 m.—above street 
level, and has a capacity of 6,600,000 imperial 
gallons— = 30,060 cubic metres. Its principal dimen- 
sions are 325ft. by 190ft. by 21{t. depth, approxi- 
mately. The excavated and concrete-lined hill sides 
form three walls of the reservoir, while a concrete 
structure forms the fourth—see Fig. 1 and page 418. 
The guiding principle in the design and construction 
is the provision against the effects of the frequent 
earth tremors and occasional severe earthquakes so 
typical of the West Coast of South America. To 
meet these conditions flexibility of the structure was 
aimed at, and it is thought that this can be at 
tained by means of reinforced concrete and a free 
introductioa of joints for the purpose of subdividing 
certain large bodies of the structure, which, as a 
whole, might be adversely affected by earth tremors, 
into smaller parts, each of which is more likely to 
remain intact under such conditions. As a further 
means to ensure the safe operation of the reservoir, 
it has been divided into two independent compart- 
ments. Finally, in view of the circumstance that 
the reservoir rests upon a stratified formation of 
sandstone and limestone, an extensive drainage of 
the foundations has been adopted in order to provide 
against any leakage that might develop consequent 
upon any seismic disturbance. 

The reservoir is covered with a reinforced concrete 
roof over which is a layer of earth. The roof rests 
upon, and is rigidly connected to, 164 reinforced 
concrete columns. It also rests upon the four side- 
walls of the reservoir, on which, however, it is free to 
move under the influence of variations in the tem- 
perature. Instead of adopting the common girder- 
beam slab system for the roof, the less usual flat-slab 
system was chosen, since this is calculated to yield 
the desired flexibility more readily. A reproduction 
of one of the roof drawings is given on page 408. The 
design is also expected to prove cheaper and to be 
easier of construction. 

In order to avoid stagnant. water, the inlet piping 
is laid along the bottom of the two adjacent sides of 
each compartment, emitting the water in different 
directions from numerous orifices, while the water 
leaves through an outlet tower in the opposite corner 
of the reservoir ; into this tower it can be drawn at 
different levels. In order to avoid stagnant air. a 
thorough ventilating system has been adopted. 

The construction of the reservoir is now under way. 
and it has necessitated the excavation of earth and 
rock’ to the extent of about 100,000 cubic yards— 
= 77,000 cubic metres. The amount of concrete laid. 
or to be laid, is about 11,000 cubic yards—say, 8500 
cubic metres. Most of the materials, &c., for the 
distribution system and the reservoir construction 
have been purchased in the United Kingdom, but 
owing to export restrictions further material will have. 
to some extent, to be obtained abroad. 

Water Supply.—While the distribution system was 
undergoing construction, extensive surveys, investi- 
gations, and studies for the new water supply were 
carried out and presented to the Eucadorian Govern- 
ment in the form of a comprehensive report. The 
Government, it is anticipated, will shortly advise the 
contractors which of the two alternative schemes 
recommended by them will be chosen. 

The task agreed upon between the Government 
and the contractors is to find a source that will yield 
6,600,000 imperial gallons of water per diem— = 30,000 
cubic metres—two-thirds of which are to be conveyed 
to Guayaquil in an initial installation, while the 
balance is to be brought to the town at some future 
date as an extension of the first installation. The 
present population of about. 80,000 has a very low 
water consumption owing to the insufficiency of the 
prevailing supply. The Government, adopting a 
sensible and broad-minded policy, intends to provide 
an ample new supply capable of satisfying in all 
respects the fully anticipated increased demand , 
per head. In estimating this provision, the 
contractors have been chiefly guided by experience 
gained at Panama City and Colén, where conditions 
resembling those at Guayaquil exist. Taking the 
particular conditions at the latter named place into 
consideration, they have arrived at the following 
consumption per head per day :— 

Imperial gallons. 


For domestic use .. 22.0 
industrial use .. 6.5 

+» public use oi 11.0 
waste and los: CAT ado a obeip eee 4.5 
Total 44.0 


This figure, it is considered, forms a liberal limit— 
= 200 litres—which may be reached when the future 
prosperous development of the town has made its 
requirements felt. 





There are no suitable sources of supply to be found 
in the inunediate vicinity of the town of Guayaquil 
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which will provide the required quantity of water. 
Even at some considerable distance away there are 
but two of a promising nature, viz., the Daule River, 
a tributary of the Guayas River that passes the town, 
and a number of mountain streams draining the 
Cordillera de los Andes, It is by no means obvious 
which of these sources should be chosen. As they 
vary greatly both as regards quality and quantity of 
the raw water, so do they differ in the necessary 
treatment in the cost.of installation and operation of 
the works and in other respects. It was therefore 
agreed between the Government and the contractors 
that surveys, meteorological observations, geological 
studies, measurements of rainfalls, river flows and 
tides, chemical and bacteriological investigations, 
&c. &e., Should be made for both sources of supply 
with a view to ascertaining which alternative will 
prove the more suitable. 

The Daule is a tidal river, and the range of tides 
about twenty miles up the stream, where it is proposed 
to establish the intake, is 9ft. The approximate 
minimum flow is 1000 cubic feet—say, 28.3 cubic 
metres—per second at a place well above the intake. 
There is a considerable population living along the 
river, and the raw water, besides being badly polluted, 
during all seasons of the year, contains much 
suspended matter. It is therefore essential to adopt 
an extensive treatment for its purification, consisting 
in sedimentation, both without and with coagulation, 
and at certain times of the year also with an 
additional dosage of lime or soda-ash; filtration ; 
and aeration. In addition, it is deemed advisable 
to sterilise the water. With such _ treatment 
the water would be rendered quite fit for human 
consumption and could be conveyed to Guayaquil, 











Fig. 2—LAYING FIPES IN THE AVENUE SANTA ELENA 


which is about sixteen miles—say, 25 kiloms.—distant 
along the surveyed route of the pipe-line. But since 
there is very little fall in the river between the 
intake and the town, an extensive pumping station 
at the purification plant, is required. Thus the 
alternative of supplying water from the Daule River 
contains in it all the elements that go to make a high 
operating cost, and calls for expert supervision and 
management, failing which considerable risk to the 
health of the community of Guayaquil would 
result. On the other hand, the project is attractive, 
inasmuch as it involves a comparatively small cost 
of installation. 

The mountain streams are in the forest some sixty 
miles distant from Guayaquil, and at an elevation of 
about 1000ft. above the town. Consequently a 
gravitation supply could be installed. The streams 
are small, but three of them, according to weir 
measurements of their flow, are capable of yielding 
a minimum of 11,500,000 imperial gallons per diem, 
while other streams are also available. The catch- 
ment areas are tl.ickly wooded but sparsely populated, 
and the whole district could be acquired by the 
Government and so do away with human pollution. 
None the less, there always remains the possibility of 
oceasional pollutions of that nature, and a more or 
less constant animal pollution, so that it has been 
considered advisable to propose a constant sterilisa- 
tion also for this project. Except during some short 
periods of the wet season the water is bright and clear. 
'o rid it of all suspended matter during the above- 
mentioned brief periods plain sedimentation and 
filtering through a roughing filter would be required. 
On such treatment the water could be conveyed to 





Guayaquil by gravity through a pipe-line of about 
sixty miles in length. This last feature involves a 


comparatively high cost of installation, but on the 
other hand, the ease of management, the slight risks 
owing to posaible occasional neglects in treatment, 
and the low cost: of operation, form the attractive 
sides of the Mountain Project. 

In their report made to the Government, the con- 
tractors have considered a number of sub-alternatives 
for each of the two above projects, and have 
exhibited plans, diagrams, tables, comparisons, 
extracts, &c. &c., with a view to co-operating with 
the Government in the task of selecting the most 
favourakle source of water supply. 








THE FUTURE OF FORTS. 
By GENERAL BERTHAUT.* 

In several Paris papers a somewhat animated 
discussion has taken place as to the value of 
permanent fortifications. Certain writers have 
dwelt on the fact that, in the present war, many 
fortresses have offered an inadequate resistance 
or none at all, in order to prove that permanent 
fortification is a thing of the past, being no longer 
suited to play any useful part. The logical outcome 
of this view would be to insist on the abandonment 
and demolition of all fortresses. The question 
is important enough to deserve careful investigation, 
and doubtless this investigation will be made at 
the end of the war when we have the time and the 
freedom from pre-occupation which are necessary 
for prolonged research. It may, however, be interest- 
ing even at the present stage to submit some thoughts 
on this subject. g 

We may begin with the obvious remark that 
when an instrument is inadequate for its purpose, 
the remedy is not to destroy it, but to make it better. 
It is well, therefore, to consider whether improvement 
and modifications can be made which will give 
permanent fortifications that solidity which they 
now seem to lack. It is only when this has been 
proved to be impossible that we shall be justified in 
proceeding to their destruction. 

Those who do not favour fortresses point out 
that, in spite of vaulted chambers, casemates and 
cupolas, the forts around Liége resisted only a 
very short time and only slightly checked the German 
invasion; that those of Namur were even less 
effective ; that the entrenched camp of Antwerp, 
with its double line of works, was equally wanting 
in strength. So much for Belgium—although the 
fortifications had all. been constructed by Colonel 
Brialmont, one of the most distinguished military 
engineers of our times. 

In ‘France, Maubeuge was reduced to silence 
in a few days; Lille was not even defended. As 
for the entrenched camps of Rheims and Laon, 
they were simply ignored. The Germans passed 
through them unchecked, after our retreat from 
Charleroi ; they returned to them after their defeat 
on the Marne. 

The same critics ‘of the fortress further remark 
that not a single cannon has been fired from Belfort, 
Epinal, and Toul since the beginning of the war, 
and that these are indeed protected by our troops, 
whose present lines are considerably in advance 
of them. 

Turning to the theatre of war in Russia, the same 
writers emphasise the rapid fall of such fortresses 
as Novo-Georgiewsk, Brest-Litovsk, and Kovno. 
They seem, however, to overlook that Ossowietz 
held up the Germans for many months, that Dwinsk 
offered an energetic resistance to their most furious 


, attacks, and that Przemysl, though completely in- 


vested, only capitulated because there was no food 
left for the garrison and the inhabitants of that town. 

There are, then, some fortresses which resist 
for a long time, and play a very important part 
in war, while others seem to disappoint all the. hopes 
that have been set on them. How can this be 
explained? 

In the first place, we must realise that the science 
of fortification has not reached finality any more 
than other sciences. At any particular time it 
conforms with certain conditions, and these keep 
on changing. <A fortification must be so devised 
that it will resist, as fully as possible, the means 
employed in attack; and if these are changed, 
it must undergo a corresponding change. Its 
evolution is determined by the progress in the instru- 
ments of attack. The old-time fortified castles 
with their lofty walls, dominating the district and 
visible from afar, served their purpose very well 
until cannons succeeded in shattering them. Then 
it became necessary to seek fresh means of defence. 

Lofty walls gave place to walls that were invisible, 
protected by thick embankments of earth. Instead 
of towers there were bastions, as designed by Vauban 

nd his school. When, owing to further improve- 
ments in artillery, bastions were no longer found 





* General Henri Berthaut, the author ofethis article, was educated 
at St. Cyr and at the school of the General Staff, leaving the latter 
with the rank of Lieutenant, when war was declared in 1870. He 
continued to serve until 1876, when he was summoned to the General 
Staff as Captain, in which capacity he carried out his duties until 
1884. Later he was attached to the Japanese Army as Director of 
Manceuvres and Professor of Tactics and Strategy from 1884 to 1889. 
On his return to France in 1889 Major Berthaut rejoined the General 
Staff, devoting his attention particularly to military geography. He 
wrote a number of important works on this subject, which were 
published by the Government :—‘ La Carte de France,” ‘‘ Ingenieurs 
Geographes Militaires,” and “‘La Topologie.” Between 1889 and 
1912, when he retired, he was"successively | Colonel. Brigadier-General, 
Director ef the Geographical Service, and Major-General, 





to be effective, another system was adopted, known 
as the Polygonal, which again underwent numerous 
modifications, between 1815 and 1859, the dato of 
the first appearance of rifled guns. Since the war 
of 1870 the nature of permanent fortification has 
changed again, owing to the invention of high ex- 
plosive shells of ever increasing power. So rapid 
have been the advances in the construction of cannons 
and in the foree of explosives, in the most recent 
period, that the science of fortification has necessarily 
been outdistanced. 

Fortified works betray the date of their construction. 
Doubtless they can be strengthened and improved 
up to a certain point; still, their general design 
is of definite type, and if that type no longer corres- 
ponds to what is required, nothing remains but 
to demolish the fortress and build another. 

Some years after the war of 1870 I took part 
in a staff journey on our frontier for purposes of 
study, conducted by the Chief of the General Staff. 
One day we were visiting a fort that had been quite 
recently built. The captain of engineers who had 
superintended its construction was explaining it 
to us; he remained by the side of the Chief of the 
General Staff in order to supply such information 
as might be desired. On reaching the edge of a 
stonework ditch, the General stopped and, turning 
to the engineer officer, asked: ‘“‘ How deep do you 
make your ditch?” ‘Eight metres; that is the 
regulation depth.” ‘But are you sure that the 
storming ladders of the Germans are not more than 
eight metres long?” The officer replied with a 
smile: ‘‘I venture to suggest that it will always 
remain easier for the Germans to lengthen their 
ladders than for me to deepen my ditch.” 

This simple remark gives the whole matter. in 
a nutshell. A time comes when all the devices 
of the engineer to improve his constructions become 
vain. The rivalry between the means of attack 
and those of detence is here the same as in the domain 
of naval construction. When an armoured vessel 
has been built to resist a certain meang of attack, 
there is no way in which it can be adapted to resist 
other more powerful means ot attack, the result 
of fresh inventions. The designs of warships are 
continually changing ; although in the case of both 
the underlying principles remain the same. 

It is, however, not merely the actual fortification 
of a fortress that has to be considered. In order 
to estimate its value at any particular moment, 
we must also know how it is armed and provisioned ; 
and lastly, we must understand what part it may 
usefully play in the plan of operations, in which 
after all it is only a detail. This plan of operations 
is not indeed confined to the defence of any one 
particular point. To be sure, fortresses are erected 
at points of strategic importance, such as the crossing 
of a big river, a place where rivers meet, railway 
junctions, &c. They occupy positions where it 
is necessary or at least important for the enemy 
to be checked; that is the very purpose of their 
construction. Nevertheless, the fact remains that 
the part they play and the use to which they are 
put depend on considerations quite apart from them, 
which determine the degree of their importance 
at any particular stage of the war. 

Liége at first made a very good stand against 
the German attacks. But its cupolas and the 
concrete work of its forts were not substantial 
enough to withstand for long the formidable projectiles 
of the heavy guns or the new explosives, far more 
powerful than anything that was known at the 
time when these forts were constructed. Moreover, 
Liége was not supplied with artillery heavy enough 
to oppose that of the enemy: and the town itself 
was not protected by enclosing walls. It was 
oceupied by the Germans while the forts were still 
holding out but could no longer hinder the passage 
of the Meuse, which was carried out by way of the 
town. 

The Liége forts offered an heroic resistance, and 
General Leman covered himself with glory. It 
was different with the forts of Namur, the reason 
being that Namur was attacked after Liége, and 
that the example of Liége had shown resistance 
to be useless, under identical conditions. Besides, 
as the obstacle of the Meuse had already been over- 
come at Liége, there was no useful part that Namur 
could play. Antwerp yielded very soon, and for 
the same reasons. The fact is that Belgium as a 
neutral State and relying on the sanctity of treaties, 
had not deemed it necessary to pay any attention 
to the old-fashioned character of its fortresses and 
the inadequacy of their artillery. Belgium had 
not mobilised her army, and possessed only a smail 
supply of ammunition for her guns. 

To some extent this also applies to our fortresses 
in the north of France. Our northern frontier 
was sheltered by the neutrality of Belgium. Mau- 
beuge, at the beginning of the war, was not properly 
supplied with guns. As for Lille, it was not capable 
of defence, owing to the considerable growth of its 
population and the consequent building over of 
its environs. The industrial towns of Roubaix and 
Tourcoing, with all the villages lying between, 
now form an uninterrupted whole, in which country 
roads have become streets and the forts of Lille 
have been submerged in a sea of houses. 

Most: generals would have defended Rheims and 
f.aon, after the retreat from Charleroi, To abandon 
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them was a brilliant stroke of genuis on the part 
of General Joffre; by withdrawing yet more, as 
far as the Seine, he made possible the turning move- 
ment of the Paris and Verdun armies on the two 
flanks of the German army. At this point, it was 
manifest that, although the entrenched camps 
of Paris and Verdun were not called upon to fire 
a single shot, by their very existence these camps 
played a part of the first importance and contributed 
very effectively to the victory. That alone’ would 
demonstrate that fortifications still have their use. 

The Russian fortresses have also done useful 
work whenever they have been included in the 
line of battle, even though the artillery was less 
powerful than that of the enemy and less well supplied 
with shells. But when, the Russians’ withdrew, 
to prolong the resistance of these fortresses, left 
in isolation, would have meant uselessly sacrificing 
the garrisons of these fortresses, since the enemy 
had passed round them. 

Since September, 1914, we have been facing the 
Germans all along the immense line extending 
from Nieuport to Switzerland. We occupy trenches, 
as they do opposite us, which are being constantly 
strengthened as far as possible on both sides. These 
entrenchments, though much less solid than permanent 
fortifications, offer resistance until they are demolished 
or rendered useless by an enormous mass of projectiles. 
How could anyone assume that works constructed 
in peace time, with all the resource at the disposal 
of the engineer’s industry and science, would have 
less power to resist ? Would the sugyestion not 
have seemed absurd ? 

If fortresses have not proved to be as strong 
as is essential, that is not the real reason why 
some of them have offered so brief a resistance ; 
it is rather because, as compared with the attacking 
forces, their artillery was insufficient and they 
had an inadequate supply of shells. Make the 
defending batteries as strong as those that attack, 
make the conditions equally favourable, and they 
will certainly prove superior, since they have the 
advantage of being able to choose the most favourable 
positions for the guns, and of being much better 
and more solidly constructed. 

The objection may be raised that the attacking 
force is fully aware in advance of the exact place 
oecupied by the object to be attained, while the 
defence has to ascertain where the attacking batteries 
are hefore being able to counter attack. That 
is 80; but it has always been the case, and it is of 
less importance now than formerly, since aviation 
affords very rapid means of locating an attacking 
battery; and the possibilities of aviation are far 
from being exhausted. 

There is another consideration which is very 
important to bear in mind. Hitherto, fortresses 
have been towns, often large towns. just because 
towns are built at points where natural roads converge 
and because the junctions of railway lines are the 
stations of these large towns. When a town occupies 
a strategic point, the fortress has the double duty 
of guarding this strategic point and of seeuring the 
town from the attack of the enemy. But it may 
happen that, instead of affording protection, it 
becomes a source of danger for the town and may 
lead to its loss. It attracts the lightning. In 
view of the terrible effects now caused by long 
distance bombardment, it is certainly preferable 
to erect fortresses away from towns, and to make 
them serve exclusively military purposes. 

I do not presume to indicate here how fortresses 
should be constructed, to sketch their elevations 
and their ground plan. That requires long and 
elaborate study and will be worked out after the 
war by the most competent military engineers. 
I eontent myself with expressing the following 
opinion, which I do not believe to be open to con- 
tradiction : 

It has been shown to be possible, in active warfare, 
to construct effective shelters for the troops and 
solid batteries, with firm platforms for very heavy 
guns of great calibre, which fire projectiles of enormous 
weight and shake the substructure very powerfully. 
It has been shown by experience, both on our side 
and on the enemy’s, that these formidable machines, 
in spite of their weight and bulk, can be moved 
about, being transported either on rails or even 
on ordinary roads by means of traction engines. 
All that can be done in this way in the course of 
operations on ground not specially selected and 
not prepared, can be still better done on foundations 
chosen and prepared in peace time, on roads and 
lines laid for this purpose, by employing all such 
resources as are not available on the field of battle 
and without exposing oneself to danger or running 
any risks. It is therefore possible to render the 
defence at least as strong as the attack, if not superior 
to it, by furnishing it with artillery at least equally 
formidable and by perfecting the installation and 
the mobility of this material. 

I come to this conclusion : Permanent fortification 
is by no means doomed. It has done great service, 
it does so now, and will continue to do so. It must 
be transformed, not abolished. It must keep on 
developing, as it has been developing since ancient 
times ; and probably its coming development will 
not be final. As long as there is progress in the means 
of attack, the means of defence will likewise progress ; 
it must come about, and it can be achieved. 





THE GAS ENGINEER OF THE LAST CENTURY.* 
By HARRY EF. JONES. 


In his opening remarks Mr. Jones dealt briefly with 
the early history of gas manufacture and the establishment 
of gasworks, more especially in the London area. By 
1837, he said, the total annual London consumption 
of gas had only grown to some 1600 millions cubic feet, 
showing the moderate advance of about 60 per cent. 
in 14 years. By 1848 the consumption of gas in London 
had doubled, amounting to 3200 millions, and requiring 
at 9500 cubic feet per ton, some 355,000 tons of coal. 
The average price of gas at this time was 6s. per thousand 
cubic feet for private consumption, and 3s. 10d. for 
public lighting. To deal with this business in London 
there existed no less than thirteen gas companies. These 
carried on their operations with a good deal of rivalry, 
and were allowed to open the roads by the indulgence 
of the various local authorities, who, in fact, did not 
appear to have been aware of the rights, if any, which 
they had to prevent the unauthorised operations. The 
growth of consumption in London between 1837 and 1915 
was from 1600 millions to 42,624 millions cubic feet in 
the 78 years, with the average price of gas reducing 
gradually from 6s. to 2s. 8d. The number of consumers 
per mile of main grew from 105 in 1889 to 306 in 1915, 
and the sale per mile of main from 8906 cubic feet to 
10,050 cubic feet in the same period. These figures 
show that in recent years the general population has 
increased its use of gas. This is largely due to the intro- 
duction of the working-man’s slot-meter. 

Service pipes to consumers’ houses were originally of lead, 
as for water supply. They were superseded by old 
gun-barrels screwed together, until,in 1825, Whitehouse 
brought out a patent of Russell’s, dated 1817, for cheaply 
made tube of greater length and uniform section of metal, 
welded by a patented process and screwed together by 
suitable sockets. For many years the term “ barrel” 
was still applied to the new pipes, just as the expression 
“trunk mains” was taken, from water practice, to 
apply to cast iron. In 1830 dry lime purifiers came into 
gradual use to supersede wet lime vessels, the nuisance 
from “ Blue Billy ” being even greater than the dry lime 
caused ; but the older system was still to be seen in 
1854 at the London Gas Company’s Works, Vauxhall. 

Tn these early days the bulk of the gas-holders were 


‘still only of about 30,000 cubic feet capacity, though 


the Chartered Gas Company’s «ngineer, Mr. John Evans, 
is said to have been contemplating one in a single lift, 
95ft. diameter by 40ft. high, containing 250,000 cubic 
feet. Even this, when compared with Sir George 
Livesey’s great work of 12 millions, and the Birmingham 
holder of six millions, by the veteran C. Hunt, only 
impresses one with the magnitude of the development 
during the intervening years. In 1833 a proposition 
for using telescoping gas-holders to save deepening the 
tanks, was made by one, Tate, of Mile End. A similar 
water-luted grip to that used to-day was suggested, 
but the hydraulic cups were internal—where their condition 
as to leakage and as to the free working of rollers could 
not possibly be seen or rectified. Fortunately’ the 
engineers of the day rejected the suggestion. The use 
of similar grips or cups, placed externally, was later 
introduced by one, Hutchinson, having been applied 
at the City Gasworks in 1844, and this arrangement 
continues in use to-day. 

During the craze for oil-gas, Godwin brought out a 
patent in 1819 for bottling it up in metal globular vases 
at high pressure, 20 to 30 atmospheres, and it was in 
carrying out this process that benzol was observed to 
be precipitated by Sir Humphrey Davy, who was consulted 
on the phenomenon. The patent was worked later 
by the London Portable Gaslight Company, but was soon 
superseded by the cheaper coal-gas owing to improved 
economy of distribution by cast iron mains. In Hebert’s 
Engineering Encyclopedia, published 1841, there are 
shown designs for 3-throw compression pumps, and for 
2-wheeled carts to carry the gas in folding compartments 
constructed on the bellows principle, of canvas, from 
which the bottles kept at the houses were to be filled. 
The companies formed for this sort of portable gas supply, 
however, rapidly came to grief. Oil-gas plant was started 
at Aldgate for the supply of Whitechapel, but soon came 
to an end. An oil-gas works for Stratford also failed 
and was taken over by the Commercial Gas Company 
in 1852. The prejudice for compressed oil-gas arose 
in consequence of the cost and difficulties in the distribution 
of coal-gas. The gas pipes were scarce and dear at 
£14 per ton, and the jointing was very imperfect. 

In the development of plant there were gradually 
introduced materials and forms less crude and more 
economical and convenient, leading slowly to those we 
see employed to-day on the enormously increased scale 
necessary. A _ striking illustration of the structural 
advance in scale and methods is furnished by the design 
of a gasworks for 1 million cubic feet per day, by Jos. 
Hedley, of Dublin and London, published in 1845 by 
Dr. Ure. It is remarkable for the multitude of units 
of purification and storage and their crowded position, 
with inadequate working space for coke and materials, 
there being 12 gas-holders of only 83,000 cubic feet capacity 
each, and 12 purifiers, for 1 million feet of gas per diem, 
whereas to-day 3 purifiers suffice for 4 million cubic 
feet per diem. 

In the earlier days cast iron retorts of circular, oval, 
and kidney section were generally used in carbonising. 
About 1820, clay retorts were introduced and used by 
Fraser in Scotland, and by Grafton in England, but were 
not generally used in England till after 1840. Retorts 
of fire-clay, though obviously more refractory and enduring 
than the expensive heavy cast iron retorts previously 
used, costing upwards of £20 per ton, were, nevertheless, 
owing to the porosity and liability to crack and gape when 
cooled down in periods of idleness, were very little in 
favour, and did not come into exclusive use until after 
the year 1850, when the perfection of the exhausting 
plant enabled them to be worked under very low back 
pressures, saving the waste by leakage and the choking 
by deposited carbon, that made their use in careless 
hands more precarious and expensive than it need have 
been. So late as the year 1864 iron retorts were used 
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by Croll and George Andrews in settings where the primary 
hot gases of the furnace were direc to clay retorts 
set above the iron retorts, and these were drawn whe 
reduced in temperature round the iron retorts below. 
This system claimed especially to save fuel, and wa, 
successfully worked for many years both at the Surre, 
Consumers andthe Great Central Works, , 

For the conservation of heat, retort benches came to 
be placed with the furnaces back to back, leading ultimate, 
to the retorts being made continuous, of double lengt},, 
with duplicate mouthpieces and ascension pipes. This 
facilitates cleaning off the carbon deposited owing 1. 
porosity. The loss by leakage and the excessive deposit 
of carbon were cured ultimately by Grafton’s invention 
of the exhauster, by which the retort was relieved from 
internal pressure, and the gases removed as fast as made. 
Fraser in Scotland, John Ennson and Robert Jones 
in the Midlands and in London in the ’forties and ’fifties, 
did much to establish the durability and superior efficienc, 
in carbonising of the clay retorts, while both A. Croll 
and G. Anderson were great and persistent advocate. 
of their value, in more recent times, from 1845 onwards. 
The furnaces for heating retorts have undergone importan( 
changes since Siemens’ reverberatory furnace for smelting 
was invented. This was proposed in 1863 for a gasworks 
scheme in Birmingham. Mr. C. Hunt, in Birminghan, 
gave great attention to the new system, as did Hyslo), 
in Scotland, and we are indebted to the labours of bot}, 
these gentlemen for the early ere leading to the present 
success, which gives great control of temperature as well 


as saving of fuel, 


Gradually, to save cost and the strenuous and excessiv.«: 
labour of charging retorts on a large scale, there has 
been introduced machinery, which in the early stages 
took first the form of a machine with a number of scoops 
such as had previously been handled by workmen, projected 
into the retort, imitating the precise action of the workmen. 
These machines were soon abandoned, as the wear anc 
tear and power costs were excessive. The next machine 
was one introduced by Mr. Robert Morton at the London 
Gasworks, employing steam-jet propulsion of coal in 
successive parcels into the retort in the manner imitating 
the shovel charging of earlier days. This again gave way 
to the hydraulic machine, the best of which is still to 
be seen working in many gasworks. The Arrol-Foulis, 
due to the combined ingenuity of the late William Foulis, 
of the Glasgow undertaking, and Sir William Arrol, 
was introduced. For low wear and tear and steady 
action these machines are not easy to beat to-day. An 
extremely successful and economical method is the West 
system of charging, the power being given hy compressec| 
air. It is working to-day with the greatest efficienc) 
at several gasworks in London. The inventor of this 
system, Mr. West, was formerly the Engineer of. the 
Maidstone Gas Company, and his plant, always combine: 
with a very efficient retort setting on the regenerative 
principle, is successful wherever applied. An economical 
machine is the French DeBrouwer, which projects the 
coal into the retort without introducing any mechanical 
parts of the machine into the retort itself. It is widely 
used on the Continent and extensively in this country. 
A later machine is the Fiddes-Aldridge, which takes the 
coal, by articulated sections of the machine, into the retort, 
and at the same time pushes out the exhausted coke. 
This machinery is gaining ground. With all these system» 
the coke is expelled by mechanical pushers, avoiding 
the tedious and exhausting labour of drawing by rakes. 

At the present day efforts are being made to produee 
a better coke by carbonising the coal in ovens on lines 
approaching those of the coke-producing plants working 
at the various collieries. These are not new ideas, as 
the old London Gas Company had, in 1854, ovens for 
making gas and coke on a principle such as is now suggeste:| 
and indeed in use at Birmingham. They were introduce« 
by M. Michele, a French engineer, but they were ruinously 
inefficient, chiefly through bad construction. The 
company was working without profit until, on the death 
of Michele—-who was killed whilst making experiments 
with benzol—it consulted the late Robert Jones, of the 
Commercial Gas Company, who replaced the ovens 
by clay retorts on his system. The company was in a 
few years paying a dividend of 10 per cent. in consequence 
of the change to retorts. There have been successively 
introduced, to displace the horizontal retort, the inclined 
system—the invention of M. Coze, of Rheims—which has 
been widely used, and the vertical retort brought out 
originally by Mr. Harold Woodhall, of the Bournemouth 
Gas Company. This invention, perfected and worke«| 
out in collaboration with Mr. Duckham, has been widely 
and successfully applied. There are-a great many 
modifications of the system being introduced, and they 
are favourably reputed. But so effective has the carboni- 
sation been found of a good regenerative system of furnace 
and thoroughly efficient machinery for charging, that the 
original horizontal system, though with modified furnaces 
and fittings, is still in use. 

Condensers, generally of extended lengths of ordinary 
cast iron pipes returning by bends or coils so as to be 
drained into tar-collecting wells or cisterns, were succes- 
sively introduced by Malam in 1817, George Low in 1839), 
John Kirkham near the same time, Marten, of Perth, 
and later, Alexander Wright, of Kensal Green. But 
the saturation 9f the condensed liquor with ammonia. 
su'phur, carbonic acid, and sulpho-cyanide being desire«|, 
the tubes of a condenser are now arranged horizontally 
rather than vertically. On the older plan the rapid separa- 
tion of the ammoniacal water removes it whilst too hot 
to be capable of exercising its full affinity for the impurities. 
It is now further sought to cool the gas more gradually, anc 
always in contact with both the liquor and tar. Therefore 
the contact is now extended by making them flow together 
as long as possible, always avoiding sudden changes 
of temperature, which, with the vertical pipe condenser, 
cannot be prevented. Usually, to-day, the condenser 
pipes are either staged or suspended so as to incline 
slightly from the horizontal, keeping the liquids flowing 
along with the gas. 

For the first fifty years of the last century the purification 
for ammonia was not much practised, but gradually 
the value of the product brought its extraction into 
almost universal use. The apparatus employed consisted 
originally of vertical scrubbers of cast iron, in which « 
counter current. stream of water met the flow of - gas. 
A different form of plant, conmprising a rotating sereen 
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working in water through a large horizontal cylinder, 
originated in the invention of Mr. Paddon, of the Brighton 
works, and is still to be seen there. His plan, with 
extensive modifications, has been widely used since. 
It remains to be said, however, that the earlier form 
of plant has great simplicity and freedom of working 
parts, to recommend it, and has completely met the most 
searching tests of efficiency. Purifying was carried 
on by lime in water vessels down to 1858. But purifying 
by hydrated lime in a dry condition had been introduced 
many years before this time. Patents were taken out 
at various dates for purifying by oxide of iron instead 
of lime, and so avoiding nuisance. This process is now 
almost universally applied, and has the advantage of 
recovering the sulphur for acid making. For the removal 
of ammonia, Croll brought out a patent for its elimination 
by chloride of manganese, but this was not only expensive 
and required commodious plant, but it was less effective 
than the system of washing and scrubbing by water 
now universally practised. Great economy is gained 
by the provision of sufficient surplus cubic capacity 
for purifiers, so as to provide not only for the incremental 
growth from year to year, but to avoid back-pressure 
and to secure a lower speed and longer contact with the 
gas. The ordinary rules of half a square foot of area 
per 1000 cubic feet per diem in each vessel in the series 
of purifiers, and a slightly larger one, 0.6 square foot 
for lime in purifiers, can be exceeded with great saving 
of labour and increased efficiency of material. To-day, 
revivification of the material is almost universally secured 
in situ, avoiding much unnecessary labour in discharging 
and refilling the material into the purifier. Owing to the 
value of sulphur for the manufacture of sulphuric acid 
nowadays, it is possible, with a sufficient margin of area, 
to purify at practically no cost, but some small profit. 
With a view to economy, some engineers, including myself, 
have constructed purifiers in concrete, sunk into the 
soil. Subject to special construction to avoid the leakage 
arising from a porous material, there is no real difficulty 
or objection to their employment. 

Gas-holder tanks of brickwork or masonry were proposed 
by one Tunks, and in this he no doubt was following the 
much earlier system of waterworks reservoirs. But 
cast iron tanks of flanged plates were extensively used 
where foundations were bad, and these were only dispiaced 
by steel and wrought iron plated work, which continue 
to be used for the smaller dimensions. For tanks on 
the scale now common for gas-holders, of from 2 to 10 
millions, the water pressures demand such heavy sections 
as make the execution of them in metal very difficult 
and uncertain in efficiency, so that the larger works 
are carried out chiefly in Portland cement concrete, 
executed simply and rapidly in parallel vertical section 
in timbered trench work. They are made much shallower 
in proportion to diameter, to avoid cost of construction 
and, further, in some places, to avoid serious engineering 
difficulties, arising from penetrating water-logged strata 
of peat and running sand, through a better foundation. 
The gas-holders themselves are often of from 3 to 6 
telescopic lifts, and almost invariably without roof-framing 
beyond the timber support on which they rest when 
landed empty. The adoption of multiple lifts in their 
construction gives scope for great economy, especially 
on large scales. The whole work of tank and gas-holder 
complete has been effected on a scale of 3 millions at the 
cost of little over £5 per 1000 cubic feet, whereas such 
gas-holders as were contemplated by Hedley are known 
to have cost from £40 to £50 per 1000 cubic feet. 

The distribution of gas is carried on to-day through 
cast iron pipes corresponding very closely with those 
illustrated in Winsor’s applications to Parliament for 
his schemes. They were reported in Clegg’s period 
to be costing £14 per ton, being of cold-blast iron. Pro- 
bably they cost more than this in Winsor’s day, so they 
must have been rarely used. The water companies 
at that date, for corresponding purposes, used largely 
the trunks of trees, hollowed out and jointed by metal 
rings. This water practice must have been for economy, 
because as early as 1668 the water fountains at Versailles 
were supplied by small cast iron pipes, showing an early 
use of metal. The pressures employed for distributing 
are now much in excess of those in vogue until quite 
lately. Though Parliament only insists upon a pressure 
of 6/10ths in the daytime and 10/l10ths at night, the 
needs of supplies compel the use of pressures of 40/10ths 
and 50/10ths head, and often more. This is not found 
to increase the leakage, as was formerly feared, showing 
that the modern system of main-laying must be very 
perfect. Systems of distribution are now extended 
far into rural districts, much beyond the earlier practice, 
and though some of the more concentrated supply areas 
distribute as much as 11 and 12 millions cubic feet per 
mile per annum, there are areas connected with rural 
companies in which not more than 1} to 2 million cubic 
feet per mile per annum are distributed. The pressures 
used and the capacities of the pipes laid in modern times 
are much affected by the very large increase in the use 
of gas by the lower classes of the population for domestic 
purposes on the slot system, which, by prevailing through 
the hours of daylight and extending further through 
the summer period of daylight, goes far to level the peak 
of the load upon the various systems. Indeed, one of 
the distinctive marks of the recent progress of gas-lighting 
is this adoption by the working man of gas in place of 
coal. For service pipes a heavier type of wrought iron 
tubing has been gradually brought into use, such as is 
gencrally uscd for steam purposs. Where this is coated 
with pitch when originally laid, and is put at a suitable 
depth to protect it, especially under the waterproof 
road surfaces that are now in favour, it has a very long 
life instead of being, as formerly, the most perishable 
part of the fixed plant of a gas undertaking. 

From the’eighties, carburetted water-gas plants came 
into use somewhat extensively, at first for enrichment 
purposes, eventually as auxiliary supplementary means 
of production for various emergencies and contingencies. 
In America the form of water-gas plant, on the principle 
identified with that tried by George Lowe in the thirties, 
had beén modified and applied to the exclusive lighting 
of communities, as it utilised the large production of 
the residual oil from the great wells, after the petrol 
spirit and the lamp oil had been distilled. As this oil 
was of low commercial value as a by-product, a very 
high illuminating power could be cheaply got by the gener- 





ous use of it with water-gas, because for each gallon that 
was cracked in the superheaters a value in lighting of 
from 7 to 8 candles could be given to each 1000 cubic 
feet of gas produced. In England the _ illuminating 
standards were quite above the potentiality of ordinary 
coals. Cannel coal—then becoming scarce and very 
dear, besides furnishing little residual by-products— 
had to be used to large proportions: often 10 to 12 per 
cent. The introduction of the new plant to English 
gas undertakings, chiefly at the hands of the firm o: Hum- 
phreys and Glasgow, was therefore welcomed, the more 
so as the then price in this country of the necessary 
gas-oil from America was in the region of 2d. per gallon. 
As the plant occupies a much smaller area, costs much less 
to install per unit of output, gives its output very promptly 
when used intermittently and produces any quantity 
of gas required to replace the dearer cannel-gas, it naturally 
sprang into favour. The flexibility and facility so enjoyed 
enabled the manufacturer to supplement suddenly, 
and in great volume, the supply from the ordinary process, 
and so meet emergencies without calling upon storage 
accommodation. Moreover, it had the merit of turning 
to useful account surplus unsaleable coke, and in this 
way was convenient and profitable as enhancing the 
value of coke generally. Further, for getting over the 
peak of mid-winter demand without calling for extra 
labour or extra supplies of raw material, as well as for 
clearing away the redundant output of coke due to the 
season, the plant was, and ever will be, of great value 
in the practical carrying on of gas supply. Unfortunately, 
unless heavily enriched with oil, the heat efficiency is 
much below that of coal-gas, while the price of the oil has 
so risen in later years—quite apart from the present war 
effect—that, looking to the modern standards of calorific 
value and illuminating power, there has been little tempta- 
tion to its use. The more general appreciation of the value 
of coke for trade and steam use is against the process, 
as is also the more constant demand for gas through the 
daylight hours, which largely dispenses with the need 
for storage, and so robs the water-gas system of one 
of its greatest advantages in saving capital outlay and 
space for works. For producing raw water-gas the system 
known as the Kramer and Artz has been found very useful, 
but for meeting the necessary standard of calorific value 
it needs the addition of hydrocarbon vapour. 

The paper concluded with an extended reference to 
the lives of the principal engineers, inventors, and others 
who took prominent parts in the development of the 
gas industry during last century, and with a brief account 
of the present general position of the industry and its 
prospects. 








DUBLIN ELECTRICITY SUPPLY. 


Ir had long been recognised that the electricity 
supply of the City of Dublin was not all that it should 
be, and in April, 1915, the Corporation appointed a 
committee to enquire into and report upon it. This 
committee soon came to the conclusion that it must 
have expert opinion, and it thereupon engaged 
Lieut-Col. P. W. d’Altoun, M. Inst. C.E., to examine 
and report upon the undertaking. On December 14th 
of the same year, Colonel d’ Alton presented his report ; 
it was ordered to be printed on February 15th last 
and a copy now lies before us. It is very long and 
very detailed and is accompanied by replies, which 
in some cases can only be described as acrimonious, 
from some of the officers of the Corporation. To deal 
with it fully is impossible, and we must ask our 
readers to be content with such a précis as we have 
space to give. 

Colonel d’ Alton begins his report with the admission 
that “‘it would not be fair to apply the knowledge 
which is now possessed of the electric energy supply 
for light, power and traction to the early efforts 
which were being made in Dublin in the last decade 
of the last century.” The undertaking had, like 
others, to pass through many difficulties and nothing 
would be gained by discussing its troubles prior to 
“the development of the system based upon the 
erection of a generating station at the Pigeon House 
Fort, the adoption of three-phase current at 5000 volts 
and its transmission to a secondary station at Fleet- 
street, from which, and through which, the great bulk 
of the current is now distributed to transforming 
points erected in considerable prodigality all over the 
area of supply.” This three-phase system was 
introduced by the late Mr. Hammond, and whilst 
Colonel d’ Alton says his action in giving it to Dublin 
cannot be seriously questioned, on the other hand the 
selection of the Pigeon House site for the generating 
station, ‘‘ possibly for political reasons, cannot be 
justified ; it was a mistake of great magnitude, and 
one for which the economy of your undertaking must 
suffer throughout its existence.”” At one time this 
initial mistake might have been retrieved, but the 
opportunity was allowed to slip and the original 
difficulties of changing have been aggravated by the 
greatly increased capital expenditure which has been 
heaped upon the site in the attempt to make a 
defective system economical. Colonel d’Alton admits 
that the undertaking has been “ well served, within 
their limitations and subject to the technical guidance 
received, by the successive committees whose loyalty 
even in face of the occasional disregard of its reeom- 
mendations by the Council, has been conspicuous.” 

Coming down to details the report states that the 
development of the volume of the load has been 
satisfactory, but, on the other hand, the load factor is 
not good and will not be until the wider connection 
of motive power to the mains and the more extended 
application of long hour lighting gives a more dis- 
tributed output. Colonel d’Alton will not accept the 
view that the demand for electricity for power in 
Dublin cannot be increased. He points out that 








there are inany gas engines in use in the city aud 
asserts that in face of the electricity undertaking ** no 
such engines should haveroom for existence.”’ He is 
confident thai 'the day load can be augmented inate- 
rially, and he holds that an advance in that direction 
must be sought in thelowering of the rates. Of four- 
teen public stations—of which all save three are in 
England—the price per unit is easily highest in 
Dublin at 2.66d., whilst the city’s,load factor of 
14 per cent. is by far the lowest. “‘ I can only express 
an opinion,” he says, ‘‘ that the mean charge for 
private supply, for power and light are too high, and 
that being too high, they have a prejudicial effect 
upon the success and progress of the business.”’ 

Colonel d’ Alton then enters upon a careful study of 
the power house at the Pigeon House. He shows 
surprise that even so far back as fifteen years “4 
scheme embracing the possible connection of the 
equivalent of 150,000 lamps of 8 candle-power” 
should have been deemed adequate for a city such as 
Dublin, and that a power house of that capacity 
should have been erected without any adequate 
provision for extension. This failure to foresee the 
growth in demand for current has saddled the 
engineers with an expensive legacy. The original 
plant consisted of two steam generating sets of 
500 kilowatts cach and two of 1000 kilowatts, 
reasonable space being left for only one mereset. This 
set was put inin 1906, and develops 1500 kilowatts. 
In Colonel d’Alton’s opinion, not one of the engines 
can now be regarded as satisfactory or economical. 
The original boiler plant consists of four Babcock 
generators and six Lancashires, and Colonel d’ Alton 
is at a loss to understand why the latter were included. 
In spite of the difficulties the plant has continued to 
develop. In 1907, a 1500 kilowatt turbine by 
Richardsons-Westgarth, with a General Electric 
alternator, was put down. The brunt of the peak 
load was taken by this set until the early part of 1912, 
when a new portion of the power house was placed 
in commission. This extension contains two 3000- 
kilowatt Oerlikon sets, the first of which was put 
on load in the last day of 1911. 

None of the reciprocating engines are now giving 
satisfaction ; for this the condensers appear to be 
largely responsible. “‘ The condensers of the station 
are wrong, all wrong, and have. been so ever since 
1906.” The tubes fail rapidly from corrosion, anid 
as the circulating water, which is taken from the 
estuary of the Liffey, mixes with the condensed steam 
owing to leakage the condensate is rendered unfit for 
feed. At the same time, of course, the vacuum is 
seriously reduced.* Colonel d’Alton remarks :— 

No solution of the cause of the trouble has been found, and 
it has gone on from year to year, from condenser to condenser, 
with heavy prejudice to coal consumption and to costs of 
operation in other ways. Had the cause been discovered at 
an early date and found to be irremediable, the further installa- 
tion of expensive surface condensers need not have been incurred, 
a simple form of jet or barometric condenser could have been 
used, which would have provided a good vacuum, and so saved 
thousands of pounds which have been expended in coal, as 
well as money involved in repairs. Had the cause been dis- 
covered and removed, then, in addition to the establishment 
of standard vacua with their consequences, the hot-well water 
would have been retained for use as boiler feed, and thermul 
units saved, which would have meant further coal economies. 

I have had tubes examined and water analysed in order to 
guide me towards the discovery of the cause of the state of 
things that exists, and I believe that we are on the point of 
success, but its demonstration may involve a closer and more 
extended inquisition than it is possible for me to give to it 
within the limits of my pee general investigation. In my 
opinion, the matter is of far greater importance than is ascribed 
to it by your engineer, and until you can rely upon the provision 
of a good, or, at least, reasonable vacuum to each of your 
engine sets, you cannot hope to get down to a satisfactory figure 
of coal consumption. 

With the electric generators no fault is to be found, 
but the switch gear in the older part of the station is 
** a curious mixture of ancient and modern, a collection 
which must cause anxiety to the engineer.”” On the 
other hand, the housing of all the control gear in the 
new station has been admirably well schemed on 
modern. lines,” the sooner it can be brought intu 
general service the better. : 

On the boiler-house, Colonel d’Alton is as nearly 
caustic as his generous disposition will permit. 
‘** One must be struck,’ he says, “‘ by the impression 
that an entry is being made into an exhibition rather 
than into a serious centre of a generating station, in 
which profit has to be made and loss’ sustained. 
These houses contain a miscellaneous collection of 
steam makers, planted apparently without any 
regard to considerations of keeping steam ranges 
within rational limitations, of economy in the dis- 
position of steam pipes, of coal-carrying apparatus, 
or the evacuation of ashes.’’ Besides the boilers 
already mentioned, there is a single more modern 
Babcock, “‘ of which no sufficient use is made,” squeezed 
into a space up against the wall, whilst ‘‘ outside the 
wall the famous Yarrow has been dropped, as if 
casually, somewhere near to the old plant, with a 
leaning towards having a separate boiler-room of its 
own.” This boiler is not, in the reporter’s opinion, 
nearly sufficiently used. The best service it ever 
appears to have given was during one week in 
January, 1912, when it was steamed for 254 hours. 
‘** Tf it is a useful unit,” which the engineers seem to 


* We have had an opportunity of studying some of these tubes, and 
the corrosion is certainly of a most remarkable kind. It appears to 
take place from the outside, the steam side, of the tubes, and not from 
the water side. As far as we have been able to discover very few, 
if any, similar cases are known. We suggest that the matter should 
be taken up by the Corrosion Committee of the Institute of Metals, 
which has now a grant from the Advisory Council for Research.— 
Ep, ‘tHE E, 
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think it is, ‘it should be used consistently : if it is 
not, it should be serapped.. Running it as it has 
hitherto been run is a gross waste of the ratepayers’ 
money.’ Sixty feet, or thereabouts, away from these 
boilers are “‘ the new big Babcocks, modern, efficient, 
up-to-date steam producers.” 

The question of the operations of the boiler-house is 
then taken up. 

A glance at the figures which have been returned for coal used 
«luring the early days of the Pigeon House working, shows that 
there must have been something extraordinarily wrong with 
the original installation, for even the poorest of coal obtainable 
would hardly account for the figure of 7.98 Ib. of coal per unit, 
which was arrived in 1905-6, when the plant should have been 
m good condition. Assuming for a moment that each pound 
of coal burned evaporated only 5 Ib. of water, the over-all 
consumption of the station would seem to have been no less 
than 40 Ib. of steam per kilowatt-hour, a wretched result. ‘The 
relative responsibility for inefficiency as between boilers and 
engines is difficult to determine, but the gradual, though slight 
unprovement which is shown in the returns following upon 
the introduction of another and larger Babcock-Wileox boiler 
and a Belliss Morcom engine tends towards the conclusion that 
the extravagance might be fairly equally divided between the 
engine and the boiler-rooms. 

This leads to a discussion of the causes of the 
inefticiency of the engines and the full results of the 
bad vacua obtainable are developed. Furthermore, 
Colonel d’Alton does not consider that the engines 
have been used to advantage. The Belliss and Morcom 
set might have taken a greater share of the load, as it 
is admittedly more efficient than the original Stewart 
sets. ‘Taking odd weeks over the record of five years 
it is found that the average running hours per week 
of the 1000-kilowatt Stewart sets is seventy-five 
against an average of fourteen for the Belliss sets. 

Even at the lower load, Colonel d’Alton thinks it 
would have been more economical to use the latter. 
The turbine set was only used for forty to fifty hours 
weekly during the first two years of its existence, yet 
even on half load it is “‘ far more economical than the 
Stewart sets under full load conditions.”’ It has been 
more largely used of late years. 

“I am,” reports Colonel D’ Alton, 

Altogether at a loss to understand why the staff continues 
to show preference for the old Stewart sets. It may be due to 
sentiment or to some other reasons which I have not discovered, 
for they have been used_ consistently, and, in my opinion, 
unwisely, for many years, both winter and summer, and up to 
now with grave prejudice to the coal bill and the running costs 
generally. A number of greasers and other people employed 
could be released were these sets relegated to the reserve. 

Modern efficient plant, such as you have in both boiler and 
engine-rooms, should be employed on the daily hour load of the 
Pigeon House, and the old machinery should only be used, if at 
all, on the peak or in emergency. The present practice of 
employing obsolete and -extravagant plant during the great 
majority of the hours of the day and year, and of saving efficient, 
economical, and up-to-date machinery for emergencies is wrong, 
and is one of the primary reasons why the costs of unit production 
are so high. 

This point is further elaborated by extracts from the 
log and by computations into which we have not 
space to enter. 

Turning to the boiler-house, the observation is 
made that its operation “ is characterised by the same 
curious policy as that which has been evident in the 
engine houses, viz., the constant use of extravagant 
plant, while the efticient and economical boilers are 
held in reserve for peak and emergency loads.’’ The 
Lancashire boilers are largely used, whilst the single 
Babeock and the Yarrow are steamed but little. 

_ We need not follow Colonel d’ Alton in his examina- 
tion of the engine-room and boiler-house staffs and 
their pay, &¢., which is a more or less domestic matter, 
nor need we devote space to the Distribution System 
which “ calls for little comment, and as a system is 
probably as good as any.” The records show 
satisfactory operation, but the staff ‘‘ would appear 
to me to have been founded upon somewhat liberal 
lines.”’ 

“The coal supply to the system seems to have 
become firmly established as a virtual monopoly for 
many years in the hands of one firm of contractors.” 
It surprises Colonel d’ Alton that notwithstanding the 
publication of advertisements in the papers of Dublin, 
Glasgow, Edinburgh, London, Liverpool, and’ Cardiff 
inviting tenders for a supply estimated at 52,000 tons 
“ only one firm, and that the-one which has supplied 
you so long should have submitted an offer.” 

In view of such width of invitation, it is surprising that only 
one solitary offer was presented, and I cannot but regard it 
as regrettable that efforts were not made to ensure competition 
in a matter of such vital importance, in view of the fact that 
your coal consumption per unit is abnormally heavy, and 
that price must affect the results which may be anticipated 
for the year ending March 3lst, 1916, somewhat unfortunately 
d’Alton then concludes his 


Colonel report as 


follows :— 


In the face of a likely deficit on the operations of the system 
for the current year, it seems to me that strenuous efforts must 
imperatively be made to reduce the costs of working it, and I 
am of opinion that these are quite practicable. In its present 
condition I am inclined to think that it may be difficult to raise 
the monies which will be required in the near future for the 
expansion of your system. 

it is reasonable to assume that your maximum load for the 
winter of 1916-17 will not be less than 9000 kilowatts, and to 
deal with that it will be imperative that all your generating sets 
he placed in a condition of perfect order during the spring and 
early summer of 1916. It would be prudent, were it possible, 
to order another turbo-alternator set immediately, and were there 
any clear prospect of being able to successfully place such an 
order for reasonable delivery. But [ see the many difficulties 
which must stand in the way of such a course, and as these 
may be insuperable, it only remains for your engineers to put 
the power-house in the best possible order to meet the demand 
of next winter, and to carry out the economies which are 
essential to the obtaining of such results as will make it casy for 
you to provide the expenditure which will be necessary to meet, 
the calls of the winter 1917-18. 

Your present capital expenditure appears to average about 





£45,000 per annum, the greater part of which is applied to mains 
and services. About £7500 per annum has been spent upon 
machinery as an average, taken over the last six or seven years, 
and I take it that this will not be exceeded during the coming 


year. 

It will, however, be necessary that a scheme of power-house 
extension should be taken into careful consideration during the 
course of 1916, and turbine plant, boilers, piping, switchboard, 
&c., should all be ordered at such a date as will secure to you 
their beneficial service during the early autumn of 1917. 

In view of the growth of your load, i am of opinion that your 
engineers will have to consider carefully the size of the next 
extension of the power plant, and that in doing so they will come 
to the conclusion that a unit of greater output than any now 
installed should be laid down in the highest economic interests 
of the Corporation. I do not think it would be wise to con- 
template any smaller expenditure on generating machinery 
to be faced during 1917 than £50,000. 

I desire to summarise in a few words the conclusions at which 
I have arrived after consideration of the history of your under- 
taking from its inception to the present time. The reasons 
which have led to these conclusions I have endeavoured to show 
in the general body of the report, which I now have the honour 
to present, 

(1) The administration of the system is unduly complicated, 
as a result of, at least in part, dual control by an engineer who 
is not a manager, and a secretary who in part manages. The 
placing of more responsibility upon the engineer for the number 
and qualifications of people employed, and for such work as 
the extension of load and its measurement, would, in my opinion, 
increase the officiency of the system, and reduce its cost of 
operation. 

(2) The charges for energy, while not unreasonable for public 
lighting, are unduly high for private supply, as is clearly evidenced 
by the bad load factor. 

(3) The number of engineers paid out of revenue is small, 
and cannot be reduced. Considerable reductions in the number 
of workmen employed at the Pigeon House are possible, and 
will follow upon the greater use of modern machinery, and 
selection by the power-house superintendent. 

The wages charged under the head of distribution are not 
capable of reduction. 

Those paid under the department of public lighting, although 
they do not bulk large, appear to be out of proportion, the 
salary and wages amounting to £2064, or over 16 per cent. of 
the gross revenue received for that service. 

(4) The cost of the secretarial department is high. I believe 
that a general gain in economy would follow were canvassers 
and meter readers plaved on the engineering staff. The salaries 
and wages paid otherwise than from revenue appear to be unduly 
heavy. 

(5) The system of coal supply wants careful overhaul. At 
present the supply seems to have become a monopoly. Methods 
should be adopted in future to secure competition for so exten- 
sive a contract as yours. 

I am of opinion that the coal specification issued by the 
Corporation should be more rigidly drawn, and that efforts 
should be made in ample time to secure a greater number of 
offers for any coal which can be used upon your grates. Your 
engineer could be instructed to conduct tests of varivus classes 
of coal at the power-house, and be provided with the necessary 
apparatus. 

(6) The charges for interest and repayment of monies borrowed 
are fair and being admirably met. 

(7) It will be imperative that further capital must be expended 
at the generating station to provide for the demands of the 
winter, 1917-18, and a scheme of extension must be prepared, 
and estimates invited and considered during the coming year. 

During the spring and summer of 1916 no efforts must be 
spared by your engineering staff to get the power-house into 
proper condition to meet its winter load with existing plant. 

(8) The returns of the units generated at the power-house 
are unreliable on account of the condition of the wattmeters, 
as proved by Mr. Tatlow’s tests, which I have attached hereto. 
These meters are in a generally defective and dirty condition, 
which shows that even if they have been cleaned by the station 
staff periodically, the periods are too infrequent for the needs 
of the situation. The tests show that the volume of generated 
units officially returned has been less than it should have been, 
and that the percentage loss upon the system is greater than 
that shown by the records. The meters must be overhauled, 
repaired, and recalibrated before any certain reliance can be 
placed upon their readings. 

(9) The investigation into the condition of the steam genera- 
tors shows that the Stewart engines are obsolete and extravagant, 
and that they should only be worked in emergency, and not over 
long hours of the daily load. They cannot be improved. 

The Belliss-Morcom engine wants a thorough overhaul by its 
makers to render it less extravagant in steam consumption. 
Such an overhaul will probably greatly increase its efficiency, 

The Richardson-Westgarth turbine should be in part recon- 
structed, in order to bring it up to an efficiency more in con- 
sonance with modern practice. Such reconstruction should 
be carried out by the makers, and would have the effect of 
largely reducing its p' t steam consumption at all loads. 

The Oerlikon turbines are excellent, but it will be necessary 
to keep close observation upon their steam consumptions that 
they may be so maintained. 

It will be necessary for the Corporation to augment the 
general plant in the near future, and I am of opinion that such 
augmentation should take the form of a larger set than the 
largest now installed. 

(10) The condensers of the station, which are now and have 
for long been ineffective, must be put right. The cause of the 
trouble must be discovered and removed. Its discovery and 
removal will advantageously affect the coal consumption of 
the generated unit, and otherwise reduce operating costs. At 
the same time, leakages on the pipe system between engines 
and condensers must be cleared, and atmospheric exhaust valves 
made permanently good and effective. 

(11) The older -section of the boiler-house plant should only 
be used in emergency, and should be held in reserve. It ought 
not to be worked as it is now. on the daily load. 

The five large Babcock-Wilcox boilers and the Yarrow boiler 
should be always used for the day-in-day-out needs of the 
station. The original Babcock-Wilcox boilets are good enough 
for reserve ; the Lancashires should only be worked in case of 
extreme necessity. Such a practice in connection with boilers 
and engines will produce a saving of the first importance in 
coal, labour, and repairs. The present practice of using obsolete 
plant for the majority of the working hours of the station, and 
reserving modern and efficient machinery for intermittent peak 
and emergency loads is to be deprecated as most extravagant. ° 

It is desirable in the best interest of the Corporation that the 
new part of the station, so admirably begun in both engine and 
boiler-rooms, should be extended as svon as conditions permit. 





The presentation of this report led, as we have 
already indicated, to replies being made by the 
officials of the station, who in several points disagreed 
wholly with Colonel d’Alton. The committee asked 
for further light, and invited Colonel d’ Alton to send in 
a supplementary report discussing the points raised 
by the engineers and others. This he did, and 
interesting reading though this discussion between 
the outside expert called in to watch the working of 
the station and those actually engaged in its manage- 
ment may be, we regret that we cannot spare space 





to deal with it. It must suftice to say that whilst 
the engineers to the station disagreed with Colonel 
d@’ Alton as to the economies likely to result from the 
improvement he suggested, they did not deny that 
improvements are necessary and claimed to have made 
similar proposals themselves. From all which it is 
fairly obvious that agreement between the parties 
may be readily reached. 

Only one word remains to be added. The com- 
mittee “having most carefully examined into the 
Electricity Undertaking, and considered the report. of 
Mr. D’Alton, the reports of our own engineers, also 
the reports of Mr. Allan and Mr. Mangan, believe that 
the best course for the Corporation to adopt would 
be to direct the Town Clerk to write to Mr. d’ Alton 
asking him upon what terms and conditions he would 
undertake the entire management of the Electricity 
Undertaking during a period of three years.” It 
remains to be seen whether Colonel d’ Alton, who is 
at present engaged in very important work for the 
Ministry of Munitions can be induced to undertake 
the ticklish job thus offered him. 








REFRACTORIES. 


Tue Faraday Society on Wednesday discussed the 
subject of refractories in about as thorough a manner 
as possible. Perhaps the best indication of this 
thoroughness will be given by stating that the meeting 
lasted from 5.30 till 11.30 p.m., with an interval for 
dinner, that the interest was sustained to the last, 
and that even then there would have been little 
difticulty in finding further speakers. The keynote 
of the discussion was that the question of refractories 
is of vital importance to the nation in quite a number 
of industries, and that it is more than a coincidence 
that several industries which have flourished abroad, 
and particularly in Germany of recent years, have 
been industries which required that particular atten- 
tion should be paid to the character of refractories. 

Up to the time of the outbreak of war we depended 
almost solely upon supplies of foreign refractory 
materials, many sources of supply in different parts 
of the country being absolutely ignored ; indeed, 
Belgian sand, which came over as ballast, was used in 
various parts of the country in preference to the home 
products. The war stopped all these imports, and it is 
a point well worthy of emphasis that our iron and 
steel industries in particular did not allow themselves 
to be inconvenienced in the slightest degree. They 
apparently immediately made use of the home sup- 
plies. The importance, however, of developing this 
trade after the war has resulted in the setting to work 
of all the available scientific forces. Already a large 
amount of research work has been done, and the 
Advisory Council on Scientific and Industrial 
Research some time ago made a grant of £10,000, with 
the promise of more, to the pottery schools at Stoke- 
on-Trent, where the work is being carried on under 
the supervision of Dr. J. W. Mellor. Similarly, Dr. 
Rosenhain, as an extension of his work upon optical 
glass, has been endeavouring at the National Physical 
Laboratory to find the best refractories for use in 
ferrous and non-ferrous metallurgy. 

The effect of the war has certainly given new life 
to an industry which, as Sir Robert: Hadfield said 
in opening the discussion, has not received the atten- 
tion it should have done, but the attempt is now 
to be made to remedy past defects in a most thorough 
manner. The Geological Survey has been called 
upon to give assistance, and the next of the series of 
special reports on the mineral resources of Great 
Britain will deal with refractory materials. When 
this is available there will be a publication dealing 
at first hand with all the refractory materials, and for 
the first time a long series of chemical and physical 
results will be published which will enable direct 
comparisons to be made of the materials for different 
geological sources. Allied to this part of the work are 
the efforts of the Imperial Institute, a representative 
of which spoke, to give prominence to the vast 
resources of suitable materials of all kinds that exist 
in various parts of the Empire. 

The more practical aspect of the required qualities 
which refractories for specific purposes should possess 
was gone into in great detail by Dr. J. W. Mellor, Dr. 
Rosenhain, Mr. W. C. Hancock, Professor T. Turner, 
and others, whilst the work of the Joint Refractory 
Materials Committee of the Institution of Gas 
Engineers and the Society of British Industries, 
which, in 1912, evolved a standard specification for 
refractory materials, was outlined by Dr. H. G, 
Colman. Co-ordination of the various researches 
now being carried out at the different centres was 
emphasised again and again, and special stress was 
laid upon the need for co-operation between the 
makers, users, and scientific men, in order that the 
best. type of material may be produced. Professor 
Fearnside, for instance, urged all those interested. to 
make it a practice to enter as many works as possible 
and chat with the foremen who, he said, were the 
greatest scientists of all in a way, owing to the manner 
in which they arrived by instinct at results which the 
scientist in the ordinary meaning of the term took a 
considerable time to reach. The fallacy of placing 
too much faith in chemical analysis was another 
point frequently touched upon, it having been found 
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on numbers of o¢casions that the chemical composi- 
tion of @ consignment varies considerably. Some 
interesting information was given by Dr. Rosenhain 
about zirconia, the latest addition to the list of re- 
fractories. At the same time Dr. Rosenhain gave 
reasons for the need of a detailed study of the physical 
constituents of the materials used in the manufacture 
of refractories. Yet another line of research is the 
actions that take place after fire-clay bricks, for 
instance, are made. Professor Fearnside put it 
forward that an analysis of a brick after manufacture 
may show constituents that were not there originally. 
The claims of the electric furnace as an aid to research 
owing to the high temperatures obtainable were put 
forward by several speakers, and Dr. Rosenhain 
oxpressed the opinion that it is only by going to 
greater and greater temperatures that the best 
results will be obtained ; ahd in this connection also 
perhaps may be mentioned the suggestion of Dr. 
Hatfield, that before any great progress of this nature 
can be made there must be designed suitable instru- 
ments for measuring extremely high temperatures. 
At the present time it was, he said, one of the greatest. 
difficulties to calibrate for ranges of temperatures 
from 1000 to 2000 deg. Cent. 

We have merely tried to indicate the character of 
the discussion, and the objects in view. Several of the 
speakers gave an almost complete survey of the 
resources of the country and the Empire in refractory 
materials, and the facts brought out demonstrated 
the folly of our past policy in importing the materials 
from foreign eountries to the extent we did prior to 
August, 1914. Qne thing all seemed agreed upon was 
that in the mass of English, German, and American 
literature on the subject there is little that is good, 
and that now a start has been made, a distinct and 
definite line should be taken up by each investigator, 
and the whole range of problems so to speak dealt 
with de novo. ‘The collection of information in that 
way must come before any question of the correlation 
of the results already achieved. If that were done, 
it would be possible to eliminate from consideration 
altogether the unsuitable materials. 

The very fine exhibition of British made refrac- 
tories was evidence of the great effort now being made, 
as the result of the war, to put yet another British 
industry on a sound footing. Whatever the result, 
it cannot be said after Wednesday’s discussion 
that the full possibilities of the industry and the 
directions in which research is necessary have not 
been brought before those concerned. 








EDINBURGH TRAMWAYS. 


Some little time ago a committee, consisting of Mr. 
John A. Brodie, city engineer of Liverpool; Mr. J. 
B. Hamilton, general manager of tramways in 
Leeds, and Mr. A. Horsburgh Campbell, the burgh 
engineer of Edinburgh, was appointed to consider 
and report upon the Edinburgh tramway system. 
Briefly put, the terms of reference were :—Is it advis- 
able to retain the cable system, the lease for which 
expires in June, 1919? If not, what is the best 
system to use in its place ? 

In reply to the questions put before it, the Com- 
mittee has recently issued a voluminous and interest- 
ing report. In it, it is explained that, apart from cable 
traction, the methods of traction which might be 
adopted are :—- 

(A) Electric traction by (1) Overhead. 
(2) Conduit. 
(3) Surface contact. 
(B) Self-propelled by (1) Petrol and petrol-electric. 
(2) Electric battery tramecar. 
(C) Motor omnibuses. 


In connection with (A) (1), it gives details as to 
the operation of the overhead system in the seventeen 
towns in the United Kingdom-—-excluding the London 
area-—in which the overhead traction system is in 
operation. By this means it shows that in the case 
of fifteen of these towns in which the tramways are 
owned by the several municipalities, a total popula- 
tion of 7,492,490 is served by a route mileage of tram- 
ways of 732.38, this being equal to some 1023 persons 
per mile of tramway. ‘The financial result of the 
working of all these systems, after providing for 
interest and repayment of debt, is given as being 
£945,777 per annum, or, say, an average of £1290 
per mile per year. As a comparison, the figures for 
population and route mileage of the tramways in 
Edinburgh are given, these being 325,000 and 25.10 
respectively, or, say, 1295 persons per route mile of 
tramway. At present, therefore, Edinburgh is not 
so well supplied with tramway facilities as are the 
fifteen other principal towns. 

A table is then given, showing the extent of tram- 
ways worked by various methods of traction. 
From this it appears that out of a total tram mileage 
of 2704 in Great Britain and Ireland, 2475 miles are 
worked by overhead electric traction ; 120 miles by 
electric conduit ; 42 miles by steam; 27 by cable ; 
35 by horses; ‘1 by petrol motors, and 4 by gas 
motors. It is explained that the only disadvantage 


of the overhead system is the presence of the over- 
head wires, and in this connection it is pointed out 
that the overhead system is not unknown in Edin: 
burgh, seeing that it is in operation on the Slateford 
Road, and also at Granton and Joppa, while it has 





been adopted by the cities of York and Chester, 
which, it is remarkéd, “are probably unequalled 
in this country for the preservation of the antique 
side by side with the developments of to-day.” 

As concerns gradients, a comparison is given of 
the heaviest which exist in Edinburgh and in other 
cities. These are as follows :— 


Details of Gradients. 


Steepest 

Edinburgh. Gradient.) Other cities. gradient. 

(1) The Mound... .. in 12 | Dundee - imIl.14 
(2) Dundas and Pitt- |Halifax.. .. Lin 9.7 
streets -. lin 15-| Huddersfield . Lin 9.3 
(3) Howe-street lin 15 | Leeds .. jin 8.4 
(4) Leith-street .. .. Lin 17 | Liverpool lin 14 
{5) Broughton-street.. | in 15 | Bradford lin 10 
(6) Morningside-road . | in 16 | Sheffield Jin 9.5 


In the cities mentioned it is shown that the electric 
overhead system has been in operation for many 
years, and working with safety on the gradients 
mentioned, in comparison with which the steepest 
gradients in Edinburgh are relatively moderate. 
‘The cost of installation is given as being £16,000 per 
route mile of tramway——as double track. 

The electric conduit system is then reviewed. It 
is shown that its advantage is the absence of overhead 
equipment, and that its disadvantages are :—(1) Its 
great cost of construction ; (2) the presence of centre 
rails and slot; (3) less reliability in working, and 
(4) greater cost of maintenance than with the over- 
head system. It is pointed out, London provides 
the only example of a tramway operating on the 
conduit system, and that London is discontinuing 
its use, except in special circumstances. The cost 
is given as being £34,000 per route mile of tramway 

~-as double track—and the following note is added : 

~* Whilst in the case of the overhead system there 
would be a set-off or asset of considerable value in 
the existing concrete foundation, towards the track- 
work of the new system, this would not obtain with 
the conduit, which being of much larger size—as in 
London and Paris—than the cable conduit, would 
probably involve the complete break-up of the 
latter, and the putting down of new and enlarged 
yokes and conduit, together with new concrete 
foundation for the tramway at much increased cost.” 
In fact, it is explained, that even if an attempt to 
use. the existing cable conduit were successful, no 
economy would be effected as compared with the 
overhead system, for it would cost more to utilise 
and equip electrically the existing conduit than to 
put up an overhead equipment. 

Attention is then directed in turn to the surface 
contact system, self-propelled tramears, electric 
battery tramears, and motor omnibuses. The ques- 
tion of possible extensions is also discussed. The 
report then proceeds to give a series of éstimates 
of the revenues to be expected under various circum- 
stances, and using different methods of propulsion 
for the street trattic of Edinburgh. These estimates 
are as follows :— 

Estimate No, 1.—* The cable system continued ” 
will yield an annual balance available to meet 
interest on and redemption of old-—cable 
debt, hereafter called “ annual balance,” of.. - 

Estimate No. 2.—‘ The cable system continued 
—with two extensions added,” that is, to Cor- 
storphine and Redford. These extensions to 


be operated by self-propelled cars from central 
city termini, will yield an “ annual balance ” of - 
Estimate No. 3.—-The electric overhead system, 
restricted to area and routes as in No. 2, will 
yield an “‘ annual balance ” of es 


Estimate No, 3a.—As in No. 3, but with Princes- 
street operated as electric conduit (Queen- 
street line included), will yield an ** annual 
balance ”* of wi And Sete st Saar) 

Ketimate No. 4.—The electric overhead system 
throughout, with 8} miles extensions, will 
yield an * annual balance ” of os Na ee 

Estimate No. 44.—-As in No. 4, but with Princes- 
street operated as electric conduit, will yield 
an “annual balance” of... .. .. ..  .. 


£68,219 


£61,690 


£67,049 


«1. 


£57,049 


£66,236 


£58,000 


Estimate No. 5.—The electric conduit system, 
restricted to cable lines (with Queen-street 
added), will yield an “‘ annual balance” of .. - 

Estimate No. 6.-—-The motorbus system, serving 
existing cable routes and all extensions, as in 
No. 4, will result in an annual deficit of...  .. — 


£17,964 


£15,652 


Details of how these figures are arrived at, with the 
capital expenditure, &c., are also given. 

Finally, after discussing in order the other ques- 
tions put before it, the Committee gives the con- 
clusions it has arrived at. Amongst these the 
following are the most important :—~ 

*(a) That it is not advisable to continue the 
cable tramway system for the city or for any 
part of the city after the expiry of the lease in 
1919. 

*(b) That it is practical to arrange for a system 
of traction other than the cable being installed, 
so as to be operated immediately on the expiry 
of the present lease. 

[*Norr.-—(a@) and (6) are necessarily subject to 
war conditions. ] 

(c) That, independent of the existing tramway 
conditions of the city, the electric overhead 
system of traction offers the best, most reliable, 
convenient, and economical solution of the 
transit requirements of the city and suburbs ; and 

(d) That the conduit system should be used 
in Princes-street. 





LITERATURE. 

In the Royal Naval Air Service : Being the War Letters 
of the Late Harold Rosher to his Family. London : 
Chatto and Windus. Price 3s. 6d. net. 

In this little volume we have laid before us the more 

or less personal side of flying in wartime. The letters 

of which it is composed were clearly never intended 
by their author for publication. They have, however, 

@ certain intimacy which more than covers any 

defects that they may possess as literary produc- 

tions. Of technical interest there is little. At times, 
nevertheless, we get some unprejudiced opinions on 
the flying qualities of certain types of mach.nes. 

Thus the Morane parasol, 80 horse-power Le Rhone, 

is ‘‘ very touchy on the elevator, and rather trying 

to fly,” and, again, “is very light on the controls, 
especially the elevator, and gets off the ground before 
you can say ‘squeak.’”’ Speaking of the BE2C 
machines the author writes, “* I only hold the controls 
just on getting off and on landing. I don’t like them 
in bad weather. They are too automatic.” In one 
illuminating sentence he records much. On February 
8th, 1916, he ‘‘saw the Pemberton-Billing quad 

ruplane at Chingford.’’ With this and similar excep- 
tions the information conveyed is concerned mainly 
with the pilot’s experiences and feelings during prac- 
tice and other flights, air raids and accidents. In 
dealing with the air raids in which he took part, che 
author, it may be remarked, conveys to us, not in so 
many words but by general impression, a sense of 
their futility. It may be a result of his modesty, or 
it may be that certain of our raids over Belgium in the 
early months of the war were as little productive of 
good results as Zeppelin raids over here were and still 
are. On the other hand, it must be noted that, in 
many cases, the pilot of an aeroplane has little chance 
of observing the results produced by his bombs. The 

last letter in the volume is dated February 24th, 1916, 

and is written from Dover. On the 28th Flight 

Lieutenant Rosher, temporarily in charge of the 

Dover Aeroplane Station, was testing a repaired 

machine. While descending, the machine, at about 

300ft. up, suddenly nose-dived to the ground from 
some unexplained cause. The pilot was_ killed 
instantly. 

The letters in the volume are eminently worth 
reading by all interested in our flying services. We 
never once feel that their publication trespasses on 
anyone’s feelings. They are full of ‘live mterest ; 
reveal unconsciously the writer’s sterling worth, and 
give us glimpses of those traditions which are growing 
up round our aviators and their work, and which he 
himself took part in creating. It is interesting tv 
learn that a copy of the book has been graciously 
accepted by his Majesty the King, and that the entire 
royalty accruing from its sale will be divided between 
two worthy objects, namely, Mrs. Sueter’s “* R.N.A.S. 
Comforts Fund,” and the Royal Aero Club fund for 
those disabled in the Flying Services. and their 
dependents. 
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La Plata: BRacultad de Ciencias Fisicas, Matematicas y 
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PRIVATE MOTOR MAKING STOPPED. 

Tue Minister of Munitions has made an order under the 
Defence of the Realm Regulations. It prohibits as from 
November 15th until further notice any person, firm, or company 
engaged in the manufacture or repair of any vehicle designed 
for mechanical transport or traction, or any part of such vehicle 
from carrying out in any factory, workshop, or other premises, 
without a permit issued under the authority of the Admiralty, 
the Army Council, or the Minister of Munitions, any work 

isting in the facture, assembling, or erection of any 
new or unused motor internal combustion engine designed or 
adapted for mechanical traction, or of any pew or unused motor 
cycle, motor chassis, motor wagon, or of any tractor or other 
motor vehicles of any kind, propelled by mechanical means, 
subject, however, to the following exception :-— : 

Work required to complete contracts placed by the Admiralty, 
the War-oftice, the Minister of Munitions, or an Allied Govern- 
ment on or before the date of this order. 











Ow1nc to ill-health, Sir George Parish has been compelled 
to. resign his membership of the commission that is con- 
sidering the relations between the Canadian Railways and 
the Dominion, and Mr. W. M. Acworth has been appointed 
to succeed him. It is expected that the Commission will 
be able to report in time for the reopening of the Canadian 
Parliament in January, 
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350 B.H P. CROSSHEAD TYPE DIESEL ENGINE. 

As many of our readers are aware the first engine of the 
Diesel type that was built in this country was of the cross- 
head pattern, but for reasons which we believe were 
chiefly commercial, the crosshead disappeared in sub- 
sequent designs and the trunk piston became standardised 
by all builders of Diesel engines for land purposes. The 
firm of Mirrlees, Bickerton and Day, Limited, Hazel-grove, 
Stockport, recognising the advantages possessed by the 
crosshead in this class of engine, has evolved a new design 
in which the connecting-rod, instead of being secured 
direct to the piston as is usual, connects the crank-pin to 
a crosshead, which in turn is attached to the piston by 
means of arod. A general view of a 350 brake horse-power 


























Figs. 1 and 2 


engine of this type with side and front elevation partly 
in section is shown on page 415, while Figs. 1 and 2 
show more or less diagrammatically the fundamental 
features of difference between the crosshead and the 
non-crosshead engine. It will be obvious from a glance 
at these drawings that the engine shown in Fig. 2 1s the 
more expensive to build, and also requires considerably 
more head room, but the makers claim that the advantages 
attaching to this type more than outweigh the disadvan- 
tages. By introducing the crosshead the risk of piston 
and connecting-rod top end troubles is greatly reduced ; 
there should be less wear of the cylinder walls, and 
lubrication is improved. The chance of trouble with 
pistons is reduced because the side thrust from the 
connecting-rod is transferred from the piston to the 
crosshead and the piston can be given more clearance in 
the cylinder without “ knock” occurring, while ample 
allowance is made for expansion of the piston. In engines 
of the larger sizes it has been found difficult to avoid 
troubles of the above kind because, unless the clearance 
between the cylinder wall and piston was ample, the latter 
was liable to seize when the engine was worked up to its 
maximum capacity. In avoiding this danger. by the 
provision of greater clearance “ knocking ” was frequently 
caused, owing to the piston being forced alternately from 
one side of the cylinder to another. Water cooling of the 
piston is the other alternative, and is effective so long as 




















Fig. 3—JOINTED VALVE LEVER 


the supply of cooling water is maintained, but if this fails 
from any reason the danger of seizure has still to be 
reckoned with. 

With the crosshead engine obviously the clearance can 
be made smaller on account of the side thrusts being 
‘liminated, while small working clearances can be adopted 
m connection with the crosshead as the latter is not subject 
to a high temperature. The makers claim that the risk 
of trouble with the top end bearing of the connecting-rod 
is minimised because the bearing is not subject to the heat 
of the piston, the lubricating oil is cooler and the pressure 
per square inch is less because the bearing surface can be 
made larger. Then, again, with a completely enclosed 
crank chamber forced lubrication is permissible, wear is 
reduced, and the attention required is less. 

The engine illustrated has four single-acting cylinders, 
20in. diameter by 24in. stroke, and gives the above power 
when running at a speed of 200 revolutions. per minute. 
From the sectional views given on page 415 it will be seen 
that the pistons are quite shallow. ‘They are fitted with six 
rings, and the bottom ends of the cylinders are provided 
with a cover fitted with wiper glands which prevent oil pass- 
ing from the crank chamber to. the cylinder on the one 
hand and also prevent the entry into the crank chamber of 
anything likely to foul the lubricating oil. The cylinders 
are provided with loose liners which are inserted in such 
a@ way as to allow freedom for expansion, and the water 


cooling arrangements are such that the jackets are easy 
of access for clearing out periodically. The valve 
mechanism is all placed on top of the cylinders and is 
operated from a cam shaft which is driven by suitable 
gearing from the crank shaft. For starting purposes the 
engine is provided with a three-stage air compressor, which 
is secured to an extension of the engine base and is operated 
from the crank shaft. 

The following features are also of interest ; they are 
incorporated in all Diesel engines built by this firm :— 

The valve levers are each formed in two parts hinged in 
the manner shown in Fig. 3. This greatly facilitates access 
to the valves, as the portion of the lever which operates the 























Fig. 4—GOVERNOR 


valve can very easily be turned back to allow of the valve | 
being lifted out. The arrangement is clearly indi atedin | 
the illustration by means of dotted lines. 

The vertical shafts of Diesel engines frequently throw 
oil about and are dangerous to wipe down when running. 
In the Mirrlees arrangement this shaft is completely 
enclosed in a tube which is easily slid out of the way to give 
access to the shaft coupling when desired. This completely | 
eliminates both the throwing of oil from the shaft and 
danger to the engine attendants. The top end of the 
casing and the method of securing it can be seen in Fig. 4, 
showing the arrangement of the governor. 

The main lubrication system consists of an oscillating 
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bearings as time goes on. The surplus oil from the pump 
is liberated by a relief valve alongside, whilst the pressure 
of oil in the system can be regulated by a control valve 
placed conveniently for the engine attendant. The pum) 
plunger is driven from a crank attached to the crank shaft, 
as shown in the sectional drawing—Fig. 5—from which 
drawing it will be seen that the pump chamber is rendere:| 
very accessible by removing the door. The small views 
show the action of the pump. One indicates the suction 
stroke in which the plunger is moving upwards, whilst 
the suction port is open and the delivery port closed. 
The other indicates the delivery stroke, in which tho 











Fig. 6-INSPECTION DOOR 


plunger has passed over the top centre and is now moving 
downwards. This motion has caused the barrel to rotate 


| sufficiently to close the suction port and open the delivers 
| port, thus allowing the oil drawn up in the suction stroke 


to be delivered. A small feature, but of importance, is the 
provision of a hand pump to prime the oil service pipes 
and the bearings before starting the engine. With any 
type of engine—steam, gas or oil—using forced lubrication, 


| such a provision is desirable, but is particularly so in 


internal combustion engines. In the case of steam engines 
it is desirable to run the engines slowly for a minute or 
two to warm up, and during this run the loads on bearings 
are very low and the oil pump has a good opportunity to 
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Fig. 5 LUBRICATING OIL PUMP 


valveless pump delivering oil to each main bearing, whence 
the oil is conveyed to the connecting-rod by holes drilled 
through the crank shaft. The oil on leaving the various 
bearings falls on to the sloping bottom of the crank 
chamber, arid is conveyed to a sump at one end. In this 
sump the oil pump and its suction strainer are situated. 
The strainer can, whilst the engine is running, be removed 
for cleaning, and a spare strainer put in its place. The 
pump is of very substantial construction, and of ample 








capacity, so as to allow for increased leakage of oil from the 


charge all the bearings thoroughly with oil before the 
working loads come on to the bearings. With internal 
combustion engines the bearings are subjected to their 
full pressure almost from the instant of starting—hence 
the importance of thoroughly priming each bearing with 
oil before starting. Much of the trouble with the bearings 
of internal combustion engines can be traced to the 
surfaces being injured by starting up without preliminary 
priming with oil. : 
The water jackets of internal combustion engines 
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350-B.H.P. CROSSHEAD TYPE DIESEL ENGINE 
MIRRLEES, BICKERTON AND DAY, LIMITED, HAZEL GROVE, STOCKPORT, ENGINEERS 


(For description see page,414) 
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GREAT NORTHERN RAILWAY—NEW TYPE 


MR. H. N. GRESLEY, DONCASTER, ENGINEER 
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BRAKE CARRIAGE 
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sometimes become coated with limy deposits or 
mud, thus reducing their efficiency. 


with | 
The cracking of | 


ae 


G.N.R. NEW TYPE OF COMPOSITE BRAKE 
CARRIAGE. 


pistons and of cylinder covers which sometimes occurs | 


is caused to a considerable extent by this overheating. 
To remedy this the present engine is, like all Mirrlees 
engines, fitted with large inspection and cleaning doors to 
the water jackets. Fig. 6 shows one of these doors 
arranged so that the cylinder cover cannot be removed 
without removing this inspection door—hence if any mud 
or deposit has accumulated in the vicinity, it is hardly 
possible for it to escape the notice of the engine attendant, 
who would naturally then remove other inspection doors 
and clean the jackets out. 


The governor fitted to the engine is one of Mirrlees, | 
2 “ rr . | 
The fundamental | 


Bickerton and Day’s standard types. 
principles to be observed with regard to governing may 


perhaps be briefly outlined thus :—(1) The parts operated | 


by the governor to control the speed of the engine must 
offer a minimum of resistance; (2) the power of the 
governor must be high in relation to the resistance offered 


by the parts it moves; (3) the internal friction of the | 
(4) the | 


governor itself must be the lowest possible ; 
governor must be driven direct by the engine and 
possibility of breakdown of the drive be eliminated ; 
(5) no slackness must be allowed in the governor 
connections. 

in the governor shown in Fig. 4 these conditions are fully 
met. Condition (1) is met by the fact that the governor 
has only to vary the position of tappets which control the 
lift of the fuel pump suction valves, whilst condition (2) is 


By the courtesy of Mr. H. N. Gresley, the locomotive 
engineer of the Great Northern Railway Company, 
we are enabled to reproduce a photograph and a dia- 
grammatic drawing of a new type of composite brake 
carriage which he has recently built. It is the first 
main line coach which has been constructed on the twin 
bogie principle, although there are some hundreds of 
old six-wheeled carriages, which have been converted into 
multiple bogie sets, running on the (Great Northern 
Railway Company’s system, as many as five bodies 
mounted on six bogies being used in one set. It will 
be remembered that we referred to this method of recon- 
| structing old rolling stock, which. is the invention of 
Mr. Gresley, in our Supplement on the Great Northern 
| Railway, published with our issue of November 28th, 1913. 

In the new coach the bogies have been so spaced as 
| to give the maximum distance permissible between 
any pair of wheels consistent with the length of locking 
bars in use, and, in consequence, it has been possible 
with this system of construction to have an articulated 
coach slightly over 100ft. long. The bodies are constructed 
in accordance with the standard Great Northern practice 
and the underframes are of steel. 

In connection with coaches built on this system, an 
item of importance is the saving in weight which is effected, 
and which amounts to about 10 per cent. This is an 
important point in view of the fact that the weight of 





ENGINEERS FOR FOREBIGN-GOING STEAM- 
SHIPS. 


Unper the heading of “ Instructions to Surveyors,” 
we have received from the Marine Department of the 
Board of Trade particulars of an alteration which has 
been made in the formula to be used by surveyors for 
determining the nominal horse-power of foreign-goiny 
steamships under Sec. 92 of the Merchant Shipping Act, 
1894, when there is a doubt whether the nominal horse 
power is over or under 100. The present. formula is : 


N.H.P. 


Where 8 is the sum of the squares of the diameters in 

inches of all the cylinders. 
The formula to be used in such cases in future is : 

3H+B 38) VP 

700 

where H = heating surface of main boilers in square feet, 
measured down to the level of the fire-bars, 
but excluding the front tube plate. 

square of diameter of low-pressure cylinder, 
or sum of squares of diameters of cylinders 
in non-compound engines, gmeasured in 
inches. 

length of stroke of engines in inches. 

pressure of main boilers in pounds per square 
inch. 


N.H.P. 
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ELEVATIONS AND PLAN OF NEW TYPE G.N.R. COMPOSITE BRAKE CARRIAGE 


met by driving the governor at a high speed and using 
suitable revolving weights. Condition (3) is met by using 


ball bearings throughout the governor ; even the rollers | 


| many of the main, line expresses now exceeds 400 tons 
| behind the tender. The cost of construction is, also, 
relatively cheaper. 


which press on the plate under the spring have ball | 


bearings. The centre spring of a spring-loaded governor 


sometimes causes friction by pressing the spindle sideways, | 








but in this governor friction is minimised by means of | 
hardened and ground spherical washers on the ends of the | 


spring. 


if it desires to do so during compression. In this manner 


equality of pressure all round the centre spindle is secured. | 
It is common practice to connect the governor lever to the | 


governor by means of small pads fitting easily in a groove 
formed on a revolving part of the .governor. This is 
liable to cause friction and sometimes rapid wear. 
in the Mirrlees governor the connection is made by the 
ball thrust device Hlustrated in Fig. 4. 
wear and friction are minimised. 
securely fixing the governor to the top of the vertical 
shaft which drives the cam shaft. 


shaft would not cause further damage, as the cam shaft 


These allow the spring to cant,in any -direction | 


In this position, even | 
stoppage of the governor due to a breakage of the vertical | 


STEEL WIRE CUTTER. 


A NeW form of strong wire cutters or nippers has 
recently been put on the market by Brown Brothers, 
| Limited, of 22-34, Great Eastern-street, London, E.C. 
| It is shown in the accompanying engraving, which needs 


| 
| 


In this way both | 
Condition (4) is met by | 





would necessarily also stop; followed, of course, by stoppage | 


of the engine. Condition (5): Slackness of fit in 
connection to the governor lever is prevented by the 
fitting already described, whilst wear at the pin joints 
connecting the lever to the valve control is prevented ‘by 
the use of hardened pins and bushes. 


In the general view of the engine a vertical rod will be 


seen just to the right of the vertical shaft. This is a 


quick stop device to enable the engine to be shut down | 


in emergencies such as occur in factories where engines 
drive large quantities of complicated machinery, in 
electricity stations, in brickworks, &c. By this device 
the engine is quickly stopped by the mere pulling out of 
a plug which is conveniently placed about 4ft. 6in. above 
ground level. 


the | 


“THe Enomnecr” Swain Sc. 


STEEL WIRE CUTTER 


| practically no description. It has been designe! to 
| cut steel piano wire and steel wire or rod generally up 
| to in. diameter. The cutting surfaces are renewable 
| at a small charge. 


Foreign-going steauships of 100 nominal horse-power 
or upwards are required to be provided with at least 


| two certificated engineers. 





| place of the late Professor 8. P. Thompson, 








Roya Instrrution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the tth 
inst., the Duke of Northumberland, K.G., president, in the chair. 
Dr. H. E. Armstrong, Ph.D., F.R.S., was elected a manager in 
Resolutions of 
thanks were sed to Mr. Richard Pearce for his donation of 
£100 and to Mr. John Y. Buchanan for his donation of £100 to 
the fund for the promotion of experimental research at low 
temperature, and of £100 to the general fund. Lord Glenconner 
and Sir William Trollope, Bart., were elected members. A 
resolution of condolerfce with the relatives of the late Sir Victor 
Horsley, a member of the Royal Institution, was passed. 


Tue Coat Tar anp CoLourk Inpustry.—In his report to the 
Governors of the Huddersfield Technical College on the Depart - 
ment of Coal Tar Colour Chemistry, Dr. Everest says that, 
not only is teaching work proceeding, but important research 
work also is in progress, The manner in which the various 
firms connected with the coal tar colour industry, both in 
and outside Huddersfield, have interested themselves in the 
undertaking, and given valuable assistance, is exceedingly 
encouraging, and the decisi@n to appoint as head of the depart- 
ment one who is not in any way tied by appointment to any 
particular firm, has in no small degree been responsible for 
this. This decision will also greatly assist in bringing about the 
establishment in Huddersfield of a laboratory for research and 
post-graduate work that shall be the national centre to which 
all firms connected with the coal tar colour industry shall 
naturally come for assistance, and around which all matters 
connected with the coal tar colour chemistry shall centre. The 
provision of research scholarships tenable in the department has 
received much attention, and a fund for their endowment is 
already in being, which, however, needs to be greatly increased, 
so that a really comprehensive scheme may be put into opera- 
tion. 
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RAILWAY MATTERS. 





Tue shops of the Entre Rios Railway at Parana have 
been badly damaged by fire. 

Tue Irish railway companies have given public notice 
that as from December Ist many of their rates will be 
increased by 10 per cent., in order to meet the greater cost 
of working. 

Av the Institution..of Locomotive Engineers, on the 
28th ult., a very interesting paper on “ The Design and 
Construction of Steel Railway Coaches,’ was read by Mr. 
A. T. Houlderoft, which was followed by an instructive 
discussion, : 


Ow1ne to Sir George Paish having to return to England, 
on account of ill-health, Mr. W. M. Acworth has been 
appointed a member of the Commission that is inquiring 
into the question of the future relations between the 
Canadian Government and the railways of the Dominion. 


Or the staff on the South Indian Railway 22 officers 
and 32 European and six native subordinates, together 
with four of those employed in the Londen offices, have 
joined the Colours. Two of these—Mr. J. 'T. Lewis (the 
company’s chief engineer) and a driver—have been killed 
in action. 

THERE is a movement among those railwaymen, esti- 
mated at 80 per cent. of the whole, who are not trainmen, 
and who therefore do not benefit by the recent so-called 
Eight Hours legislation, to get the investigation into the 
working of the Act extended, so as to cover the hours and 
wages of all railway servants. 


THe Long Island Railroad Company says that for the 
second consecutive year it can be announced that not a 
single life has been lost at a Long Island grade crossing 
curing the summer season. What this record means, it 
wdds, is only apparent when one knows that between 1911 
und 1914 thirty-nine persons were killed. 


On the State railways of France the number of women 
employed is 10.8 per cent. of the total of the pre-war staff, 
on the Paris, Lyons and Mediterranean 12.3 per cent., on 
the Orleans 14 per cent., and on the Midi 16.7 per cent, 
No such percentage can be given for the Nord and Est, as 
their lines are partly in the possession of the enemy. 


passenger train was 1.13 dol, per mile. There is thus a 


loss of 9 cents per mile. 


to 1.28 dol. 


THe Lehigh Valley Railroad Company, experiencing a 
difficulty in getting its sleeper supply shipped from the | two functions. Those placed at frequent intervals along 
ports in the south, sent from New York its own sea-going | the girders prevent the web from buckling as a column 


| because of diagonal compression. 


tug with three steel barges used for carrying coal. ese 


returned quickly with a load of 50,000 sleepers. No | 
difficulties were experienced in the sea voyage, and not | 
only were the sleepers obtained promptly, but there was | 


# large saving in cost. 


THE steamer the Queen, which, whilst engaged in trans- 
port duty but fortunately running empty, was sunk in 
the skirmish in the Channel on the night of the 27th ult., 
belonged to the South-Eastern and Chatham Joint Manag- 
ing Committee, and was the oldest of the fleet. She was 
built in 1903, had engines of 8000 indicated horse-power, 
« registered tonnage of 345, and was the first turbine- 
driven vessel to be engaged in the Channel service: 


ASKED on the 3lst ult. whether there was not a large 
number of single men under 25 years of age employed in 
railway service, Mr. Pretyman said that the Railway 
Executive Committee was fully alive to the necessity of 
releasing as many men as could be spared, consistently 
with the demands of the very heavy traffic with which the 
railways had to deal. The total number of men so far 
released by the British railway companies was considerably 
over 140,000. 

In the debate of the 18th ult., on Mr. Redmond’s 
resolution on the government of Ireland, Mr. J. H. Thomas 
said that some of the Irish companies had a legitimate 
grievance against the Government. The Dublin and 
South-Eastern Company was entitled to say that a Royal 
Commission had rted that the Government should do 
something for the coast erosion which ruined the company’s 
railway and prevented it paying the men what ought to 
be paid to them. 


A Drrsy contemporary is quoted by Railway News as 
saying that there is a strong connecting link between 
Derby and the Roumanian port of Constanza, as the 
Bucharest-Constanza Railway was built by an English 
company in which some of the Midland Railway directors 
were interested, and the latter induced many Derby people 
to go out to assist in the construction and operation of the 
railway. Much of the bridgework was built by the old 
Derby firms of Handyside. 


In a disastrous collision, just as it had passed out of 
Carlingford Lough on its way from Greenore to Holyhead, 


on the night of Friday, the 3rd instant, the London and 


North-Western steamer Connemara was sunk with heavy 
loss of life. The Connemara was constructed in 1897, had 
engines of 3500 indicated horse-power, a registered 
tonnage of 345, and was the third oldest boat in the London 
and North-Western fleet. This is the third boat the 
company has lost since the commencement of the war, the 
two others being the Hibernia—re-named the Tara when 
engaged by the Government—and the Anglia. 


SOME time ago, as stated in this column of our issue of 
July 28th, the Swedish Government voted a sum to be 
expended in making preliminary inquiries into the subject 
of improving the communication, by ferry or steamer, 
between England and Sweden. Recently a mission, 
consisting of the Swedish Postmaster-General, and four 
Swedish State officials, has been in this country on the 
matter, and has held consultations with the Board of 
Trade, the Post-office, and the leading railway authorities. 
It is stated in Sweden that the mission met with a cour- 
teous reception from the British Government, and that 
the authorities here have shown great interest in the 
scheme. 





| United States electric light and power industry. Accord- 


; : | reports received from over 60 per cent. of the industry, the 

Tue report of the Southern Railway Company mentions | 
that, whilst the average revenue from passengers using | 
that railway was ”1.04 dol. per mile, the cost to run a | 


By adding the receipts from mails, | 
express consignments, &c., the earnings per mile come | 





NOTES AND MEMORANDA. 





A PETROL-DRIVEN cross saw for timber from l6in. to 
7ft. diameter, with a 3} to 4 horse-power engine, and 
weighing about 225lb. complete, has been introduced 
in America. 


It is announced that both the bark and the ligneous 
portion of cotton stalks can now be utilised successfully 
for making paper. The supply of cotton stalks is almost 

imited, and the cost little above the cost of gathering 
and transportation. 


EverYBopy is aware of the impossibility of breaking a 
sound hen’s egg by hand if the pressure is applied in the 
direction of the longitudinal axis. An inquiring American 
has recently carried out tests scientifically on the subject 
by means of & machine, and found that the average pres- 
sure required to break a brown egg was 155 Ib., and that 
required to crush a white egg 112.51b. The thickness of 
the shells was found to be from .013in. to .014in. 


THE very great development of the waterworks systems 
in Canada is represented by an increase in number of 
plants from seven in 1867 to 528 in 1916. According 
to the Scientific American these have been built at a | 
total cost of £24,800,000, and entail an annual maintenance 
charge of £900,000. There are 206 plants supplied 
from springs or wells, and 322 from lakes or streams. 
In 72 of them the water is filtered and in 21 it is treated | 
with hypochlorite. The municipality owned plants | 
number 396. Flat rates are offered in 209 cases. 

AccorpInG to an article by Mr. Gwilym Williams in 
the Automobile Engineer, the average pressure on the | 
piston rings of motor car engines is 11 Ib. per square inch. 
The author gives the following formula for calculating 
such pressures. Let d be the outside diameter of the ring 
in inches, ¢t the thickness opposite the jomt, and 1 the 
length of the gap, then, assuming the radial pressure 
uniform, pressure per square inch = tlk — d‘, k being 
an elasticity section coefficient, which for a good cast iron 
ring of rectangular section may be taken as 2,200,000. 


On the basis of the earnings for the first half of the 
current year, 1916 should be a very prosperous year for the 





ing to a compilation made by the Electrical World from 


earnings from the sale of energy during the first six months 
of 1916 amounted to £40,700,000, as compared with 
£35,200,000 for the first half of 1915. The increase was 
15.6 per cent. The output for the first half of 1916 
increased 24 per cent. over the first half of 1915, being 
10,875,000,000 kilowatt-hours, as compared with 
8,775,000,000 kilowatt-hours for the first half of 1915. 


STIFFENERS, as commonly used on plate girders, perform 


| for acetylene, especially for welding. 


| of increasing importance. The 





Stiffeners placed under 
concentrated loads or over supports distribute the con- 
centrated force, which would otherwise be delivered 
directly to the flange, over a considerable portion of the 
depth of the web. These latter stiffeners assist also in 
preventing the buckling of the web. The General Specifi- 
cations of the American Railway Engineering Association 
for Steel Railway Bridges, 1910 edition, state, ‘“‘ There 
shall be web stiffeners generally in pairs, over bearings, at 
points of concentrated loading, and at other points where 
the thickness of the web is less than , of the unsupported 
distance between flange angles. The distance between 
stiffeners shall not exceed that given by the following 
formula, with a limit of 6ft.—and not greater than the 
clear depth of the web—d = t ~ 40 (12,000 — s), in which 
d = clear distance between stiffeners of flange angles, t = 
thickness of web, s = shear per square inch.” 


A NEw method for enlarging photographs without the 
use of a lens has recently been described by Mr. A. J. Lotka. 
The method, according to Science Abstracts, consists in 
moving the negative to be enlarged past a narrow slit source 
of light, and at the same time moving a sensitive plate under 
the negative at a speed equal to some constant multiple 
(n) of the speed of the negative. On development of 
the sensitive plate a positive transparency is obtained, 
in which all lines of the original negative which were 
parallel to the slit during the exposure are _unaltered, 
while all lines at right angles to the slit are magnified 
in the ration:1. This positive is subsequently subjected 


MISCELLANEA. 

THe United States battleship Maumee, which was 
commissioned on October 23rd last, is claimed to be 
the largest vessel propelled by Diesel engines, and her 
performances will be looked forward-to with great interest. 


THeE-death is announced at Crewe of Mr. George Eaton 
Shore, the Surveyor and Engineer to the Crewe Corporation. 
Mr. Shore’s appointment dates back to 1882, and he was 
responsible for many engineering works in the great 
railway town. 


Etecrric locomotives are being increasingly adapted 
in South Africa for underground ore haulage. About 
sixty of one firm’s building alone are now in use. Machines 
propelled by storage batteries are becoming more and 
more popular. 


A THREE-STOREY steel frame structure with brickfacing 
is to be moved in San Franeisco to a point approximately 
300ft. distant. The structure, which weighs about 2600 
tons, is being lifted by 200 serew-jacks and will be hauled 
by three engines. : 

THERMALENE gas is recommended as a substitute - 
Thermalene is 
generated in closed tin cases or cartridges, which are 
charged with alternative layers of calcium carbide and 
of sawdust; the latter being soaked in oil. 


THe asbestos industry of the Cape Province is one 
asbestos bearing 
area in the world is said to lie in the three districts of 
Kuruman, Hay, and Prieska. The development of the 
first-named field is only a quite recent occurrence. 


A new method of building dry dock has been adopted 
at Pearl Harbour in America. Two sections of the dock 
have been moulded and placed in their positions. The 
dock is being built in concrete sections, which are moulded 
and hardened before they are lowered to their place. 


Sony paraffin wax is used to coat the wetted interior 
surfaces of the steel filter tanks and the inside of the pump 
and filter piping of the new filtration installation just 
being completed in Toronto, says the Contract Record. 
The wax is dissolved in petrol at a minimum temperature 
of 110 deg. Fah. The surfaces to be coated are thoroughly 
cleaned with wire brushes and the coating is put on with 
whitewash brushes. 


A REPORT has been made to the United States Steamboat 
Inspection Service that on June 2nd, 1916, while the 
motor vessel “ W.S.,” of 20 gross tons, was on its way 
to Mazatlan, Mexico, a whale came up under the vessel 
when it was about seven miles west of Geronimo Island, 
Mexico, and knocked a hole in the: craft, which filled 
so rapidly that it quickly sank. The crew took to the 
lifeboat ten miriutes after the accident, and were all 
rescued. 


THE new electricity generating station which has been 
erected for Walsall Corporation at an approximate cost. 
of £75,000, on a site at Birchills, was formerly opened 
on Tuesday last. The scheme was entered upon shortly 
before the outbreak of war, and the delay in the comple- 
tion of the work has been due to difficulties arising out 
of war conditions. Within the past two years as a result 
of the war Birmingham has increased its output from 
80 millions to 150 millions of units. 


Iv is reported that a committee has been formed at 
Cherbourg to superintend the reopening of the Dielette 
iron mine, of which the Germans had obtained control 
before the war broke out. It is estimated that 20,000 
tons of ore are now at the surface and that 50,000 tons 
are ready for removal within the mine. The Dielette 
mine was to have produced a minimum of 100,000 tons 
a year, or 300 tens a day. The yield of the ore gives an 
average of 56 per cent. It is said to be the only magnetic 
oxide cre found in France, and gives iron of excellent 
grade, equal in quality to the best Swedish irons. 


A Donor, who wishes to remain anonymous, has offered 
to the Société Nationale de Chirurgie, 12 Rue de Seine, 
Paris, a prize of £2000 to be handed over to the maker 
of the mechanical apparatus which ‘best supplies the 
place of a hand. All competitors must’ belong to Allied 
or neutral nations. They are to present to the — y 
mutilated men who have been using their apparatus 
for at least six months. The Société de Chirurgie will 





to a repetition of the process practised on ‘the original 
negative, but with the motion now at right angles to the 
lines drawn out n-fold in the first operation. The result 
of the second operation is a negative geometrically similar 
to the original, but with the linear dimensions enlarged 
» times. or the area n* times. Among the advantages 
which it is claimed the method presents is uniformity of 
illumination over the entire field; geometric similarity 
to the original of the image produced, i.e., absence of 
distortion such as spherical aberration introduces ; 
compactness and simplicity of apparatus; replacement 
of lens by a simple slit, and hence low cost of the apparatus. 





As to what is the maximum percentage of cadmium. 
permissible in spelter, destined for the manufacture of 
cartridge brass, the best American authorities on brass 
making say they do not know, states Professor Ingalls in an 
addition to his paper read at the last meeting of the 
Institute of Metals. Cartridge brass has been made 
successfully with spelter containing as much as 0.3 per 
cent. cadmium. * Cartridge brass is ordinarily cast at a 
temperature considerably above the boiling point of zinc, 
which is far above thé boiling point of cadmium, and it is 
generally impossible to find any cadmium in the brass, by 
the most careful analytical work, not even when the con- 
stituent spelter contains 0.3 to 0.4 per cent. cadmium. 
There is no doubt that large amounts of cadmium, say, 1 or 
2 per cent., make brass brittle, but it is hard to keep so 
much cadmium in brass anyhow. There is no reliable 
information at present respecting the effect of small 
amounts of cadmium in brass, and the evidence on this 
point is extremely conflicting. So far as the author knows, | 
it has been definitely established that cadmium is injurious 
only in spelter tobe used for sheet rolling, for galvanising | 





telephone and telegraph wires, and for making ornamental | 
—slush—castings. The Zinc Committee of the American | 
Society for Testing Materials commits itself no further 


. than this, 


test each apparatus with mutilated men for the length 
of time it thinks fit. The apparatus which wins the 
prize is to remain the rty of its inventor. The 
competition will be closed two years after the end of 
the war. 

Tue City of Victoria, British Columbia, has recently 
obtained a much-needed increase in its water supply. 
The new supply comes from Sooke Lake, through a pipe- 
line 27 miles in length. From a reservoir formed by 
raising the level of the lake 12ft., water is delivered to 
a concrete pipe laid on a gradient averaging one in one 
thousand, which in turn discharges into the city reservoir. 
The supply thus provided amounts to some 21,000,000 
gallons per day. The concrete pipe-line is 27 miles long ; 
the pipe has a diameter of 42in.: and there are places 
where the water in the pipe has behind it very. considerable 
heads, running as high as 90ft. The pressure corresponding 
to a head of 90ft. is 39 Ib. per square inch. 


In the House of Commons last week the President 
of the Board of Trade was asked whether he was aware 
that British engineers, by placing their whole plant 
and energies at the disposal. of the Government for the 
manufacture of munitions, have been prevented from | 
producing many of their patented productions; that 
the annual renewing fees for such patents were still 
payable and paid; that the periods for which these 
patents exist were nevertheless running out; and would 
he bring in legislation so to extend existing patents as to 
substitute additional time during which a patent shall 
run for the period during which the manufacturer is 


| prevented from producing it owing to the nation’s call 


on his services ? Mr. Pretyman, in reply, said that proposais 


| for dealing with this matter would be included in the 


measure amending the Patents and Designs Act, which 
he hoped to be in a position- to introduce’ before very 
long. 
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Increased Production. 


Ever since Mr. Ellis Barker startled the country 
by proclaiming, on the basis of the industrial census 
of the United States, that the production per worker 
in America was two to three times as great as in this 
country, it seems to have come home to the general 
public that we are not, or perhaps we had better say 
were not, getting from our workpeople anything like 
the efficiency we had a right to expect. This con- 
viction has led to the demand for increased production, 
which is now regarded as the panacea for trade sick- 
ness, and the only thing which can enable us in the 
near future to recover from the effects of the war. 
Since Mr. Barker’s figures have set the public on. this 
track we have nothing whatever to say against them, 
except that we prefer to reserve judgment as to their 
accuracy. That we must increase production is 
obvious enough, but the cry is now too often used 
quite unintelligently and without dny clear under- 
standing of what increased production means or how 
it is to be attained. 

Those who read Mr. Barker’s article with care must 
have noticed that he closely associated the high rate 
of American production with the much larger amount 
of horse-power that is used per worker in America than 
in this country. The fair deduction is, that many more 
mechanical processes are used there than here, and 
this we know from plenty of evidence to be the fact. 
Whether or not the workpeople themselves are more 
industrious or more energetic is still uncertain, but the 
matter is of comparatively little importance to the 
argument, since there is no question whatever that 
our own people can turn out more per man than they 
have hitherto done even with the appliances as they 
exist. It must not, however, be rashly concluded 
that the workmen, through their unions, are the only 
offenders. Increased production is to be secured by 
the dual action of the employers and employed, and 
in no other way. The former must improve their 
methods, increase the number of machines, and 
organise their works better than hitherto. On the 
other hand, the men must jettison for ever the 
“ca canny” policy and must withdraw the absurd 
restrictions which have hampered the free use of 
machines. Lessons have been learnt in munitions 
factories that will not be lost on employers, and we may 
regard it as a certainty that after the war managers 
will demand a very marked increase in the use of 
machines. The men on their side have enjoyed 
wages on a scale unknown to them in a hundred years 
of peace. They will desire to retain those wages. 
If we are asked, can these two desires be satis- 
fied, we reply without a moment’s hesitation that 
they can, and that, under proper arrangements, 
the very thing that will increase the workers’ wages 
is the same that will increase production—namely, 
a greater use of mechanical powers and_ better 
organisation. We say this with conviction, because 
we know that where the method is employed the 
output per man and the wages he earns are increased 
by proportions which seem almost incredible. The 
end is only achieved by paying by results, and to our 
minds the best way of doing that is by a premium- 
bonus system. The various premium systems should 
by now be well known to managers, but we have been 
surprised to find that there is not that wide acquaint- 
ance with them that there ought to be. The system 
in its original form was devised in America by Mr. 
Halsey. Under his scheme, as under all others, it is 
necessary to fix upon a basis time in which a certain 
piece of work can be done. The workman who takes 
that time or. anything exceeding it in executing the 
job is paid a fixed minimum hourly rate. Hence éven 
the slowest worker can always earn the ordinary 
journeyman’s pay. It is desirable that the workmen 


should understand, clearly, that under no cireum- 
stances can they get less than the standard rate. of 
wages. 


The bonus is something added over and 





above this to pay for increased attention or increased 
exertion. All premium systems start from this basis. 
The bonus itself is arrived at in various ways, and is 
paid in proportion to the time saved. In the Halsey 
system the proportion is fixed ; in the Rowan system, 
of which more anon, it is variable. Let us take a case 
from the former. A workman is allowed one hundred 
hours for a job; he does it in seventy-five. He has 
saved twenty-five hours. He is credited with 
124 of these hours. Or to put in another way, 
he is paid for them at half the fixed rate. He 
receives, therefore, payment for seventy-five hours at 
the fixed hourly rate, and in addition a bonus equiva- 
lent to twenty-five hours at half rates. The actual 
proportions of the time saved is variable. Halsey 
makes it one-third the time saved, Weirs and other 
Scottish firms: one-half. But whatever the ratio 
may he, it will be observed that if a great mistake has 
been made in time setting wages may go up to a very 
high point. To exaggerate matters, let us suppose 
that only one hour is taken on a hundred hour job. 
The workman then receives one hour’s pay, let us say 
one shilling, plus one-third of the ninety-nine hours 
saved,or thirty-three shillings. His rate has therefore 
become no less than thirty-four shillings per hour. 
Of course, this is apparently an outrageous case of bad 
time setting out, but whilst so great a saving as ninety- 
nine per cent. of the time is not likely to happen, 
savings of forty.and fifty and sixty per cent. on 
carefully set times are not unknown. Even under 
these conditions the hourly rate is not excessively 
high, but, nevertheless, a manager might be tempted 
to cut the time or cut the rate, and in no circumstance 
can either be tolerated under the premium system, 
save when a new method, a new tool, or something 
of the kind is responsible for the reduction. It 
cannot be too strongly insisted that as long as the 
increased output is due to the workman’s efforts he 
must be allowed to enjoy the results, however great 
they may be. If this rule is not adhered to, one of 
two effects fatal to the system occurs. Either the 
men do not exert themselves beyond the point which 
they consider safe, or they conciude that the system 
has been introduced with the object of finding out 
what they can do at maximum effort and the inten- 
tion of then reducing the amount of bonus earn- 
ble. They resist it in consequence. The suspicion 
of the men on this ground is the worst and greatest 
obstacle to the introduction of the system. This 
point cannot be exaggerated that once fixed the rate 
must not be touched, and if a method exists which 
diminishes the temptation to cut the time that method 
is worth special consideration. It is for this reason 
we have always been impressed by the Rowan 
system. Under it the man is paid a premium bearing 
the same percentage to the fixed rate as the time 
saved bears to the fixed time. In other words, if a 
man saves fifty per cent. of the time given for a job, 
his hourly rate is increased by fifty per cent. ; if he 
saves ninety-nine per cent. of the time, his hourly rate 
is increased by ninety-nine per cent. Hence under 
the worst conceivable conditions his rate of pay 
cannot be double, much less increased thirty or forty- 
fold, as in the Halsey examples given above. This is 
a very great advantage from the employers’ point of 
view, because he may make a very serious error in 
time setting without being heavily penalised, and 
because he may be sure that the workman has no 
temptation to “ca canny” for fear of rate cutting. 
This is not the place to enter into all the intricacies 
of the premium system, and our object: in writing of 
it briefly now is to direct. attention once more to its 
advantages at a time when workmen are asking for 
higher wages and employers are asking for intensive 
production. We want it to. be understood by both 
parties that the system is of advantage to both, and 
we ask the men as much, or even more than the 
employers, to give it their attention. An idea prevails, 
especially amongst the workers, but, we regret to say, 
is not unknown aniongst employers, that the 
premium system is complicated and difficult to 
understand. It is nothing of the kind, as anyone 
may satisfy himself by taking a pencil and paper and 
making a few very simple calculations on the examples 
given above. If masters and men will do that for 
themselves, they will readily understand the system 
and quickly recognise that it has advantages for both 
parties. .We must reserve till another occasion 
discussion of the unions’ objection to it: and the 
causes that have delayed until now its development. 


The Depreciation of Controlled Plant. 


Tne question’ of the percentage depreciation 
necessary or admissible in the case of controlled 
plants in which a quantity of new machinery for the 
manufacture of any class-of munitions of war has been 
laid down is one that is engrossing more and more 
attention as the war proceeds, particularly in view 
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of the abnormal conditions inseparable from the 
present high pressure of work, and the fact that after 
the war is over so much of the machinery will be 
either useless on account of wear and tear, or unusable 
on account of its unsuitability for other purposes in 
the particular plant, and hence possessing little more 
than serap value. As regards the national shell 
factories, the problem hardly arises in most cases. 
The works have been laid down under Government 
supervision by well-known private firms which 
supplied the management and men while the State 
supplied the money, and hence, as self-contained 
new units, there should be little or no difficulty in 
arriving at a just and equitable figure, which, however, 
should be considerably in excess of what has usually 
been allowed in engineering works running under 
normal pre-war conditions. In the case of a shell 
shop, for instance, a fifty-hour week for perhaps forty- 
tive weeks in the normal peace year would probably 
he considerably in excess of the actual hours worked 
by a skilled hand. Records should be available from 
the experience of ‘the armament firms for the work 
performed during the South African or Russo- 
Japanese Wars, which would afford a considerable 
amount of data with regard to overtime working of 
machines in war time. But even these periods fail 
to compare in any way with the existing conditions. 
The adjustment of the financial depreciation of the 
plant. employed was then the business of the firm 
alone: and there was no Ministry of Munitions to 
safeguard the national expenditure on war material. 
The price of shell was virtually uncontrolled, and 
consequently sufficed to admit of’ ample allowance 
being made. Skilled workers laboured carefully to 
maintain a definitely restricted output, and the ‘wear 
and tear on the machines was consequently very 
considerably less than it is new. At the present. time 
conditions are radically different. In many cases the 
plant belongs to the Ministry of Munitions, and, 
though it is in the shops of a private firm which is 
working it for the Government, the machines do not 
belong to the users but to the nation. 

What valuation will or can be made of these tools 
on ceasing work? Instead of fifty hours a week in 
peace time, numbers of machines have been run at 100 
and even in many cases 120 and to 140 hours per week 
in exceptional cases. There is no restriction of 
output, and relatively unskilled female labour is 
frequently doing twice as much per hour on shell 
work as her so-called skilled predecessor. Under 
these circumstances, the machines would be doing 
approximately four times what they did under 
normal conditions, particularly when the fact is 
taken into account that they are not idle over a period 
of weeks as was so often the case previously. This 
assumes equal skill im the present-day worker 
as in the pre-war trade unionist, and equal care 
and time spent in overhauling machines; the first 
may exist and the second not, but it would be quite 
fair to také the wear and tear in very many cases 
on the basis of output and hours run as anywhere 
between three and five times as much, depending on 
the type of machine, as it used to be. In the 
case of such items as shell forging presses or furnaces, 
the former were never worked sufficiently to get the 
proper value out of them, and the depreciation of the 
latter has been considerable. Suppose a pre-war 
figure of six to ten per cent. had been allowed for 
depreciation of plant, then, on a basis of wear and 
tear, the present figure should be in the neighbourhood 
of thirty-three per cent.; but for a variety of reasons, 
principally because most of the machines running 
under the conditions described are “ war-finish ” 
machines, and do not get the overhauling attention 
they used to, and further becatise such use brings in 
unknown factors, it can hardly be regarded as 
unreasonable for manufacturers to put a considerably 
higher figure down—say even forty to fifty per cent.— 
as more truly representing the depreciation of many 
machines during their first year’s work. Forty, thirty, 
twenty, and scrap seems likely to be the fate of many, 
depending entirely on type. Naturally, in many 
cases there is no need even on the output basis to go 
to such high figures, but it must not be overlooked 
that if the war be estimated to continue for three years 
from the beginning of 1915, when most of these 
extensions to plant commenced, some arrangement 
must be come to for paying off the value of plant 
privately purchased for war work within, say, four 
years. The question as it affects the private owner is, 
of course, quite a different proposition from that in 
the case of Ministry-owned tools bought specially 
for the job, although a similar solution will require 
to be made. In the calculation of net profits, for 
instance, what allowance may a textile machinery 
manufacturer make for depreciation to plant caused 
hy machining shell in lieu of cotton spindles? Much 
of his plant is already well written off in all probability. 


At the present moment there is a large and capable 





section of the Ministry of Munitions whose business 
it is to control the output and supply of machine tools 
throughout the country. At the termination of the 
war, or at an earlier date perhaps, the lives of 
numerous machines will come to a useful end, com- 
pared with their existing réle, or in many cases to an 
enforced termination, i.¢., be scrapped. In the 
former case, if these be Ministry-owned tools there will 
be a vast amount of work to be done in the valuation 
and disposal of second-hand tools, or, on the other 
hand, particularly in the event of machines giving 
out at a more rapid rate than is suggested here, of 
checking the depreciation so as to arrive at some esti- 
mate on a present assumed figure of a fair percentage 
toallow. The magnitude of the machine tool question 
will be best understood when it is realised that there 
are now some 4500 firms controlled by the Ministry 
of Munitions, and that the foregoing references to 
depreciation, while directed perhaps mainly to the 
question of shell-making machines, affect textile and 
other trades to a similar extent. Under the Munitions 
of War Act, 1915, provision is made for due considera- 
tion and adjustments for exceptional wear and tear 
of plant, buildings, and machinery, as well as for other 
matters connected with the manufacture of munitions. 
It is sincerely to be hoped that this due consideration 
will be well and truly put into practice, for of all the 
complicated questions that seem likely to arise on the 
termination of war, the question of settling the 
outstanding balances between the Ministry of Muni 

tions and its contractors is at least one of the greatest, 
and it will be highly creditable to the long record of 
Ministry good management if it contrives to emerge 
from the problem which confronts it without an 
endless series of arbitration cases. 








REFLECTIONS. 
- > 

THE difficulty of accommodating passengers at the 
peak hours of the day in tubes and railways becomes 
more and more pronounced. It is a result partly of 
the reduction in the number of omnibuses, and partly, 
as far as London is concerned, of the enormous office 
staffs employed by the Government for war purposes. 
Trains as long as possible are now run at intervals as 
short as possible. The maximum capacity under the 
present conditions has very nearly, if not quite, been 
reached, and if more passengers are to be carried, 
either longer platforms or more commodious rolling 
stock must be provided. The first of these alterna- 
tives is barely possible, and we are driven therefore 
to consider the second. The seating accommodation 
is in District Railway rolling stock some forty-eight 
persons per coach ; in a crowded train there may be 
almost as many standing, much to their own and the 
sitters’ inconvenience. Now every person seated 
occupies approximately six square feet of floor space, 
whereas a person, with a reasonable “ frontage ’’ may 
stand comfortably in half that area. Hence, the 
removal of all seats from a car would add at once one- 
third to its capacity. But as the whole space could 
be used more efficiently there can be little doubt that 
the number of passengers would indeed be nearly 
doubled with no more personal inconvenience than at 
present. We do not think the travelling public 
would object to the introduction 0° such platform 
cars if they were neatly designed. No one now can 
count with certainty on finding a seat and most of 
the journeys are short. Strap-hanging is a familiar 
exercise against which no one now thinks of protest- 
ing ; it is just one of the ordinary inconveniences of 
life, like the telephone, which we put up with be- 
cause it saves us trouble. To design an attractive 
platform coach should not be difficult. Passengers, 
as far as possible, would stand round the sides, leaning 
against the walls, hence the windows would have to 
be reduced in size, and would be partly blocked out 
by packed humanity. This is a comparatively 
unimportant matter, since artificial lighting is already 
the rule, but in any case might be met by roof lights 
made with any of the new unbreakable glasses. A 
padded rail would be provided for these people to lean 
against, and if small arms were added they would 
make it easier to stand gracefully against the 
buffets and shocks of starting and stopping. From 
the roof above would hang a forest of straps, and here 
and there down the centre ‘‘ holding-on pillars ’”’ with 
long vertical rails might be arranged. The floor 
should be covered with a grid of some kind that would 
help to keep it dry in wet weather. More doors, of 
course, would be provided than at present, and the 
vestibules at the end would be got rid of. 


* * * * * 


RANDOM 


Amoncst the comments of Bagshot we find the 
following passage :—‘‘ The habit encouraged by 
statisticians of weighing quantities, instead of measur- 
ing qualities, is most debasing to ideals in a modern 
state. It is habitually taken for granted that a 
nation must be inferior to its rivals if it falls short of 
of them in population, territory, or volume of trade. 
: The chief need of Europe to-day is to recover 
the thought that a country may hold the primacy of 
the world by leading it in ideas and the act of living.” 





Bagshot lived and died before the great war, but if he 
were with us to-day he would have a bag of comments 
as large as any of those that held Teufelsdréckh’s 
memoirs to write upon the present attitude of mind 
in Britain. He would observe that our Empire 
seemed to be. in thrashing another country, 
not because that country had offended all sentiments 
of justice, liberty and honour, not because it had 
behaved like a tyrant, and with a brutality that might 
make even God doubt if the world was better than 
of yore, but because it saw a chance of recovering u 
position in the trade of the world that it believed 
itself, quite wrongly perhaps, in the course of losing. 
He would note, too, the same order of thought in our 
discussions on education. Education is no longer 
measured by the old standards. ‘The man who can 
enjoy high literature, look intelligently upon pictures, 
hear music with understanding, appreciate noble 
sentiments and add to the pleasure of life by good 
conversation is not wanted. ‘The humanities cre 
reviled, science alone is extolled. But even the man 
who devotes his life to science is only tolerated when 
he subdues his mistress to the bit that others may 
harness her to the plough. Your modern young 
scientist has none of the modesty of his great forebears. 
Let him tear even so small a hole in the veil and he 
pins up over it a ecard with his name and his qualitica- 
tions in display type that all may know whose claim 
it is. That is good business according to the law 
“insist upon thyself.” But Bagshot was too wise 
to be mislead by these appearances. He knew tliat 
deep down this nation of shopkeepers is as sent i- 
mental as other nations, and that whilst we talk a 
deal of trade, and pretend to know a lot about inter- 
national statistics, very few of us really take much 
trouble over them. We are on the whole much more 
concerned with living happily, which is living wisely, 
than living richly. ‘That is why the missionaries of 
trade find their job so hard, and why so few people 
care @ brass tack about the statistics that upset 
Bagshot so much. . 


* * * * 


WE do not suppose many people know what the 
Garton Foundation is, and this is not the place to 
explain, which means, in journalese, that we our 
selves do not know. It is sufficient to say that the 
trustees are Mr. A. J. Balfour, Viscount Esher, and Sir 
Richard Garton, and that it has recently published 
a Memorandum on the Industrial Situation after the 
War, which may be purchased for one shilling. Wit! 
a great deal of it we need not bother our heads; it is 
just a familiar statement with familiar comments on 
the relationship of capital and labour, very well and 
very clearly put if you will, but all-too-well known by 
our readers. In one place, however, we find a shrewd 
general observation that may hold the key to a better 
understanding The passage is too long to quote in full, 
but some sentences from it will show its trend.“* The 
explanation of the comparative failure of the Km 
ployers’ Associations and Trade Unions on the con 
structive side of the industrial problem is to be found 
in their strictly sectional and defensive origin anid 
outlook. . . . The possibilities of combined action 
which lie in these two great groups of highly organise«| 
and powerful bodies might transform the whole facc 
of industrial life. Both the Employers’ Asso 
ciations and Trade Unions must learn to regard them 
selves as joint trustees of one of the most important 
elements of the national life.” These brief quotations 
will show that we have here the suggestion that 
Labour and Capital should form a coalition govern. 
ment, and that the party system which has hitherto 
prevailed should be abandoned. Excellent as we 
believe the results would be, we fear there is as little 
likelihood of the achievement of this object in. the 
industrial as there is in the political world. One has 
always to remember that there are people who love a 
scrap, and that, as Miss Proud reminds us in her book 
on Welfare Work, the labour leaders like to keep 
the torch of a divine discontent burning. Neverthe 
less the effort should be made. We have always 
urged in these pages that what is required between 
capital and labour is better mutual understanding 
of the duties and aspirations of each. In some work- 
already the employers, managers and foremen mec! 
periodically to discuss all sorts of questions which 
were formerly kept in their own water-tight compart - 
ments. ‘The foremen carry back to the shops some 
knowledge of the business problems the management 
have to face, and the management takes back to its 
offices a new insight into the needs and feelings of its 
workpeople. These meetings are not held. and that 
is the point to observe, only when trouble is brewing. 
They are held all the year round, at regular intervals. 
That they have done much to smooth away difficulties 
is not for one moment doubted by the parties con- 
cerned. Possibly an extension of this system. would 
be more fruitful, for the present at least, than the 
attempt to form a coalition. Brick by brick and 
stone by stone that edifice might be erected if every 
works would let its men see a little of the business sidc 
of manufacture. - 


op "a 


* * * * * 


WE are tempted here to touch upon another 
suggestion made by the Garton Foundation. “The 
tendency of work under modern conditio.13,” it says. 
‘*to become a mere mechanical routine, and of the 
worker himself to become dehumanised during his 
hours of labour, is at the bottom of the widespread 
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intellectual revolt against the industrial system.” 
We are far from convinced that this is so, but let it 
pass. The Foundation goes on to say that the 
tendency could be checked “‘ if more care were taken 
to explain to operators the purpose of their task, and 
the part it plays in the production. There is no 
reason why even the unskilled labour connected with 
labour-saving machinery should not be based upon 
a foundation of intelligence and responsibility in the 
worker which would preserve his self-respect.”” We 
need hardly remark that the new system of shop 
education is leading in that direction already. In 
many works classes for apprentices are held regularly, 
and there can be little doubt that the future genera- 
tion of artisans will know more about what they are 
doing and why, than does the present generation. Of 
course the trouble is less marked in small engineering 
works. In them even the man on the floor knows a 
great deal about every job that goes through the 
shops, and takes an intelligent interest in the assem- 
blage of the parts. But in a big factory doing nothing 
hut repetition work, where one man or woman carries 
on the same job from year’s end to year’s end, things 
are quite different, and it is conceivable that a demon- 
stration from time to time might be of service. But 
too much must not be hoped for ; you cannot expect 
a girl to maintain indefinitely interest in punching 
two holes in a bit of steel because you have demon- 
strated to her that the links so joined will be built 
up into a chain. Nor can you expect people whe 
are making valve spindles week by week, month by 
month, year by year, for Ford motor cars to be 
continually elevated by the thought that the spindle 
has to support a load of so many pounds, and that it 
rises and falls so many times per minute. We must 
not fool ourselves into the belief that the monotony of 
repetition work can ever be removed. Possibly it 
is more endurable when the operator is most machine 
like, most dehumanised. The time may even come 
when we shall use repetition machine work as a 
punishment for intellectual criminals! Of course the 
only mitigation is to be found in more and more 
machines. Drudgery can alweys be done better by 
mechanism than by hand. But it is only a mitiga- 
tion, not a cure, and we must be honest with ourselves, 
and admit that. We shall not get to a better under- 
standing with labour until we recognise that for a 
great deal of it working hours are an interminable 
web of drab repetition. 
* * * * * 


THERE is something uncommonly human about 
Sir Maurice Fitzmaurice’s presidential address to the 
Civils. It is that which draws one to it. The outside 
world, at least, seeing the great achievements of civil 
engineers-—their bridges, tunnels, docks, dams, canals, 
and so forth—may be forgiven for looking upon them 
48 super-men directing super-science. Sir Maurice, 
speaking to brothers of the profession, showed at 
once that that view is both right and wrong. He 
showed that there is a tremendous amount that 
engineers do not know; that in many cases they have 
to depend upon intuition and experience. In as far 
as they succeed in doing what they do, with the 


_ really limited knowledge at their disposal, they are 


indeed super-men, but in that they are still very 
nearly blindly ignorant about certain things they are 
no small distance below the gods. ‘‘ Perhaps,” he 
remarked, ‘I have said enough in this rather melan- 
choly recital of some of the difficulties which engineers 
have to contend with to show that the Gommon saying 
that engineering is not an exact science hardly goes 
far enough to show how inexact a science it is. 
Although much of the work of an engineer is based on 
strictly scientific procedure, it is to a great extent 
dependent on experiment, experience and a proper 
appreciation and balancing of the inexact knowledge 
available.” The last words define what is usually 
called intuition, and what, in this connection, is 
more properly described as the engineering sense. It 
is sometimes said of women that they will reach the 
right conclusion from the wrong premises. That is 
not quite the position of engineers, but it is very 
nearly so; they have to reach the right conclusion 
from insufficient premises, and that can only be done 
by men of vast experience and the sort of instinct that 
leads them in the right direction. Sir Maurice Fitz- 
maurice has many interesting instances to illuminate 
his point, but amongst older engineers at least, men, 
we mean, old enough to be uncertain, and to admit it, 
there was no need to enforce the argument. Can we 
ever increase our knowledge ? Can we ever remove 
entirely the ignorance about the hundred and one 
things with which the civil engineer has to deal ? 
We may doubt it, and we may confess with Sir 
Maurice that, if we could, much of the absorbing 
interest of civil engineering would disappear. At the 
same time it must be admitted that the cost of works 
would be less, and the chances of failure—which have 
to be met by enormous factors of safety—would be 
diminished if our knowledge were more profound. 
Hence investigations on a large scale ought to be 
carried out, and we are glad to observe that Sir 
Maurice was able to say of the Advisory Council for 
Scientific Research, that the scheme is ‘‘ conceived on 
broad and patriotic grounds, which may lead to 
results even greater than were anticipated by those 
who framed it.” We are convinced that he is right, 
and that all the Council needs is the whole-hearted 
sympathy and support of the whole Empire. We 





want every man and woman to know what it is 
doing, to take a pride in it, to help to make it a part 
of the great imperial movement towards a higher 
ideal of science. Carried onwards by the will of the 
Empire the Council should be capable of achieving 
results of incalculable value to the cause of Progress. 


x * *£+ *& * 


WE can imagine that there will be some grumbling 
about the latest order made by the Ministry of Muni- 
tions, but it will only come from people with whom 
the country has but little sympathy. It pro- 
hibits any person, firm or company engaged in 
the manufacture or repair of any vehicle designed 
for mechanical transport or traction from making or 
assembling new cars or engines without permission 
from the Admiralty, the Army Council, or the 
Ministry of Munitions. In works engaged in the 
construction of tractors of all kinds principally or 
wholly required for war purposes there will be 
comparatively little disturbance. But in works 
which are still making cars for pleasure or ordinary 
business purposes there will naturally be some agita- 
tion. We learn on inquiry that a good many cars of 
various kinds are being made for stock with a quite 
legitimate view to future trade. That practice has 
unfortunately to be stopped because all the skilled 
men available are needed for war work. That 
appears to be the reason of the new order. The 
chief trouble is likely to arise with industrial and 
agricultural motors, of which a certain number is 
absolutely necessary. It may, however, be fairly 
safely assumed that the powers-that-be will not with- 
hold permits for the construction of vehicles of such 
importance. On the other hand, the order will have 
the effect of wholly stopping the manufacture of 
pleasure cars. ‘The object no doubt is to make sure 
that no mechanics who might be doing useful work 
for the country are engaged in an unnecessary occu- 
pation. We might add that, as we understand the 
order, there is no intention to hinder the repair 
of motor vehicles. When we think of the huge 
number of privately owned cars which are serving the 
Crown in one capacity or another—take Red Cross 
work alone as an example—it is evident that to inter- 
fere with the many small works which are carrying 
out essential repairs and overhauls of such cars would 
be an undesirable and even dangerous course. 


* * * * * 


At the Western Local Section of the Institution 
of Electrical Engineers, Professor David Robertson 
delivered, on October 23rd, a presidential address 
which is full of good things and shrewd remarks. 
Take, for example, “‘ The advances of the genius 
are made by accomplishing the impossibilities of 
his fellows,’ and ‘‘ He is not worthy of the name of 
pioneer who regards even the laws of gravitation, 
and of the conservation of energy, mass, and momen- 
tum as dogmas which may not be attacked and 
overthrown when they block his way.” Or, if you 
would have something more materialistic, ‘“ Our 
best men must make the Government appreciate 
the value of their services, and the only way to do 
that is to see that such services are paid for.”” The 
last sentence sums up the advice to which the first 
part of the address is devoted. Professor Robertson 
does not think we shall ever get the scientific men 
we want until we pay them better. The employer's 
reply is, of course, to the effect that he won’t pay 
them more till he gets better value from them. 
Professor Roberston. recognises that this attitude 
is not unreasonable, and concludes that the “‘ highest 
kind of research must be supported by mankind at 
large, which in this country means Parliament and 
the Exchequer.’ Of course, that is what the Advisory 
Council for Scientific and Industrial Research was 
established for. It is there to get all the money it 
can out of the Treasury, and hand it over to people 
who are carrying out researches for the benefit of 
the whole community. More power to it; but we 
must not believe too hastily that the best research 
work is only going to be done because it is well paid. 
In fact, history would seem to indicate, and it may 
keep on repeating itself,that it is only the second- 
best research work that is done under the stimulus 
of riches. The great researchers, take Faraday 
and Pasteur as perfect examples, are the poets of 
science, men with great imaginations and such a 
disinterested love of knowledge that they are in- 
different to their own financial gain, even to their 
own honours. We can never get on without such 
men. Researchers of another kind we do want also, 
of course, to do the drudgery of discovery, and no 
one will deny that we ought to pay them more than 
we do now. That end can only be reached by con 
vincing employers that they are worth more. It is 
the difficulty of doing that, the difficulty of proving 
to a manufacturer that an expensive research labora- 
tory is really worth while, that stands in the way. 
We doubt if much real good can be done by increasing 
the number of science scholarships. The result would 
probably be. only an increase in the number of 
teachers. Establish the demand, make the employer 
want more scientific men, convince him that they 
increase dividends, and you need not bother about 
the colleges ; they will be provided for. 


* * * * * 


UNDER the presidency of Sir Robert Hadfield, the 





Faraday Society is branching out into quite un- 
expected directions. One used to think of it as a 
body devoted to electrical science and to those aspects 
of it which are more ideal than essentially utilitarian . 
That, no doubt, was a wrong view, but, as a matter of 
fact, the society did not attract the attention it 
deserved and its work, compared with that of other 
institutions, was little known. Sir Robert has led 
it into new paths. Last year it discussed a symposium 
of papers on corrosion, of which the only fault was that 
it was too thorough. It has now, on Wednesday last, 
devoted part of an afternoon, an excellent dinner 
provided by the President, and a long evening, to the 
discussion of refractories. About refractories there 
is an astonishingly poor literature. Yet they are as 
important to many of the most valuable industries of 
the country as heaps of other things which attract 
more attention. Without them none of the industries 
which depend upon high temperatures—a very large 
and influential number—could be conducted. Under 
the circumstances it is strange that no one should have 
thought of calling a conference upon them before, 
and every credit is due to the Faraday Society, not 
only because it is the first to do so, but because of 
the quality of the papers submitted, the eminence 
of the people who assisted at the meeting, and the 
really admirable collection of specimens exhibited. 
The meeting is one of the notable results of the war. 
Germany had given much more attention to 
refractories than we had done. The industry 
in this country is, with a few brilliant excep- 
tions, in the hands largely of people who do not 
care much about scientific methods and are content 
to carry on the traditions and practices of their 
grandfathers. That has got to be changed. Some 
industries Germany had a right to, because Nature 
had provided her more amply than us with the raw 
materials. The manufacture of refractories is not 
one of them. We have here all the materials required, 
and it was through sheer indolence or indifference 
that we did not make the best use of them. But 
under the stimulation of the war we are awaking to 
a new life. The subject is beginning to be studied 
from the scientific aspect, “the old order changeth 
giving place to new,” and very soon we shall know 
more about fire-resisting materials than Germany 
knows, and shall be able to supply not only all our own 
wants but the wants of many foreign markets. When 
credit for this development is given, we shall not 
forget how much is due to the Faraday Society. 








OBITUARY. 





COLONEL JOHN REGINALD SHAW. 


CoLtoneEL JoHN Rearmnatp SHAw, one of the most 
familiar figures in West Yorkshire colliery circles, died 
on Sunday last, after only a few days’ illness, at the 
age of fifty years. Colonel Shaw was the son of the late 
Mr. John Shaw, of Welburn Hall, Kirby Moorside. He 
was: Mayor of Pontefract, and chairman of the South 
Kirkby, Featherstone and Hemsworth Collieries, Limited, 
one of the largest collieries in West Yorkshire, giving 
employment to 8000 men. Everything connected with 
coal production claimed his interest; he was president 
of the West Yorkshire Gas Coal Association, and a life 
president of the West Yorkshire Coalowners’ Association. 
He was an Alderman and a Justice of the Peace for the 
West Riding, and also for the Borough of Pontefract. 
Colonel Shaw commanded a company of the 2nd Royal 
Lanecashires in the South African War, receiving the 
Queen’s medal and five clasps, and afterwards commanded 
the Reserve Battalion King’s Own Yorkshire Light 
Infantry, later becoming senior Colonel of the 5th Battalion. 
On the outbreak of the present war he raised, at his 
own expense, large numbers of recruits for the regiment. 
Colonel Shaw twice unsuccessfully contested the Parlia- 
mentary representation of Pontefract, and it was only 
quite recently he was appointed Deputy Lieutenant of the 
county. 


MEDDLEMOST WAWN. 


Tue death is announced, at his home, Bellevue, Sunder- 
land, of Mr. Meddlemost Wawn, a consulting engineer, 
aged seventy-one. Mr. Wawn was born at South Shields. 
and was the son of a shipbuilder. After serving his 
apprenticeship, he went to sea on the s.s. Medway, the 
vessel which accompanied the Great Eastern on its cable- 
laying voyage across the Atlantic in 1866. He afterwards 
held appointments as Surveyor for the Board of Trade 
in London and at Dublin, Hull, and Sunderland, com- 
mencing in 1884 the practice of his profession in a private 
capacity. In connection with salvage work Mr. Wawn 
was well known all over the country. 








A SELF-LUBRICATING metal is reported to have been 
produced in America in which the mechanical strength of 
graphite is increased by impregnating it with a metal. 
The mixture is called ‘ Graphalloy,” and is not injured 
by contact with oil ; in fact. oil can be used along with it. 
The manufacture of the alloy is described in the Sctentific 
American. The graphite is placed in a crucible of the same 
material, together with the molten metal, with which it 
is to be impregnated. The crucible is then placed in the 
cylinder of a large press, and a partial vacuum created 
simultaneously with the application of heat.. Upon the 
completion of this operation high-pressure air is admitted 
to the cylinder of the press. The plunger of the press on 
which rests the crucible is also foreed up by hydraulic 
pressure. After impregnation the graphite is found to 
have absorbed metal enough to increase its original weight 
by 150 per cent. For bearing purposes the alloy used is 
babbitt. 
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190 towers spaced 500ft. apart and rising to a height 
of 500ft. above sea level. The estimated cost of this 


THE CHANNEL TUNNEL AND OTHER 


PROJECTS. 
No. IT.* 

In our first article we dealt with the early work 
which had been carried out in France in connection 
with projects for providing improved communication 
between this country and the Continent, and we also 


imposing structure was £30,000,000. 

Of the seven schemes for tubes on the Channel bed, 
seven for ferries and two for bridges, none came to 
anything. But meanwhile the means of cross-Channel 
steamship communication were by no means neglected. 
Improvements in the vessels employed were con- 
tinuously being suggested and carried out. Some 





drew attention to the various schemes for the laying | were effective, and some were not. One suggestion 
of tube railways on the floor of the Channel which | which appeared as though it would prove effective 
had been suggested by British engineers. We also| was that which was made by the late Sir Henry 
mentioned that several proposals had been made | Bessemer, who had devoted a great deal of attention 
concerning bridges and ferries. Before going on to|to the improvement of the Channel passage as 
describe the investigations into the question of | regards the comfort of the passengers. His idea was 
making a tunnel which were pursued by our own | embodied in the swinging saloon of the steamship 
countrymen, we may perhaps refer rather more | Bessemer, but it failed to fulfil the expectations of the 
particularly to the suggestions for ferries and bridges, | inventor and of the friends who had backed him, and 
which had their origin on this side of the Channel, | the vessel with her elegantly appointed saloon 
though it will be impossible to describe them in | eventually became the property of the late Sir Edward 
anything approaching to detail. ‘To begin with, then, | Reed, who had taken a leading part in designing her, 
somewhere in the late ’sixties Sir John Fowler, in | if, indeed, he did not wholly design her, with the 
association with other leading engineers of the period, | exception, of course, of the hydraulic apparatus for 
proposed to improve the harbour accommodation at | actuating the saloon, which was worked out by 
Dover and at Audresselles—a small fishing village | Sir Henry himself. 

between Cape Gris Nez and Boulogne—and to; Other improvements in cross-Channel steam packets 
establish a service of steam ferry boats which were to | were suggested amongst others by Mr. John Grantham, 
carry railway trains between these two points. The | Mr. J. H. Parsons, and Mr. 8. J. Mackie. Mr. Grant- 


idea included the provision of (a) well sheltered ham’s proposals, which were put forward in the late 
harbours on each side of the Channel with deep water | ’seventies, were to have steamships 400ft. long, 45ft. 


same, however, can hardly be said of tunnels, for 
though, in truth, the tunnel has yet to be bored, the 
realisation of the project would appear to be con- 
siderably nearer than it has ever been before. 
Moreover, the subject has been studied scientifically 
and with great minuteness, so that there is every 
reason to believe that not only could a tunnel be 
driven, but that it could be driven without any serious 
difficulty being met with. 

The early history of the tunnel project on this side 
of the Channel may be said, as we mentioned in thie 
first article, to have begun with the exhibition in 
London, in 1862, of Monsieur de Gamond’s proposal. 
The idea seems to have appealed strongly to the 
imagination of numerous engineers, who at once 
proceeded to formulate plans of their own, though 
some of their suggestions were by no means not 
able for originality. A scheme proposed by Mr 
William Austin, for instance, utilised the Varne 
Shoal for ventilation purposes, and the tunnel was tv 
join Folkestone with Cape Gris Nez. It differed, 
however, from M. de Gamond’s in that the tunnel was 
to have three ways, each of them lined with masonry. 
The estimated cost was £17,600,000, which figure, it 
may be mentioned in passing, differs but little from 
what is now condidered the possible cost of the two 
way tunnel of the latest scheme. 
| Another proposal, which emanated from Mr. George 
| Rimington was for the driving of a tunnel from 
| Dungeness to Cape Gris Nez. This tunnel was to be 
The works were to commence 





approaches which would be available at all states of | wide, and of 600 nominal horse-power. 


These vessels | taken below the chalk. 
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Fig. 1—PLAN AND SECTIONS OF 


the tide and in all weathers; (6) a special class of 
vessels in the nature of ferry steamers, but of greater 
size and power, which would be capable of making 
rapid passages and be comparatively unaffected by 
wind and sea ; and (c) safe and speedy means for the 
interchange of passenger traffic between the railways 
and the steamers so as practically to form a continuous 
communication. The ferry steamers were designed 
to have a length of 450ft., a beam of 57ft., and a width 
of 80ft. across the paddle-boxes. They were to be 
furnished with engines of 1500 horse-power, which 
were to give them such a speed as would enable the 
voyage to be accomplished in one hour, and it was 
somewhat optimistically imagined that they would 
pitch or roll but little, no matter what weather they 
encountered. It was calculated that the necessary 
works could be completed in three years and that the 
total cost, including the ferry steamers, would be 
£2,000,000. 

Another ferry scheme was that of Mr. Hugh A. 
Egerton, whose plan was to have an immense floating 
platform carried on cylinders and propelled by 
paddle-wheels, which was to be capable of carrying 
trains bodily across the Channel. Special landing 
places were to be provided on either side with arrange- 
ments for shipping and unshipping the trains. 

Of bridge schemes mention may be made of two. 
The first was that of Mr. W. H. Barlow, who proposed 
to construct a submerged bridge composed of steel 
tubes carried on piers. The second was that of 
Mr. Charles Boyd, whose idea was to build a marine 
viaduct from Dover to Cape Gris Nez. It was to be 
composed of iron girders carried on no less than 


* No. I, appeared November 3rd, 





were to be built of steel, to be subdivided into 
numerous compartments, to draw but 6ft. 6in. of 
water and to steer from either end so as to avoid the 
necessity of turning. In order to facilitate the transfer 
of passengers and luggage from the pier to the ship 


at any state of the tide means were to be provided | 


on board at three different elevations to receive the 
stages from the shore. Even to the present day all 
of Mr. Grantham’s suggestions have not been realised. 
It is true that steering can now be effected from either 


end of the vessels, but turning is not entirely abolished, | 
and a length of 400ft. has not yet been reached in | 
Channel vessels plying between either Dover and | 
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THE CHANNEL, ILLUSTRATING SIR JOHN HAWKSHAW’S INVESTIGATIONS 


34 miles inland on the English side with a junction 
| with the South-Eastern Railway and were to terminate 
with a junction with the French Railways on the 
| other side of the Channel. There were to be three 
ventilating shafts, one of them coming up through 
the Varne Shoal. The estimated cost of this proposal 

| was £6,998,200. 
By far the most interesting names connected with 
the early history of the Channel Tunnel project in this 
| country are, however, those of Sir John Hawkshaw, 
Sir James Brunlees, and Mr. William Low. The last 
named had for some time been a colleague of Monsieur 
de Gamond, but later on he worked in association with 


Calais or Folkestone and Boulogne. Mr. Mackie’s pro- | Messrs. Hawkshaw and Brunlees, though in 1872 he 
posal also involved the employment of larger vessels | became dissociated from them. Sir John Hawkshaw 
than had up to then been used, and it did not, in this | began the study of the Channel Tunnel problem, we 
respect, differ widely from Mr. Grantham’s plan. | believe, in the year 1864, if not before, and he and his 
The most original idea was that of Mr. J. H. Parsons, | colleagues devoted an immense amount of time to its 
whose proposal was to construct a vessel of shallow | consideration and investigation. During the next 
draught, and consisting of four pontoons connected | and following years the most careful geological surveys 
together by four cross girders. This vessel was to be | and a minute examination into the nature of the strata 
propelled by six paddle-wheels arranged forward and | under the Channel were made. Furthermore, many 


aft in the spaces between the hulls. The full idea 


was, we believe, never carried out, but the Calais- | 


Douvres, which had two separate hulls connected by 
a bridge well above water-line, plied for some time 
between Dover and Calais, but was never entirely 
successful. Indeed, we believe that she was never 
allowed to cross in very rough weather because it was 
considered that she was not strong enough to stand 
the stresses. 


| borings were sunk on each coast and an examination 
/made of the bottom of the Channel in numerous 
| places. It will be remembered that in 1869 Sir John 
| Hawkshaw and Sir James Brunlees were appointed 
engineers to the Anglo-French Committee and they 
worked for some years in close touch with Messrs. 
de Gamond, Paulin Talabot, and Michel Chevalier. 
The result of these labours was that a complete 
| Channel Tunnel project was evolved, of which Sir John 








It will be seen from the foregoing necessarily brief | was appointed engineer by a company formed in 1872, 
summary that as regards bridges, train ferries, or | to carry out the preliminary work in connection with 
tubes on the Channel bottom, we are very much in| it. It is noteworthy that Mr. Low did not agree with 








the same state as we were a hundred years ago, ‘The | Sir John and his other colleagues as to the proposed 
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line of tunnel, and in that year severed his connection 
with them, afterwards suggesting a route which 
slightly differed from that of the seheme which 
eventually became known as Sir John Hawkshaw’s. 
Apparently, at this particular time—and it should 
be remembered that while the investigations were 
proceeding the Franco-Prussian War intervened—the 
idea of forming a tunnel beneath the Channel was 
receiving more attention and creating more enthusiasm 
in England than it was in France. At any rate, 
Sir John’s scheme appears to have entirely superseded 
those of Monsieur de Gamond, for its route neither 
took the tunnel under the Varne nor between Dover 
und Calais. The point of departure eventually 
selected by Sir John was St. Margaret’s Bay, about 
four miles east of Dover, and the point at which the 
tunnel was to debouch on the French side was between 
Calais and Sangatte. By adopting. this route it was 
believed that the tunnel would be wholly through the 
Jower or grey chalk which was assumed to be homo- 
yeneous and was known to be practically impervious 
to water. In 1868 an independent report had 
been obtained from Professor Henry Beckett, a 
notable geologist and it was entirely favourable. It 
was proposed that the tunnel should be made at such 
a level that in no place would there be less than 200ft. 
thickness between it and the Channel bed. There 
were to be no ventilating shafts of any kind. 

Sir John Hawkshaw’s work in connection with his 
scheme was remarkable in many ways, and in nothing 
more so than as concerns the thoroughness with which 
the details were worked out and it is well worth 
recalling at some length. He realised in the first 
place that primarily the Channel Tunnel question 
that is to say whether or not the driving of a tunnel 
under the Channel was an engineering possibility— 
was a geological one, and he set himself to acquire an 
accurate knowledge of the ground to be passed 
through. As we have shown, he commenced his 
studies some years before the publication of Monsieur 
de Gamond’s second Varne scheme. Early in 1865 
he employed Mr. Day, who was an accomplished 
geologist with a knowledge of surveying, to make 
investigations for him. That gentleman spent several 
months in examining and surveying the cretaceous 
and underlying beds on the English and French coasts, 
and as a result prepared a map showing the positions 
of those beds along the two coasts. He also made 
a conjecture as to their position on the bed of the 
intervening sea. This survey confirmed the fact, so 
far as it was then known from the writings of earlier 
observers, that the chalk strata overlying the gault 
are almost identical, bed for bed, on the two coasts. 
To supplement the work of Mr. Day in this connection, 
Sir John also employed Mr. H. M. Brunel, who was 
then his pupil, to take soundings across the Channel, 
and to ascertain as far as possible the nature of the 
material forming the bottom of the sea. An apparatus 
was specially designed for the purpose, and by its 
means specimens of the sea bed were readily obtained. 
This survey, which was carried out in 1865 and 1866, 
determined the continuity of the upper cretaceous 
beds across the Channel, but it did not confirm 
Mr. Day’s conjecture as to the position of the beds 
throughout. Specimens of the chalk brought up from 
the bottom showed that the outcrop of the gault near 
the English coast lay further to the west than Mr. Day 
had shown it. Even this information was not all 
that was required. Sir John recognised that it was 
still necessary to ascertain whether the thickness of 
the lower beds of chalk, which had been measured 
in the cliffs on both sides, where all the beds are 
exposed, was maintained after the lower beds dis- 
appeared beneath the sea. He accordingiy deter- 
mined to bore through the chalk at two points on 
the English and French coasts respectively, and in 
carrying out this work he was assisted by the late 
Mr. Brassey, Mr. Wythes, and Mr. Easton. The 
points selected for the borings were (a) St. Margaret's 
Bay in England at a point four miles east of Dover, 
and about eight miles east of the outcrop of the lowest 
chalk beds on the coast; and (6) Ferme Mouron in 
France, two and a-half miles west of Calais and four 
sniles east’ of the outcrop of the same beds on the 
French coast. These borings showed that the thick- 
ness of the lower chalk did not diminish to any 
extent as it was followed eastward from the outcrop. 

By the year 1867 Sir John had obtained all the 
information which he deemed needful, and he 
proceeded, in conjunction with Mr.—afterwards Sir 
James—Brunlees and Monsieur de Gamond, to 
prepare plans showing a tunnel through the chalk 
from St. Margaret’s Bay to Ferme Mouron. The 
route followed is shown by the line A in Fig. 1, which 
we reproduce from @ paper read in 1882 by Mr. J. 
Clarke Hawkshaw before Section A of the British 
Association. It will be noticed that though Monsieur 
de Gamond was associated with this scheme, his 
proposed line under the Varne was entirely abandoned. 
Apparently, his avowed reason, already referred to, 
of giving up that line after the Franco-Prussian War— 
viz., the vulnerability of a station on the Varne—was 
not the only reason which led to the decision. It 
would seem, in fact, that Sir John Hawkshaw must 
have caused him to realise the insuperable difticulties 
of making a tunnel under the Channel through the 
formations below the chalk. It will be remembered 


that the formations pierced by the proposed Varne 
Island Tunnel were the Oolitic and the Wealden. 
Of course, Monsieur de Gamond had on his own 





account previously considered the ‘tion of making 
the tunnel through the chalk, ana so his apparent 
change of view was after all only a reversion to @ prior 
suggestion in a somewhat modified form. At any rate 
he lent his name and influence to the Hawkshaw 
proposals, and it was on them that the Concession of 
1875, mentioned in our last issue, was obtained by 
the French Company. It may be stated in passing 
that before the Concession was granted the French 
Government obtained a declaration from the Govern- 
ment of the time in this country, that the latter did 
not object in principle to the construction of a tunnel. 

The history of the early dealings of the Channel 
Tunnel Company with the Government is contained 
in a Blue-book which was issued early in 1876. The 
book contained correspondence respecting the Channel 
Tunnel and railway, and maps and a section of the 
bed of the Channel showing the proposed tunnel. 
It appears that the; English Tunnel Company was 
formed in 1872, or at least that it was incorporated on 
the 15th of January in that year. The company’s 
object was the construction of an underground 
tunnel beneath the Straits of Dover between England 
and France, and its, first important act was the 
deposition of a Bill, of very modest proportions, the 
preamble of which recited “that whereas it is 
expedient for the proposed carrying out of preliminary 
experimental operations in connection with the 
objects aforesaid, the company should be empowered 
to purchase and take certain lands, houses, and 
buildings at the foot of the cliff in St. Margaret’s Bay, 
in the parish of St. Margaret-at-Cliffe, in the county 
of Kent, lying between Ness Point and Coney Burrow 
Point, and including the beach and foreshore abutting 
on such lands.”’ The company asked to be empowered 
by Parliament to purchase these lands compulsorily if 
necessary. The piece of land thus asked for was of 
very moderate dimensions, and was to be used for the 
purpose of putting down trial borings. In March, 
1875, the Lords of the Treasury having deemed it 
advisable that before any powers were conferred on 
the company an understanding should be arrived at, 
not only with the company itself, but also and 
primarily with the French Government, on points 
which were of international importance, such, for 
instance, as the question of the limits of jurisdiction 
of each country within the tunnel, and the question 
of closing or otherwise neutralising it in time of war, 
or apprehended war, suggested that a small joint 
Commission should be appointed by the two Govern- 
ments to settle these questions. The French Govern- 
ment deputed MM. Kleitz, Droeling, and de Lapparant, 
while the English Government selected Mr. Kennedy, 
Captain Tyler, and Mr. Watson to act on its behalf. 

Apparently, however, without waiting for any 
definite expression of opinion on the part of the 
Commission, the Board of Trade recommended, on 
July Ist, 1875, that the Bill of the Channel Tunnel 
Company might be allowed to proceed through 
Parliament without further opposition, provided the 
company would accept certain clauses limiting the 
time during which it might retain possession of the 
land at St. Margaret’s Bay, in case the works were not 
proceeded with. These amendments were accepted, 
and the Bill received the Royal Assent on August 2nd, 
1875. 

The English Government from the first dealt very 
cautiously with the whole question, and while it 
offered no opposition, it demanded in return that it 
should be asked by the company for no pecuniary 
assistance in any shape or way. The French Govern- 
ment, on the contrary, took up the scheme warmly, 
and on August 2nd, 1875, the Concession to which we 
have several times alluded was granted to MM. Michel 
Chevalier, Fernand Raoul Duval, and Alexandre 
Lavalley. Commenting on the position at the time 
we said :—-‘‘ As the matter stands at present, then, 
we have two distinct companies—one French and one 
English—working harmoniously, it is to be presumed, 
with a common object in view.” And this seems to 
have summed up the situation quite accurately. 








AUTOMATIC ELEVATOR FOR SHELLS. 


Tue automatic elevator illustrated in the accompanying 
engraving has been recently designed and erected at a 
National Projectile Factory by Ed. Bennis and Co., 
Limited, of Little Hulton, near Bolton. It is arranged 
both to elevate shells or similar cylindrical bodies from a 
lower to a higher level, and to lower them, and can perform 
these operations simultaneously. A feature of the appli- 
ance lies in the fact that the articles do not pass round the 
top or bottom drurhs either when being raised or lowered, 
the feeding and discharging in each case taking place ou 
the same side of the elevator. 

The elevator can conveniently be bolted to a wooden 
framework. This framework is provided with bearings 
for the shafts of the top and bottom drums shown in the 
engraving. These drums are of cast iron, and are provided 
with sprocket teeth to engage the elevator chains. The 
shaft of the upper drum is extended to carry a driving 
belt pulley. The endless elevator chains are two in 
number, and are formed of cast steel links united by mild 
steel rivets. At intervals the two chains are <onne- ted cross- 
wise by a horizontal rod. These rods serve as spindles 
whereon the shell carriers are pivoted. The carriers are 
built up of lever-like cast stéel bossed plates A, the number 
of such plates in each carrier varying wich the length of the 
article to be lifted. The plates, pivoted on the cross 
spindle at B, are riveted together at C, and are joined by 
an axle at D. This axle does not rotate, but carries at 





each end a roller E, the body of which is hollow and filled 
with lubricant. The rollers work against two pairs of 
mild steel angle iron guides F, G, fixed to the wooden frame- 
work. 

» The shells to be raised approach the elevator by rolling 
down a gently sloping table H, at the end of which up- 
turned steel prongs J are fixed. The plates of the carrier 
passing between these prongs lift the lowest shell which 
rolls into the position shown at K. On reaching the level 
at which the shells are to be discharged the rollers of the 
carrier pass into a bend L in the guides F. This causes the 
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AUTOMATIC ELEVATOR FOR SHELLS 


carrier to tip the shell on to the gently sloping discharging 
table M, the end of which is provided with straight prongs. 

Passing over the top sprocket drum the carrier, now 
upside down, is available for lowering shells from the level 
N to the level P. The table at N slopes gently towards the 
elevator, and at its end is provided with a group of pivoted 
and balanced prongs Q. Two of these prongs are formed 
with projecting lips R against which projections S on two 
of the plates of the carrier strike during the descent. The 
shell resting on the prongs Q is thus allowed to fall into the 
hollow on the back of the carrier, as at T, and is lowered 
thereon until it reaches the fixed straight prongs U on the 
end of the lower table P. 7 








WHITE METAL MELTING FURNACE. 





A waite metal melting furnace designed with the 
object of ensuring the production of a perfectly homo- 
geneous alloy and of reducing oxidation to a minimuin 
has been introduced by the Monometer Manufacturing 
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WHITE METAL MELTING FURNACE 


been invented and patented by Mr. I, H. Hall, the managing 
director of the company. The apparatus embodies 
the firm’s system-of enclosing the melting pot and of 
bringing the inert gases from the burners into the chamber 
above it. The company’s self-acting heat controller, 
which, by acting on the gas supply, automatically prevents 
the nietal from being over-heated, is also fitted. With 
both these features our readers are familiar. 

The particular novelties of the furnace are the mixing 
arrangements and the valve-controlled outlet. The 
mixer, as will be seen from the accompanying illustration, 
is in the form of rotating paddles attached to a vertical 
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hollow spindle or sleeve, which are revolved in the melting 
pot by means of external arms, the weight of the mech- 
anism being borne on a ball bearing. Passing down 
the centre of the mixer sleeve is a valve stem. The 
valve, which is at the bottom of the melting pot, is Gone 
seated and is operated by means of a hand wheel at the 
top of the furnace. By the aid of this valve the out-flow 
of molten metal ean be accurately controlled. It will 
be realised that, since the metal is tapped from the bottom 
of the pot, it will come away clean and without dross. 

The melting pot is of the company’s patented Tantalum 
iron which is adapted to resist the action of heat and 
of molten metal. The furnace is fitted with the firm’s 
low pressure burners, which can use either towns gas 
er producer gas. 








THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENTIAL ADDRESS* 


In casting about for a subject on which to address 
you to-night, I felt at first that it might be of interest 
to take up the thread of the Presidential Address in 
i883, by the late Sir Joseph Bazalgette, the Engineer 
to the Metropolitan Board of Works. For many years, 
as Engineer to the London County Council, I occupied 
very much the same position as he did, and I thought it 
might be useful to look into the development of London 
from an engineer's point of_view during the period which 
has elapsed since his remarks were made on the subject. 
But on looking into the matter, I came to the conclusion 
that. the subject, if treated as it deserved, was much too 
vast for a presidential address, and I therefore ventured 
to content myself with a much smaller subject, and, 
with some diftidence, I propose to deal in a general way 
with some very elementary questions which have presented 
themselves to me in connection with those branches 
of engineering in which I have been particularly engaged. 
! am going to say a few words to-night about some of 
the reasons which at times prevent success in engineering. 

There are two kinds of want of success which I pro 
to consider—that in connection with works and that in 
individuals. I do not suppose there are any engineers 
in this room who have carried out undertakings of any 
extent who have not had, at some time or other, to lament 
failure or accident in connection with at least some part 
of their works. I am not now speaking of great calamities 
or disasters, but of those misfortunes which happen 
more or less on all works of engineering construction. 
Although very often not of great magnitude, they cause 
the engineer, the contractor and client great anxiety and 
disappointment, and whilst even a serious accident on 
works may not entail any extra cost to the engineer's 
chent, it may necessitate such an addition to the time 
of construction as will seriously dislocate arrangements 
made for the use of the works, and may in that way be 
# cause of serious financial loss. 

The necessity for alteration of design, or part of design, 
owing to unforeseen difficulties, is generally a matter which 
causes much anxious thought and trouble to engineer 
and client. Unfortunately, alteration in design is generally 
accompanied by increased cost and time. In exceptional 
cases unforeseen difficulties may necessitate abandonment 
of the work. 

The question arises, are engineers as a rule too optimistic 
in designing their work and in their estimates of time 
and cost? Works of any size are generally carried 
out by contract, and tie contractor employed has a very 
important bearing on the question. As is well known, 
there are two ways of obtaining contractors for works, 
either by open tender or by asking selected firms to tender. 
In the first case it is generally understood that it is quite 
allowable not to accept the lowest tender if the firm 
has not the necessary experience and standing. There 
are, however, very often considerable difficulties in rejecting 
low tenders of unsuitable firms, and explanations to 
clients are often difficult. It is often very difficult to 
judge of the financial position and the capabilities of a 
firm of which one personally has no knowledge. It 
might be considered that all difficulties could be avoided 
by asking selected firms to tender, and in such cases 
it is generally understood that the lowest tender will 
be accepted. The procedure is, however, often not satis- 
factory. 

We all know contractors whom we would cheerfully 
accept without any question of reference, firms who at 
an early stage of the work recognise the necessity of a good 
staff, and of providing all necessary plant and who know 
that the initial cost thereby incurred is more than regained 
by the facilities obtained in carrying out the work, and 
by the saving resulting from curtailment in time of 
construction. It is probably due to the well deserved 
profits made by such contractors that other firms without 
the necessary capital or experience are frequently tempted 
to tender for work which they are not capable of carrying 
out with satisfaction to the engineer or his client, or 
with profit to themselves. 

It must not, however, be assumed that I am favouring 
in all cases the employment of the large contractors. 
1 have had considerable experience with contractors in 
quite a small way of business who carry out the smaller 
contracts entrusted to them in a thoroughly satisfactory 
way, especially when they have laid themselves out 
for only one or two classes of work, when the principal 
can give personal attention to the matter, and when 
they resist the temptation to embark on undertakings 
beyond their capacity. Some of my most pleasant 
experiences in engineering work have been with such 
firms. 

[ do not know any more unpleasant position, both for 
contractor and engineer, than when it is evident that 
a contract is being carried out at a loss. In such cases, the 
contractor, on the one hand, may be forced to carry 
out the work in a slow and unsatisfactory way, and the 
engineer, on the other hand, feels that he cannot well 
press the contractor to spend more money on plant 
and staff. 

I have very shortly mentioned these difficulties with 
contracts as they are a source of real trouble, but I think 


* Delivered by Sir Maurice Fitzmaurice, C.M.G., M.A., M.A.L., 
LL.D., November’7th, 1916. Abstracted. 





1 ought at the same time to acknowledge the great help 
which ineers obtain from many contractors. 
consider that one of the most pleasant features of our 
profession in this country is the friendly and helpful 
feeling which generally exists between engineers and 
contractors. This is only to be expected when we know 
that many contractors, and a large number of their 
assistants, are connected with this Institution. 

I now come back to the question whether engineers 
as a rule are too optimistic in designing their work, 
and in their estimates of cost and time. On full considera- 
tion of the matter I am inclined to think that we must 
sometimes plead guilty to this charge, although the 
optimistic view and under-estimates of cost and time 
are not always willingly arrived at. 

I am well aware that even in works where all the details 
have been worked out with the greatest care, it is necessary 
to provide a sum of money over and above the deta iled 
estimate to meet any contingencies which may arise, 
and to make some addition to the estimated time for 
construction. 

What are the reasons why engineers frequently find 
that their most carefully made estimates of both cost and 
time are ex ? The principal reason is, I think, 
given by the hackneyed but true phrase which we often 
hear, that engineering is not an exact science. We are 
continually finding out more about the forces of Nature, 
but as long as the world exists we shall not find out 
sufticient to enable us to make exact estimates of time 
and cost, and guarantee works against accidents. 

What, shortly, are the principal matters which cause 
us trouble ? The first one, in my opinion, is the small 
knowledge we are able to obtain of the conditions which 
exist below the surface of the earth on which everything 
has to be founded ; secondly, the risk which it is necessary 
to undertake as regards conditions of weather while 
works are being carried out; and, thirdly, the varying 
quality of many of the materials we have to deal with. 
There is a fourth matter, which affects contractors more 
than engineers, namely, the difticulty of estimating the 
eost of materials and rates of wages for a long time ahead. 
This last also substantially affects engineers’ estimates 
when there is a long interval between the time when 
the estimates are made and that when tenders are received. 

As regards the first of these matters, we, in most cases, 
try to obtain all information possible about the nature 
of the ground we have to deal with by making borings, 
but the fact remains that all we have is a rough idea 
of the nature of the ground at the exact spot where the 
boring has been made. In many cases, if one goes 50ft. 
north, south, east or west, very different information 
is obtained. I am sure we all have had experience of 
being deceived by borings. My partner, Sir William 
Matthews, when recently referring at this Institution 
to borings put down with the greatest care for the Outer 
Barrier, Hodbarrow, said, * If the engineers had purposely 
placed the borings so as to deceive the contractors with 

to the level of the clay bed, he did not think they 
could have placed them in better positions.’ Such 
cases could be multiplied at will, and it is quite obvious 
that borings cannot be made at such close intervals as will 
disclose, as far as borings can, the nature of all the ground 
which has to be dealt with. 

Then there is the important point that even if by 
borings the nature of the ground be disclosed, we obtain 
very little information as regards the quantity of water 
which may be met with, the dealing with which may 
be a very important item, both in the cost and time 
of the undertaking. I was recently pressed very hard 
by a client to state from borings whether it were possible 
to construct a graving dock on a certainsite. I knew from the 
borings that water was found all over the site, and although 
the levels and character of the water did not help me much, 
it seemed more than possible that there might be direct 
connection with a large adjacent expanse of water. I 
had to say that I was unable to-answer the question, 
and that the only way I could suggest to obtain an answer 
was to sink a shaft for 50ft. down from the surface of 
the ground and find what pumping power was necessary, 
taking also careful notes of the material found as the 
shaft was sunk and the effect, if any, of the pumping 
on the adjacent ground. My last information was that 
a very large number of pumps had been employed, that 
the shaft had been got down about 25ft., and that it 
was not proposed to continue the experiment. 

Another matter which it is very difficult to determine 
by borings, is what effect the pressure of the ground may 
have on the works which it is proposed to construct, or 
what safe foundation pressures can be adopted. When 
there are real differences of opinion on theory, and when 
there may be considerable local variation in the character 
of the material to be dealt with, it is easy to imagine the 
difficulty of accurate appreciation of the strength required 
for underground works, when the only data afforded by 
borings arrive in a crushed up state through a compara- 
tively small tube. Long experience in such cases is the 
principal base to work from, but even then-¢onsiderable 
latitude is left to the personal factor or even to the imagina- 
tion of the engineer. 

There have been cases where borings have been very 
carelessly and inaccurately made and wrongly described, 
and there is nothing which brings more trouble in its train. 
In others there are such great difficulties in putting down 
borings that hope of information from this course must be 
abandoned. We can sometimes get help by putting them 
down outside the site, and geologists who have studied the 
district can give great assistance. We cannot, however, 
be certain. It was mentioned in the paper read here on 
the Assouan Dam that it was not possible to obtain borings 
where the line of the dam crossed the three summer 
channels of the Nile, on the edge of the First Cataract, 
owing to the rush of water. It was assumed that in the 
bed of these channels, which were very deep, all the soft 
granite had been eroded, and that the river was flowing 
on solid rock. This view seemed reasonable, particularly 
when it was known that the sides of the channels, as far as 
they could be examined, were good granite. When the 
channels were closed off, one by one, by temporary dans, 
it was, however, found that there were very great depths 
of decomposed granite at the bottom of the channels. The 
cost of the additional excavation and masonry was very 
great, but, fortunately, owing to an exceptionally low and 
late Nile flood, the time of completion of the work was not 
delayed. 





Another case I might mention where borings were i101, 
possible was that portion of the Rotherhithe Tunnel under 
the river Thames. The line of tunnel passed in front o/ 
the entrance to the London Docks on one side and thy, 
Surrey Commercial Docks on the other side of the river, 
and owing to the shipping entering and leaving the dock. 
it was not possible to make borings. The only information 
as regards strata in the river length given to those tenderin. 
for the work was that obtained by dredging some compara 
tively shallow holes in the river bed near the line of the 
work, There is considerable variation in the bed of the 
Thames, even in comparatively short distances, and thi 
contractor, as a preliminary operation, very wisely drov. 
a small pilot tunnel near the top of the large tunnel righ: 
across the river so as to obtain information, and inc: 
dentally it was also useful for other purposes. Ln bot!) 
these cases, which are not isolated instances, and are only 
mentioned as they come within my own knowledge, the 
estimates of cost and time had to be made on imperfect 
information, but the best which could be obtained. 

There are other causes which prevent engineers froin, 
obtaining exact results, and the war of the elements is ver) 
real tothem. Many an engineer who has been carrying ou! 
harbour works stands helpless and dismaye:l on his work. 
when an exceptionally heavy storm comes at a special! 
critical stage of construction, and when the work of month. 
may have vanished in a few hours. It is no consolation 
to him to know that the contractor standing beside hin, 
may have to bear the money loss occasioned by such 
damage, and it may be less consolation if he knows that oi 
returning from their gloomy inspection he and the con 
tractor will be closely examining in different offices 1) 
liability clauses of the contract to make sure of their exact 
meaning. 

Such a picture to a greater or less degree is not i 
common on works of this class, as it is quite evident on 
cannot anticipate their construction without the occur 
rence of heavy gales, and cannot expect unfinished work 
to be in a condition to meet such storms without damage 
It is unnecessary to refer to damage from the same cats: 
to floating plant, the loss of which is generally a very seriou 
matter. It is not, however, only unfinished works whic! 
suffer. We can probably all bring to mind finished work~ 
of the same class which have stood for years and have 
eventually been overcome by storms of exceptional fury 
In some cases failures of such completed works are not 
due to any initial mistakes in design, but are owing to thy 
fact that the inevitable ravages of storms for many years 
have not been dealt with as they occur, and that in fact 
maintenance works have been conspicuous by thei: 
absence. 

Insome countries where exceptional cold is experienced, 
the after effects of continuous frosts have to be full) 
allowed for in engineering works, both in estimates o! 
cost and time. Extremes of temperature often cause 
considerable difficulty as regards expansion and contrac 
tion in engineering works, and [ have on more than one 
occasion experienced some unpleasant results therefrom 
There are other matters affecting not only the estimates «1 
cost and time, but also the utility of engineering works. 
which are due to the impossibility of being able to arrive 
at exact conclusions on many points which arise. In the 
case, for instance, of a harbour constructed on an oper 
coast, where it is often necessary to enclose a large area ot 
the sea, there are many questions the solution of which 
ean only be dealt with as the work proceeds. It may be 
quite possible to definitely design the character of the 
works enclosing the harbour, to roughly calculate the 
velocity of the tidal water entering or leaving the harbour 
through an opening or openings of certain widths ; but in 
many cases it is extremely difficult to judge what currents 
will be set up outside the harbour by the intrusion ito the 
sea of such works, or the amount of deposit which may be 
expected in the harbour. Even when all possible steps 
have been taken, there are very few engineers who, when 
there is a considerable range of tide, would care to state 
the character or velocity of new currents which may be 
formed near the entrances, or the amount of deposit 
which may take place in the harbour. Naturally it is 
advisable to keep openings as small as possible consistent 
with safe and easy navigation, so as to reducé wave dis 
turbance in the harbour, and an engineer will therefore 
probably not fix the width of openings, nor the exact 
position of the entrance works, until information about 
currents has developed as the work proceeds. Again, in 
harbour works on some coasts where Sandbanks vary from 
time to time, few engineers find that works can be carried 
out exactly as originally designed. Jt is nearly always 
found that as the works proceed very considerable varia 
tions occur in the positions of shoals and channels, whic 1 
necessitate modification in design. 

There is, again, the perennial question of the actuil 
stresses occurring in masonry dams. Some time ago this 
question was fully debated before the Institution, ani 
many experiments in connection therewith on many 
mat_rials, except masonry and concrete, have been made. 
We still, however, know very little more than that certain 
dams designed on certain definite lines have been successful 
and that others have failed. We may, again, consider 
the question of the improvement of rivers, and the many 
intricate questions which arise in connection therewith. 
As one of the members of this Institution has very wisely 
stated, it is necessary for one to live for years with a river 
before all its idiosyncrasies can be mastered. I[t is, no 
doubt, comparatively easy to come to a conclusion on 
some matters which may obviously require to be dealt. 
with, but dealing with an important river as a whole on a 
large scale probably requires more experience, study, ancl 
careful survey of all the natural features than any other 
work which an engineer has to deal with. 

There is another class of work on which I have seen « 
good deal of time and money lost, namely, the drainage 
of low-lying bog lands. [| remember one case of a large 
low-lying area near a river, and surrounded by higher bog 
land, where drainage operations were undertaken on. 4 
large scale, and where what might be mistaken for canals 
were cut through the area. After some years these canals 
disappeared, and the bog returned to its natural state. 
Whether such failure was due to the drains so disturbing 
the equilibrium of the surrounding country as to cause 
bog slides, I do not know. It is possible that a larger 
number of smaller drains might have been . successful ; 
or that if the larger drains had only been gradually deep- 
ened over a long period, allowing the ground a chance of 
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consolidating, a more satisfactory result might have been 
attained. I made no investigation of the matter, but 
after knowing what happened, one can wisely say it would 
have been well to make an experiment on a much smaller 
scale to begin with. 

Some time ago my attention was drawn to the fact that 
it had been necessary after some ten years to renew a long 
length of heavy hard wood wharf owing to ravages of 
teredo. Just above the wharf, and apparently under the 
same conditions, the piers of a bridge constructed of the 
same kind of timber, and which had been built forty years 
previously, appeared to be quite sound. This was a case 
where the engineer who constructed the wharf commenced 
the work after full investigation, and where the probability 
of a long life for the wharf was, one would imagine, almost 
certain. I was not at the time given any definite reason 
for the difference in the life of the timber at the two places. 
| was not able to investigate it, and I am doubtful whether 
apy investigation at that time would have disclosed a 
satisfactory explanation. 

Even in steel bridge work we have not as much know- 
ledge about the actual stresses which occur as is generally 
supposed. The actual effect of rolling load on bridges has 
been considered here recently. I do not think it increased 
our knowledge very much, and there certainly was con- 
siderable difference of opinion. In the different. members 
of very large bridges questions arise on which engineers 
have to come to a decision, but such questions as initial 
stresses in materials, secondary stresses due to distortion, 
and sometimes the varying stresses due to erection, are 
very difficult ones to tackle with any confidence of arriving 
at exact results. A cause of occasional failure in tempo- 
rary works is due to the fact that engineers and contractors 
sometimes take deliberate and justifiable risks in connec- 
tion with such works. If I may again refer to the Assouan 
Dam, it will give an example of a case where risk was 
deliberately taken in connection with some temporary 
works, and where failure resulted. In the construction 
of thix work it was necessary to close the deep summer 
channels of the Nile by temporary dams of stone and sand. 
The time required for the construction of these temporary 
dams was considerable, and the time between one Nile 
flood and the succeeding one had to be used to the utmost 
advantage to get in the foundation for the permanent 
work and to raise the masonry above flood level. It would 
have given considerably more working time for the per- 
manent work if it had been possible to construct one of 
the temporary stone dams previous to the Nile flood. 
There was, however, the question whether such a tempo- 
rary dam would survive a Nile flood, and the contractor 
decided to take the risk. As a matter of fact the tem- 
porary dam was swept away at an early stage of the flood. 
The comparatively small cost of the temporary dam, 
some £10,000, when compared with the great advantage 
which would have accrued in the following working season, 
if it had been successful, certainly justified the risk taken. 

Perhaps I have said enough in this rather melancholy 
recital of some of the difficulties which engineers have to 
contend with, to show that the common saying that engi- 
neering is not an exact science hardly goes far enough to 
show how inexact a science it is. Although much of the 
work of an engineer is based on strictly scientific procedure, 
it is to a great extent dependent on experiment, experience, 
and a proper appreciation and balancing of the inexact 
knowledge available. It is under these circumstances 
hardly to be wondered at that estimates of cost and time 
of construction are not always accurate. The difficulties 
| have mentioned, and many others, are, however, the 
reason why our profession is such an extremely interesting 
one. New unforeseen difficulties turn up every day, and 
new methods are being continually found out for dealing 
with them. Engineering works, after all, have to be 
carried out, and engineers and contractors have to design 
and construct them to the best of their ability. It is 
difficult to make any suggestions to facilitate our work, 
but it has oceurred to me on more than one occasion that 
our brother engineers on the other side of the Atlantic 
devote more time than we do to preliminary work and 
studies, particularly in the case of large undertakings. 
They appear in some cases to have taught their clients 
that time and money spent on very full investigation and 
preliminary studies give a \ éry good return on the expendi- 
ture. The Governments of Canada and the United States are 
also not averse to collecting information about rainfall, 
river discharges, and other matters, which information is 
at the disposal of those who wish to avail themselves of it. 
If we could prevail on our clients and on our Government to 
take similar views, they would also find that the money 
was not wasted. We are, however, as things stand, depen- 
dent to a great extent on expérience and private investi- 
gation and experiment for the success of many of our works. 
We ought not, at the same time, to forget the great obliga- 
tions which we engineers are frequently under to chemists, 
geologists, metallurgists, meteorologists and others, for 
the great help which they ungrudgingly give us. 

[I hope, however, that’ the Government “‘ Scheme for the 
Organisation and Development of Scierrtific and Industrial 
Research,’ which has recently come into existence, and 
which has already made a grant to this Institution for 
research work, may be a real help to engineers. The 
scheme in its main features is one conceived on broad and 
patriotic lines, which may lead to results even greater 
than were anticipated by those who framed it. I hope 
and believe that it may be developed on such broad, 
liberal and generous lines as will command general con- 


tidence. If worked on such lines the scheme will be of 
great value. “A great empire and little minds go ill 
together,” 


(To be continued.) 








COMBINED REVOLUTION COUNTER AND 
WATCH. 

Ovr attention has been directed by the Selson Engineer- 
ing Co., Limited, of 85, Queen Victoria-street, E.C., 
to a combined revolution counter and watch, made in 
Switzerland, which it is now introducing on the British 
market. 

The left: hand or chronometer dial carries a large hand 
working over a scale extending to 60 seconds and divided 
In fifths of a second. It also carries a small hand working 
over a seale extending to 30 minutes, and divided in 





minutes. The chronometer is wound by means of the 
knob below the minute hand. It is started from zero 
by the action of pressing the point of the counter spindle 
against the member, the speed of which is to be measured 
and its hands are set back to zero by touching a trigger 
on the side of the case, and so releasing the “ fly back ’’ 
mechanism. 

The right hand or revolution counter dial carries a 
large hand, whereby revolutions up to a hundred can be 
read. It also carries two small hands, one reading hundreds 
of revolutions up to ten hundred, and the other thousands 

















REVOLUTION COUNTER AND WATCH 


of revolutions up to ten’ thousand. All three hands 
are started by pressure on the end of the counter spindle, 
and, so far as the two small hands are concerned, can be 
returned to zero by a fly-back mechanism controlled by 
a trigger on the side of the case. The return of the large 
hand to zero is effected by hand through a knob on the 
back of the case. 

Provision is made so that the instrument may be used 
to measure the speed of a member running either clockwise 
or counter clockwise. If the rotation is clockwise the 
three hands on the right-hand dial move clockwise and 
are to be read in conjunction with the figures printed 
in black round the scales. If the rotation is counter 

















REVOLUTION COUNTER IN CASE 


clockwise the hands move counter clockwise, and are to 
be read in conjunction with figures printed in red round 
the scales. Just beneath the spindle of the large counter 
hand a hole is pierced in the dial. If the rotation is 
clockwise a black dise appears behind this hole which, 
if it is counter clockwise, a red disc appears. This addition 
should obviate all chance of error introduced by the pos- 
sibility of reading the hands against the wrong scales. 

The instrument ready for use weighs 12 0z., and in 
its case, with five rubber points for the spindle and a 
bottle of chronometer vil, 14 Ib. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 25th. 


Srect makers do not pretend to consider all the business 
that is being offered. The sold-up condition has reached the 
point where many mills are unable to promise any sort of 
delivery. Many mills are booking business for the first half 
of 1918, but are promising to do as much better as they can. 
As regards shipbuilding, orders are booked as they come along, 
but no definite dates of delivery can be exacted from the builders. 
The railroads are increasing their orders for equipment, and the 
same rule as to delivery prevails. Another general advance is 
noted in pig iron, but some furnaces are scaring buyers away by 
quoting two dollars per ton above current quotation. Another 
factor in the situation is the price of coke. Other interests have 
withdrawn all quotations. Should the coming winter be 
severe it is going to play havoc with manufacturing interests, 
the bulk of which have very little stock on hand. On account 
of the coke situation, furnaces will not name prices for next year. 
Pig iron consumers with long-running contracts on hand feel 
they must know. Some railroads are. now booking orders at 
a 5'dol. advance for delivery as late as eighteen months hence. 
In addition to the two long pipe lines recently arranged for, one 
or two others are being promoted and may possibly be on the 
market before the winter. ‘in-plate mills report another 
advance. Sheets are quoted as being higher in price than last 
week. The plate mills have refused quite a little business 
during the past few days. A great deal of copper is being bought 
for first quarter delivery. Exports up to Saturday last 
were 14,532 tons. Copper is wanted for thirty and sixty days’ 
delivery. Some little is occasionally picked up. Brass mills 
are taking option on second quarter delivery. Information as 
to increasing output is rather foggy. Domestic consumption 
is steadily imereasinz. The large recently laced foreign 
contracts remove anxiety as to the influence of European 
demand upon domestic prices. At current rates forward 
contracts are made cautiously. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 
Abolition of Iron Trade Discounts. 


Ir was a big gathering, pregnant with meaning, 
which assembled in this city in the middle of last week 
to discuss important questions relative to national dis- 
counts in the manufactured iron trade, and to confer 
upon national requirements for the trade at the hands 
of the Government after the war. Nearly a hundred 
heads of manufactured iron firms from all parts of the 
kingdom were either present or directly represented, 
and the success of the proceedings were so marked that 
they have been a matter of comment ever since. In the 
unavoidable absence of Mr. George MacPherson, chairman 
of the South Staffordshire Ironmasters’ Association. 
Sir George Hingley, Bart.—principal of Messrs. Noah 
Hingley and Sons, Limited—was in the chair, both at, 
the business conference and at the luncheon which 
followed, and among the associated bodies represented 
were :—The Lancashire Bar. Iron Manufacturers’ Asso- 
ciation, North-East Coast Bar Makers’ Association, 
Scottish Bar Iron Manufacturers’ Association, South Staf- 
fordshire Ironmasters’ Association, South Yorkshire Bar 
Tron Association, and **Best’’ Yorkshire Iron Makers’ Asso- 
ciation. The conference was the outcome of an earlier con. 
ference held last May at Manchester, when the Lancashire 
Association entertained the members of other associations. 
All associations were represented at the Manchester con- 
ference, and the interchange of ideas which then took place 
led to a desire to act in unison on all vital questions affect 
ing the iron industry. A considerable programme of 
business was got through. Perhaps the most immediately 
important subject dealt with was that concerning the 
abolition throughout the kingdom of the 2} per cent. 
discount now allowed in the manufactured iron and steel 
trades. The object of the conference was to pledge the 
trade to comprehensive unity of action, in the hope that 
net prices may become so firmly grounded as to be retained 
as an integral part of the trading system when the present 
abnormal conditions have passed. A resolution in support 
of abolition was carried, and so general had the belief 
been that success would attend the efforts of those members 
of the trade who were foremost in proposing the change, 
that some cf the ironmasters attending the conference 
stated that they had already advised their agents accord- 
ingly. The application of net terms will therefore become 
general throughout the manufactured iron and _ steel 
districts of the kingdom henceforward. It should be 
understood that the relations of manufacturers and 
merchants are in no way affected. As to direct trading 
between producer and consumer, there is undoubtedly « 
feeling in many quarters that the discount system has 
given a useful elasticity to business arrangements, and 
that interest on outstanding accounts will now be very 
difficult to collect. The position of makers of Staffordshire 
marked bars is doubtful. As I stated last week, these 
makers still cling to the practice of declaring their prices 
subject to 24 per cent. discount, and they were strong 
enough to secure exemption from the general rule of net 
prices when the Ministry of Munitions took control of 
the trade. It is still uncertain what course they will 
ultimately elect to follow. But the unanimity of other 
producers is undeniable. A vast number of sales were 
already subject to net prices by the decree of the Ministry 
of Munitions. 


After War Iron Trade Requirements. 


The requirements of the manufactured iron and 
steel trades at the hands of the Government after the war 
was given important consideration at last week’s Birming- 
ham conference. The ironmasters had before them the 
invitation of the Board of Trade Departmental Cominittee 
on the Iron and steel ‘Trades, to be supplied with par- 
ticulars from the trade of the kingdom of the requirements 
deemed most essential to be granted by the Government 
as an assistance against foreign competition, and parti 
cularly ‘‘ dumping,” after peace is declared. They also 
had before them the information which has lately been 
made known that, in reply to a request from Lord Balfour 
of Burleigh, this same committee has recently submitted 
to the Government an advance detailed memorandum 
of enormous importance. This advance report, it is now 
generally conceded, asks for or recommends the prohibition 
of all imports of iron and steel manufactured from enemy 
countries during the period of reconstruction after the 
war, and desires the Government to urge the adoption 
of a similar policy on the Dominions and other parts of 
the Empire. All ores and minerals needed for the manu- 
facture of iron and steel are to be admitted free if in their 
natural and unworked state, and these raw materials, if 
produced in the Empire, should—it is suggested in the 
Memorandum—be prevented from entering enemy 
countries. It is further recommended that British ships 
shall be forbidden to carry raw materials or manufactured 
iron and steel from neutral ports to enemy countries or to 
neutral ports for ultimate dispatch to those countries. 
After considering these official expressions of opinion, 
last week’s Birmingham conference deteriained that the 
whole matter was of such intense importance to the 
future prospects of trade that it was resolved that the 
questions submitted by the Board of Trade should be 
relegated to a select and weighty committee representa- 
tive of the entire manufactured iron trade of the kingdom. 
This committee will go into the matter in detail, and will 
be authorised to represent the views of the whole trade 
of the Government. The significance of the resolution 
arrived at is the greater since the British manufactured 
iron trade undoubtedly controls many millions of capital, 
and the issues represented by this joint action of the trade 
will be of a most far-reaching character. This account 
of the proceedings in this city would not be complete if 
L omitted to mention that an agreement was arrived at 
adopting a national list of “ extras,” which, it was 
announced, has already received the sanction of the 
Ministry of Munitions. <A discussion on the substitution 
scheme in relation to men engaged in iron and steel works 
showed that the ironmasters of this district and other 
parts of Great Britain are thoroughly alive to the interests 
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of the Army, both in the way of men and material. Com- 
mittees were appointed to deal with certain questions 
affecting hoop and strip iron, and standing committees 
were elected in relation to some matters, which are of a 
continuous character. The question of improvements in 
manufacture was discussed with the view of meeting future 
competition from sources outside the United Kingdom. 


New Government Steel Prices. 


Midland and Staffordshire steel makers are now 
in receipt of the decision of the Ministry of Munitions 
regarding their application for a revision of the maximum 
prices fixed last July, to which application prominent 
reference has previously been made in my letters. The 
reply of the Department is wholly acceptable to’ the trade, 
new and advanced prices having been allotted to the 
makers just on the lines that they most desired. The 


revised maximum schedule, for such the document proves. 


to be, while leaving the basis for heavy plates and sections 
unaltered, creates a list of “* extras.” The chief change 
is, however, a grading of material of lighter gauges, similar 
to the latest practice of the Department with regard to 
Midland and Staffordshire pig irons, it will be recognised, 
which is well pleasing to the steel masters, and advances 
many of the prices which have hitherto been complained 
about as insufficient. With the provision understood 
that thick steel ship, bridge, and tank plates remain 
at £11 10s,—basis—boiler plates £12 10s.—basis—and 
angles and joists £11 2s. 6d.—basis. New prices are 
fixed for light ship, bridge, and tank plates as follows :— 
From }in. thick to ;,in., £14 10s.; under ;,;in. and down 
to jin. thick, £16; from jin. to ,4in., £17, and from jin. 
to and including ;,in., £17 10s. Thin boiler plates are 
£1 per ton over the foregoing prices for the respective 
thicknesses mentioned. Angles, tees, and flats of small 
sizes are priced at :—Under 6in., down to 4in., angles 
£14 and tees £15; from 4in. to 3in., angles £14 10s. and 
tees £15 10s.; and from 3in. to 2in., angles £15 and tees 
£16. In respect of bars, flats of 5in. and under to l}in. 
become £15 10s. Steel rounds, squares, and hexagons of 
3in. to 5}in., sold without tests, are priced in the new 
revised scale at £12 10s., and with tests £13. Small 
sizes of the same material—rounds and squares—from 
3in. down to }in., sold without tests, become £15, and 
3in. down to jin., £15 10s. Hexagon material under 
3in. to in. commands £1 per ton above the foregoing 
figures. Concerning steel rails, an addition has been 
made by including rails of 50 lb. per yard and under 60 Ib. 
at £11, with slightly defective rails at 5s. per ton less 
than this price. This 5s. for defectives also now applies 
to the former £10 17s. 6d. maximum for heavy rails. 
Relayable rails of 50 lb. per yard and over are included 
at £10. 


Pig Iron Trade. 


Pig iron remains very much where it was. On 
‘Change in Birmingham to-day—Thursday—smelters, 
who are turning out special qualities, which are badly 
wanted, repeatedly told me that they have no difficulty 
in selling at the maximum rates. Elsewhere the market 
is still weak. Northampton forge iron could have been 
freely bought this afternoon at 2s. to 3s. below the maxi- 
mum. Derbyshire forge iron was in a few cases held for 
the full rates, but much depended on circumstances, 
business being generally done at Is. to 2s. less than the 
limit. South Staffordshire forge iron was about 1s. below 
the maximum, but foundry sorts are called for to the 
full extent of the output, and rates, therefore, are firm. 
Maximum prices, I may remind buyers, are :—Northamp- 
ton No. 4 forge, 87s. 6d.; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; and No. 1, 94s.; Derbyshire forge, 90s.; 
No. 3 foundry, 92s. 6d.; No. 2, 94s. 6d.; and No. 1, 96s. 6d. 
Basic iron of both districts is 97s. 6d. The maximum 
for Staffordshire makes is :—Part-mine forge iron, 95s.; 
foundry, 97s. 6d.; all-mine forge, 115s.; and foundry, 120s. 
Derbyshire and Northampton makers announce to-day 
that they have entered into an arrangement to quote, in 
future, only at their own stations, leaving the buyer to 
face the inequalities of railway freight charges, a matter 
concerning which there has lately been much complaint. 
Consumers intimated their strong objection to the innova- 
tion, but smelters were firm. For the moment the makers’ 
new demand checked business, but the matter is one 
which will doubtless right itself, given a little time. 


Steel and Iron Scrap Trade. 


The recent relapse in wrought iron scrap has 
been followed by a sharp recovery. Values this week 
are something like 5s. per ton ahead of those of a fortnight 
ago, good heavy iron scrap fetching from £6 12s. 6d. to 
£6 15s. per ton. In other respects the iron scrap market 
discloses little alteration. In steel scrap, however, the 
Government has again intervened—this time to sellers’ 
advantage. From the Ist inst. it has decreed that, 
in addition to the previous maxima the following material 
shall now be included :—Special handy heavy melting 
serap, suitable for crucible use, £5 15s., and special short 
extra heavy steel turnings, £3 15s. per ton, both delivered 
at buyers’ works. For steel plate shearings the quotation 
on the open market this week, remarkable to state, is 
within only a few shillings per ton of the official maximum 
for plates, and more than three times the price ruling 
before the war. There is almost a glut of steel turnings, 
attributable to the big output of high carbon steel for 
shell making, and sellers are abundant at 45s. per ton. 
Still, things are not quite as bad as they were in this 
department for a little while, since supplies were offered 
at 40s. per ton. 





LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Steel, and Metals. 


THE interest taken in the iron and steel markets 
is a long way from being what it was, for many sections 
of the trade are now practically closed to those who are 
not acting directly or indirectly for the Government ; 
but apparently there is enough interest left to bring 





together the members of the trade, for one cannot find 
any serious diminution in the numbers gathering together 
on the Exchange. Habit, of course, is strong, and accounts 
for the attendance of the same, and the hope of picking 
up some little bit of business brings others. 


Foundry Iron. 


A very good business in foundry iron has been 
reported during the week, and there is no sign of dis- 
satisfaction amongst sellers, who still contend that there 
is no difficulty in getting rid of all the iron they are 
permitted to sell. There is, of course, no question of 
competition as to price in such a condition of affairs, 
and the full maximum for Derbyshire and Lincolnshire 
iron, viz, 97s. 6d. and 98s. 3d. respectively, delivered 
in Manchester, is being paid. As our readers know, 
Staffordshire iron, when sold here, is allowed to go in 
competition with Derbyshire, and at the same price, 
although this is 5s. less than the Government maximum. 
There is not a great deal of it being offered, but there 
is more of it than of Lincolnshire, which is becoming 
searcer in this district. Scotch iron remains at 126s. 6d. 
for Monkland, and the other brands of that group, and 
128s. for Glengarnock, &c.; but the sale is limited, 
and there is little doubt but that considerable progress 
is being made in the substitution of No. 1 Midland irons 
for No. 3 Scotch, Foundrymen are proverbially slow 
to make changes of this kind, but the pressure of economic 
necessity is on them, for if a No. 1 Midland iron can be 
used successfully to replace Scotch there is a saving 
of at least 24s. per ton. An economy of this kind is 
very attractive and cannot be ignored in times like these. 
The price of No. | Staffordshire delivered here is 102s. 6d. 
per ton, and that of No. | Derbyshire 101s. to 101s. 6d. ; 
but of course, if the demand should increase, some advance, 
at any rate in the Staffordshire prices, may be expected. 
The Derbyshire price is up to the maximum. 


Forge Iron. 

There is still weakness in the market for Derby- 
shire forge iron, and probably 2s. below the maximum 
would have to be taken for delivery in Lancashire. 
Some Lincolnshire forge iron has been sold here at the 
full maximum, but it used always to be a convention 
amongst the Lancashire forges that the Lincolnshire 
brand of forge pig iron was worth 2s. more than the 
Derbyshire, just as itwas an understood thing in those times 
that Lincolnshire foundry iron was worth 2s. less than 
Derbyshire. The latter convention has disappeared 
altogether and has become almost forgotten, but the 
former seems to have been revived. 


Semi-steel. 

There is very little now to be said about semi- 
steel. One can scarcely say that there is a market here. 
Sheet bars and 2in. billets are not offered, and in any 
case the price would be about £15 per ton. It is possible 
that some 4in. billets could be arranged for at about 
£14 c¢.i.f., but people are not tempted either by the material 
or the price. Apparently all the British make is engaged, 
and the prices are entirely out of the control of market 
influences. 


Scrap. 

The position in steel scrap is not cleared up 
at all. Here dealers are holding back and firmly believe 
that the market will recover; but Sheffield buyers show 
no sign of buying, and have lately refused offers of ordinary 
mixed heavy scrap at £5 delivered. This would mean 
that the value here is less than 95s. on trucks, which 
seems a little absurd. There has been an inquiry for 
special heavy steel scrap, such as cut-up pieces of joists, 
and say any pieces of } to }? cwt., but the buyers expect 
to get this material at £5 in Lancashire, or at most 
£5 10s. delivered to works. Dealers do not quite know 
how the rules as to maximum prices apply to material 
of this kind, but it would be rather unfair to force such 
a price on the seller unless the buyer were also forced 
to sell the new steel he makes out of it at a correspondingly 
low figure. Scrap of this character should be worth, 
even in these times, within £3 of the price of billets. 
In trimmings very little is being done, but the feeling 
is rather firmer, and there is a belief that the price will 
improve. The demand for heavy wrought scrap is 
very good and one does not find any sellers now at £6, 
although this is supposed to be the price. Dealers ask 
£6 10s., and in one case that figure has been paid, but 
perhaps it would be rash to reckon £6 10s. as the market 
price. There is not much of this class of scrap about, 
if collectors are to be believed, and possibly the demand 
is now greater than the supply. As regards foundry 
scrap there is no great change in the situation. Sellers 
say that they can get 100s. for the best qualities, and as 
there is no surplus supply they claim that the price is 
likely to advance ; but, on the otherhand, many consumers 
still object to pay 100s. even for broken textile machinery 
and claim that they can get scrap on much easier terms. 
It is difficult to say which is right, and there are so many 
rather subtle differences in quality that it is equally 
didicult to prove the claim of the consumer. Of course 
there are lots of foundry scrap which can be bought 
at 92s. and even at 90s., but they may not be worth the 
money, as well as other lots for which 100s. is asked. 


Metals. 


The metal market. has been much steadier of 
late, and practically no change of importance has taken 
place for nearly a fortnight. American prices, however, 
do not come down, and the temporary weakness in the 
electrolytic quotations has disappeared. Strong sheet 
copper is still quoted at £168 per ton ; best select ingot 
at £148 10s. and tough inzot at £145 10s. For soft pig 
lead £34 is quoted here, and for spelter in small lots, 
£62. English tin is dearer at £186 10s., delivered here. 


Barrow-1n-Furness, Thursday. 
Hematites. 
On every hand there is a busy state of affairs 
in the hematite pig iron trade. in all there are thirty 
furnaces in blast in North Lancashire and Cumberland, 





and preparations are in hand to put into operation some 
four furnaces in Cumberland, and one or more in tho 
Furness district. These preparations all take time, for 
many considerations have to be taken into account, jn 
cluding an adequate supply of raw material and labour, 
So far as iron ore is concerned, this is coming to hand 
pretty well from various parts of the district, and an 
effort is being made in the Barrow district further to 
augment the output. The whole of the iron made jx 
going into prompt use. At Barrow and at Workington 
the consumption is very heavy at the steel works. Prices 
remain unchanged, with the maximum rates ruling, 
parcels of mixed numbers of Bessemer iron being at 
127s. 6d. per ton f.o.t., and special brands are at 140s, 
per ton. The demand for special iron is particularly 
brisk. There is nothing being done in warrant iron, 
which is quoted at 115s. per ton net cash, and the total 
stores are unchanged at 450 tons, 


Iron Ore, 

There is a very full demand for iron ore on local 
account, and, in addition, supplies are required in the 
adjoining counties and Scotland, The imports of Spanish 
and Algerian ores are well maintained, 


Steel. 

The steel trade is as busy as it can be with the 
supply of labour that is available. At Barrow and at 
Workington practically the whole of the plant -is engaged 
in rolling or otherwise making munitions of war in a 
semi-finished and in some cases the finished state. Nv 
railway material is being rolled, and the plate mills at 
Barrow are still doing nothing. Extensions of plant are 
in progress. Billets which are used for a variety of 
purposes are quoted at £12 per ton. Other steel section, 
are quoted as follows:—Heavy rails, £10 17s. tid. 
to £11 10s.; light rails, £12 to €12 10s.; heavy tram sections, 
£12 5s.; ship plates, £11 10s., and boiler plates £12 10s, 
per ton, 


Fuel. 

For coal there is a very brisk demand, and good 
steam sorts are still at 25s. to 27s. per ton, with house 
coal from 27s. 6d. to 37s. per ton delivered. For coke 
there is a full demand, with East Coast sorts at 33s. to 
35s, 6d., and Lancashire cokes are quoted at 31s. per toi 
delivered, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron Trade in October. 

THERE has been increasing pressure upon this 
Cleveland output during October to meet the multi 
farious war demands. Home consumers engaged on war 
contracts have received adequate deliveries to meet 
their current needs, but other foundries have had to 
remain more or less on the waiting list, merchants being 
unable to guarantee supplies. The official supervision 
of the sale and distribution of Cleveland pig iron has 
undoubtedly secured, as perhaps nothing else could have 
done, adequate deliveries to consumers, according to the 
varying importance of their contracts and the urgency 
of their needs. The increasing demand for iron as the 
month proceeded necessitated the issue of an = order 
prohibiting deliveries of No. 3 except to consumers 
engaged on Class A work. This order completely dis 
located many important running contracts under Class b, 
and attention having been drawn to the grave inconveni- 
ence of a sudden stoppage of supplies, the order has been 
suspended until the end of November. 


Current Business. 

Market conditions during the past week have 
borne a very close resemblance to those prevailing during 
the preceding month. The tone is firm, but only a limited 
business is being done. Makers are fully booked up 
for the rest of the year, and are selling for deliveries 
within this period very sparingly, but consumers are 
anxious to cover forward, and are successfully placing a 
few orders for January next. In comparison with tlic 
standard quality, there is plenty of forge iron about. 
Very little of this quality has hitherto been used in the 
foundries, but many consumers are now placing orders 
for forge iron, This week Bolckow, Vaughan and Co 
have blown in another furnace on special iron, making 
the total number of furnaces now in blast in the North 
East of England 73. Other furnaces are reported to be 
ready to go in, including two on Cleveland, one on hematite, 
and one on basic iron. The home maximum price |; 
unchanged at 87s. 6d. for No. 3, No. 4 foundry, and No. 4 
forge, with a premium of 4s. for No. 1. The quotation 
for export remains at 97s. 6d. for No. 3, with No. 1 L02s., 
No. 4 foundry 96s, 6d., and No. 4 forge 95s. 6d. 


Hematite Pig Iron. 

The position in the hematite pig iron trail» 
continues to be extremely diificult as far as new business 
is concerned, owing to the enormous demand for deliveries 
from all quarters. Throughout this district the works 
are kept going at their utmost capacity, and the iron mae 
is going into immediate use. Reports are still current as 
to an increase in the maximum home price, but althoug! 
the question has been discussed, there is as yet no altera- 
tion, and the price stands at 122s. 6d. For a considerable 
period French consumers have been purchasing at the 
home maximum, but the quotation for France has now 
been advanced to 137s. 6d., while that to Italy is fixe: 
at 142s. 6d. There is no heinatite going tv neutrals. 


Iron-making Materials. 

Business in the foreign ore trade is quiet just 
now, consumers having bought heavily during the last 
few weeks. Coke is in good supply, and medium furnace 
kinds are obtainable at around 303. 6d., delivered at tho 
works, 


Manufactured Iron and Steel 
Generally speaking, there has beon no change vf 
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importance this week in the manufactured iron and steel 
trades in the North of England. The principal feature, 
of course, continues to be the large and increasing demand 
for munitions, and between steel shell bars and structural 
sections for arsenal requirements, the producing works 
are exceedingly active. There is always an abundance 
of specifications on hand, The exports, having regard 
to all the circumstances, are kept up to a satisfactory 
scale. During October finished iron and steel to the total 
of 38,408 tons were exported from the Cleveland district, 
or no less than 16,994 tons more than in September. France 
was an enormous customer, taking 27,688 tons, an increase 
of 14,248 tons. India and Ceylon, with 3272 tons, showed 
an increase of 2805 tons, but Japan took only 788 tons, 
as against 2047 tons. The following are the home maxi- 
mum quotations :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s, 6d.; heavy steel rails, £10 17s. 6d.; common 
iron bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s, 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15 58; double best 
bars, £15 12s. 6d.; treble best bars, £16; packing iron, 
£11; packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship, plates, £14 5s.; steel boiler plates, 
£14 5s.; steel hoops, £16 to £17; steel sheets, singles, 
£20; steel sheets, doubles, £22; steel joists, £11 2s. 6d.; 
steel strip, £17 ; heavy sections of steel rails, £12—all less 
2} per cent., except ship plates, angles and joists, packing 
iron and iron bars. 


The Coal Trade, 


The coal trade continues to suffer from depres- 
sion, and business is still conducted under severe restric- 
tions. Coal prices during the past few days have tumbled 
down precipitately, and are now very much below the 
prices, as fixed by the limitation scheme for France and 
Itely. The present conditions are, however, abnormal, 
and cannot, of course, continue for any length of time, 
otherwise the whole question of the limitation schemes 
would have to be revised. As it is, there are not wanting 
signs that the producers are in expectation of more normal 
conditions in the very near future. The present low 
scale of prices is only taken in order to keep as many of 
the pits working as possible, pending the arrival of ships 
in greater numbers. The forward position is, on the whole, 
very satisfactory, and quite heavy sales and contracts 
at limitation prices are being effected. The quotations 
remain for the most part unaltered, but they are nominal 
prices, and susceptible to the exigencies of the tonnage 
supply, though, on the other hand, the colliery owners 
and their agents are disposed to show a stiffer front without 
alteration to any great extent. Northumberland and 
Durham best steams, together with Tyne prime gas coals, 
are all obtainable at 27s. 6d. for spot, secondary steams 
are at about 25s., while smalls are very slack at 20s. to 
21s. for bests and 17s. for seconds. Secondary gas coking 
fuels and good ordinary bunkers are all very easy, and 
obtainable from 17s. 6d. to 20s., according to brand and 
loading positions. The best brands of bunkers are on 
offer very cheaply, but the price is mostly a matter of 
bargaining with a ready steamer licence. The coke 
market is, on the whole, on the easier trend, as there are 
larger stocks, but prices are fairly well maintained. Best 
foundries and patent oven coke are shaded a little easier 
for prompt. The gas-house brands remain steady. 
Quotations are as follows :—Northumberlands: Best 
Blyth steams, 27s. 6d. to 30s.; second Blyth steams, 25s.; 
Tyne prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 
25s.; unscreened bunkers, 19s. to 20s.; households for 
home market, 21s.; for export, 30s.; Blyth best smalls, 
19s. to 20s.; Tyne prime smalls, 20s. to 21s.; second smalls, 
17s. Durhams: Best gas, 30s.; second gas, 23s.; special 
Wear gas, 30s.; smithy, 22s. 6d. to 25s.; coking un- 
screened, 20s. to 25s.; coking smalls, 18s. to 20s.; ordinary 
bunkers, unscreened, 18s. to 20s.; best bunkers, 20s. to 
22s. 6d.; foundry coke, 38s. to 40s.; gas coke, 33s. to 
35s.; furnace coke, 35s. to 36s. 


Durham Miners’ Wages. 


This week a further advance of 5 per cent, was 
conceded to the Durham coal miners, making the wages 
1074 per cent. above the basis of 1879. 








SHEFFIELD. 


(From our own Correspondent.) 


Preparations for Peace. 


Apart altogether from the question of what is to 
be done after the war with all the extra machinery called 
into existence by the requirements of our armies in the 
tield—a highly important question to which THE ENGINEER 
drew special attention last week—so far as Sheffield is 
concerned, I have been enabled to hint from time to time 
that useful measures are being taken to lay down 
machinery for definite service after the war ; that is, for 
the manufacture of something for which we formerly went 
to Germany, and in some cases America. Take stamps 
for drop forgings, for instance. These have been very 
largely bought abroad, but after the war—perhaps before 
then—their manufacture in Sheffield will be established 
all right. Then, as I mentioned in my letter last week, 
we shall no longer have to go to the Continent for magnets. 
Their manufacture requires a good deal of special scientific 
knowledge and skill, but they have long since been 
mastered. Every week, almost, finds greater attention 
being paid to the output of hacksaw blades. We formerly 
used to supply the special steel to the Continent for the 
manufacture of these very useful implements ; now the 
workshop accommodation for the industry is found to be 
much too limited, and extensions are projected. The 
sime development is proceeding in the matter of rock and 
twist drills, All these activities are, of course, well enough 
known. With the exception, perhaps, of the stamps, there 
is not much secrecy about them. But what many people 
in Sheffield itself have very little idea of is the magnitude 
of the measures being taken in some quarters to meet the 
new conditions which will prevail after.the war. 
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What is Sheffield Doing ? 


Preparations are being quietly and carefully 
made for an increased production of commercial stee!, 
but there are excellent grounds for believing that 
they are to be on an enormous scale, Several well-known 
firms are stated to be concerned in the enterprise, which 
has drawn them together into close working arrangements, 
much in the nature of a “‘ combination,” if not actually 
that. Very large tracts of land lying between Sheffield 
and Birmingham have been acquired, and will, it is said, 
be covered in. In connection with the general scheme 
some fifty steel melting furnaces are being put down, and 
it is understood that when the plan is completed provision 
will have been made for an enormous regular output of 
steel. This will probably be of the cheaper kind, such as, 
in pre-war days, we bought in very large quantities from 
Germany in particular, and should enable consumers of it 
to become formidable competitors in new home and foreign 
markets. The question is often asked, ‘“‘ What is Sheffield 
actually doing in the matter of preparation for trade 
development after the war ?” This scheme which I have 
been able to outline’ is a sound answer to the query, and 
will undoubtedly lead to an extraordinary increase of 
output. Hitherto the efforts of the steel industry of the 
Sheffield district have been chiefly concentrated upon the 
production of special qualities—the importance of output 
has been measured by value rather than bulk. This 
established reputation will remain, but far greater atten- 
tion than ever before. will be paid to cheaper grades. 


ws LATER. 


With reference to outline of close working arrangements 
with steel firms here, shareholders in Samuel Fox and Co. 
are now informed that a provisional agreement has been 
reached for amalgamation with Steel, Peach, and Tozer. 
The arrangement is fixed as from July last. year. There 
is to be interchange of directors, profits are to be shared, 
and the joint concern is to run under a new name. 


Things we have Learnt, 


Gradually the fact is being grasped that anything 
which Germany did in industrial matters we can do. The 
only question is, as Baron Heyking, the Russian Consul- 
General, said to me in a recent interview, will we do it ? 
As already shown, many such problems have been already 
tackled with great success. In fact, it is not too much to 
say that, so far, there have been no failures. The amaz- 
ing thing generally is how really easy it is to do anything 
that two years ago seemed to be regarded as Germany’s 
speciality. The making of laboratory glass will always be 
an outstanding example of this. Jena’s fifty-year-old 
reputation went down like a ninepin before the efforts of 
British scientific research, and a matter of three or four 
months’ training of ordinarily intelligent glass workers. 
Now our chemical glass production surpasses anything 
that came from Jena, burettes, pipettes, and other gradu- 
ated ware being turned out with the utmost precision and 
facility. We have, indeed, to thank the enemy for waking 
us up, Just in the same way the press-making industry 
was, up to a comparatively few years back, the virtual 
monopoly of Germany. We always went there for them. 
Then a Sheffield firm—-Davy Brothers—turned its atten- 
tion to the matter, with the result that the place is famous 
now the world over for its hydraulic presses. It is not 
many years since the great Krupp concern came to Shef- 
field for an 8000-ton armour plate bending press as being 
the best thing of the kind on the market. At the present 
moment locally made 8000, 10,000 and 12,000 ton forging, 
slabbing and armour plate bending presses are in operation, 
beside very large numbers of shell presses. Since the war 
commenced there must have been fully 300 presses of one 
kind or another turned out in Sheffield. Another point 
is that before the war broke out British shipbuilders were 
large buyers in Germany of steel castings. We bought 
them very cheaply, so much so that when we fell back on 
our own resources it was to discover that the home-made 
article cost 50 per cent. more. Part of the reason for this 
was, no doubt, that Germany made her castings from basic 
steel, which we would not, though the German casting 
passes the scrutiny, of the Board of Trade—our acid steel 
could not do more. In the opinion of Sheffield men who 
know, however, there ia little likelihood that such a wide 
margin in the two prices will prevail after the war. 
Altogether the position is a very interesting one and full 
of possibilities. 


War Profits. 


The discussions that have been going on regarding 
war profits—* profiteering ” is the popular phrase—have 
called forth a sort of protest by numbers of the smaller 
firms in the Sheffield district. It is perfectly true that 
there are some firms to whom the war has meant financial 
salvation, but in the case of most of these it was salvation 
from the position into which the very circumstance of the 
war had plunged them without warning. Others there 
were, doubtlessly, who were on their last legs prior to the 
outbreak of hostilities, and to them came the chance of their 
life. The great armament concerns may be said to have 
been waiting and preparing themselves, in the interests 
of the nation as well as of themselves, for such a day as has 
now come. They had sunk millions of pounds sterling 
in machinery, much of which could only be used for so 
many months each year. It was idle for the remainder. 
To have machinery idle at any time is a serious loss on the 
outlay. But experience does not show that the profits 
made by these firms have increased very extraordinar.ly 
during the war. The average dividends paid by four of 
the armament firms for the past eleven years runs to little 
more than 8 per cent. per annum, which cannot be said 
to be exorbitant. But what I was about to say was that 
large numbers of the smaller steel firms, with sound home 
and oversea connections, are by no means netting the 
profits that some people appear to imagine. For the time 
being they have had to abandon their old connections and 
devote themselves to war work. The contract prices for 
much of this is officially fixed, and at such a figure that, 
after quite big war bonuses to employees, and the higher 
costs of all raw material are taken into consideration, 
these firms are certainly not “ fattening upon the war 
needs of the nation.” They would, indeed, infinitely 
prefer, from the financial point of view, to be permitted 
to continue on private work, Just now they could get 





any price they cared to ask, the demand is so great and so 
hard to satisfy. 


Round the Works. 


Manufacturers’ warehouses at the railway com- 
panies’ depdts are absolutely choked up with goods 
of various kinds, waiting for a chance of getting away. 
The tonnage of traffie being handled both in and out 
is enormous, but with depleted staffs it is di ficu't 
for the railway people to hope to overtake arrears. 
Tramway material requirements continue to come to 
hand, but not in any particular volume. The latest 
contract is for special trackwork for the Wolverhampton 
Corporation. New overseas business includes tools 
for Savanilla, Natal, Madras, Calcutta, Barcelona, 
Maranbam, Bilbao, Bahia, Perth, Melbourne, Winnipeg 
and Seville; electro-plate for Montreal, Winnipeg, 
Toronto, and St. John ; cutlery for Cartagena, Algoa Bay, 
Toronto, Bahia and Barbados; saws for Samarang, 
Sekondi, Rio, Dundas, Santander and Santos; steel 
for Hong-Kong, Kobe, Osaka and Yokohama; twist 
drills for Freetown; sheep shears for Melbourne; and 
machetes for Accra and Sekondi. An indication of the 
position of semi and unskilled labour in this district 
was given at a meeting the other day of the Sheffield 
District Council of the National Amalgamated Union 
of Labour. It came out that during the last quarter 
17 important wages disputes have been dealt with, the 
result being an annual wage gain of £30,193, the claims 
being practically all based on the increased cost of living. 
The total membership in this district is 19,000. In the 
hammer trade a claim for increased. wages has been 
submitted to arbitration, and it was stated that in various 
industries settlements had been arrived at without the loss 
of a day’s work. Negotiations are proceeding, it appears. 
for amalgamation with the Workers’ Union, which would 
secure a total membership of 250,000, and an income of 
£50,000. 


Iron, Steel, and Coal. 


What I was able to forecast in a previous letter 
is now working out. The supplies of raw material for 
hematite iron making are coming forward much more 
freely, and both on the East and West Coasts prospects 
are bright of new furnaces being put into blast. All 
this, however, and more is necessary if the ever-swelling 
demand is to be kept in hand, for the call for hematite iron, 
especially of the semi and special qualities, is very insistent. 
If more workers are to be recruited for munition making 
the requirements of this material will, of course, increase. 
But the need will be met all right. Common irons are 
not very active, and it is said that some makers would 
not be adverse to steadying prices slightly for Derbyshire 
foundry. As a rule, however, producers are not particu- 
larly anxious sellers, and hold firmly to maximum values. 
Billets are in much the same position as for some time 
past. Provision is being made, as indicated elsewhere, 
for very greatly increasing the output of basic, but acid 
billets are not too plentiful. Bar iron is, of course. 
in leading strings. The output of steam coal is going 
away freely. France and Italy are now taking very 
big shipments, and neutrals are asking for a great deal 
more than they can get, chiefly because carrying tonnage 
is so much against them. Inland consumption becomes 
heavier, but I hear of little difficulty yet about deliveries. 
For inland and export to Allies values show practically 
no change, but neutrals’ find the market tone stiffer. 
For inland sales best, South Yorkshire hards are quoted 
17s. 9d. to 18s. ; best Derbyshiré hards, 16s. 9d. to 17s. 3d. ; 
seconds, 16s. 3d. to 16s. 9d. ; and steam cobbles, 16s. 2d. 
to 16s. 9d. Nuts are very strong and becoming rather 
scarce, so that from all appearances the easiness in slacks 
is likely to disappear soon as this class of fuel may have 
to be utilised by munition works for consumption along 
with nuts. So far, however, slacks are under a little 
selling pressure. House coals are in great demand. 








SCOTLAND. 
(From our own Correspondent.) 


Export Business. 


ConprT1ons in all departments of the export 
trade are extremely dull at present. Inquiries are plentiful 
enough, but the difficulties in the way of securing shipping 
licences are numerous. 


Timber. 


Considerable improvement is reported in the 
timber trade. A large business has been done in ship- 
building specialities of late, and inquiries are numerous, 
while there is more disposition to buy against forward 
requirements than has been the case for a long time past. 
Prices are very much stiffer and are inclining upward 
in every direction. Recent shipments have been heavy 
and include several cargoes of spruce, pine, and birch 
planks from Quebec. : 


Pig Iron. 


There is no change in the position of the Scotch 
pig iron trade. The bulk if the output is already con- 
tracted for, while in the case of hematite the production 
is below reqtirements. Consequently, new business 
is difficult to arrange on home account, while shipments 
have been extremely small. Total exports for the past 
week amounted to 484 tons—94 tons foreign and 390 tons 
coastwise—against 1818 tons in the same week last 
year. Total shipments for the year to date amount to 
70,484 tons, against 126,437 tons in the same period 
in 1915, showing a decrease of 55,953 tons. Pig iron 
warrant stores now amount to 5884 tons, compared with 
116,098 tons at the end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d. ; 
No. 3, 120s:; Clyde, Summerlee, Calder and Langloan, 
Nos, 1, 130s, ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; 
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No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 
130s. ; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
121s. 6d.; Shotts and Carron at Leith, Nos. 1, 130s. ; 
Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The position in all departments of the finished 
steel and iron trades continues to be one of extreme 
activity. At the steel works the bulk of the output 
consists of shell bars and billets for the British and French 
Governments, also plates and sectional material for 
the Admiralty. Prices are very firm at about £14 10s. 
per ton net for ship plates, £15 10s. for boiler, and 
£14 7s. 6d. per ton, net, for angles. Black sheet makers 
are finding it impossible to overtake arrears and are 
hard put to it to meet the present demand. Russia 
and France are buying large quantities, and the production 
is barely enough to go round. The price is unchanged 
at £18 Ss. to £18 10s. per ton, net, for export. Business 
in galvanised sheets is particularly quiet, as export licences 
are practically unprocurable. ‘Tremendous pressure exists 
at the malleable ironworks. The output of the steel 
departments is all required for the Government, but 
a good general business is being done*in iron. ‘* Crown ” 
quality iron bars are quoted £14 12s. 6d. per ton, net, 
for export, and mild steel bars £16 10s. to £17 10s. per ton, 
net, for basis sizes. Iron and steel tubes are in good 
demand for -home and export, and all departments of 
the engineering trade are extensively employed. 


Steel Prices. 


In connection with the home trade, a complete 
list of revised prices has been issued. The principal 
basis prices are as follows :—Steel ship, bridge, and 
tank plates £11; plates under }in. thick, £14 10s. ; 
plates under }in. thick, £17; S.M. boiler plates, £12 10s. ; 


steel angles, bulb angles, jin. and up, £11 2s. 6d.; 
small angles, jin. thick and up, £14; rounds, 
squares, and hexagons, untested, £12 10s.; _ ditto, 


tested, £13: smaller sizes under 3in., untested, £15: 
ditto, tested, £15 10s. per ton, net, f.o.t. at works. 


Coal. 


Coal markets are firm and healthy all round, 
and although the actual turnover has not greatly increased 
business continued to run on steady lines. Collieries 
generally are booking as much*business as they can 
overtake in the meantime, even although shipments 
are practically confined to Allied requirements. In 
the West of Scotland district, all coals are now a trifle 
easier owing to a more plentiful supply. Splints are 
steady, while navigations have large orders on hand. 
Steams are unchanged, and smalls, also, remain on last 
week’s level. Ell coals are quoted f.o.b. at Glasgow, 
26s. to 28s.; splints, 25s. to 32s. 6d.; navigations, 
30s. to 33s. ; steams, 21s..to 27s. 6d.; treble nuts, 23s. ; 
doubles, 22s.; singles, 21s. per ton. In the Fifeshire 
district bookings are largely confined to first-class steams 
and navigations, and a certain amount of smalls. Values 
are very firm and inclined to harden. First-class screened 
navigations are quoted f.o.b. at Methil or Burntisland, 
30s. to 40s. ; unscreened, 28s. to 35s. ; first-class steams, 
28s. to 35s.; third-class steams, 22s. to 25s. per ton. 
The position in the Lothians district remains satisfactory 
so far as regards the bookings for November at any rate. 
Tonnage is still short, however, and licences difficult 
to obtain. Best steams are quoted f.o.b. at Leith, 30s. ; 
seconds, 29s. per ton. The aggregate shipments from 
Scottish ports during the past week amounted to 179,231 
tons, compared with 201,928 tons in the preceding week, 
and 220,618 tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


A VERY unsettled feeling has been in evidence 
on the commercial side of the coal trade during the past 
week, and the difficulties of coal exporters and coalowners 
have been fairly pronounced. Coalowners have had a 
hard time to keep pits working, owing to tonnage being 
out of position, and this and other matters have combined 
to lessen the activities of coal exporters. The question 
of the new Mediterranean charter was up for consideration 
in London last week-end between the coalowners, coal 
exporters, shipowners, and representatives of the Italian 
Committee in London. The main point discussed was 
relative to the cost of demurrage at discharging ports 
being borne by the charterers. It was arranged that 
until the matter is finally settled the charter as printed 
is to be operative, so that, in the meantime, responsibility 
for the expenses of demurrage at discharging ports devolves 
on merchants. 


Export Returns. 


Shipments of .coal, coke, and patent fuel from 
South Wales were about 50,000 tons less than the preceding 
week, which was not surprising, in view of the scarcity 
of tonnage. The total foreign exports were 351,809 tons, 
of which 330,505 tons went to British and Allied destina- 
tions, this being equal to 93.93 per cent., so that the 
balance of 6.07 per cent. was all that was dispatched to 
neutral countries. France took no less than 195,000 tons 
odd, or 55.43 per cent., and in the case of neutrals the 
largest quantity went to Spain, the total being 15,476 
tons, or 4.39 per cent. 


Coalfield Wages. 


Formal notice was given last week of applications 
from the coalowners for a reduction in the general wage 
rate of 10 per cent., and from the miners’ leaders for an 
increase of 15 per cent. The coalowners have issued a 
statement, which points out that in consequence of the 
absence from the Conciliation Board agreement of a 
fixed equivalent, and of the failure of the owners and work- 
men mutually to agree upon one, the owners have been 


obliged on each occasion, when applications have been 
made for a variation in the -wage rate, to submit a figure 
which they consider to be a fair equivalent. This is the 
course they have now adopted, and they base their 
application for a 10 per cent. reduction on the ground 
that consideration must be given to the increase which 
has taken place, and continues to take place, in the cost 
of production, The owners, it is stated, can only pay 
increased wages on the difference between the enhanced 
price and the enhanced cost, and they claim that full 
consideration must be given to such increased working 
costs in the fixing of the general rate. There has been an 
increase in the selling price, but if the relative positions 
of the owners and workmen are to be maintained, the two 
factors of higher prices and higher costs must be considered 
together in the determination of the general wages rate, 


Mannesmann Tube Company. 


At a meeting of the Parliamentary Committee 
of the Newport Corporation recently it was reported that 
the shares of the Mannesmann Tube Company had now 
been acquired by British interests, that the company had 
made arrangements to go on with the Newport under 
taking, and that it was intended at once to proceed with 
the construction of the works, the first section of which 
it was hoped to complete by next midsummer. This 
would entitle the company to ask the Corporation for 
500,000 gallons of water per day, according to agreement. 


Current Business, 


There has been no improvement in current 
operations this week. Tonnage has come along more 
freely, but the bulk of it comprised vessels for which 
cargoes had been arranged, and which had been delayed 
by bad weather. Unfortunately, a good number of the 
vessels, immediately upon arrival, have had to go into 
the hands of the repairers on account of the damage 
sustained, and this is hindering their readiness. Still, 
the dock lists present a healthier appearance, and, in 
fact, the coal market in times past has displayed a stronger 
tone upon far lower supplies of steamers. Under existing 
circumstances immediate recovery from recent depression 
is out of the question, as the stocks of coal that have to 
be worked off are very heavy, and the daily production 
at the pits is so good as to help to retard any upward 
movement in prices. The result is that, although in the 
main coalowners are much better placed, there is still 
the necessity to get wagons cleared to enable work at 
the pits to be continuous, and, as a consequence, many 
salesmen have to be content with limitation prices of 
30s. for large and 20s. for smalls, both for business to 
which the limitation scheme applies and for orders outside. 
Their prices, however, for shipment ahead are firmer, but 
as yet it is only in isolated cases that they can command 
them, as so little business is being placed. Prices for 
supplies ahead are 5s. to 7s. 6d. above what merchants 
can do business at for spot loading in the ease of leading 
qualities of large coals, while smalls are very irregular 
and fairly plentiful as regards cargo sorts, which 
ean be arranged without any difficulty about 20s. and even 
under for prompt shipment. In the case of bunkers, 
best descriptions are quoted at 22s. 6d. for early loading, 
and 25s. for backward shipment. House coals and other 
descriptions for inland use are in demand, and this week 
the South Wales District Coal and Coke Supply Committee 
has been communicated with by the Board of Trade, 
urging that home consumers should be requested to take 
advantage of the accumulation of supplies to fill up their 
requirements for the winter. Patent fuel is unaltered, 
while pitwood is about steady at 44s. to 45s. Supplies 
have come along fairly well for the Admiralty pits, but 
the amount of “‘ free” wood is very limited. The diffi- 
eulty in getting wagons has, however, operated against 
a sharp rise in values, which under other conditions would 
have been the case. 


LATER. 


There is no change of any note in the market, which 
is easy for prompt supplies. Prices are at about the 
limitation values, but higher figures are quoted for forward 
loading. No business of any account is being arranged 
ahead, as the tonnage position is so uncertain. Rates 
for ports to which the limitation scheme applies continue 
to advance. Small coals are weak for early shipment, 
like large descriptions, but business has been arranged 
this month and next at 25s. for best bunkers. Patent 
fuel is 40s. to 42s. 6d., but pitwood remains unaltered. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 32s. to 34s.; ordinaries, 
30s. to 32s.; best drys, 32s. to 33s.; ordinary drys, 30s. 
to 3ls.; best bunker smalls, 22s. 6d. to 24s.; best ordinaries, 
20s. to 22s.; cargo smalls, 20s. to 21s.; inferiors, 18s. to 
20s.; best Monmorthshire Black Vein large, 34s. to 36s.; 
ordinary Western Valleys, 32s. 6d. to 35s.; best Eastern 
Valleys, 32s. 6d. to 35s.; seconds Eastern Valleys, 30s. 
to 32s. 6d. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 30s. to 32s.; smalls, 25s. 6d. to 26s. 6d.; 
No. 2 Rhondda large, 29s. to 3ls.; through, 22s. to 24s.; 
smalls, 19s. to 21s.; patent fuel, 40s. to 43s. 6d. Coke : 
Special foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. 
to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, ex ship, 
44s, to 45s. 


Newport. 


The market has ‘been quiet, and much on the 
lines of last week. Values for immediate shipment are 
still easy, and are much a matter of individual bargaining. 
Buyers able to find ready tonnage have been able tu 
dictate their own terms, but for forward shipment sellers 
are holding firmly to their ideas, which are several shillings 
above what will be accepted to clear wagons promptly. 
Approximate prices :—Steam coal: Best Newport Black 
Vein large, 34s. to 35s.; Western Valleys, 32s. 6d. to 34s.; 
Eastern Valleys, 32s. 6d. to 34s.; other sorts, 30s. to 32s.; 
best smalls, 23s. to 24s. ; seconds, 20s. to 22s. Bituminous 
coal: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 





to 25s. 6d.; patent fuel, 40s. to 42s, Pitwood, ex ship, 
44s. to 45s, 





Swansea. 


The market generally has been very slow, as 
tonnage supplies have been below requirements, and there 
is very little being offered for engagement. Quotations have 
ruled “easy for prompt shipment. Large anthracit« 
shows very little change, while machine-made descriptions 
have only barely maintained their position. Approximate 
quotations :—Anthracite: Best malting large, 31s. to 
33s.; second malting large, 29s. 6d. to 31s.; Big Vein large, 
26s. 9d. to 298.; Red Vein large, 25s, 6d. to 278.; machine- 
made cobbles, 42s. to 42s. 6d.; French nuts, 41s. 6d. to 
42s. 6d.; stove nuts, 41s. to 42s. 6d.; beans, 29s. to 31s.:; 
machine-made large peas, 20s. to 23s. 6d.; rubbly culm, 
14s. to 14s. 6d.; duff, 6s. 3d. to 6s. 9d. Steam coal : 
Best large, 32s. to 32s. 6d.; seconds, 30s. to 31s.; bunkers, 
25s. 6d. to 30s.; smalls, 18s. to 20s. Bituminous coal : 
No. 3 Rhondda large, 30s. to 32s.; through and through, 
24s. to 26s, Gd.; smalls, 20s. to 21s. 6d.; patent fuel, 38s. 
to 40s. 


Tin-plates, &c. 


The local iron and steel trades display no new 
feature, but briskness prevails in all branches, Govern 
ment requirements showing a steady increase. All works 
are engaged at full pressure, but the tin-plate industry 
is in a very uncertain and unsatisfactory state. Licence 
difficulties, &c., make business very hard, while the 
shortage of steel bars and acid gives rise to continual 
anxiety. Values are difficult to determine with accuracy, 
but quotations by makers rule about 27s. for I.C., 
14 x 20 x 112 sheets for Government work under 
Class A and B orders. Terne-plates are nominally 27s. 
for LC., 14 x 20 x 112 sheets, but for stock plates up 
to 35s. per box is quoted. The following are prices from 
the Swansea Metal Exchange :—Tin-plate and other 
quotations : Galvanised sheets, 24 g., nominal ; block tin, 
£183 7s. 6d. per ton cash, £184 15s. per ton three months ; 
copper, £124 10s. per ton cash, £120 per ton three months. 

English, £32 5s. per ton; Spanish, £30 10s. per 
ton ; spelter, £52 15s. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Puysicat Socrery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. (1) * On 
Diffusion in Liquids,” by Basil W. Clack, M.Sc. ; (2) ‘ On the 
Regularity in the Distribution of the Satellites of Spectrum 
Lines, with a Note on the Structure of the Green Line of Mercury, 
and Terms of Correction in Using a Concave Grating,” by 
Professor H. Nagaoka. 5 p.m. ’ 


SATURDAY, NOVEMBER llirxa. 

MANCHESTER AssOCIATION OF ENGINEERS.——Paper by Mr. A. 
A. Barnes, A.M. Inst. C.E., ‘‘ The Nile and the Utilisation of 
its Water Power.” 

KEIGHLEY AssocIATION OF ENGINEERS.—Assembly Room of 
the Cycling Club, Keighley. ‘‘ Some Modern Developments in 
Steam Engine Practice,” by Mr. Wm. Eastwood. 6.45 p.m. 

THe ASSOCIATION OF MINING AND ELECTRICAL ENGINEERS. 

-Royal Technical College, Glasgow. “ Friction Surfaces,” 
by John Oswald ; ‘“ Demonstration of Oxy-acetylene Welding,” 
by W. L. Brown. 4.30 p.m. 


MONDAY, NOVEMBER 13rsz. 

Tue InpustTrRIAL DEVELOPMENT COMMITTEE OF THE Cor- 
PORATION OF THE Crty oF NotrincHaM.—Exchange, Notting- 
ham. An address on ‘ War and Industrial Revival,’ by Mr. 
T. C. Elder. 6.30 p.m. 


TUESDAY, NOVEMBER li4ra. 


Crrcrz oF Screntiric, TECHNICAL, AND TRADE JOURNALISTS. 
——Hall of the Institute, Tudor-street, E.C. “The Human 
Element in Factories,” by Mr. Rowntree. 5 p.m. 

Te Instirution or Execrrican ENGINEERS: ScorTrisn 
Locat Section.—Rooms : 207, Bath-street, Glasgow. Opening 
address by the Chairman, Mr. J. K. Stothert. 7.30 p.m. 

InstiTruTION oF Etectrica, ENGINEERS: MANCHESTER 
Locat Section.—Engineers’ Club, Albert-square, Manchester. 
Opening Address by Mr. A. E. McKenzie. 7.30 p.m. 


WEDNESDAY, NOVEMBER l5ru. 


or Arté.—John-street, Adelphi, W.C. 
Opening address: ‘The Stability of Great Britain,” by Mr. 
Dugald Clerk, D.Sc. 4.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL 
Secrion.—Birmingham University, Edmund-street. ‘‘ Some 
Aspects of Lord Kelvin’s Life and Work ” (Kelvin Lecture), by 
Mr. A. Russell. 7 p.m. 

Socrety or Cuemicat Inpustry.—Council Chamber, North- 
East Coast Institution of Engi s and Shipbuilders, Newcastle - 
on-Tyne. ‘‘The Organisation of British Chemical Manufac- 
tures,”’ by Sir Charles Bedford, LL.D. 7.30 p.m. 

Roya MeTreoro.oaicas Soctety.—70, Victoria-street, West- 
minster. (1) “ A Meteorologist in China,”’ by C. E. P. Brooks ; 
(2) ““The Storm of the llth to 13th November, 1915, in its 
Passage over the British Isles,” by A. E, M. Geddes. 5 p.m. 


Royat Socrery 





FRIDAY, NOVEMBER lira. 


Tue InstrruTion oF MecuanicaL EnGineErs.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster. : 
Report on the Hardness Tests Research Committee. 6 p.m. 


MONDAY, NOVEMBER 20rs. 
Tue Etecrro-narmonic Socrety.—Holborn Restaurant 
(King’s Hall). Concert (Ladies’ Night). 6.15 p.m. 


THURSDAY, NOVEMBER 23xp. 


Tue Concrete Instrrore.—Denison House, Vauxhall 
Bridge-road, Westminster, S.W. Presidential address by Mr. 
F. E. Wentworth-Sheilds, M. Inst. C.E, 5.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tre Wilfley Company, Limited, Salisbury House, London 
Wall, London, E.C., asks us to state that it represents in this 
country the American Spiral Pipe Works, of Chicago, Illinois, 
for the sale of its products in all parts of the world except the 
United States of_America. 
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BRITISH PATENT SPECIFICATIONS. 








When an i ia icated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 








INTERNAL COMBUSTION ENGINES. 


14,241. October 8th, 1915.—InreRNat ComsBusTION ENGINEs, 
John Thomas Scarborough, 9, Sykefield-avenue, Leicester. 

This invention relates to new or improved valve mechanism 
for internal combustion engines, and more especially to means 
for operating a valve of the plate or disc type. Fig. 1 is a side 
elevation of an engine fitted with the mechanism and Fig. 2 is 
a transverse section on the line X Y. AB are the inlet and 
exhaust ports, C the cover plates carrying the pipes. The 
valves D comprise a plate movable across the ports and 
moving between the faces of the valve chest and cover 


Nt14, 241 





The valve plate is carried by the upper end of the 
arm E of a rocking lever pivoted at F and operated by suitable 
mechanism. In the example shown the lever is rocked or 
oscillated on its pivot to cause the valve to cover and uncover 
the cylinder port by means of a pair of electric solenoids G the 
alternate excitation of which causes a double-ended laminated 
iron core H to be rapidly reciprocated. This movement of the 
iron core is transmitted to the lever E by means of a yoke 
carried by and insulated from the core and engaging the short 
arm of the lever.—October 9th, 1916. 


plate C. 


ORDNANCE AND ARMOUR. 


12,822. September 7th, 1915.—Disarrearinc Gun MountIneGs, 
Sir Arthur Trevor Dawson and another, Vickers House, 


Westminster. 
Figs. 1 and 2 show the chief features of afi elevating and 
d ing mechani for guns which are capable of swinging 





ng 
about a horizontal axis transverse to the axis of the gun. When 
not in use the gun can be stowed within a chamber formed for 
example in the supefstructure of a submarine boat. A is the 
gun and B is the base of the mounting. | C is the chamber in the 
superstructure of a submarine boat, for the reception of the gun 
and its mounting when in the housed position. This chamber 
may be closed by a water-tight door, Dis the pivot pin which 
passes through the forward part of the base B. ie the examples 
shown the gun mounting is of the cone type with worm and 
worm wheel training and elevating gears, the cone being built 
up of steel plate. This cone moves with the gun in training and a 
ball or roller path may be interposed between its lower part and 
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the base of the mounting. The gear for raising and lowering 
the mounting comprises two screw-threaded shafts each engaging 
with a nut E pivotally mounted on the rear part of the base B. 
Each shaft is carried by a bracket F pivoted at G—Fig. 2—to 
the stationary structure and suppo by a member H on the 
structure bet which ber and the bracket F rollers or 
balls are . The shaft is operated through suitable shafts 
and bevel or other gearing from the interior of the boat. It will 
be seen that two screw-threaded shafts J, J are arranged one at 
each side of the base. K—Fig. 2—is an electric motor situated 
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are provided for reversing the’direction of movement of the 
shafts simultaneously without necessitating the reversal of the 
motor.-—October 9th, 1916, 


LOCOMOTIVES. 


15,769. November 8th, 1915.—-Vatvwe Gear yor ‘THREE- 
CyYLINDERED Enarnes, Herbert N. Gresley, Avenue House, 
Doncaster. 

This invention relates to valve gear for locomotives having 
three cylinders, the piston-rods of which are connected with 
cranks set at angles of 120 deg. to ‘each other for instance. 
Figs. 1 and 2 show a diagrammatic elevation and plan illustrating 
one means of carrying out the invention. ‘This consists princi- 
pally im providing connections between the valve spindles or 
rods of two outer eylinders and the valve spindle or rod of an 
intermediate or central cylinder whereby the movements given 
to the valve spindles of the outside cylinders effect the requisite 
movements of the valve spindle of the intermediate cylinder so 
that no independent or separate valve gear—such, for instance 
as that usually employed for each valve of a two cylinder 
engine—is required for actuating the distribution valve of the 
intermediate or central cylinder. ‘he inventor employs two 
rods or levers A B of unequal length and arranged transversely 
of the engine, so as to work in horizontal planes one above the 
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other, these rods or levers being operatively connected one with 
the other and with the valve spindles of the three cylinders. 
Each of these rods is pivotally ec ted, for inst by pins 
and links, at or adjacent its outer end to the valve spindle of the 
adjacent outer cylinder, and the longer rod or lever pivots, 
intermediate of its length, on a fixed point at or near the centre 
line of the engine. The shorter rod or lever pivots intermediate 
its length on or near that end of the longer lever opposite to the 
end connected to the valve spindle of one of the outer cylinders 
the short rod or lever thus being a floating lever. The valve 
spindle C of the intermediate cylinder is pivotally connected, 
for instance by a link D and pins, to the inner end of the lever. 
As an alternative, instead of the above-mentioned arrangement 
of rods or levers, a combination of rocking shafts and levers may 
be employed.—-October 12th, 1916. 





MOTOR CARS AND ROAD TRAFFIC. 


14,254. October 8th, 1915.-THREE-POINT SUSPENSION FOR 
Moror VeEnictEs, Guy Motors, Limited, and another, 
Fallings Park, Wolverhampton. 

This invention is for a three-point suspension system in which 
one of the three points has a universal joint in the supporting 
structure, while the other two points have each a universal joint 
in a member having a pivotal connection with the structure. 
Figs. 1 and 2 are sectional views of the front suspension member, 
and Figs. 3 and 4 show corresponding views of the rear suspension 
parts. The third point or single suspension is at the front of the 
main frame, being taken off a channel-section steel cross-member 
A which is rigidly secured at each end to the longitudinal 
members of the main frame so as to form an integral part thereof. 
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The front suspension comprises a bolt B which is rigidly secured 
to the centre of the arched transverse member C of the sub-frame 
and projects upwardly therefrom at right angles to the plane 
of the latter. _The free upper end of the bolt is formed with a 
ball-sha) end D which takes a seating in a cup-shaped socket 
carried by the front cross-member of the frame, in which socket 
it is retained by an adjustable cup-shaped nut E screwing into 
the socket and provided with a locking device F. The ball and 
socket joint is provided with a lubricator. The rear ends of 
the sub-frame, which is of U-form in plan, are suspended from 
a tubular cross-member G rigidly secured at each end to the 





within the submarine hoat and operating upon the shafts J, J 
simultaneously through the gearing shown, Suitable means 


side members of the main frame. The two rear suspensions each 








comprise a hanger H mounted on the tubular cross-member so 
as to be free to swing in a fore and aft direction. The free ends 
of the hangers have also ball and socket connections with the 
ends of the sub-frame, being provided with bolts J having ball- 
shaped ends K which work in oo ing sockets carried by 
the rear ends of the sub-frame, As regards the front suspension 
it will be seen that while the sub-frame is at all times free to 
swing in a lateral direction relatively to the main frame and to 
rise and fall about the front end as centre, the rigid connection 
of the ball-ended bolt with the sub-frame precludes the possibility 
of any fore and aft movement of the latter.— October 9th, 1916, 





MINES AND METALS. 


101,650 (1810 of 1916). February 7th, 1916.—MEaNs or 
PREVENTING Pirprxac tx Incots, Sir W. G. Armstrong, 
Whitworth and Co., Limited, Elswick Works, Newcastle-on- 
Tyne, and others, 

This invention relates to a process for the prevention of piping 
or segregation in steel ingots or other castings, of the type in 
which the metal is maintained molten at the top of the ingot or 
casting by means of an electric arc, of which the metal itself 
forms one of the electrodes. Ingots free from piping are formed 
by providing at or in the bottom of the pow. a metal plate or 
block which is connected to one of the electric leads and upon 
which the molten metal is poured, the other lead being connected 
to an electrode adapted to be brought into epg above the 
ingot or casting to produce an are between the top of the ingot 
or casting and the electrode. Preferably also the inventors 
place over the mould a cover to prevent the escape of heat. 
At the bottom of the mould A and resting on the base B is 
provided a metal plate C having a tongue to which is connected 
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one of the leads D from a convenient source E of electricity. 
The other lead F is connected to an electrode G. When an 
ingot is to be cast, the contact plate C is placed on the base B; 
the mould A is placed in position and the metal is poured into 
the mould. As soon as possible after the mould is filled, the 
cover H and the electrode G are lowered into position over the 
top of the mould and the current is switched on. The current 
passes on the one hand through the lead D, plate C and the metal 
of the ingot, which by partial welding is maintained in good 
contact with the plate, and on the other hand by the lead F and 
the adjustable electrode G, and an are is formed between the 
molten metal at the top of the mould and the electrode. It is 
claimed that the heat produced thereby maintains the metal 
at the top of the ingot fluid until the rest of the ingot has 
solidified and so prevents the formation of pipes or blow-holes 
and sogrog ation. When the ingot has cooled, the tongue is 
knocked off while the plate C, which is now firmly welded to the 
ingot and forms part of it, is removed with the “ crop end.’’— 
October 12th, 1916. 


MISCELLANEOUS. 


14,277. October 8th, 1915.—Sream Insgectors, Robert G. 
Brooke, Upton Grange, Macclesfield. 

This invention relates to injector overflow valves, in which a 
valve loading spring is adapted to re-act upon the valve through 
a bush that is movable to a limited extent in relation to the 
sleeve which confines it. The spring A is arranged to bear at 
one end upon a collar B of a bush C that is movable to a limited 
extent in relation to the sleeve D and encircles the stem E of the 
overflow valve F, the other end of the spring bearing against the 
closed end G of the sleeve, so that the spring is never free. The 
arrangement is such that the valve F has a free opening movement 
limited only by contact with the spring-loaded bush C. In other 
positions of the control sleeve D, however, the spring A can be 
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made to bear more or less intensely upon the bush C and through 
it upon the overflow valve F to suit any required overflow, and 
so as to vary the initial load which the valve is to encounter when 
it is no longer desired that it should freely open. Finally, the 
position of the control sleeve D may be adjusted until the 
spring A is so far compressed as to hold the valve, through the 
bush, to its seating with a force that will permit the blowing 
back of steam into the water supply. Or, the said control 
sleeve D may be adjusted in position until it actually engages 
the overflow valve F, in which case it will positively hold the 
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valve closed as in other forms of injector. The limitation of 
movement of the bush Cin an outward direction relatively to 
the sleeve may be effected by means of an annular stop, which 
with the construction of control sleeve D shown, may conveniently 
he vegans 2y . H that is screwed into the sleeve and is 
to re; or the purpose of the ifieation as formin 

part of the sinova.-Oatlher 9th, 1916. — . 


14,365. October llth, 1915.—Vatve Mecuanism, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London (a communication from the Cieneral Electric 
Company, Schenectady, New York). 

Fig. 1 is a sectional elevation of a pair of valves constructed 
in accordance with this invention, and Fig. 2 is a diagrammatic 
illustration of the mechanism applied to the operating means of 
a pantograph trolley. The valves are intended for use in the 
control of the admission and release of compressed fluid in con- 
nection with pressure actuated devices. In such cases it is 
usual to employ two separate valves, whereas in the present 
invention the pair of valves is positively interlocked in such 
a manner that when one of the valves is moved from “ closed ” 
to “ open,” or vice versd, the other valve is moved to the opposite 
position, The base of the valve structure is provided with a 
passage A and also with three ports, namely, an admission 
port B, an intermediate port for conducting fluid to a power- 
actuated device, and the exhaust port D. The admission port 
is normally closed by the valve E which is biassed to the closed 
position by a spring F, and the exhaust port is provided with 


a valve G which is normally held open by gravity, and is so 

as to be closed by a predetermined pressure below 
it in the chamber or passage A. Mounted upon the base are 
the upright portions H and J in which are mounted the solenoids 
coils K and L which control the operation of the valves through 
their plungers. Pivoted at the point M is the lever N, one end 
of which rests upon the top of the plunger of the admissisn 
valve. E and the opposite end of which is provided with an 
operating handle and also with an adjusting screw which rests 
on the top of the plunger of the exhaust valve G. The arrange- 
ment of the lever is such that it is subject to movement which 
is limited by the stop O and the adjusting screw resting on the 
plunger of the valve. In Fig. 2 the invention is illustrated as 
ree a to control the raising and lowering of a pantograph 
trolley P, arranged to be actuated by pressure-actuated pistons 
in. the cylinder Q which is connected by piping to the inter- 
mediate port of the valve structure, compressed air being 
supplied for the purpose from the reservoir which is connecte:! 
by piping to the admission port B.—October 11th, 1916. 


14,439. October 12th, 1915.—Mortor Prioveus, Stock Motor- 
pflug G.m.b.H., Kopenickerstrasse, Berlin. 
. Fig. 1 is a plan partly in section of a motor plough and Fig. 2 
is an enlarged section of the mechanism forming the subject of 
this invention. The plough frame carrying the ploughshare~ 
is adapted to have its elevation varied with respect to the steering 
wheel A by rotating from the shaft B through the medium of 
a worm wheel, a shaft C and a bevel gear D, the pinion E engaging 
with a rack F connected with the steering wheel. The shaft 
can be set in rotary motion from the driver’s seat, by the handle ( 
or the controlling lever H. The latter co-operates with a 
reversing gear J connected with a shaft K driven from the engine, 


which is not illustrated. Upon the shaft, a brake L is mounted. 
One end of the band of the brake is secured to the pivoted end 
of a lever carried by an adjustable boss on a sleeve on the 
steering shaft. The other end of the band is connected with 
the free end of the lever, which is also connected with a foot 
pedal M. When the driver desires to raise or lower the plough 
frame he releases the brake L, by treading on the pedal M, 
whereupon by means of the handle or lever, the shaft B is set 
in rotation. After the desired elevation is effected, the lever H 
is operated to stop rotation of the shaft B, which is usually 
returned automatically to its inoperative position under the 


14,565. October 15th, 1915.—Apparatus For REMOVING CoKE 
From RETORTS OR FuRNAcES, Drakes Limited, Ovenden, 
Halifax, and another. 

Tn this apparatus means are provided to convey or deposit 
the red-hot coke from the position where it is discharged from 
the retort or furnace, immediately into such a place or position 
where it may be afterwards cooled, slaked, or otherwise treated 
as desired without interfering in any way with the freedom of 
access to the adjoining retorts. The invention consists in 
arranging apparatus which can be moved along the front outer 
ends of the series of retorts or furnaces so as to receive the 
discharged red-hot coke in an appropriate manner and imme- 
diately convey it in the same direction as it is discharged from 
the retort or furnace, so that it may be deposited through or to 
the outside of the side wall of the retort house on to receptacles 
of such a character as will permit the cooling or slaking of the 
coke. The inventors make use of a vehicle A which travels on 
wheels and rails along the front of the retorts B. Chutes C are 
provided on this vehicle to meet the requirements of the retorts, 
and these discharge their contents into a supplementary vehicle D 
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which travels on rails E at right angles to the vehicle A and at 
the required elevation. Mounted upon the vehicle A is an 
electric motor F constructed and arranged to transmit motion 
to winch or crane mechanism G, the ropes H from which take 
over guide pulleys in order to have their outer ends secured to 
the vehicle D. Thus on the vehicle D having received the 
discharged coke from one or other of the retorts, the attendant 
will then put the motor into action and cause the vehicle D to 
travel over the rails to discharge its contents on to an inclined 
late or surface J extending through the wall of the building. 
is incline J is succeeded by an inclined prepared surface 
at a lower level, the surface being of refractory material, so that 
when the coke discharged from the vehicle has deseended on to 
the surface it is retained thereon by a hinged door or guard. 
While on this surface the coke may be cooled by water from the 
hose pipe, the water being conducted away by the trough 
shown. Afterwards a door is opened and the coke i 
deposited into the truck shown.-—October 12th, 1916. 


101,678 (7517 of 1916). May 26th, 1916.—Sparkine Pives, 
Arthur E. Lamkin, 86, Springfield-road, Preston Park, 
Brighton. 

Sparking plugs constructed in accordance with this invention 
are provided with means of cooling the porcelain insulator, the 
conducting tube and the sparking points and for keeping the 
latter clean. The outer end of the porcelain insulator A is 
secured to an air-tight box B to which the terminal D is 
secured. The high-tension current conducting tube F 
is passed down the centre of the insulator A and projects 
into the box B where it terminates in a valve box H and is 
furnished with a controlling valve G which is automatically 
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worked by the engine piston. L is the tube leading from the 
induction pipe of the engine to the valve box H and through 
which the charge is drawn to the sparking plug. On the engine 
side of the control valve G the tube F acting as the central 
electrode is formed with a branch which is carried through the 
wall of the box and is there provided with a tap M for testing 
if the plug is sparking. The tap also enables petrol to be 
injected on the firing points, when desired, to facilitate the 
starting of the engine. N is a gauze baffle fitted on the intake 
side of the control valve to prevent dust entering the tube and 
to obviate risk of back-firing.—-October 12th, 1916. . 








Proposep New Rattway 1n Braziu.—The Diario Official 
(Rio de Janeiro) of September 27th publishes a Decree (No. 
12,185), conceding to Sr. Alberto Alvares de Azevedo de Castro 
permission to construct and work a railway from Cuyabé, the 
capital of the State of Matto Grosso, vid Sant’Anna do Parana- 
hyba, to the Araraquara Railway, with which it will connect 
either at Jangada or at 8. José do Rio Preto. The line will be 
single-track and of metre gauge. Plans relating to sections of 
not less than about 62 miles must be submitted for the approval 
of the Government. Those for the first section must be presented 
not later than June 30th, 1919, and those for all the other sections 
must be presented by the end of 1924. Construction work 
must be commenced within a period of a year from the date of 
the approval of the plans relative to the first section, and at 
least 31 miles of line must be constructed each year. The con- 
cession is for a period of sixty years, counting from January Ist, 





action of a spring.—-October 12th, 1916. 
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THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy-~ patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tak ENGINEER by Lewis 
Wm: Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No, 6886/10,—Acetylene, The carbide-supply piston 
provided with one or more transverse bores for the passage of 
carbide into the water below. The bores are arranged obliquely 
to the axis of the piston, and may be parallel to each other, or 
may be made alternately from opposite sides, or they may 
intersect. The piston works against a sharp-edged packing 
ring, and, to allow an escape for the gas, a flat is formed on the 
piston at the part where the cuttings penetrate. Schimmel, H., 
Berlin. 

No. 6917/10.—Optical squares. The two silvered glass 
plates forming the optical square are secured to an intermediate 
member of about the same thermal conductivity as themselves. 
Zeis, C. (Firm of), Carl Zeiss-strasse, Germany. Dated March 
22nd, 1909. 

No. 6966/10.—Respirators. Relates to portable breathing 
apparatus of the regenerative type, in which the absorbent 
chamber and the oxygen cylinder can be replaced by others 
very speedily. Drager, A. B., Germany. 

No. 7061/10.—Razors. The blade has a tang bent laterally 
at an obtuse angle in an upward direction, and forming an 
extension parallel to the plane of the blade, or nearly so. The 
extension is adapted to receive or to form the handle, and the 
blade, which is relatively short, may be provided with a safety 
comb. Dunkelberg, E. (Firm of), and Jannert, G., Germany. 

No, 7135/10.-Bearings. A doubly-grooved ball bearing is 
— with means for inserting the balls without the use of 

orce, and without interrupting the actual ball races. Riehe, 
A., Berlin. Dated March 23rd, 1909. 

No. 8125/10.—Vapour electric apparatus. Alternating 
current lamps, having all their electrodes of mercury, are con 
structed so that they can be started by tilting, without the 
possibility of a short circuit between anodes, and without the 
use of an auxiliary electrode. Herwus, Ges., W. C., Germany. 
Dated January 17th, 1910. 

No, 8126/10,—Vapour electric apparatus. A shunt ¢jrcuit 
containing an electromagnet for tilting and starting a mercury 
lamp is controlled, not only by the main current, but also by 
the movement of the lamp, to cause repetition of the tilting if 
necessary. Herweus, Ges., W. C., Germany. Dated January 
24th, 1910. 

No. 8186/10.—-Internal combustion engines. A marine 
internal combustion engine is started in either direction by one 
or other of two turbine rotors, mounted on the crank shaft, and 
operated by compressed air, steam, combustion products, &e. 
Some combustion products may circulate through the jacket 
of the turbine, and the turbine may operate other than at 
starting. When air is used, it may be drawn by the compressor 
out of the turbine case. Pretorius, P., Germany. 

No. 8200/10._-Ammunition. Projectile fuses. Relates to 
setting-keys of the kind having two relatively movable rings, 
which are held in the set position by a rack and pawl. Rhein- 
ische Metallwaaren-und Maschinenfabrik, Germany. Dated 
May 28th, 1909. 

No. 8389/10.—Spinning. Doffing arrangements; spindle 
apparatus. In an automatic device in a spinning, twisting, or 
like frame, for removing the completed bobbin without inter- 
rupting the working of the machine, the spindle, which recipro- 
cates, is given an extra movement, and the bobbin, which is 
engaged by a fixed stop, is thereby removed from the spindle, 
the thread is then cut, and the parts returned into working 
position, the remaining end of the thread being caught upon 
the spindle. Watzlawik, F., Berlin. 

No. 8413/10.—-Ordnance mountings. Relates to  fluid- 
pressure brakes for ordnance, provided with means to regulate 
the length of recoil, and consists in providing grooves in the 
outer cylinder for the escape of liquid corresponding to the 
shortest recoil, and perforations in the piston, the section of 
which is adjustable from outside the cylinder, so that the per- 
forations are closed for the shortest recoil, and are propor- 
tionately closed for longer recoils. Krupp Akt.-Ges., F., 
Germany. Dated June 5th, 1909, 
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PIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon-Commander J. O. Cheadle. 

Next for Duty.—Platoon Commander A. Gerard. 

Monday, November 13th.-Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. 

Tuesday, November 14th.—School of Arms, 6 to 7. Lecture, 
7.15, ‘‘ The Service Rifle,’ by Platoon Commander A. Gerard. 

Wednesday, November 15th.--Instructional Class, 6.15. 
Platoon Drill, Platoon No, 3, 

Thursday, November 16th.-Platoon Drill, Platoons Nos, 5 
and 6. Ambulance Class by M.O., 6.0. 

Friday, November \ith.—Technical for Platoon 
Regency-street. Squad and Platoon Drill, No. 9. 
Class. Reeruits’ Drill, 6.25 to 8.25. 

Saturday, November 18th.—N.C.O.’s Class, 2.30. 
Commander Castell. 

Sunday, November 19th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45 a.m. Uniform, haversacks, and water bottles. Mid-day 
ration to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies, see Musketry Notice Board. 

Inspection.—The Corps will be inspected by Sir Desmond 
O’Callaghan on November 25th. Parade 2.20, Uniform. 
full muster is highly important. 

Note.—-Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. 

By order, 
Mactrop Yrarstry, Adjutant. 
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Signalling 


Company 
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British Municipal Council, 
TIENTSIN youre CHINA.—The Council is prepared 
io receive APPLICATIONS from British subjects for the 
post of MONTCIPAL ENGINEER. Candidates will be 
required to pass a medical 
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Wanted by Midland Engineering 


Fi meeting under Pens ern control, ASSISTANT 


W anted, Mechanical Eng neer 

DRAUGHITSMAN, preferabiy a discharged soldier 
with good experience. No person of Army age need apply, 
unless a yee: soldier who is unfit for further military ser- 
vices. No already on Government work will be engaged.— 
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Works Engineer Required Im- 
MEDIATELY ; must be good Bh Baginens 

and Draughtewan, and “used to supervision of constru ee 
work. Knowledge of Ilydro-metallurgy an advantage Salary 
to suitable man £260 per annum — Ty it feo letter, with copies 
of references, &c. to ENGIN ical Works, 
Liansamlet, South Wales. 3Bl a 


CoO.. a 
ughtsmen, 
thorough sat A Mig vg with either 


Steel Works practice, for e Government controlled Iron 
and Steel Works on the No: b-West Permanency to 
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malified Engineers for the Position of GENERAL 
NAG to a Lahore Electric Supply Co., Ltd., Lahors, 
India. ‘ted candidate must preferably 1 have had simi- 
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[raug htsmen, for Designing Jigs 
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Write, stating age, experience, and when 


cones. to the 
Engineer ” and 


- — Employment Exchange, quoting “ The 


Rogge Wanted for Iron Works 














Rane gd Se. Works at present on urgent 

rt knowledge of m tools and 

mnethods of ‘tena bi eyed with experience of heavy 
machinery essen control of men. Give full ex- 


perience of training, aqultee se and sa 
pent position to the right 7 nwAd arom, 2, Baginoor fee, 





33, Norfolk-street. Strand, 

Q eneral Manager, Engineer, 

Works ta, the South of hagiand, fora very E00 ated hands | > 
Ww 


Must be capable of Bary, | over complete Control, 
includes Ad orks Design and 
Must be hyo ee of undoubted 





General nisation. 

ability og oe and must have held a similar position — 
Write care of A. J. Wilson and Co, Ltd, 1%, 
Clerkenwell jan | London, EC. 327 a 





eneral Manager Wanted for 

et eee arenas Sherer | 
wi 

Exvenea ‘ ay Bee BOE ey condenee, | 


Si Basiooor Ba cas Nortotkonneees and salary es Pad a 
Engineor | (Indoor) for 


Nales 

k Electric — Works, with or a technical and com- 
mercial experien: State age, experiénce, salary, and when 
at liberty. Address, P27, Engineer Office” 33, Norfolk-street, 
Strand, W P27 a_ 





of | are not already — on —— work. App! 





hisman Required by Firm | Fr= 
Biel oe ade London Be ym to laying Pwo poreon alread 
experience, wages ) nm 
employed on Gormnenens work wil be e licants 
must apply to their nearest ot — 
Exchange, mentioning * The Engi:.eer” and wamber 


[)raughtsman Required by Large 


Chemical works engaged = the manufactu 

plications pom on be 
service and who 
licants must 


| yrau. 





ducts of national bay ar App’ 
entertained frou men ineligible for military 


eral lay-out of plant and 
hanical Pameaieton z F 


possess sou. State salary required, 
= ve full detalls of ex: nce 2 pos] Ege Address, _ 
ineer Office, 33, Norfolk-street, S rand, 


[ranghtsman Required for the 


~~, and high- 
class Engine Work. Give full a= age, previous 
experience, a’ salary mired. No one empioned = 
Government vat need aj v—Avpiesete must aj 
their nearest Board of e Labour Exchange, men 

“The Engineer” and number 326. 


"| | praughtsmen Required for = 


have good prmll sarin aot 











Locomotive Work State , salary required, pad 
a ° person already on Government work will be 
ply, your nearest La! , quoting 
‘he Ragin and No. A2370. 





p= he —Wanted Imme- 
neering Firm, 

ates for Condensing Plants ts and Gen i 

an ans cupkeel iy, ee ery se will” phone 

Apply to yous carest, 


mention.ng “ The Engineer” “sabes ecker 
Expenences Marine Engine 
soled estab WANTED for N.E. Coast. 

oe wn »ge, gene and 

Govern- 


nearest Board 
Engineer” and 


earn DRA GHTS 
Pumps. Sta‘ 


loyment Exchange, 





ment are ¥ ‘7 om loyed Appi te Fos 


(food 





Draughtsman Wanted, | rt 


Faget or Aero Engine experience, b 
trolled firm in the Midlands. No person engaged on Govern- 
ment work a 3 eae and salary 





hief Accountant Required for 
pod an me gry —— amos 3600 ie 
le gdh eet an reise effecti we Mowgead Bas 
costs, purchases, apne le 
anslstalnt exists in each de Pur; ose of new appoint- 
ment is to secure m-ible fin.ncial cont! ol. Replies Mice be 
oy ated in strict eonthdence, a and must ary the bm iy re jetails 
f experie’ eS ress, ineer 
Office, 33, Norfolk street, rtrand. W.C. * “9a 


(Competent Order Clerk Re- 


QUIRED for City Sales Department of Electrical 
Manufacturing Firm dealing with A.C,, D.C, and 8 P.A.C. 
Mc tors and Accessories. No person - resent em; loyed on 
Government work will be ddress, stating full 
pare iculars, qualifications, and y requi “eed 
Mlle, 33, 33, Norfolk-street, Strand, W.C. 


[{stimator Req ina Fertiliser 








Manufacti Plant - Colonial inches, ee nt of 

tile bene Sig mill, 3 lane oy © bleed, dri mies, degromnin B 
mixer, ite, C. 

NERY EXPORTERS, care of Frost, reat, Seaith a and Co., 66, Fins- 


bury- ~pavemente’ London, E.C. a7 1 


Esper erienced Cost Clerk Wanted 


gn of Foundry 





ex} erience 


oan MS agri stating full = ms ace, and 
° re ee ou Government 
work or residing ides than 10 ea hes away eed a 


Address, 374, Engincer Office, 33, Norfolk-street, Stran; a. c 
A 


t pms “The Engineer” and number 599 


siz and Tool Draughtsmen 


REQUIRED immediately for Motor and Aero Work. 
No person on Government work or — for the imag will 


the agineer’acd’No. Ag nearest Labour Exchange, quoting 


(Vapstan Lathes Foreman for 


ight Shift. a ot — ex! — and capable of 








management of men. Government work 
need not a; ply. Write. ey ae nearest. Labour Exchange, 
quoting ** meer ” and No. A2530. 





Mactine Shop Foreman for 
growing Engineering Works, S.W. London. An 

opportunity for wR man of Cinael gene 

Some pep me oe pom — ag — 

en, Oe wo _ 

pera and wages required, rolnenrat oe apg ‘trade 
np red, © The 








Mechine Shop Foreman Wanted 


ie : —_ be an a man for munitions work.— 
* record, ani 

ply, teply,, giving 96°, oe 

number 360. 


Managing Foreman Wanted for 


, used to hand _— and control of 


salary required _ through our 
ning “ The Eng and 








Permanent situation. 


girls. Good i com- 
mission to competent man. romped be inel ible for the Army, 
id quali eZ, —Address. 


Reply, stating ~% culars ai 
30? Kngineo Office, Norfolk-street’ Strand, W Cc. Bla 





anted, a Neat and Reliable 





, DRAUGHTSMAN experienced in the preparation of 
Steam Turbine No person on Governmen 
work will 
quoting Lees yor ser Lae Exchange, 
Wee (for the Orkneys), ( Civil 

RRGINEERING DRAUGHTSMAN, wi 

Bes arn ence; must bo ong for Army. nap. oa ister, 
pula Box age, » and 

care of & 


's, 8, Serle-street, res 








orks Fortmen se een fur 
joa} feapotininn works Fase 

Must be No Perc abe Be on 
Government work, than ten miles pif need 


ay deed Lad Fig = Smeg Office, 33, N 





Sa 











W anted, Engi river (In- 
no FLIGIALE for aa ee ota I early ve 
London, , references, to SERPHENG. PHILLIPS TPS and Oo, Becerateke 


A 


SIBLE POSITIUN as becomes or grec &e., 

where initiative and energy are essea com- and Airships. pastes, snd and 
manned _, technical Bye hy estimates, scent carte _———— — Po my a few ee eT rekk ag ord 
adress, P40, ‘Endlecer rofioe 331 Nowfolk-strect, eae — AMLCE PENN NINGTONS. 954, Oxford-road, Manchester. 
(‘ivil Engineer (Inehgible) Wants [nst. C.E., Inst. Mech. E., B.Se., 
ee eee. ——— [> dings cpp ti gan meng | and all ENGINEERING Eidos porsouny PRE z: 

r.dges, fgod ° 

draughtsman Adress, 1 P50, Engineer Rit Fh et gn ey by cortespondaace. Bundt 

street, Strand, W. “aioe 

2f succes rng the pup ire ear Cone wanenay 





(Jivil Engineer, Long Experience 


mayen river, and canal: n: Parlia- 
op WANTS Possanent or ‘Tem AP- 
POLN na We “Address, P986, Engineer Office, —- 





(ivil En ou (Swiss, Poly- 
Ziirich, 3), a ag chief wd section in railway Pea’ A 
tion, ex ence jurveying, and con-truction, 
SEEKS Irion a a Raine. Mining or “Hydraulic Work Works, 
bers or abroad. 


or er iexinese Office, SS wee tet Bers "strand WC c. 
Civil F Engineer (27), Ineligible, 


— completed Government engagem: 


and a at LIBERT technical knowledge = oftlos 
1 


works experience, ag raughtsman and surveyor. rat-cl 
itetatenie I. Engineer Office, 33, Norfolk- et, 


Prateek 

Strand, W. 

Engineer, Wh. Ex., Proved 
lity, SEEKS POST as ASSISTANT MANAGER 

where p wledge, and 14 years’ 

experience, works and DO. will be of ‘sornce. Salary 

Ssh. Address, P4i, Engineer Office, 33, Norfo! olkcatreet, 














Strand, W 

[Engineer (44), Strong and 
energetic, experienced in railways, bridges, steel 

ran work, aerial ro) — ood at correspondence, 

re si rveying, an dong te tig Post — 

Ad 31, Ei eer Office, 33, Norfo: %, W.C. 





Screen English, French, 
te = M.E. papa Spee ple td Ln Wonka: 
Davvren, y cesdon pwr tg i Boule Lon lene’ Taferieure, 


bs percnerring Engineer, Russian, 


_ eae ty nye B sa wf gee technical and ake: 
and on the oma 


DESIRES. RESPONSIBLE POSITION, —Ad 








Engineer Office, 33, Norfolk-street, Strand, W.C. B 
Mechanical Engineer (47), 
designer, marine work, SEEKS RESPONSIBLE 


POSITION. Used to control; shops and D.O —Address, 
P28, Engineer Office, 33, Norfoik-street, Strand, W.C. P28 B 


Works orks Manager or Supervisor. 


works and fuse factory experience. Up-to- 








vy 
\Vanted, Agent, w tn Good 

couns:tien in the Midlands and Eastern Counties, 
calling upon Foundries, to Represent old-established Coal 
Dust, Blacking, &c, Manufacturers.—Aduress, SECR. w-34 
1, Wright-street, Nottingham. 


Agent. mo r 


Office, 35, Norfolk-street, Stra: 


n Old-established FKirm of 
Engineers in Westminster, with excellent offices and con- 
nections, are PREPARED to REPRESENT Midland and 
Northern Firms in senteay 327, 
3, Norfolk-street, Strand, W. 


Engineer a 

lasgow Pina, with E,cellent 

connection among engineers. shipbuilders and works 

DESIRES AGENCIES for British or American goods oF 

material. Only lass materiais er eg? 3G, 
Ensiucer Office, 33, Norfolk-street, Strand, w..C. 3S D 


[nvalided Officer Requires Ag 

CIES co: in Li 1 and ye reersns # Intimate 
knestenee ote pote foreign, markets ; wags residence Argen- 
thoroughly understood. Capable x man. Bauer and lawyers 


ref.—Address, 389, » a 
itrand, W.C__ Fe 
———— 





Steel and Tools 


ee —Address, 321, oR 











gen- 





8 





Pirectorship Required (to Attend 
eetings —_ bya acy Se meee with £2000 
vn ree or mre 

and we ib 2 


Board 
available. Midlands or 
pete en nag at to TROL 


Cannon-etreet, London. London, &.C. 
Vs a 10 or 15-Ton Portable 


M CRANE for wy and in gg a month.— 
stating full gers and price, 399. . 
omen Norfoik-street, Stran: 


aero Generator, About 


70 H.P., 440 volts, 40 cycles, AC, with or without 

ical Engine, ‘preferably Belliss and Morcom type, 120 H.P. 

lor iso be steam.—State price and full particulars to Box “ Q,” 
eee: Advertising Agency. Number Thirteen, 


Wanted Large, Plain or Uni- 


Mb gem GRINDING MACHINE, in good condition. 














date aE. of i poeseeiee peewee. Xe. Used to organ:sing 

~ ae. bour. Personal recommendation 0 > makers’ name, where to be seen, and earliest de- 
d_ first-class —- : yan P44, Engineer Office, ng ELAUNAY BELLEVILLE, ‘Carlton Vale, Maida 

B, Norfolketrest, 8 Strand, W PMB Vale, W. 393 ¥ 





yae| Works Supe rintendent Desires 


ee ~ Sy Capable Foes ape Competent in 





PSS, Encinees Gifios, 33. Norfolkestrect, Strand, WG. P33 
oung Man. Age 173, Wants 


SITUATION in Draughtsman’s or Architect’ 
Moderate — not objected to.—A. H., 478, King’ ng 
Chelsea, S. PS 8 


‘foreman (or Departmental 
perienced in Goveruinent work, the ee milling. 


Higheot references Fiz 7, Union-street, ears acon, Be 


Highest references.—¥127, 
eer Over Military Age, 


ESIRES POST. Long practical experience in 
ctural steelwork and tanks vanised). Good o: —- 
*D. W., 19, William-street, Uhariestown, Shipley. 


+ oreman Simith Requires Post. 
wok; used bo drevings axd-ooisel of man. “Good 
ress, P52, Engineer Office, 33, eer a 











smithwork' ‘ured 
d, W.C. 





Stran 

F oreman Smith Requires 
Bo nag Bee army in Marine Engine work ; 

th See control of Testimonials 


used to 

ly 

erences, Adress, P38, Engineer Office, Norfolk- 
_ Strand, W. of: P38 _B 


and 
sti 





London Repre sentative.— Expe- 
CED ENGINEER is OPEN to act as condon 
R#HPRESE£NTATIVE on commission basis. Good connectivn 
with manufacturers. jane ey ene! ax Bag u 
Materials or accessories.—Address, flice, 3 
Norfolk-street, strand, W.C. ons B_ 


Wanted, Pipe-flanging Machine 


Loose Flange Joints, to take pipes from 6in. to 
sp “ad aadien . State price, maker's 

hh capable of being handled. — 
ice, 33, Norfolk-street, ——— < 


16in. ———— 
name, and sh 
Address, 388, Eocene ilies 


anted, Second-hand, in Good 


or New, a SET of TRIPLEX 
Filter- to work up to om 





conditior 
PUMPS, "for, Sh 





RF Nanci dress, with full P. 358, Engineer Office. 
Norfolk-street, Strand, W.C. 358 F 

W anted, Side Tip W agons, 

TWO REQUIRED. 4ft. 84 mae gauge, 4 to 5 yards 

eubic itvy.—Stat condition pay Peter 

price, CORRIE ROWLAN and CU., Seacombe, Ch Cheshire. 





Wu to Purchase, Second - 


oe whine mee —— BOILER, in 
re 80 }b.— nite 


Barristi sti CocyaNUT Ou OL Y PRODUCERS. Lic., Glengall 
road, Miliwail, K. 
Wanted, Two “ Baker” Drillmg 


MACHINES, to drill up to 3in., SECON BSED, = 
condition.—State ig ad fullest —— 
Ltd., 35, Queen clorin-street, 


Fras W. CARR and 
iat Two Boilers, Lovoty 








London, E.C. 
— ce gr I 2 


Nv ENGIN and 13 x 
BEATING. ENGINES and RUTARY ee ag 7 or RAG 
BULLER.—A UND«RWUUD, 3 Q .een-street, E. 400 -& 





\WWanted, 3 to 5 Tons Steam 


CRANE with B ILER for a Coal at doc. side. 
Rail gauge 2.00 metres. oy ae sa yng 





S horthand-Ty Typist (Lady), 


perienced, ety gee PUSITIUN in Engineer's Sffice. 
Retoreten addres, Engineer Office, 33, Norfolk- 00m 





nge Soft. 
Uttice, 33, Norfolk-street, Strand. W 


Wanted, 13in. to 14in., att. osin. 


LOCOMOTIVE, four ax pone preferred. 
Lowen s plowett ice and full particulars to E. ls, a 














ant.d by a Strong Lad, Age e Ww 
v ly stg in pact be WORKS, Be anted, 70 B. H. =. Gas Eng ine, 
| oyportunsty ¢ : fo learn trade. Hes had too yorms ab greenery jot ere, im ne te. 
001.— Apply, teshanger, Eastry 8.U., ot - Lenin: SW. # we” 
oy Wants vob in Engineer’s or 
B  Hotar We i et age ix. No ce ee 24, PARTNERS 
cs = DIRECTORS 
A Large Firm of Engineers in BUSINESSES 
aiacation as P PREMIUM at PUP iT the coure : io include Bot FACTORIES ° 
Norfolkcsteoct Bassa. wit a eee for these apply to 





K2 ineering Pupi il.— Firm 
Vv. CY; Wound aenas of work done, aif affording excellen’ 


Cihcos 33 Nor Sj antes moderns —Addren, Sei Eagineer 


500 hands, me 


WHEATLEY KIRK, PRICE AND CO., 
4%, ban oe ag LONDON, E.c. 


Manchester. 
%, Collingwood-street, Newcastle-on-Tyne, Sp 3005 





i —A Civil ineer in 
popes ps ae apes. Moma iid fora ‘enna Caen 
Sorta eye ee = 








Pp iL—The Borough and 


ho TR Barn ANCe 
in his office for a PUP: a 707 


SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paera IL, IL, LXXVIII. 


Numerical Index to Advertisements, 





Paez LXXVII. 


THE ENGINEER 








WANTED 
FOR URGENT 
MUNITION 
WORK 


4in. to 12, GEARED 
SCRGLL CHUCKS. 
Address, #06. _Easineer Otic Office, tS — 





Ro m4 op anks in bee Con: 
stand 601 su WANTED cu ay 
a cae ht, Non-Corrosive, 


pi aan Sore 


PON as 


poy 
rom, =e md-hand Hori- 
Fermgetation. = Mr ‘PALI piwe. efi fost “0 Kare 


yore vee ris treet. & 

Az. Compressors. — erst 

Ingersoll Imperial “« X”" AIR po: bacon 

LE rea ity 205 cubic feet marta sure 
Sul 

tai reer ~ See eels 4 ue feet t air per Phnom 

hs and 00., 4, St. Enoch-square, Glasgow. 415 ¢ 


— 
STEAM Logo. 4 eae x ioe CRANES. 
One’ 5-t00" ine ‘jib; ¢ 01D.” bs Price 
Loco. ss Sen, zz ‘type 100 1b. w-.p.; price 


"cn Loco. crane, be Bios, 9. Sp; 


Baco. Crane, 
ne Sacer 
Dernck Crane, Morgan, Mast, 
ices Pua rari oaiwen: price 
om fied Gream Derrick Crepe, Moreen, good crane ; price 
B fixed Steam Derrick Grene, Morgan, good crane; price 


* ELECTRIC LOCOMOTIVE SRANES. 
r Crane, Grafton, Sift. steel jib, 40 H.P Motor; price 


"Fagonia eas a 8 a ei Pea 
ELECTRIC sree TRAVELLING 


eee Pv hes ees 
rest ab net ‘cont. , 


40fs. span, je moter ; price 
oe gh fa Fm tL, ae 332 « 


JOHN F. WAKE, DARLINGTON. 
Filectrical_ Plant, ee 


iaatagh ana Scott 7 Rone age ~ 

and Platt. M: lar 

ome 440 am * volte 8| 
working iv, yi F, 
; BH r Office. 33, N jeokib-orest, Stk W.c. ¢ 


leetrie Plant.—For Sale, Sup- 


4 ERXRIOR 100 awl Fann yl ELECTRIC GENER T 

pS SET, Belliss engi: upli ‘3 tro dynamos, each’ giving 
at 260 tos tu 300 — . 

: pe Pr. Cea zse SE 5 T teapeising Hall's Self- 

lubt ing En jose Engiue, coupled to Dynamo, 500 amperes, 


“One 10 K.W. 7 -ECTRIC ganas SET, 220 vol 


seire ‘aawer: 
Bl yr 














ie ee: a ame 


Tra’ 
fimecrane + 


1$-ton Four-motor Crant, 
Pie Sommers F Roier Crane, by 





Soaaniesy 
r.p. — ‘— aoove plant 
Adi 385, 





ENGINE, with extended sole-plate for carrying 
a and CO., 40, St. Enoch’s-square, Glasgow. 417 ¢ 


ELEUTRIC SETS FUR SALE. 


360 K.W. Westinghouse re Ba ma goupled to Willan: 


amt Robinson Engine, Fy da 
Martone and’ ak ror x. W. agin. (coe 
vORS, 1207. p. ii hg 


IR Re EW pan BRAT eompound-wound, 


“Price 
epees. Amomatte ik ENGINE and GENE- 
, by acs gg nd Co., DW K.W., sik- 





“JON F. WAKE, DARLINGTON. 
pa ae “OR EDEATE SALE. 
Ee tie Description of Construe- 


— and IRONWORK -—Girders, “Tous 
tna bee Bootie. Sera beer Bagincer ‘OfBce: 








Exeeet stional Bapgain. — Lanea- 
savks E BOILER, alinost 8ft. dia:, made 
Pb pankers, i ne 1900, ot ~~ hot ine a mont ’ work, reinsure 
jiate Sale and ivery.—RAT- 

ine and SOKS. t anarden Iron Works, Chester. 


Files.— We are Overstocked, and 


‘ a like at SELL oH eee Who bw fishes us an 


All brand new 3 made. 
ie a te § dos. oe eb olf ro. 44 s Gaon. Arcs ate Jy 


ory ee and 4 end in. guile _— Apply, 
PR ITCHARD. » Chrepweyng Estate Office, Newport, Salop. P26 


Fe Hire, Pumps and Well- 
te ain damn PAE SB Bone? Ci Grand 


E. Pelephone No. 978 











or Sale :— 
One 214 H.P. Jote Sith watch a ht by. Brush Co., 240 volts, 


Tevs., 


with 
One 15 H.P ENCLOSED pe Ag 4§0 volts, 1000 revs., 
complete 
ann 2Pole wale ed MOTOR GENERATORS, by 
volts; secomdary 140 


= a cokpieiee was J ee, - 


ped ans, prispary 4 ¥glts, secon, secondary 1% ¥gits, 12) amps., 
COCEL 


Y. Hol 
EATING SFT commas ot pe 
Ransome iiagins 
ELECTRIC . by tf ri it 0.5 
volts, 95 TEIC YonoR. ot. ok ag Ky rene eS ee Be 
og BEE MOTOR; by Holiniés, 200 volts, 105 4i7ips., 120 revs., 





GEQRGE COHEN, “s0NS AND @O., 
a Commeareal 2012 4 


or Sale, Blowers—7in., 5in., and 
ras —H. J. iiss 


or Sale, BH Belliss Engingg, 
aed Beh carnge: “he, aaa 
app ow onal Co,, St. liber: 


square, , Glasgow. 


For Sale, Horizontal Air Re. 


CEIVER, 16ft. long, 3ft. dia, ide late, in six rings, 
wrote and mappings —4. UN Woop, 3 meer 


Fer Sale, Hydraulic Horizontal | "*¥ 


FOMPING’ ENGINES, steam cylinders 26in. saga 
n. stroke, metal pumps, Oe ae 
&c.—For full iculars apply T' 


Fonds e 
ita, Albion Works, Sheffield. 
Fer. Sale, One Belliss Engine, 
x TAR. cylinders, with 70 K.W. single phase, 50 
qe volts, alternator.—THOMAS JOHNSON,  Pyeatt. 


For Sale, One “ Berryman’s 5 

PATENT WATER HEATER, 13ft long’by 2ft. 10in. 
> tubes, 2jin. di las, inlet $a. outlet 4in., 

lates gin. thick ; Minkers Moses. J. Wright t and Co,, Ltd; 


me RADIAL DRILLING MACHINE, height A 10in., 
a ay indie tdtn dia. square i ie. in. by 
la. uare threa Our 5) cones, 
traverse eine feed, so hand “Teed, vor A eeecn 
tnd fone pulley, wit Sy striki ng we ones Met 
HOS. OXLEY, LIMI ED, 
“putbon rE 'SHREFIELD, 

one : 4630 (3 lines 


For Sale :— 


o A; cipte-atrntal 


: cee Early 
by 
rw West NGHO SE Mi 
role: Generator mW Pry dampennd wound. 


80 HP. “PHEENTX “MOTOR, A.C., 625 volts, 
HORIZONTAL ORDSS.C Mourauen cones | 


VALVE pat 1? HP. 
stroke. rong 
2-Ton LOCO. “STE t CRANE, i] se le 


sured 80 lb. pressure. 
a LOCO. 12in. eyls., 4 wheels 


LOCO oh cris, Lain oan 6 wheels coupled, 


eS os LER. igh x 4ft. dia., with 
aL for 80Tb. 4 : 


R. H. saan & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel: poh eld ; 867 Newcastle. 
Tal. Add. ‘Engineer, Wakefield’ 2017 ¢ 


For Sale: 


. ONE ¥ MILE of NEW 14 Ib. 


PORTABLE Si LWAY, 


Quantity of secon HAND Pie A Siti ars heed Gieopars 
Crossing Fimbers, Pit tt Prone. 3 and Pit 


BM, RENTON and Co. 
Market-place-buildings, H t, Shemeld. Spl 3006 


Fer Sale, fry New Hori 


ZONTAL BORING MACHINE, spindle 2gin. 
ickton. 


pe aR “ae 


Roast CER TTEAL DRILLING 
ee en ens 
FS Sale, A le, Approximatel 3000 | # 

soy ater “abincer Samer S'S vale 


Strand) Wa ~~ 





oe 

















Re 
Telegrams : * 








oes rs cor ane 








Per Sale, the Motive Power of 


son Factories at oe Vale, — = 
Ro dae | 


Station, conatsti 
- ntand Wrought fron 8 oes 


cations 
ir. EB. HOWARTH, Cree 3 Coy Vale 


my mroy 
































ir 
'¥ 


FRED“BRABY ac’. 
TANK MAKERS 











MILD STEEL PLATE WORK, BLACK OR GALVANIZED, 
STEEL CHIMNEY AND VENTILATING SHAFTS, GC. 5p). 095 








CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


7TON, BED BEDFORD. 


“ GRAFTON, BEDFORD.” 


‘ice: deiat 





iptive 
Aree: on application, 


— Descr 


aventions Exhibiti 1885. 
SILVER MEA, gains Eau onan, 1s 
=. PRIX & GOLD MEDAL, HAL? PARIS, Exhibition, London, 1908. 
“GRAND PRIX, ‘Buenos Aires Exhibition, 1910. 2188 c 








Wom eis 


LESSONS OF ‘THE WAR 


"HE articles written by 2 Sean! Commissioner of “ THE 

“ENGINEER “ * on the above- named subject have been 

published in a compact form, Copies may be obtsined price 
twopence, or post free to any sddress price threepence. 
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THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No, III.* 


In the present article we continue to describe the 


investigations and proposals of Sir John Hawkshaw. | 
In doing this we shall have cause to make reference | 
to the work which -was-carried out concurrently and | 


conjointly by French engineers. In passing, however, 
we may, just to clear the ground of all matters other 


than tunnel schemes, mention several other projects | 


which had their origin in France at various times. 
First of all, then, there was the scheme of Monsieur 
Alexandre Vacherot which was for a tube to be 
constructed of concrete on the bed of the Channel, 
so as to form a monolith when completed. Then 
there were several bridge proposals. The first to 
which we may refer was that of Monsieur Charles 
Boutet, which was brought forward in 1869, and 
attracted a large amount of attention both in Great 
Britain and France. The bridge was to start from 
the Dover Hills at a point 400ft. above sea level, near 
the Shakespeare Cliff, and to terminate at Cape 
Blane Nez, where the cliffs are at the same height as 


those on the English coast. The bridge was to be | 


carried on twenty-nine cast iron piers, each of which 
was to rise to 460ft. above sea-level. The platform 
was to be carried on a series of longitudinal steel wire 
cables connected up transversely by smaller cables 
of the same material. The estimated cost of the 
undertaking was £8,000,000. In 1875, Monsieur A. 
Motiers proposed that a bridge should be constructed 
between the South Foreland and Cape Gris Nez. 
Later on the design of a bridge to pass over the Varne 
and Colbart banks was worked out by Messrs. 
Schneider and Co., Monsieur Hersent and Sir Benjamin 
Baker, the estimated cost being £34,000,000, while 
in 1890 Monsieur Renard [suggested that a shorter 
bridge should connect Cape Blane Nez with the South 


SECTION ON LINE OF DRAINACE HEADING 
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Low WATER 


CROSS 


' countries, being simpler in France. He made up 
| his mind that the limits between which the tunnel 
could pass under the French shore line were circum- 
| scribed by geological conditions to that part of the 
| coast which lies between the Ferme Mouron on the 
east, and Sangatte on the west, a distance of two miles. 
The country inland between these two points is flat 
and the tunnel might have its opening at any place 
between these two points which was found to fit in 
best with geological and engineering considerations. 
On the English side, however, he found conditions 
very different. There the geological conditions were 
such that the tunnel might be made to cross the coast 
line at any point between St. Margaret’s Bay, on the 
east, and Shakespeare Cliff, on the west, or a distance 
of 43 miles. This being so, it became a question as 
to which, having regard to all the circumstances, was 
the best point for the portal of the tunnel. Sir John 
came to the conclusion that there were only three 
possible places where the exit from the tunnel could 
be made. These were :— 


(1) In the Valley of the Dour near Dover ; 

(2) Inland in the chalk escarpment to the north 
of Folkestone ; and 

(3) In the landslip between Abbot’s Cove and 
Folkestone. 


He ruled the last as being out of the question by 
reason of the treacherous nature of the ground. If 
No. 2 were to be chosen, it would mean, he calculated, 
that there would have to be at least six miles of land 

| tunnel as well as a longer sea tunnel, besides which it 
would not be easy to make connection with existing 
railways, and, moreover, the portal would not be near 
to any fortified place—a condition which, evidently, 
he considered should be fulfilled. On the other 
hand, in the Valley of the Dour he could place the 
| tunnel mouth at a moderate height above high-water 
level so that the length of tunnel might be as short as 
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so that if a tunnel could be driven from near it in 
a straight line to a point just south-west of Sangatte 
it would give the shortest undersea tunnel, measured 
from low-water line to low water-line, the distance 
being about 20} miles. From Fan Hole to the 
Ferme Mouron in a straight line-—see line B on the 
plan given’ in our last issue—is 21} miles, while 
from the same place to the boring made in 1876 
near Sangatte is 203 miles—see line No. 1 in the same 
plan. This affords what is about the shortest 
undersea tunnel which could practically be obtained 
since, as explained above, Sir John did not consider 
it feasible for geological reasons that the tunnel 
should cross the French coast to the west of Sangatte. 
To move the point of departure eastwards in England 
would be to lengthen the land tunnel in order slightly 
to shorten the sea tunnel. Having regard to this 
fact it appears difficult to see why Sir John should 
have abandoned the Fan Hole position for 
St. Margaret’s Bay, as he did, but the change was 
no doubt made as the result of further investigations 
carried out in conjunction with the French engineers. 
There is evidence, however,- that eventually he 
reverted to the original point near Fan Hole as his 
ideal of a place at which to cross the English coast 
line. 

On the other hand, and apart from the reasons 
enumerated above, Sir John was entirely averse to 
having the tunnel cross the coast line to the west of 
Dover. It was argued that the only reason why this 
course should be chosen was that by doing so the 
tunnel might be driven entirely in the lowest beds of 
chalk, which it was alleged were impermeable, an 
assertion which he considered was not entirely borne 
out by facts, since, though but little had been found 
in the Shakespeare Cliff, a not inconsiderable quantity 
had been discovered at Sangatte. Then again, 
a tunnel from west of Dover would be considerably 
longer than one from Fan Hole, and could not be 
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Foreland. He estimated the cost of such a bridge at 
£28,320,000. 

The foregoing may not constitute the full number 
of proposals brought forward at various times by 
French and English engineers, but we believe that 
mention has been made in this and the preceding 
articles of, at any rate, the majority of suggested 
schemes, and certainly of the leading and most im- 
portant. 

To return to the question of tunnels. In setting 
out to frame his scheme, Sir John Hawkshaw went 
about his work most methodically. He assumed as 
a starting point that the tunnel when made was to 
be linked up to existing railway systems on both sides 
of the Channel. He decided that it must be provided 
with adequate means of drainage by gravitation to 
both shores from the centre point of the tunnel. 
This provision he considered necessary both for safety 
during construction and for drainage afterwards. 
He decided, also, that the tunnel should be made for 
two lines of way, that it should be so designed as to 
be worked by ordinary locomotives, and that the 
gradient should in no case be heavier than about 
1 in 80. With these starting points he set himself 
to answer the following questions :— 

(1) What are the military requirements with 
regard to the tunnel ? 

(2) Where must the tunnel end inland in order 
to give the best accommodation to 
existing railways ? 

(3) What are the most favourable strata for 
tunnel works ? 

(4) On what line would any error in geological 
calculations be of the least moment? and 


| possible and the gradients between the tunnel mouth 
and the lowest point under the sea might also be as 
| easy as possible. Then, too, the tunnel mouth could 
be placed either within or without the fortifications, 
as the military authorities might require, and since 
| the existing railways terminated at Dover, they 
| could be connected by short railways to the tunnel 
|line. Sir John also laid it down that if the tunnel 
| were to terminate in the Dour Valley it should pass 
| under the coast line to the east of Dover and not to 
| the west. Taking his maximum gradient as | in 80, 
| he showed that it would take a distance of over 
| two miles for the tunnel to run down to a depth 
| 100ft. below the shore line at low water mark, which 
| he assumed to be the least depth at which the tunnel 
| should be at that point. If, then, he argued, the 
| tunnel were to pass west of Dover, that is, between 
Dover and Shakespeare Clifi—for it will be 
| remembered that according to his investigations the 
latter point was the western-most limit of the possible 
| line of tunnel—it would have to make what was 
| then described as “‘a useless circuit of two miles 
inland,” if it was to terminate at the point suggested. 
| A point to which Sir John evidently attached a good 
| deal of importance in his earlier investigations was 
| that every endeavour should be made to have the 
undersea portion ofthe tunnel straight and as short 
| as possible. He originally arranged his starting point 
| at Fan Hole, which is a short distance to the west of 
| the South Foreland Lighthouse, and the tunnel as 
| proposed by him in 1867 left the coast at that-point. 
| Later, however, it was moved eastwards to 
| St. Margaret’s Bay, and was so shown on the plans on 
| which the French Concession was obtained. In both 


(5) Which is the shortest practicable submarine | ©@8es, however, the tunnel was shown to follow a 


line ? 


| straight line to Ferme Mouron. 





Fan Hole, it may 





. : be remarked, is the nearest point on the coast to the 

He early discovered that the problem, in so far as | ? _ 
it daptaied on surface Ratios of the land and | proposed tunnel mouth, ws which . depth of 1008. 
geological conditions, was very different in the two could be reached with a maximum gradient of 1 in 80. 


made straight, but with considerable curvatures—see 
line No. 3 on the plan in our last issue. 

We must now turn for a moment to see what was 
being done during this period by the French engineers. 
It was in 1868 that the Anglo-French Committee 
applied to the French Government for a Concession. 
The Concession was granted in 1875, and thereafter 
a further series of geological investigations was begun, 
the French Company having guaranteed as a condition 
of receiving its Concession to spend 2,000,000 francs 
in preliminary works, such as carrying out investiga- 
tions, sinking shafts, and driving tunnels, galleries, &c. 
The operations were under the control of a committee, 
of which Monsieur Lavalley, a French engineer who 
had gained distinction in connection with the Suez 
Canal Works, was the president. The geological 
investigations were entrusted to Messieurs Potier 
and Lapparent, who were both of them distinguished 
geologists and mining engineers, and they had as 
their assistant Monsieur Larrouse, who was hydro- 
grapher to the French navy. 

This committee commenced by repeating and 
extending on a much more elaborate scale Sir 
John’s marine survey, which was confirmed on all 
material points. In addition, however, in con- 
sequence of the greater number of soundings that 
were taken, and of the greater number of specimens 
from the bottom which were identified, it became 
possible to plot, with some accuracy, the junction of 
the lower chalk with the gault from shore to shore, 
except for a short distance where the beds passed 
beneath the sands of the Varne Shoal. The committee 
also sank a second boring at Sangatte. Later on, 
acting under the advice of Monsieur Lavalley and 
Monsieur Raoul Duval, two further shafts were sunk 
a little to the west of Sangatte, and from these first 
of all short headings were driven in different directions. 
One of the shafts had a diameter of 18ft. and a depth 
of 288ft. Fromit two 7ft. headings were subsequently 
driven into the chalk at depths of 138ft. and 181ft. 





Fan Hole, or about half a mile to the eastward of it, 
‘is the nearest point on our coast to the French coast, 





* No. II. appeared November 10th. 





respectively. The lower of these borings was 
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eventually taken forward under the sea for a total 'side—for a tunnel 30ft. in internal diameter and | 


distance of over 6000ft., of which some 5500ft. were 
bored in eight and a-half months. This heading was 
eventually enlarged to a diameter of l4ft. We 
believe that the present face of this gallery, the boring 
of which was discontinued in May, 1883, is under the 
Channel about 2625ft. from the beach, measured at 
right angles to the coast. The depth of the sea above 
is 27ft., according to a statement made in a paper 
delivered a year or two back by Sir Francis Fox, 
while the thickness of the “‘ cover ” is about 100ft. 

But to return once more to Sir John Hawkshaw’s 
proposals. We can now refer more particularly to 
the actual tunnel itself. It was to be a single tunnel 
of the ordinary double-line type, the chalk boring 
being 36ft. in diameter at the arch springing and the 
finished brick-lined tunnel 30ft. The proposed works 
were to commence by a junction with the South- 
Eastern and London, Chatham and Dover Railways 
at Dover, the line being carried eastward in tunnel 
through the chalk along the coast for four miles to 
St. Margaret’s Bay. The tunnel was then to turn 
southwards under the sea with a gentle down gradient 
to a point under mid-Channel, where the line was to 
run on a similar gradient towards the coast of France. 
On reaching the latter the line was to be continued 
for another six miles at a gradient of 1 in 80, when a 
junction was to be effected with the French railway 
system. The total length of the tunnel was to be 
31 miles, and Sir John’s estimate was that the cost 
would be £8,000,000, and the time of completion 
ten years from the commencement. 

The cross section of the tunnel was to be in 
accordance with the drawing given herewith, and 
there were to be three air passages beneath the rail 
level which we shall now proceed to discuss. The 
drawing in question has been reproduced from 
the same British Association paper—from which 
much of the information in this article has been 
abstracted—read by Mr. J. Clarke Hawkshaw in 
1882, as was the plan given in our last issue, 
and it was employed to illustrate the method 
proposed for ventilating the tunnel. The drawing is 
to be regarded as diagrammatic, and as simply 
illustrative of a system. It will be remembered that 
it was decided to make the tunnel suitable for 
ordinary—that is, steam—locomotives. It is to be 
assumed that a tunnel with the dimensions given 
above is driven with descending gradients at both 
ends of 1 in 80 to points distant five miles from each 
shore, and rising gradients from thence of 1 in 1000 
for the five miles from each side to the centre. 
Drainage headings, each with a falling gradient of 
1 in 1000 from the lowest points reached by the tunnels 
were to be driven to pumping shafts on the shore. 
With a tunnel 30ft. internal diameter it would be 
possible to have an air way of 470 square feet cross 
section above rail level and air passages below the 
rails having a combined cross section of 106 square 
feet. The drainage heading might be circular and 
17ft. in diameter with cross section of 227 square feet. 
With reference to this seemingly large diameter for 
a drainage heading it was pointed out that it would 
not be much larger than would actually be required 
for the driving of the tunnel, since it was proposed to 
remove the greater part of the excavated material 
and to take in the major portion of the plant required 
through the drainage heading. 

With such an arrangement it was presumed that 
if air were drawn out of the drainage heading at 
a velocity of ten miles per hour, it would produce in 
the tunnel an air velocity of 2.4 miles per hour, 
supposing the air exhausted from the tunnel to be 
replaced at the shore ends from the shafts and at the 
centre from the air passages below the rails. 

If, then, forty-eight trains were to pass through the 
tunnel every twenty-four hours or at half-hour inter- 
vals, the amount of carbonic acid contained in the air 
in the tunnel would increase, until, midway between 
the middle and each shore, it would amount to 
12? parts per 10,000 in excess of the normal quantity 
of 34 parts, or 16} parts altogether. The average 
condition throughout the tunnel would, it was 
estimated, be 6.34 parts in excess, or 9.84 parts in all. 
As bases for comparison it was shown that in the 
theatres of the time the quantity of CO, was found to 
vary from 20 to 32 parts, in the Law Courts from 
19 to 20 parts, while the air in a first-class carriage, 
with the windows open, on the Underground, between 
Gower-street and King’s Cross, contained 22.5 parts. 

The various shadings in the diagram were introduced 
to show the average condition of the air in different 
zones in the tunnel every half-hour. These shadings, 
or zones, are lettered, and it was estimated that the 
content of CO, in 10,000 parts would be :— 

Parts. 

In zone A, in which normal air had entered during 

the half-hour interval ieee 
B, through which one train had passed .. 
C, 9 + two trains ,, * 
D, three trains,, _,, 
E, “3 » four trains ,, 
F, v + three trains ,, 
G, *” +» two trains ,, ” 
a ke » one train ,, o ee 
I, in which normal air had entered during 
the half-hour interval. . ee 


It was argued that if such a condition of affairs could 
be maintained there would be no cause for complaint. 
It was estimated that to maintain such a condition 
with a half-hourly service of trains would require 
460 effective horse-power—or 230 horse-power on each 





twenty miles long. In a tunnel in a direct line 


between Fan Hole and Sangatte less than 500 effective | 
| three or four, depending on the total number car. 


horse-power would, it was calculated, be required, and 
the cost of keeping this amount of horse-power at 
work would—to use Mr. J. Clarke Hawkshaw’s own 
words—‘“‘ be a mere fraction of the working expenses 


of the tunnel, which, for many reasons, should be not | 


as heavy as those of other lines.” 


The whole question of the ventilation of the tunnel | 


was very freely discussed at the time, and there were 


those who declared that with ordinary coal-burning | 
locomotives it would be impossible to ventilate a | 


tunnel of such length. 
methods of train haulage, other than locomotives, 
such as fireless locomotives, compressed air loco- 
motives, steel ropes, &c., were also discussed ; but the 
opinion of the majority seemed to be that ordinary 
steam locomotives would alone do the required work. 
It should be remembered that at that period electric 
traction was practically untried. Its introduction 
has radically modified the problem of haulage in such 


Moreover, the various possible | 


a tunnel as that which it is proposed to drive under | 


the Channel. 








THE LOSSES OF GERMAN LIGHT CRUISERS. 


THE war of attrition has hit the German navy 
very hard. Many sections of that fleet have suffered 
besides the submarine service, but the mortality in 
light cruisers has been particularly heavy, and except 
for any built during the war there are to-day only 
about eight still floating which are less than ten years 
old. The destruction of these scouting cruisers 


The arrangement of the armament, too, has never 
varied. Two guns in separate shields on the fore. 
castle, two similarly arranged on the poop, and either 


ried, in sponsons on each side. Starting with the 
‘* Bremen”? class in 1902 and 1903, which vessels are 
opposite numbers to the British Amethysts, the 
German Admiralty made an annual practice of adding 
about two ships a year of the light cruiser type tu 
its fleet, each class being an improvement on the 
predecessor except in point of view of fighting power. 
There was no attempt to differentiate type as was the 
case in this country when the Blanche type of 
3350 tons and the Gloucesters of 4800 were develope! 
simultaneously with one another, and with the German 
cruisers of the Kolberg and Breslau types. 

From the table it will be seen that, including the 
second of the ex-Russian cruisers, Admiral Amursky 
and Admiral Nevelskoy, which were building at 
Schichau’s works at Elbing when war broke out, anid 
one of which, re-named Elbing, perished at the Battle. 
of Jutland, there are now only nine German light 
cruisers still remaining which are less than ten years 
old, unless others have been built since war broke out. 


| All four of the vessels illustrated on page 440 have been 


sunk or badly damaged. Ina typically curt statement 
the Admiralty recently reported the torpedoing oi 
another light cruiser of the “ Kolberg ”’ class on the 
morning of October 19th, and stated that when last. 
seen the vessel was in evident difficulties. The 
Germans report that the ship in question was the 
Miinchen, and that she reached home “slightly 
damaged.”’ In external appearance the “ Kolberg ”’ 
class differ considerably from the Miinchen type, 
which have an exaggerated ram bow, and the bridge 
placed abaft the foremast, which, with the searchlight 
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severely handicaps both the German torpedo-boat 
flotillas and the squadrons of big ships, the former 
suffering from lack of efficient supporting ships and 
the latter from lack of scouts. The accompanying 
table shows the development of the German light 
cruiser from the prototype Hela, which succumbed 
to a torpedo attack by H.M. submarine E 9 early in 
the war, down to the improved Regensburg classes, 
which were still under construction when. war broke 
out. Except for slight increase in size, the latter fol- 
low merely a modified Karlsruhe design. The relative 
values of gun and torpedo will probably form a basic 
problem for generations of naval officers still to come. 
It is therefore interesting to note that of the forty odd 
cruisers in this list only three, the Hela, Undine and 
Bremen, have been sunk by torpedoes, and the 
Miinchen damaged, whereas no less than at least 
fifteen have been sunk by gun-fire. Inspection of 
the table indicates a remarkable degree of con- 
servatism on the part of German designers with regard 
to armament, though the development on the whole 
has been quite regular and normal. It is, however, 
rather surprising to note that though in 1897-1900 
cruisers of only 2600 tons were fitted with ten 4.1 
weapons as a main armament, it was not till the 
1906 programme, which consisted of the well-known 
Emden and Dresden, that an increase was made to 
twelve guns of the same calibre, although the displace- 
ment had been augmented to 3550 tons. Even in 
the course of the next eight years, when the displace- 
ment had again been increased by 1500 tons, thus 
attaining nearly double the sizeof the original 
Gazelle type, the armament still remained the same 
as regards number and calibré, though the individual 
power of the guns had been somewhat improved. 


Tons. 
2060 
2603 


2618 
2657 
3200 


in. | 
5 |, Old cruisers of small value. Hela sunk at 
Heligoland, September 13th, 1914. Ariadne 
sunk at Heligoland, August 28th, 1914. 
Undine sunk in Baltic, November 7th, 1915. 
Frauenlob sunk at Jutland, May 31st, 1916. 
Sunk in Baltic, October 17th, 1915. 





| Torpedoed, North Sea, October 19th, 1916 ; 
| reported only damaged. 
| Sunk at Falkland Islands, December 8th, 1914. 


” 


Finally destroyed, Rufigi River, July 11th, 1915, 


| Sunk at Falkland Islands, December 8th, 1914. 
-1 | Sunk at Keeling Island, November 9th, 1914. 
Sunk at Juan Fernandez, March 14th, 1915. 
Sunk at Dogger Bank, January 24th, 1915. 
| Sunk at Heligoland, August 28th, 1914. 
| Sunk at Heligoland, August 28th, 1914. 


Sunk at Aland Islands, August 17th, 1914. 
In Turkish hands, badly damaged. 


| Destroyed, Caribbean Sea, November, 1914. 
Sunk at Jutland, May 31st, 1916. 


?named Wiesbaden. Sunk at Jutland, May 


31st, 1916. 


‘a 


” 


Sunk at Jutland, May 31st, 1916. 


| and lookout platforms thereon, seriously obstructs the 


view therefrom. In the Leipzig and Dantzic this 
defect was removed, and the bridge put into a more 
normal position. The former was sunk by H.M.S 
Glasgow at the Falkland Islands Battle. One of the 
Kolbergs, reported to be the name ship, but this is 
uncertain, was said to have been sunk on the same 
day as the Bliicher, and two others of the class, 
the Mainz and Kéln, were sunk at Heligoland. The 
Nurnberg, of the 1905-6 programme, was also sunk 
at the Falklands. She and her sister ships are easily 
recognisable from the large gap which separates the 
forward funnel from the other two. The fate of the 
Emden and of Dresden is well known; both were 
driven ashore and destroyed by the faster and more 
powerful British “Town ” class cruisers Glasgow and 
Sydney respectively. In 1909 and 1910 the continued 
demand for speed had resulted in the larger and faster 
‘ Breslau ” class, which for the first time in the case of 
the German light cruisers had any external armour pro- 
tection in the neighbourhood of the water-line, the first 
four ships having a narrow 3}in. belt, which is practi- 
cally submerged, and the later quartette of the Karls- 
ruhe type having a slightly broader 4in. belt. Prior to 
the Breslaus, all the protection afforded was that of 
a 2in. steel deck. e Breslau was the model on 
which all the later light cruisers were based, and many 
of them have succeeded in attaining speeds of over 
28 knots with 35,000 horse-power on their full power 
trials. As a design, except for the weak armament, 
these vessels indicated a great improvement over 
their predecessors. Of the last batch eompleted 
before war broke out, both the Karlsruhe and 
Rostock have been lost, the latter through collision 





with another German vessel, according to German 
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reports, during the night after the Battle of Jutland. 
The Regensburg was there too, and is the light cruiser 
referred to in Sir David Beatty’s report on the Battle 
as being the one that supported the German daylight 
torpedo attack on our fleet at the opening of the 
action. The names of the last four were not public at 
the outbreak of war, but one is undoubtedly the 
Wiesbaden, which also perished at Jutland. It is 
understood that at least one more of the later cruisers 
was also sunk there, as it seems clear that certainly 
five were lost, but the name has not yet transpired. 

It will be seen, therefore, that the diminution of the 
German cruiser fleet has been considerable. It is 
hardly surprising. The solitary Karlsruhe, Emden, 
Koenigsberg or Dresden, were bound to be caught 
sooner or later by more powerful ships than themselves, 
and although the damage that they did cause was 
considerable, they were undoubtedly suppressed very 
rapidly, particularly the Emden, which did not 
survive the outbreak of war by more than three 
months. Coal they might get, and even provisions, but 
supplies of material, particularly ammunition, were 
difficult if not impossible to obtain. The attrition 
due to the operations of our submarines is satisfactory 
evidence of their ability to make the best use of their 
scanty opportunities, but it should be noted that no 
modern cruiser has succumbed to torpedo attack. 
Nearly all have been sunk by gun-fire, except the 
Karlsruhe, which apparently disappeared in some 
mysterious manner on one of the desolate Keys in the 
Caribbean Sea. 








LOCOMOTIVE PERFORMANCE ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 
(By a Correspondent.) 
No. IL.* 


Nortu of Crewe the characters of the gradients 
change, and this section of the main line to Carlisle 
must be classed as a distinctly hard road. The start 
from Crewe is easy, 4 miles of level, followed by more 
than 13 miles of undulating grades, mostly falling 
but not steeper than 1 in 330 at any point. Then past 
Preston Brook station there is a fall of 1 in 180 for 
1} mile, while the approaches to the Manchester Ship 
Canal Bridge, near Warrington, are upward in each 
direction at 1 in 135 for a distance of 14 mile. Shortly 
after this commences the rise to Golborne, as much as 
1 in 132 at one point, but finally easing to 1 in 406 for 
the last 1} mile to the summit. Thence to the 193rd 
mile post is nearly level, after which there is a steep 
climb through Wigan to Coppull Summit, commencing 
and finishing at 1 in 100, but with 2 miles at 1 in 330 
between ; this is followed by a fall to Preston, starting 
with a mile of 1 in 100, and having similar lengths 
near Leyland and Farrington. Through trains always 
pass Preston station very slowly, and from here the 
line rises at 1 in 500 for 3 miles, and then is almost 
level to within a mile of Lancaster, when a steep 
descent of 1 in 95 for 1} mile occurs. The grades are 
then easy along the sea shore past Hest Bank and 
Bolton-le-Sands, until a mile and a-half beyond Carn- 
forth, when the line ¢ommences to ascend from 
the lowest point on the journey up a 2} miles 
bank, 14 mile of which is graded at 1 in 131 ; descend- 
ing again for a similar distance through Burton station 
at Lin 280. Then is a level stretch for 1} mile, when 
the first portion of the climb to Shap may be said to 
begin, known as the Grayrigg bank, 13 miles in length 
without a break, beginning at 1 in 175 for 2} miles, 
and continuing with grades of about a mile each at 
Lin 103, 400, 109, 182, 105, and 120, then there is just 
over 2 miles at 1 in 133, and the ascent finishes with 
2 miles at lin 100. There is breathing space for the 
next 6 miles, the first mile being a fall at 1 in 200, fol- 
lowed by an undulating stretch to about a mile south 
of Tebay, where the severest section of the climb com- 
mences by a rise at 1 in 147 for 14 mile, followed by 
the final rise to the summit itself, a good 4 miles at 
lin 75. For amile on the summit there is a level run, 
over 900ft. above sea level, and then the line plunges 
downwards, first at grades varying from 1 in 200 to 
1 in 150, and then at 1 in 125 for 6} miles; more 
moderate grades prevail for the next 9} miles past 
Penrith—where cautious running is observed for 
the curve through the station—but even those 
include a fall at 1 in 182 for a mile, and 1 in 184 
for 14 mile. The final run down into Carlisle com- 
mences with 24 miles at 1 in 169, and continues with 
nearly 3 miles at 1 in 229, over a mile at 1 in 188, a 
mile at 1 in 140, and finally more than 3 miles at 1 in 
132 ; there is a total drop of more than 800ft. from the 
summit to Carlisle station. In by-gone days the 
descents from Shap summit were frequently made at 
very high speed, but Mr. Cooke’s engines perform so 
well uphill that the drivers invariably descend at 
moderate speeds. 

No. 1792, “‘ Staghound,” a four-coupled superheater 
of Mr. Bowen Cooke’s design, with 300 tons, covered 
the 15 miles from Crewe to Acton Bridge in 16 min. 
35 sec., attaining a rate of 69.2 miles an hour on a 
grade of 1 in 400. There was then a slight check by 
signal, and also steam was shut off approach- 
ing Warrington, that station being passed in 
25 min. 47 sec.—distance 24 miles. The minimum to 
Golborne summit was 52.3 miles an hour, and at 
Coppull 44°5 miles an hour, in spite of running 
through Wigan with steam shut off, that station being 





* No, 1. appeared October 20th. 








passed in 38 min. 21 sec. for the 36 miles. On the 
descent a rate of 69.2 miles an hourwas again attained, 
and approaching Euxton Junction there was another 
slight check, followed by the slack for Preston 5 miles 
further on, and 51 miles from Crewe, which distance 
was covered in 55 min. 18 sec. A further 24 min. 
22 sec. were required for the easy 21 miles to Lan- 
caster, speed being slightly reduced when running 
through the station, while Carnforth, 78} miles from 
the start, was cleared in 85 min. 53 sec. On the rise 
at 1 in 131 the minimum speed was 49.5 miles an 
hour, and the following descent brought the speed to 
61.6 miles an hour before commencing the ascent of 
Grayrigg, up which the locomotive gave a magni- 
ficent display, climbing this hard 13 miles in 17 min. 
24 sec. with a minimum speed as high as 39.5 miles 
an hour on the final 1 in 100. On the neutral grades 
to Tebay 65.2 miles an hour was reached before com- 
mencing the final ascent to Shap summit, up which 
the speed fell to 22.2 miles an hour, but the rails were 
greasy here causing the engine to slip badly, while we 
were also checked by signal at the Summit Box. 
Very cautious running was experienced on the descent, 
the train being kept in control by frequent applications 
of the brake, although on three occasions the speed 
rose to 75 miles an hour, but this was the absolute 
maximum ; had it been desired, the time from the 
summit to Carlisle could have been made several 
minutes quicker with perfect safety, but as it was 
approaching Carlisle adverse signals were encountered, 
although an actual stoppage before reaching the sta- 
tion was avoided, and the train came to rest in the 
Citadel station in 160 min. 2 sec., the final 31} miles 
having occupied 32 min. 39sec. The net time for the 
total journey of 141 miles was 156 minutes, equal to 
an average speed of more than 54 miles an hour. 

No. 2282, “‘ Richard Arkwright,” an engine of the 
same type as “ Staghound,”’ with 245 tons, ran from 
Carlisle to Penrith, a distance of 17} miles, in 24 min. 
11 sec., start to stop. In this instance a speed of 
50.5 miles an hour was maintained up a grade of 1 in 
169, and the rate did not fall below 55.5 miles an 
hour on a grade of lin 184. Onstarting from Penrith 
the engine covered the 13} miles to Shap summit in 
exactly 19 minutes, with no lower speed than 42.8 
miles an hour on the rise at 1 in 125, which extends 
for 6 miles ; while on the following 27 miles descent 
to Burton the brakes were frequently applied, so that 
24 min. 57 sec. were occupied in traversing this easy 
section with no higher speed than 76.5 miles an hour, 
but the rate was generally kept below 70 miles an 
hour. Lancaster, 51} miles, was passed in 54 min. 
53 sec., and the 21 miles thence to the Preston stop 
required a further 23} minutes, the last eight miles 
being run very easily, so that we stopped at that 
station in 78 min. 38 sec. for the distance of 72} miles. 

At Preston the load was increased to 320 tons, with 
which the minimum to Coppull was as high as 44.5 
miles an hour, and on the descent 73.7 miles an hour 
was attained approaching Wigan, this station being 
passed without steam in 19 min. 57 sec. for the 153 
miles. Approaching Warrington we were badly 
checked by signal, but passed there in 32 min. 3 sec., 
a distance of 27} miles. The rise at 1 in 180 after 
Preston Brook did not bring the rate below 46.8 miles 
an hour, and the 1 in 330 rise to Acton Bridge was 
ascended with a minimum speed of 53.6 miles an 
hour. Nearing Crewe a slight signal check was 
encountered, and we stopped in the station in 60 min. 
11 sec. for the 51 miles from Preston—58} minutes 
net time. 

With the respectable load of 265 tons, No. 86, 
** Mark Twain,’ one of Mr. Cooke’s “* Prince of Wales ”’ 
class of six-coupled superheater express engines, 
passed Acton Bridge in 17 min. 10 sec. from the Crewe 
start, but from this station there was a succession of 
delays to Preston, causing the gross time to that 
station to be 64 min. 48 sec. In spite of the delays 
the minima at Golborne and Coppull was 45.9 and 
42.8 miles an hour respectively. Lancaster was 
passed at reduced speed in 88 min. 11 sec., but of this 
fully 9 minutes should be deducted for delays, leaving 
a net time of 79} minutes for the 72 miles to this point, 
with no allowance for the restriction of speed at the 
important stations at Warrington, Wigan, and 
Preston—the latter very severe. After Lancaster 
no further delays were experienced, and Mark Twain 
commenced in earnest an effort to regain the lost time. 
The rise at 1 in 131 to Burton did not bring the speed 
below 48.9 miles an hour, and the 5} miles from 
Milnthorpe to Oxenholme, with grades of 1 in 175, 
103, 400, 109, and 182 were covered in the splendid 
time of 6 min. 33 sec., while the final 7 miles at 1 in 
105, 120, 133, and 100 was climbed in the startling 
time of 9 min. 57 sec., with a minimum of 39.1 miles 
an hour. Thence on the easier grades before Tebay 
a speed of 65.2 miles an hour was reached, whilst on 
the 1 in 147 rise beyond that station the speed did 
not fall below 58.4 miles an hour, and the engine 
then proceeded to negotiate the 1 in 75 rise to the 
summit in a manner that was decidedly brilliant, 
covering this formidable 4 miles in 6 min. 39 sec., the 
absolute minimum just falling short of 30 miles an 
hour. The descent to Carlisle was taken cautiously, 
no higher speed than 72 mijes an hour being noted, 
except for a short stretch on the 1 in 169 through 
Calthwaite, when 75 miles an hour was touched, but 
the brakes were several times applied ; nevertheless 
Carlisle was reached in 162 min. 33 sec., but the net 
time was 153} minutes, equal to an average speed 





of more than 55 miles an hour, a fine performance. 

A similar engine, with 285 tons, starting from 
Carlisle, succeeded in attaining 45 miles an hour on 
a grade of 1 in 140, and on the following rise at 1 in 
188 the speed increased to 50 miles an hour, while at 
the end of the 3 miles rise at 1 in 229 beyond South- 
waite it reached 53.6 miles an hour. On the subse- 
quent rise at 1 in 169 the speed fell to a minimum of 
46.4 miles an hour, and on the final rise at 1 in 184 
the minimum was as high as 53.6 miles an hour, while 
on the slightly falling grade approaching Penrith 60 
miles an hour was attained, this excellent work 
enabling the stop to be made in 24 min. 29 sec. 

Continuing from Penrith 50 miles an hour was 
reached on the easier grades before tackling the 6 miles 
rise at 1 in 125,.which required but 8 min. 23 sec. to 
cover, with no lower speed than 41.3 miles an hour, 
while on the final rise to the summit the minimum was 
45.9 miles an hour, such fine work; enabling this 
initial 134 miles to occupy but 19 min. 32 sec., and 
the travelling time for the 31} miles from Carlisle was 
only 44 minutes, in spite of the Penrith stop. No 
higher speed than 75 miles an hour was accomplished 
on the descent of the Shap and Grayrigg banks, the 
running being very cautious, with frequent applica- 
tions of the brakes. Lancaster was cleared in 54 min. 
46 sec., and the rise of 1 in 95 which follows was 
rushed at a minimum of 48.9 miles an hour, after 
which we ran easily to the Preston stop in 77 min. 
20 sec. from Penrith ; 101 min. 29 sec. travelling time 
from Carlisle. 

No. 2222, “Sir Gilbert Claughton,” Mr. Bowen 
Cooke’s pioneer four-cylinder six-coupled express, 
with 300 tons, passed Shap summit easily in 21 min. 
20 sec. from Penrith, the minimum on the 1 in 125 
being 37.8 miles an hour, and 42.8 miles an hour at 
the summit. The descent was somewhat faster than 
usual, higher speed being permitted, although the 
running was still very cautious, there being the 
usual frequent brake applications. In this case the 
maximum was 81.8 miles an hour, at which speed 
water was taken from the Tebay troughs ; after this 
78.9 miles an hour was recorded on two occasions 
before the speed was restricted by the application of 
the brakes, and this quick running enabled Lancaster 
to be passed in 53 min. 17 sec., despite the slower 
start. The minimum speed up the 1 in 95 which 
follows was again 48.9 miles an hour, and Preston 
was reached in 77 min. 51 sec., after two signal checks, 
77 minutes net time. 

But perhaps the finest run I noted was by No. 2428, 
“Lord Stalbridge,”’ another of Mr. Cooke's fine 4-40 
superheater engines, which, with no less than 390 tons, 
succeeded in covering the first 5 miles from the Crewe 
start in 7 min. 50sec. ; Hartford, 11}? miles, was passed 
in 14 min. 41 sec. ; and Warrington, at slightly reduced 
speed, in 27 min. 8 sec., after a minimum of 50.5 miles 
an hour on the 1 in 135 rise to the Ship Canal bridge. 
On the rise to Golborne the minimum was 51.7 miles 
an hour, and Wigan was passed in 39 min. 56 sec.- 
No lower speed than 44.5 miles an hour was registered 
on the Coppull bank, 13 miles, almost all rising, and 
including grades of 1 in 100, 132, 330, and 406, having 
been covered in 13 min. 47 sec., remarkably fine work. 
The descent produced 70.5 miles an hour, and Preston 
was passed with the usual very careful running, in the 
excellent time of 56 min. 12 sec. ; rapidly regaining 
speed the 21 miles thence to Lancaster were smartly 
covered in 22 min. 42 sec., with a maximum of 64.2 
miles an hour on a falling grade of 1 in 640. Carn- 
forth, 78} miles, was cleared in 84 min. 32 sec., and 
then ‘‘ Lord Stalbridge’’ proceeded to show “his” 
capabilities by rushing the rise at 1 in 131 after that 
station at a minimum of 47.4 miles an hour. The 
pace rose to 60 miles an hour before starting the Gray- 
rigg bank, which was ascended without assistance, 
the section from Milnthorpe to Oxenholme occupying 
7 min. 23 sec., and thence to Grayrigg was covered in 
11 min. 53 sec., the total time for the full 13 miles 
being 19 min. 33 sec., and- the minimum speed was 
32.1 miles an hour, truly a very fine performance. 
We recovered to 65 miles an hour before Tebay, but 
stopped north of that station, 104} miles from Crewe, 
in 118 min. 53 sec., while the 53} miles from Preston— 
almost a fresh start—had been covered in 62 min. 
41 sec., a distinctly smart performance with such a 
huge load over such a road. Here a six-coupled 
goods engine was attached in the rear, and after a stop 
of only 56 seconds we proceeded to tackle the 1 in 75 
rise to Shap summit, and, with the assistance of the 
“ pusher,” a rate of 31.3 miles an hour was attained 
at the centre of the incline; then the rate fell to a 
minimum of 28.1 miles an hour at the top, where the 
assisting engine was automatically released. The 
descent was made in the characteristically careful 
manner, although a speed of 76.5 miles an hour was 
attained on the 1 in 125 near Clifton, but only to have 
the usual brake application, and after several more 
speed reductions we again attained a like speed on 
the grade of 1 in 188 near Wreay, only to have a 
further application of the brakes, and we finally 
stoppedat Carlisle in 1614 minutes gross time, 160 min. 
19 sec. travelling time, 7.e., deducting the time waiting 
for assistance at the foot of the Shap incline. The 
364 miles from the Tebay start to Carlisle required 
41 min. 26 sec., and I think it will be admitted by all 
understanding the difficulties of the road, that this 
was a highly meritorious performance for a four- 
cylinder engine, and forms a fitting conclusion to 
London and North-Western locomotive performance, 
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THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENTIAL ADDRESS-* 


(Concluded from page 425.) 


| MENTIONED at the commencement of this address 
the want of success of individuals. It may seem out 
of place to refer at this time and in this Institution to 
such a subject, when practically all the members of fighting 
age are serving either in the Navy or Army, and when 
all these who have passed that age are lending a hand 
to the country in some other way. The time will come, 
however, when we must settle down again to our every-day 
duties, and, therefore, I venture to say a few words 
on the question of want of success in individuals. All 
of us, no doubt, on many occasions during our lives, 
have made mistakes which, with a little reflection, we 
might have avoided. We have often bought our experience 
dearly. We probably realise that in some cases there 
was very little margm between success and failure. In 
looking back, however, over the great number of engineers 
whom I have comegacross on, works and in offices, I 
cannot bring to mind any case of a hard worker who 
has really failed. It is true that all of them have not 
arrived at commanding and independent positions, 
but then all men have not the ambition, or wish, or 
capacity, fer such positions. The attainment of such 
a place might possibly mean failure for some of them, 
and they prefer to retain the confidence and respect 
of their employers in the secondary posts, and in doing 
so they probably have a less anxious and a happier life. 
I know of some engineers who have not attained to high 
positions, but who could be sent to take charge of works, 
with the knowledge that every stage of the work will 
be carefully and continuously inspected by them, and 
that if any difficulties arise, they will recognise them, 
and at once report to their chief fully and clearly about 
them. Such men are invaluable. 

There are, however, also a great number of engineers 
who begin their professional work with the hope and 
determination of getting to the top rung of the ladder, 
or at all events, making a good fight for it. They realise 
that the time will come when the seats around this table 
will be filled by those.who are now the younger members, 
and they want to be there. The roll of this Institution, 
I am glad to say, is formed of men drawn from all classes 
of society. 1 consider that there has been, in recent 
years, some improvement in general education, which 
tends to give capable boys the chance of taking up the 
profession of engmeering, when they have an inclination in 
that direction. Very much more, however, might be done 
in this connection. As far as my knowledge goes, the 
facilities for the preliminary education oi engineers in 
Canada, Australia, New Zealand, and the United States, 
are in some way greater than in this country, particularly 
as regards imparting some very necessary commercial 
knowledge. I believe, alse, that in our elementary schools, 
we aim too much at educating everyone up to one standard ; 
we do not pay sufficient attention to the individual, 
and there is hardly enough opportunity for the better 
boy to shake himself free from the average. By such 
method, money is wasted in endeavouring to edutate 
a large proportion of boys up to a standard which they 
can never attain, and which, if they did attain, they 
would never profit by. 

While I need hardly say that I am extremely keen 
about a radical alteration in our teaching, so that scientific 
education may be kept all the time in the foreground, 
I do not wish to see young men growing up without 
what in an old-fashioned way would be called a good 
general education. We, at this Institution, have been 
altering our examinations and practical requirements 
from time to time, so as to raise the scientific standard 
required for students and associate members, but we 
have not forgotten the value of a good general education. 
i think, however, the time has arrived when a knowledge of 
one or more modern languages should be made obligatory. 
1 am sure that in the future the Institution will not 
fail to retain its general education requirements, while 
at the same time helping on scientific training in every 
possible way. 

I have frequently been asked by parents of budding 
engineers, and by young engineers themselves, for advice, 
and the remarks which I have to make on this subject 
are specially directed to the students, and the very young 
members of the Institution. The examinations by 
the Institution, or the corresponding ones at the Univer- 
sities, which have now for some time been required 
before a young engineer can become an Associate Member 
of the Institution are, of course, = the ground-work 
for the work to come later on. Nothing can take the 
place of experience and actual contact with difficulties. 
It is therefore necessary that an engineer should devote 
his time to getting all experience possible. 

I have on one or two occasions been asked by a young 
engineer whether, of two posts offered to him, he should 
take that of one among many assistants on a large work 
with a small salary, or that of resident engineer on a 
small unimportant work at a considerably higher salary. 
Without hesitation I recommended the former position. 
Il knew that on the large works he would see a little 
of almost every class of work, that even the temporary 
works of the one were probably more important than 
the permanent work of the other, and that the fact of 
being on a large work would be of great assistance later 
on, and would stand to him all his life. He would also 
have the advantage of daily intercourse with other 
engineers, and the emulation and friendly rivalry between 
them would lead to efforts on his part to hold his own. 
There also exists on large works a feeling, which I can 
only describe as engineering atmosphere, which may 
have a real influence on the life of a young engineer. 

Experience, and -the - passing of. hard engineering 
examinations are, however, not the only requisites for 
success in our profession. 1 suppose there is no class 
of engineer more in request than the resident engineer 
or assistant engineer, with experience who can -“ get 
on” with people. Engineers are afraid of assistants 
who can’t get’on with people. ‘ Such men irritate clients ; 
they cause trouble whether they-are on the engineer’s 
or contractor's _ The capacity of getting:on with 
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people, and still holding one’s own, has a distinct money 
value, and a very high one. 

Closely akin to it is the one of being fair in dealing 
with questions which arise on works. The resident 
engineer and the contractor's engineer, who are open 
with each other, and will not take any unfair advantage 
of one another, have both obtained a reputation of great 
value, and which may have a far-reaching effect even 
on both their firms. 

In my opinion, there is nothing which so much enlarges 
&@ young engineer's breadth of view, and gives him a feeling 
of self-reliance, as a few years’ work abroad, The ideal 
conditions in connection with this are that it should be 
after some years’ work at home, and be on works under 
construction by a British firm ; but these ideal conditions 
are not, of course, always possible. One can only acquire 
knowledge of how works are carried out abroad, and the 
differences between such works and those in this country, 
by actually being engaged on the details of construction. 

All young engineers should take every opportunity 
of carrying out experimental work. Such opportunities 
occur on nearly every undertaking. It need not be 
original work, as that is not always possible, but even 
the rep:tition of work previously done gets one interested 
and accustomed to that class.of work, and it may be the 
means of correcting and enlarging the work done by 
others. The great help in this kind of work is the cultiva- 
tion of observation. Indeed, if our eyes are open, we 
may often see experimental investigation being carried 
out, often in the streets, especially in and near large 
cities like London. 

I mentioned in this Institution, some time ago, that 


_L hoped, when the finances of the Institution had recovered 


from the effect of the large expenditure on our new 
building, consideration might be given to setting aside 
an annual amount for certain experimental work. We 
have in the past subscribed largely to experimental 
work at the National Physical Laboratory, and to work 
undertaken by committees of members of the Institution, 
but the idea I had was on rather different lines. Very 
frequently the engineer in charge of works or shops 
sees opportunity for carrying out experimental work, 
with very little money expenditure, but frequently that 
small amount of money cannot be found. If there were 
a fund available from which grants could be made in 
such cases, for certain definite experimental work, | 
consider it would be very valuable, both to the members 
as a body, and to the member carrying out the investiga- 
tion. In the latter case, the member would discover 
that he got more real knowledge by carrying out a sma!! 
piece of experimental work himself than if he had read 
about ten times the amount of work carried out by other 
persons. 

A quality which an engineer's work frequently develops 
is that of organisation, and this, if cultivated, frequently 
leads to very high positions. We have seen in this 
country, and also in America and the East, engineers 
who possess the faculty of organisation, in control of 
some of the largest railway systems. No large enterprise 
can be carried out successfully without capable organisa- 
tion. Engineers who have, or who develop, this quality, 
may often, although not endowed with exceptional 
engineering ability, attain to positions not open to those 
who are devoted to engineering work solely. I think 
I am hardly wrong in saying that our most successful 
contractors owe their success in great meassure to their 
organising capacity, and engineers with the same quality 
are indispensable to them. 

I think I have said enough to show young engineers 
that success depends on many matters besides knowledge 
of engineering, and that even with a moderate knowledge 
of it, other qualities may be developed which command 
a high money value and are the means of attaining to 
important positions. 

I take the opportunity of saying a few words with 
reference to the difficulties which have arisen between 
employers and employed in recent years, as being matters 
which have a good deal to do with the success, or otherwise, 
of engineering works. 

I had for many years the direct control of a large 
body of working men, and have had opportunities of 
inside knowledge with reference to many labour disputes, 
with which I had no direct connection. The two points 
which struck me as fundamental in nearly every case 
were that the employer should pay a good living wage, 
and that the employed should do a good honest day’s work, 
or perhaps I should say in some cases, an honest week’s 
work. The so-called “restriction of output” policy, 
which some trades indulge in, seems to be the first step 
in a most vicious circle. I had an opportunity, some time 
ago, of discussing the question with one who had full 
knowledge of labour conditions in a certain State, and 
he informed me that, during ten years, wages in his 
area had gone up 40 per cent., and the output per man 
had gone down 30 per cent. The general conditions, 
no doubt, justified the increase of wages, but there seemed 
to be no reason for the diminution of output. 

We all wish to see labour contented. In Burke’s 
speech in 1775, on conciliation with America, he said, 
“The question with me is not whether you have a right 
to render your people miserable, but whether it is not 
your interest to make them happy.” I think that expresses 
our view with regard to labour to-day. 

It is often difficult for the mass of labour to understand 
the cost of finding large sums of money to finance great 
industries, and that such money has to be paid for out 
of profits. It is difficult for labour to realise the risks 
which capitalists have to take, and the fact that in many 
works large sums are spent on research work which may 
only give a return after a long period, or may in many 
cases appear to. give no return, if it be considered that 
negative results have no value, which is far from being 
the case. It is also sometimes difficult for labour to 
understand that the work and organisation of one man 
may in some unde taean a difference in profits 
of hundreds of thousands of pounds, or the difference 
between success and failure, and that such men and 
their immediate assistants deserve and earn the large 
sums they receive. -It is on these accounts that labour 
often considers that it does not get a fair share of the 
profits. I do not mean to say the profits are always 
fairly divided, and it would be difficult to say what a 
fair division should be. I also do not believe the working 
man has any idea how the prosperity of this country, 





and with it his own prosperity, depends on our export 
trade, or how our manufacturers have had to meet th: 
fiercest and sometimes unfair competition of other nations, 
not only in foreign countries, but in our own oversens 
Dominions. 

How is it possible to permanently raise the wages of 
the working man beyond those existing before the war ” 
Is it reasonable to expect that a greatly increased output 
per man can be obtained without undue exertion ? We 
all know it is possible. It means that employers must 
provide the best modern machinery, and that men and 
trade unions must give up the idea of restricting output. 
It means that capital has to obtain such a measure of 
the confidence of labour as is necessary to convert men 
and trade union officials to the view that increased efficiency 
will be to their great advantage, and give increased 
comfort and health. This can only be done when it 
can be shown that under such conditions there will be 
plenty of work to go round for all, and it means that our 
trade has to be increased. 

This leads at onee to the question of the national caim- 
paign for maintaining and increasing our trade, but this 
is outside the scope of my address. I do not mean to 
say that this Institution is not a place to discuss questions 
of industrial and commercial policy. On the contrary, 
I think it would be well if we gave more consideration 
to such subjects, and many of our memers are well 
fitted for dealing with such questions. 

I may, however, say that it is a source of much satisfac. 
tion to know that great efforts are being made by the 
British Engineering Industry and the Government 
to be ready when the time comes. I hope the Government 
will not be above taking the advice given by those who 
are fully conversant with all the aspects of international 
trade competition. I consider one of the most hope ul 
and important events which has occurred recently in 
connection with our trade is the speech of the Prime 
Minister in the House of Commons, on August 2nd last, 
when dealing with the White Paper on the proceedings 
of the Economic Conference of the Allies, held in Paris 
in June of this year. 

But, however important the Prime Minister's declara 
tions, and however necessary the help of Government, 
I attach still greater weight to the spirit which is at present 
animating our commercial leaders. The thorough-going 
determination of our manufacturers to organise British 
industries for more efficient production, and the steps 
being taken for pushing our trade outside these islands, 
are certainly on a different scale from anything previously 
attempted. The first part of the work to be carried 
out is put so clearly and shortly by the President of the 
Federation of British Industries that I quote his words. 
The objects of the Association “may be summed up 
briefly as the organisation and development of Industry 
now, and after the war, in co-operation with labour, and 
in conjunction with the Government and Government 
Departments.’ I hope those who are dealing with the 
development of our foreign trade will not fail to include, 
among other matters, full consideration of the important 
question of the adoption of the metric system of weights 
and measures in this country. This system is obligatory 
in thirty-four countries with a population of 437 millions. 

Is there any reason why we should not be successful 
in our trade campaign after the war? Over two years 
ago we entered a war, not of our making, and for which 
we were not prepared. Under the late Lord Kitchener, 
an Honorary Member of this Institution, an army of 
over 4,000,000 men was organised ; under Mr. Lloyd 
George was organised the 1 facture of munitions on 
a huge scale. Canada, Australia, New Zealand, India, 
South Africa, and the other members of our overseas 
Empire, came to our aid in such numbers as we could 
never have anticipated. Burke rightly gauged human 
nature when he wrote: “ War is a situation which sets 
in its full light the value of the hearts of a people.” 

We cannot engage in a war where men of all classes 
are fighting shoulder to shoulder without some diminution 
of the old class prejudices. We cannot fight side by side 
with our overseas brothers without getting to know 
each other better, and without realising that we all have 
to continue after the war to do our best for the Empire, 
with as little internal friction as possible, With such 
better knowledge of each other, and remembering that 
unprepared we entered the war in whieh we are, with 
our Allies achieving success, is there any reason why, 
when fully prepared and in full agreement with our Allies, 
and our overseas Empire, we should not be successful 
in peace ? 

Of course I am an optimist, but not one who imagines 
that what we want can be obtained without fighting 
and working for it. It may only be the dream of an 
optimist to imagine that this country can be run for 
the benefit of our own people, without preconceived 
views, without ancient shibboleths, without red_ tape. 
It may be a dream but it ought to be a fact. 

I am afraid I have gone somewhat beyond the lines 
I have laid down for this address, and my only excuse 
is that thé conditions under which we are living are 
exceptional, and that it is difficult to keep daily thoughts 
out of anything we may write or say. 

Gentlemea, the greater portion of my address to you to- 
n'ght may possibly be considered too much out of the com- 
mon because it deals with some of the very common matters 
which have to be considered by engineers. My remarks 
are really reflections on the different events which have 
occurred during my own life as an engineer, extending 
now to over thirty years. I hope they at least show 
that there is still ample room for investigation and 
experimental work, which may enable us to give still 
greater value to our clients, and that it may influence 
young engineers especially to devote some of their time 





‘to that class of work whenever opportunity for doing 


so is present. 








It is stated that the Turkish Government has cancelled 
the French concession for the building of a railroad from 
Smyrna to Kassaba in Asia Minor, fifty-four miles south- 
east of Konieh and the Franco-Belgian concession for 
a railway from Mudania on the Sea of Marmora, to Brusa, 
about 100 miles south-east of the former town. The 
Turkish Government states that these railways will be 
built by the State. 














THE ENGINEER 


435 





Nov. 17, 1916 





P ETROL CATERPILLAR TRACTOR AND TRAIN 


THE HOLT MANUFACTURING COMPANY, PEORIA, ENGINEERS 











AMERICAN PETROL EXCAVATORS AND 
TRACTORS. 


* THE immense amount of machinery and equipment 
furnished by American manufacturers to the Russian 
Government for use in connection with war includes 
a number of petrol excavating machines for digging 
the trenches and petrol tractors or traction engines for 
hauling guns and trains of wagons. 





| The cylinders are water jacketed, the water being circulated 
| by a centrifugal pump. An expanding clutch in the 
| fly-wheel forms the connection to a main shaft from which 
the various mechanisms are operated by gears and chains. 
Upon the rear end of the underframe are trusses having 
inclined projecting posts which carry the head of a ladder 
frame. This ladder is pivoted to the posts, and is raised 
and lowered by means of wire cables which are attached 
to its sides, pass over sheaves on the truss posts and 
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Fig 1—PARSONS TRENCH EXCAVATING 


(he trench excavating machines, supplied by the 
Parsons Company, of Newton, Iowa, U.S.A., are of a 
type employed very extensively in the United States for 
cutting trenches for sewers, water and gas mains, &c., 
and also for tile drains on land drainage works. The 
machi:'> is illustrated in Figs. 1, 2 and 3. In Fig. 2 may 


be seen in dotted lines the position of the ladder when the | 


inachine is arranged for travelling. 
The carrying part of the machine consists of a steel 


MACHINE 


then lead to a power-operated winding drum. Sprocket 
idlers and driving wheels on the ladder frame carry a 
pair of endless chains built up of side bars and transverse 
rollers. 

Between these chains—and attached to them—are 
the excavating buckets. These are shallow pans fitted 
with manganese steel teeth on the cutting edge, and having 
side cutters which trim the trench to such width as to 
clear all working parts of the ladder. Each bucket 
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Fig. 2—PARSONS MACHINE SHOWING POSITION OF LADDER WHEN RAISED 





frame it discharges its contents upon a transverse or 
lateral conveyor beneath. At the same time a scraper 
passes through the bucket, thus cleaning it thoroughly 
even when sticky material is being handled. The conveyor 
is built of transverse steel slats or bars, bent up at the 
ends to form a trough. They are attached to steel chains 
which pass over rollers in the ends of the conveyor frame. 
This conveyor can be run out on either side, and can 
be placed either in a horizontal or inclined position, 
delivering the spoil into wagons for removal or depositing 
it upon the ground beside the trench for use in back- 
filling. In special cases the lateral conveyor feeds a 
longitudinal trailing conveyor which delivers the spoil 
into the trench, covering the new water pipe or sewer. 

The front wheels are of steel, with wide tires, and the 
steering gear is of the automobile type. The caterpillars 
are of the builders’ “‘ Parco” type, in which the endless 
track or belt travels in a triangular path instéad of having 
two parallel and horizontal sides. At the middle of the 
caterpillar frame the track passes over and under a 
large wheel, while at each end of the frame it passes 
around a small wheel. The bottoms of the wheels are 
in the same horizontal line, as shown in the illustrations. 

The track or travelling belt is composed of crucible 
steel cross pieces attached to bar link chains. The height 
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Fig. 3—PARSONS MACHINE AT WORK IN TRENCH 





Swain Sc. 


at centre is 3ft. Tin. The length of bearing is 5ft. 4in., 
and the bearing surface is made flexible to enable the 
track to accommodate itself to the irregularities of the 
ground. The width of track is lft. 9in., so that the two 
caterpillars give a bearing of nearly 10 square feet. This 
enables the machine to work and travel on soft ground. 
The machine is 47ft. long over_all, with a wheel base 
of 13ft. for the carrying portion. It is 9ft. 6in. wide, 
and 10ft. high over the canopy roof. Its weight is about 
17 tons in working order. It has a travelling speed of 
1} miles an hour. For digging, there are sixteen slow 
8 for forward motion, with slow-speed reverse. 
The rate of advance when cutting is from Ift. to 6ft. 
per minute, depending upon the depth of the trench 
and the character of the material excavated. Fig. 3 
shows the machine at work on a sewer trench, with its 
conveyor delivering to a spoil bank beside the trench. 
Whe machine cuts to the exact gradient and line required. 
j.The petrol tractors and wagons for military trains, 


underframe or wagon-bed mounted on an axle and pair, is 24in. long, 22in. wide, and 9in. deep. The ladder already mentioned, were built by the Holt Manufacturing 


of wheels at the front end, and a pair of caterpillars 
at the rear, so that it has a three-point support which 
facilitates travel over rough ground. At the forward 
end—and placed in a fore and aft position—is a vertical 
petrol engine of 75 horse-power, having four cylinders, 
7}in. by 9in., and running at 500 revolutions per minute. 


can be given a continuous traversing or oscillating motion 
on its head shaft, so that a ladder with buckets 22in. 
| wide can cut trenches from 22in. to 42in. in width. The 
| maximum depth of cut is 12ft., except where specially 
| long ladder frames are. used. 

As each bucket passes over the head of the ladder 


Company, of Peoria, U.S.A., and one of the trains is 
shown above. A peculiar feature is that the wagons 
are mounted on caterpillars instead of wheels. They 
are 1lft. 6in. long, 9ft. wide, and 5ft. 9in. high in over-ail 
dimensions, with a weight of 5 tons each, and a carrying 
capacity of 10 tons. The body is 10ft, 4in. long, 8ft, Yin. 
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FOUR-CYLINDER DOUBLE-ACTING GAS ENGINE 
MATHER AND PLATT, LIMITED, MANCHESTER, ENGINEERS 


(For description see opposite page.) 
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Fig. 1—550-E.W. ENGINE AND THREE-PHASE GENERATOR 
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Fig. 2—WORKING CYLINDERS, GAS AND AIR PUMPS, AND DISTRIBUTING VALVES 
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wide, and 2ft, deep, inside dimensions. ‘The caterpillars are 
20in. wide, and give for each wagon a bearing ace 
of nearly 16 square feet, or about one square foot per 
ton for the wagon fully loaded. This distribution of 
weight enables the trains to be operated on soft and 
marshy ground. 

The tractor is mounted on a pair of steel-tread cater- 
pillars, with a single wide-tired steering wheel in front. 


This wheel has a heavy rib on the middle of the tire to give. 


a “bite” or grip on the ground, This wheel is spring 
mounted, and is 3ft. diameter and 18in. wide. The 
caterpillars are 6ft. 3in. long between centres, of end 
sprocket wheels, and have a track of interlocking steel 
plates forming a continuous flexible track 24in. wide, 
or 30in. wide for special requirements. There is a separate 
drive and control for each caterpillar, so that they can 
be operated independently to facilitate steering and 
turning. The machine can turn in a radius of 15ft. 

The tractor is equipped with a four-cylinder vertical 
petrol engine of 75 horse-power, giving some 50 horse-power 
at the drawbar. There is a 22in. belt pulley by which 
the tractor can be used—when stationary—to drive 
other machinery. The tanks carry 75 gallons of fuel 
and 55 gallons of water. The weight is about 12 tons 
in working order. Several of these Holt tractors have 
been supplied to the British military authorities. 








FOUR-CYLINDER DOUBLE-ACTING GAS 
ENGINE. 


Tue illustrations given herewith and in our two-page 
Supplement representa two-cycle, double-acting vertical gas 
engine recently built by Mather and Platt, Limited, Man- 
chester. It is a modification of an engine constructed by this 
firma few years ago. The changes that have been introduced 
in the design by Mr. John Davidson are chiefly connected 
with the valve mechanism for the distribution of the 
gas and air and the adoption of high-speed steam engine 
practice as regards the motion work. In the general 
view on page 436 the engine is shown coupled to a 550- 
kilowatt, 2600-volt, 3-phase generator by the same 
makers, the whole plant being capable of continuous 
running at this load, and developing 25 per cent. overload 
when required for several hours. The engine has cylinders 
400 mm. diameter by 500 mm. stroke, and runs at a 
speed of 250 revolutions per minute. 

Fig. 1. represents the engine and generator in side and 
end elevation and plan; Fig. 2, sectional views of the 
working cylinders, the pumps, and the distributing 
valves ; Figs. 3 and 4 are details of the connecting-rods 
and crank shaft; while in the Supplement are given 
a general view and an elevation partly in section. From 
these illustrations it will be seen that the engine is composed 
of two complete units, each of which has its own pair 
of working cylinders R,S, gas and air pumps M, L, 
and air and gas piston valves N, P, O. 

The cylinders are devoid of the usual poppet valves 
for controlling the inlet and exhaust, one working piston 
controlling the inlet ports and the other the exhaust 
ports, the crank of the latter piston being placed in 
advance of the inlet controlling piston with the object 
of giving an early release to the exhaust gases, while still 
enabling these ports to be closed before the inlet ports 
of the other cylinder. It will be observed in the sectional 
illustration that detachable covers are fitted to the 
cylinders, so that the pistons can be easily cleaned or 
withdrawn, making them just as accessible as the pistons 
of a steam engine. The engine being double-acting 
the pistons are of the water-cooled pattern, the water 
being circulated through the pistons by means of two 
rams Y Z attached to the projecting portions on each 
of the crossheads—see Supplement. 

The distribution of the air and gas calls for special 
mention, and can be best followed -by reference to Fig. 2. 
It will be seen that the gas and air pumps are placed 
tandem fashion with the gas pump on top, so that no 
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mixture ports and the two outer rows, V, being the scavenge 
air ports. The latter and the scavenge air passage E 
are in direct communication with the air pump. The 
mixture ports F admit both gas and air. The oF 
is also in direct communication with the air pump 
but is entirely separate from the passage E. The gas. 
is delivered from the gas pump direct to the passage K, 
and escapes through the perforated pipes which 
project almost through the mixture ports W, as shown 
in the small section view at the right hand of the drawing. 
It will thus be seen that the gas does not mix with the 


the gas and air pumps and valves were opened up after 
six months’ running, it was only necessary to wipe them 
down and put them back, the wear which had taken place 
being infinitesimal. The other working parts of the engine, 
such as the main pistons, had only to be cleaned and 
replaced. 

The cylinders, together with the gas and air pumps, 
are lubricated by sight feed mechanical lubricators, 
and as the system of lubrication to the working parts 
is of the force lubrication type, the minimum of attention 
is required. 













































View Looking on A.A. 
In Direction of Arrow X 
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air until it arrives at the entrance port to the cylinder 
Another belt Q is formed round the exhaust cylinder S 
and is connected to the exhaust pipe X. The inlet and 
outlet of the gas and air pump are controlled in the | 
usual manner by means of the piston valves O and N | 
respectively, these being driven from excentrics fixed | 
to the crank shaft, precisely in the same manner as the | 
valves of high-speed steam engines. 

Between the piston valve N of the air pump and the 
inlet cylinder R, another piston valve P is provided, 
which is called the air-distributing valve. This valve 
is fixed to and driven from the valve spindle which operates 
the gas piston valve O. The object of this valve is to 
distribute the air at the correct time, first to the scavenge 
air passage E, and immediately afterwards to the mixture 
air e F. The order of events for the top half 
of the cylinders is as follows :—Assuming that the working 
pistons R and § are nearing the end of their downward 
stroke, the exhaust piston § first uncovers the exhaust 
ports slightly and the pressure in the cylinders is reduced. 
Immediately afterwards the inlet piston R uncovers 
the scavenge ports V and pure air is admitted to drive 
out the remaining exhaust gases. As the inlet piston R 
moves further downwards it covers the mixture ports W 
and the charge of gas and air flows into the cylinder. 
Almost at the same moment the delivery of air through 
the scavenge ports is cut off and the supply of air is 
directed into the mixture air passage F. The charge 
continues to flow into the cylinder, mixing at the entrance 
to the ports until the inlet piston R closes the ports F 
on its upstroke. Just before the piston covers the scavenge 
air ports V a small amount of air is allowed to pass into 
them through small holes in the air-distributing piston P 
to ensure the scavenge air ports being full of pure air 
when the ports are again uncovered. The piston-rod glands 
are water cooled. 

The governing of the engine is effected by means 
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Fig. 83—CONNECTING ROD 


leakage of gas through any of the glands can take place. 
In this illustration the working cylinders are represented 
by the letters R and 8, the former controlling the inlet 
of the gas and the latter the exhaust gases, and the two 
cylinders being in communication with one another 
both above and below the pistons. Round the cylinder R 
a belt contdéining three separate passages is provided, 
one E being for scavengi air, another F for mixture 
air, and K. for the supply of gas. Three rows of ports 


in connection with these pistons are also formed in the | 


cylinder barrel as shown, the centre row W being the 
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Development shewing Oil Groove. 
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View Looking on A.A. 
In Direction o 





of by-pass valves, which by-pass any excess of gas and 
mixture air that may not be required, according to the 
load. The delivery of scavenge air is not effected under 
any condition of load. As there are no poppet valves, | 
cams or tappets in connection with the valve gear, this | 
engine is silent in operation, and as all parts are lubricated | 
by oil under pressure, by means of the oil pumps shown | 
in the drawing in the Supplement, the running can very | 
well be compared to’ that of a-high-speed steam engine. 
| We are informed that one of these engines has now | 
| been in operation for almost 12 months, and that when | 
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Fig. 4-CRANK-SHAFT 


We understand that Messrs. Mather and Platt are about 
to build engines of this type of larger powers with three 
cranks and six cylinders, but with independently operated 
gas and air pumps. 








LLOYD'S REGISTER OF SHIPPING. 


Tue Annual Report of Lloyd’s Register of Shipping, show- 
ing the operations of the Society during the year 1915-16, 
has recently been issued. It commences by pointing out 
that in few industries has the effect of the war been more 
widespread and far-reaching than in the domain of 
shipping. The disappearance from the high seas of 
the merchant fleets of Germany and Austria-Hungary, 
and the continued losses of allied and neutral shipping, 
combined with the enormous demands which the war 
has made upon the available tonnage, produced a shortage 
which has stimulated the building of ships in every 
country free to engage in ship construction. In the 
United Kingdom, merchant shipbuilding is still seriously 
restricted by the necessity for the production of war 
vessels of various kinds ; and, although there has recently 
been some acceleration in the rate of progress in the 
construction of vessels, the output remains far below 
that of normal times. In neutral countries, and particu- 
larly in the United States of America, every effort has 
been, and is being, made by means of the extension of 
existing plants and the creation of new establishments, 
to cope with the increasing demand for tonnage. That 
a large measure of success has attended these efforts 
is evident from the fact that there is now being built 
under the inspection of Lloyd’s Register of Shipping, 
with a view to classification, a larger amount of shipping 
than has ever been recorded in the history of the Society, 
namely, 620 vessels of 2,282,709 tons. 

At the close of the year ended June 30th, 10,032 
merchant vessels, registering over 23 million tons gross, 
held classes assigned by the Committee of Lloyd’s Register. 
These large as they are, show a falling off from 
the high-water mark of the previous year, thus reflect- 
ing the heavy losses which have been occasioned by 
the war. The details are as follows :— 


Vessels Classed in Lloyd’s Register Book at 30th June, 1916. 























> ans Other 
Material of British. ; Total. 
construction and | Countries. 

description. No. | Tonnage.} No. | Tonnage.| No. | Tonnage. 

Iron and steel— | 
Steam .. | 5822 18,322,424 | 3405 | 8,737,324 | 9,227 | 22,050,748 
Se OS ie 229,805 | 518 889,112 721 | 1,118,917 

Wood & composite— | } 
Steam and sail .. | 81 | 10,948 3 525 84 11,473 
Total .. | 6106 13,568,177 | 3926 | 9,626,961 |10,082 | 23,190,138 

| 








During the year under review, the Committee 
the plans of 742 vesséls, representing 2,375,590 tons 
of shipping, to be built under the Society’s survey, with 
a view to classification in Lloyd’s Register Book, as com- 
pared with plans of 733 vessels, of 1,715,500 tons, for 
the previous twelve months. The Committee assigned 
classes to 362 new vessels, of 790,209 tons, of which 
356 were steamers, or motor vessels, of a tonnage of 
789,688, and 6 were sailing vessels, of 521 tons. Of the 
total, 414,462 tons, or about 52} per cent., were built 
for the British Empire (United Kingdom 397,852 tons, 
Dominions 16,605 tons), and 375,747 tons, or about 
474 per cent., for other countries. 

One of the most important of the subjects which have 
engaged the attention of the Committee during the past 
year has been the Society’s business in the United States 
of America. The great development of the shipbuilding 
industry in America, and the fact that the bulk of the 
tonnage in course of construction there is being built 
under the Society’s survey, lent force to the wish of many 
of the clients of Lloyd’s Register in' that country, that 
some arrangement should be made to bring them into 
closer association with the Society; and Mr. Scott, 


| the Secretary, was accordingly instructed to visit the 


United States with a view to consulting with the leading 
shipping men on the subject. As a result of the negotia- 
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tions which ensued, an American Committee of Lloyd’s 
Register of Shipping has been established in New York. 
It is composed of leading underwriters, shipowners, 
shipbuilders, . and engineers, under the chairmanship 
of Mr. Alfred Gilbert Smith, president of the New York 
and Cuba Mail Steamship Company. As regards the 
Society’s staff in America, it may be mentioned that 
Mr. J. H. Mancor, recently retired upon a special pension 
after many years’ faithful service as principal surveyor 
for the United States and Canada, and that Mr. Robert 
Haig, another loyal officer of many years’ standing, 
resigned the principal surveyorship at Philadelphia 
to take up the important position of president of the 
Robert Wetherill Engineering Company, Philadelphia, 
with a seat on the Board of Directors of the newly formed 
Sun Shipbuilding Company. Mr. James French, principal 
surveyor at Gl sgow, who has wide and varied experience 
in the Society’s service, both in the United Kingdom 
and in America, was appointed to the responsible office 
of chief surveyor for the United States and Canada, 
and technical <dviser to the American Committee ; 
Mr. H. J. Cox, of the Chief Ship Surveyor’s Staff in 
London, was appointed as assistant to Mr. French; 
Mr. E. M. Salmon, of the Chief Engineer Surveyor’s 
Staff, was appointed principal engineer surveyor at 
New York; Mr. R. P. Hutchinson, an officer of great 
experience, was appointed secretary to the American 
Committee ;-and Mr. O. Narbeth, senior ship surveyor 
at Philadelphia, succeeded Mr. Haig as principal surveyor 
at thet port. : 

It will be remembered that in April, 1913, the President 
of the Board of Trade appointed a committee under 
the chairmanship of Sir Philip Watts, *‘ to advise the 
Department as to the attitude which should be adopted 
by the British representatives at the forthcoming Inter- 
national Conference on Load Line, and for that purpose 
to enquire and report whether, and if so in what respects, 
the Tables of Freeboard revised by the Board of Trade in 
1906 need further revision in the light of the experience 
gained since that date of their practical working and effect.”’ 
Of this Committee, Mr. Abell, the Society’s chief ship 
surveyor, and Mr. G. R. Mares, a principal surveyor 
on his staff, were members. In consequence of the war, 
the intended International Conference has been indefinitely 
postponed, and the report of the Load Line Committee 
was delayed until the beginning of 1916.. The finding 
of the Committee was in effect that, on the whole, the 
freeboard allowed by the revised Tables of 1906 is quite 
sufficient te ensure the safety of vessels. At the outset 
et the Committee’s deliberations, it was considered 
necessary, on account of the international importance 
of the question, to discuss the formulation of new rules, 
and for that purpose to examine the whole subject afresh. 
A sub-committee was accordingly appointed under the 
chairmanship of Mr. Abell, and including, among other 
members, Mr. Mares, and Mr. Campbell Holms, the 
Society's principal surveyor for the London district, 
to deal with the highly technical questions involved in 
the consideration of the construction and application 
of the Tables of Freeboard. The Load Line Committee 
in its report took oceasion to point out that the means 
of closing openings is of vital importance, and proposed 
rules for machinery casings and for openings in weather 
decks and sides of vessels, which it considers to be a 
necessary amplification of the present regulations. It 
recommends that these particular proposals should be 
incorporated in the existing Rules for Freeboard. The 
new Freeboard Rules proposed by the Load Line Com- 
mittee, which were framed with an endeavour to secure 
aceuracy, simplicity, and directness of application, make 
two main departures from present regulations with the 
object of providing, first, a means of assessing the freeboard 
allowance to be given for superstructures in a manner 
which would be equitable for all types of vessels, and, 
second, a standard of strength which could be applied 
internationally to ascertain whether the strength of 
a vessel is sufficient for the geometric draught which 
could otherwise be assigned. ‘Those who are interested 
to pursue the subject further may be referred to two 
valuable papers which were read this year at the spring 
meetings of the Institution of Naval Architects, namely :— 
“The Load Lines of Merchant Ships; Work of the 
Load Line Committee (1915),” by Sir Philip Watts, 
and “‘ Some Questions in «onnection with the Work 
of the Load Line Committee,” by Mr. Abell. 

During the year 1915-16 freeboards were assigned 
to 309 vessels, which bring the total number of assignments 
by the Committee of Lloyd’s Register under the Merchant 
Shipping Act, 1894, up to 17,949. In this connection, 
it is interesting to note that the Government of the 
United States of America has recently invited about 
forty of the leading American shipbuilders, presidents 
and general managers of the principal American steamship 
companies, and best known naval architects, to attend 
a conference at Washington, for the purpose of exchanging 
views on the subjects of load line and bulkheads, and on 
ather phases of the construction of steamers on the 
ocean and the Great Lakes, as related to those two subjects. 
The members of this important conference include 
Mr. A. G. Smith, the «hairman of “the American Committee 
of Lloyd’s Register, who was one of the American repre- 
sentatives at the London Conference for the Safety 
of Life at Sea, in 1913, and several other members of 
the American Committee, together with Mr. French, 
so that the accumulated knowledge and experience 
which Lloyd’s Register possesses on the subject will 
be placed at the disposal of the Conference, and thus 
promote the attainment of an international agreement 
which is so much to be desired in the common interests 
of the shipping community. 

The tonnage classed by the Society during the year 
mecludes 32 vessels, 156,975 tons, built upon the 
Isherwood system of longitudinal framing. Up to date 
there have been built, or are in course of construction, 
upon this system, to the Society’s classification, over 
470 of these vessels, totalling 2,650,000 tons. The vessels 
intended to carry oil im bulk which have been classed 
by the Society during the year under review number 14, 
of 77,167 tons. The total number of vessels at present 
classed in Lloyd’s Register Book is 301, of 1,380,235 tons 
gross. Vessels fitted for burning oil fuel holding classes 
assigned by the Committee number 269, of 1,259,714 
tons. Owing to the increasing demands made for oil 
in this country, many proposals to supplement the supply 


of 





by converting ordinary cargo steamers into oil carriers 
have been déalt with by the Committee, The Society's 
classification has been assigned to vessels in which the 
oil is carried in large circular tanks built into the holds, 
and arrangements have been approved which. will admit 
of fuel oil, with a high flash point, being carried in the 
double bottoms of cargo vessels, provided the construction 
is suitable for the purpose. 

The past year has witnessed a revival of wood ship- 
building in America, which has been brought about by the 
abnormal demand for steel. Since the beginning of 
1916 the Committee has considered proposals for the 
construction of several vessels to be built of wood, ranging 
from 100ft. to over 300ft. in length, the dimensions 
generally being similar to those of the four, five, and 
six-masted schooners built in the United States, the largest 
of which are 320ft. in length and 50ft. in breadth. It 
is proposed to build several of these wooden vessels on 
the Pacific coast for use in the lumber trade to Australia. 
The principal wood used in that part of the country for 
ship construction is Oregon pine or Douglas fir. This 
wood is found in great abundance on the Pacific slope, where 
it can be obtained in suitable lengths and sizes. St ol 
reinforcements are introduced in the larger vessels at 
the keel and gunwale, and at the various decks, in order 
to give the necessary longitudinal strength to the structure. 
Plans have also been approved by the Committee for 
several wooden vessels to be built on the Florida coast. 
In addition to the sail power, the vessels are fitted with 
single or twin-screw oil engines for auxiliary use when 
necessary, donkey boilers being supplied for working 
wind!asses and winches. Some o: the larzer boats 
will, however, be propelled by steam power alone. 

The increasing use of geared steam turbines in marine 
engineering is worthy of note. Nine vessels have been 
built to the Society’s classification during the past year 
in which steam turbines have been fitted, three of these 
having Parsons geared turbines, and six having Curtis 
geared turbines. At the present time there are 52 vessels 
in course of construction, with a view of being classed 
in the Society’s Register Book, in which geared turbines 
will be fitted, viz.:—25 with Parsons single geared turbines, 
and 27 with Curtis double reduction geared tur ines. 

It may be of interest to state that in the United Kingdom 
there are two vessels being built to the Society's classifica- 
tion in which the Ljungstrom turbo-electric propelling 


plant will be fitted, one a single screw vessel, in which, 


the power will be 1500 shaft horse-power, and the second 
a@ twin-screw vessel, with a total shaft horse-power of 
5400. In the Ljungstrom turbine, it will be remembered, 
there are no stationary blades, the steam passes across 
two sets of blades which revolve at equal speed in opposite 
directions, so that the effect is similar to that which 
would occur with one set of blades stationary, and the 
other set moving at twice the velocity. Each half of 
the turbine is directly coupled to its own alternator, 
and a three-phase current of about 50 alternations per 
second, with a voltage of about 800 is produced. The 
alternators of each set are electrically locked so as to 
ensure exactly equal , and consequently equal 
power, on each rotating half of the turbine. In each 
vessel there will be two turbo alternator sets, so that 
the stoppage of one will not disable the vessel. The 
two alternators of each set work in parallel. They have 
each only one pair of poles. They supply current to 
two motors, each having five pairs of poles, which will 
therefore rotate af one-fifth the speed of the turbines. 
These motors are connected to pinions with spiral teeth, 
which gear in the ordinary manner with a large gear 
wheel secured to the serew shaft. The combination 
of electrical and mechanical reduction gear will enable 
a speed of turbine of 3600 revolutions per minute, to 
rotate the screw at 76 revolutions per minute. The 
reversing of the screw is effected by the electrical motor, 
the steam turbines always running in one direction. 
Reduction of speed is effected down to about 80 per cent. 
of the full speed, by varying the steam supply to the 
turbine. For slower speeds the regulation is effected 
by interposing resistances in the circuit. 

During the year under review, seven vessels classed 
by the Society have been built with Diesel engines. 
Three of these were built by Harland and Wolff, Limited, 
and engined by Burmeister and Wain, Glasgow, and the 
remainder were built and engined by Burmeister and 
Wain, Copenhagen. There are now 46 vessels holding 
the Society’s classification which are fitted with engines 
of this type, and, in addition, there are at present in 
course of construction, under the Society’s survey, over 
30 sets of these engines. It may be remarked that 12 
of the 46 vessels are equipped with ‘* Werkspoor”’ four- 
cycle Diesel engines. In addition to the foregoing, 
several’ vessels have been fitted with oil engines,of other 
than the Diesel type, among which may be mentioned 
11 fitted with hot-bulb engines made by J. and C. G. 
Bolinder’s Mekaniske Verkstads Aktiebolag, of Stockholm, 
and this type of engine is to be fitted in more than 30 
vessels which are being built under the Society’s inspection. 
During the year an Association was formed by the 
British Marine Oil Engine Manufacturers, for the promotion 
of the industry by the mutual interchange of experience, 
for standardising designs as far as practicable, and for 
carrying out such investigations and research work 
as may be necessary for the proper development of this 
type of machinery. The Association elected Mr. Milton, 
the Society’s chief engineer surveyor, to act as « hairman 
during the initiatory stages, and on the formation of 
the Association Mr. Milton was nominated as an |.onorary 
member of the Association. 

The: Institute of Metals having expressed a wish that 
a representative of Lloyd’s Register should be appointed 
to serve on the Corrosion Committee of that Institute, 
the Committee nominated Mr. Milton, the Society's 
chief engineer surveyor, for the purpose. The Corrosion 
Committee is conducting experiments with a view to 
determining the best means to be adopted in order to 
reduce corrosion in condenser tubes. The great value 
of these investigations has been recognised by the Com- 
mittee of the Privy Council for Scientific and Industrial 
Research. 

Similarly, Mr. Milton and Mr. Abell were nominated 
as representatives of Lloyd’s Register on the Ship-wiring 
Rules Sub-Committee of the Institution of Electrical 
Engineers. 

The number of vessels holding the Society’s certificate 


in respect of refrigerating machinery (Lloyd’s. RMC) 
is now 174, with a total insulated cargo carrying capacity 
of about 37,500,000 cubie feet. The Society’s surveyors 
have held 1017 surveys at loading and discharging port. 
on these vessels during the past twelve months. The 
work of inspecting cold stores in various parts of the 
country is being continued, as is also the periodical 
inspection of insulated barges trading on the river 
Thames. 

During the year 976,801 tons of ship and boiler stee! 
were tested by the Society’s surveyors at home ani 
abroad. At the end of June there were 103 steel manu 
facturing firms in the United Kingdom, and 117 abroad, 
recognised by the Committee for the production of steel 
for use in the construction of vessels and machinery 
intended for classification in Lloyd’s Register Book. 
Prior to any establishment receiving such recognition, 
it is necessary that the works shall have been inspected 
and satisfactorily reported upon by the Society’s surveyors. 
The total length of chain cable tested during the year 
at the Public Proving Houses in the United Kingdom, 
all of which are under the superintendence of the Society, 
was 649,556 fathoms, in addition to a large quantity 
of miscellaneous chains and samples. The number 
of anchors tested was 12,686. In addition to the above 
establishments, there are nine anchor and chain cable 
testing machines on the continent of Europe, twenty-three 
in the United States of America, and two in Japan, 
recognised by the Committee for the testing of anchors 
and chain cables. In these cases the necessary tests 
are required to be carried out in the presence of surveyors 
to the Society. 

The members of the Society’s staff who enlisted in 
his Majesty’s Forces number 82, of whom 32 have received 
commissions. Three have made the supreme sacrifice, 
viz. :—-Private William Greig, London Regiment (London 
Scottish); Second-Lieutenant C. J, Macey, Dorsetshire 
Regiment ; and Private E. Grainger, Middlesex Regiment. 
Lieutenant 8. Lawrence has been awarded the Military 
Cross, and three have been mentioned in Despatches. 

Mr. James Montgomerie, B.Sc., who has been many 
years on the chief ship surveyor’s staff, and has acted 
as principal ship surveyor for the United States of America, 
was selected for the important position of principal 
surveyor at Glasgow, in succession to Mr. French. 

The Technical Committee has had under consideration 
during the year a few proposed modifications in the 
Society's rules for the construction of ships and machinery, 
and the recommendations of the Technical Committee 
on the subject have been adopted by the General Com 
mittee. 

Sir Thomas L. Devitt, Bart., was unanimously re-elected 


chairman of the Society. Sir Frederic Bolton was 
re-elected deputy-chairman and _ treasurer, and Mr. 
Brightman and Mr. Lund were - re-elected «hairman 
of the Sub-Committees of Classification. Mr. Charles 


W. Gordon, Mr. Robert B. Lemon, Mr. H. Simson, and 
Mr. William B. Sproule retired from the Committee 
in June last, upon the expiration of their respective term< 
of office. Sir Alfred Booth, Bart. (chairman of the 
Cunard Steam Ship Company, Limited), Sir James Mills, 
K.C.M.G. (chairman of the. Union Steam Ship Company 
of New Zealand, Limited), Mr. Edward F. Nicholls (of 
the London Assurance Corporation, and chairman of 
the Institute of Underwriters), and Mr. Arnold H. Poole 
(of Lloyd’s) have been elected to the Committee during 
the year. Mr. John B. Wimble (of Messrs. C. T. Bowring 
and Company, Limited) took his seat on the Committee. 
ex officio, as chairman of the London General Shipowners’ 
Society. Lord Pirrie, K.P., was re-elected to serve on 
the Committee as representative for Ireland. 








OBITUARY. 
HARRY MORTON WAYNFORTH. 

By the death of Professor H. M. Waynforth—until 
recently Professor of Engineering in King’s College, 
London—engineering teaching has suffered a great 
loss. He died on Sunday, November 5th, after a long 
illness. Mr. Waynforth, who was born in 1867, was 
educated at the Haberdashers’ School, and at the Finsbury 
Technical College, afterwards serving his apprenticeship 
with Messrs. Bennett and Sons, engineers. He wax 
subsequently assistant to Professor Perry at Finsbury 
for some time, after which he went to Mason College. 
Birmingham, as Demonstrator in Engineering, which 
post he relinquished to join the engineering staff of 
King’s College, London, in 1896. He was appointed 
Assistant Professor of Engineering in 1902, and University 
Professor in 1912. : 

Professor Waynforth’s work in connection with 
engineering teaching at the University of London was 
most valuable and important. The present syllabus 
for the B.Sc. degree in engineering, especially in theory 
of structures, strength of materials, and theory of 
machines, owes much to his-energy and _ professional 
ability. An eminently practical man, he laboured 
assiduously to keep the syllabus as practical as possible, 
and at the same time to maintain a high standard of 
academic attainment. He was for many years Chairman 
of Examiners for the degree of B.Sc. (Engineering) 
of London. He also did a good deal of original work 
on the testing of materials, but it will be as a great teacher 
that he will be best remembered. His lectures at King’s 
College were marked by great freshness and vigour, 
and his breadth of mind and cordial sympathy endeared 
him to all his students. His loss will be felt by his old 
colleagues at King’s College, and in the University of 
London, but he will be especially mourned by the large 
number of King’s men who now, on many battle fronts, 
and in the Grand Fleet, are applying the principles he 
taught so well to the engineering problems of the war. 

Professor Waynforth was an Associate Member of the 
Institution of Civil Engineers, and a Member of the Insti- 
tution of Mechanical Engineers, 








A CONSIDERABLE impetus has. been given to the mining 
in India of wolfram ore for the recovery of tungsten. 
Last year the total output was 2645 tons—an increase ot 





13 per cent., and the value increased by 56.2 per cent, 
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RAILWAY MATTERS. 





To.the Commission which is inquiring into the future 
railway policy of Canada has been added Mr. George F. 
Swain as consulting engineer. Mr. Swain is the chairman 
of the Boston Transit Commission. 


As from Wednesday last the Stranraer portion, including 
the sleeping car, of thé 8 p.m. from Euston, runs as a 
separate train, leaving at 7.45. This alteration has been 
made purely in the interests of more punctual working. 


Ar a recent meeting between a committee of the general 
managers and representatives of the mnen’s societies, it was 
agreed that all women railway workers over 18 years of 
age should have a war bonus of 3s, per week, and those 
under 18 one of Is. 6d. per week. 


UNDER a decree dated August 21st, 1916, the Argentine 
Government has ordered that all passenger railway 
carriages are to be heated during the winter months. This 
is the result-of the last two winters having been abnormally 
cold, causing great discomfort to travellers. 


THE committee which, under the Eight Hours Act for 
trainmen of the United States of America, is to inquire 
into the effeet of its working, consists of Colonel Goethals, 
Mr. E. E. Clark, of the Inter-State Commerce Commission, 
and Mr. George Rublee, of the Federal Trade Commission. 


AccorDING to Indian Engineering, the Railway Board 
has sanctioned a reconnaissance survey being carried out 
by the agency of the Eastern Bengal Railway for a chord 
railway on the 5ft. 6in. gauge from Jessore to Faridpur, a 
distance of about 50 miles. The survey will be known as | 
the Jessore-Faridpur Railway reconnaissance survey. 


THe New York, New Haven, and Hartford, and the | 
Boston and Maine companies have given instructions that 
all newspapers and waste paper found on the trains and in 
stations and offices are to be collected and sold to dealers 
The high prices paid for waste materials of all description 
suggest that a good sum could be obtained by such 
economies. 

TROUBLE having arisen between the officers and men 
of the Canadian Pacific Railway, a strike was threatened. 
A public appeal was issued by the Government, stating 
that whilst the rights of the company and of its men were 
entitled to respect and consideration, the rights of the 
public—of which the Government is the guardian—must 
be taken into account, especially in time of war. The 
appeal was apparently successful, as an agreement settling 
the matters in dispute has been signed. 





Tue electrification of the Claygate portion of the | 
London and South-Western Railway Company’s suburban | 
lines has been completed, and a half-hourly service of 
electric trains between Claygate and Waterloo, covering 
the journey in twenty-nine minutes, will commence on 
Monday next. There will be extra steam trains morning 
and evening. Rail motors will run every hour between 
Guildford and Claygate in connection with the electric 
services. There will now be four trains per hour between 
Hampton Court and Waterloo instead of three. 

At the Institution of Railway Signal Engineers, on the 
7th of November, a paper on “‘ The Economical Signalling 
of a Colonial Railway,’ by Mr. A. C. Rose, of the Ceylon 
Government Railways, was read. Typical examples of 
signalling stations were shown and described. . One 
station, having a heavy mixed traffic, has two signal-boxes, 
each containing a locking frame of 66 levers. Such stations 
have a central control in the stationmaster’s office, whence | 
the signal-boxes are controlled electrically. The platform 
lines are track-circuited, so as to show to the station- 
master when they are occupied. 


THERE has just been issued Colonel Pringle’s report on 
the collision of September 11th at Wallneuk Junction on 
the Glasgow and Paisley Joint Line. In this case a goods | 
train was travelling along a loop line when the driver saw 
« signal in front of him lowered to ‘ clear.”” He took this | 
as his, and overlooked his own signal, which was against 
him. The engine, followed by seven wagons, left the rails 
at some safety points, and the down main line was 
obstructed. The signal that was “cleared” applied to 
this line, and was lowered for a passenger train which ran 
into the obstruction. There was no serious personal 
injury, but four of the wagons were wrecked. The report 
recommends the simplification of the signalling. 


THe San Francisco-Oakland Railway—one of the 
numerous inter-urban systems in such extensive use in | 
the United States—has been equipped with signals. 
These are so spaced as to provide for a headway of 45 secs. | 
westbound and of 30 secs. eastbound ; the latter being 
gradually lengthened out to one of 45 secs. The signals | 
have automatic stops consisting of an arm _ projecting 
horizontally over the track when the signal is at danger, 
and striking a corresponding arm on the roof of the car. 
A train of seven cars, running at 36 miles per hour, can be 
pulled up in from 300ft. to 350ft., and so an overlap of 
420ft. is given for each signal, i.e., the signal for entering 
& section cannot be lowered unless the rear of the previous | 
train has travelled 420ft. beyond the next signal. 


Durine the ten months ended October 3lst the value 
of the locomotives exported from this country was | 
£1,023,865, as against £2,228,022 for the first ten months | 
of 1915, and £3,298,042 for the first ten months of 1914; 
of rails, £480,613, as compared with £1,615,844 in 1915, 
and £2,682,500 in 1914 ; of carriages, £339,551, as against | 
£454,571 in 1915, and £802,073 in 1914; of wagons and 
trucks, £568,443, as compared with £861,726 in 1915, and | 
£2,637,374 in 1914; of wheels and axles, £341,553, as | 
against £371,264 in 1915, and £436,675 in 1914; of chairs | 
and metal sleepers, £91,145, as compared with £398,113 in 
1915, and £408,056 in 1914 ; and of miscellaneous per- | 
manent way material, £439,450, as against £568,784 in | 
1915, and £605,230 »n 1914. The total value of permanent | 
way material exported was £1,072,825, as compared with | 


£2,692,249 in 1915, and £3,804,314 in 1914. There were * 
| coal-gas per horse-power hour, 27.6 cubic feet ; 


43,387 tons of rails exported as against 219,592 tons in 
1915, and 402,944 tons in 1914, and 9932 tons of chairs | 
and sleepers,.as compared with 53,162 tons in 1915, and 

67,252 tons in 1914. Out of the £1,023,865 worth of | 
locomotives exported, £326,810 went to ‘‘ other countries | 
in Europe than Spain,” £202,973 to India, £174,962 to the | 
Argentine, and £129,841. to Australia. Of the rails, | 
£154,456 worth out of the total of £480,613 went to India. | 


| car current is switched on to the heating resistance, 


| which the fuel is drawn. 


| facilities an enormous amount of unnecessary work is 
|done in handling its 
/says International Marine Engineering. 


| has rights to supply power up to 150,000 horse-power. 


| South America. 


_there would probably be considerable developments 


NOTES AND MEMORANDA. 





In the course of his lecture to the Royal Society of | 
Arts, on “ Vibrations, Waves, and Resonance,’ Dr. J. 
Erskine-Murray described an electric wave as “ a moving | 
state of stress in the ether which may cause the motion | 
of electricity in a conductor, but is not itself the motion 
of an electric discharge.” 

In an article by Commander Ralph Earle, United States 
navy, in the « Proceedings’ of the United States Naval | 
Institute, the writer says the maximum possible range | 
for the theoretical limit of a sea action is 26,000 yards, 
or 14.7 miles, but the present effective battle range lies 
between 14,000 and 16,000 yards. 


THERE was a considerable fall in the total value of 
production of mica in India in 1915. In consequence 
of the war, trade in this product was restricted to British 
countries. The greater portion of this mineral is obtained 
from Bihar and Orissa. The total exported last year 
was 13,500 tons, compared with 20,250 tons in the 
previous year, 

CoNSIDERABLY over 100,000 tons of iron are produced 
annually in electric furnaces in Sweden. According to 
the Iron and Coal Trades Review, the molten pig is delivered 
direct to the open-hearth furnaces, heated by the gases 
from the reduction furnace, and finally the charge is 
poured into an electric refining furnace, in which steel 
of fine, quality is produced. 

Tue electric heating of paraffin vaporisers is now 
practised in America. When it is desired to start the 


vaporising a portion of the paraffin to enable the engine 
to be started. A spark from the plug ignites the vapour, 
eausing a flame in the mixing chamber, which in turn 
heats a series of thin horizontal perforated plates through 


Wuart is believed to be the largest natural-draught 
cooling tower so far built has recently been completed 
at the Anderson, Ind., plant of the American Steel and 
Wire Company. This tower is approximately 150ft. 
long, 50ft. wide, and 75ft. high, and has a yellow-pine 
frame with cypress sheathing and filling. It has two 
chimneys which create an air circulation by natural draught. 
Power gives the capacity of the tower as 7300 gallons 
per minute, cooled from 115 to 85 deg. 


THE richness of Sweden in water power, and Denmark’s 
natural poverty in any sources of power, has led to Sweden 
exporting electric power across the Sound. The works 
are established in the small river Lava, in Smaland, and 
the current is carried by overhead wires to Helsingborg, 
and thence by three submarine cables under the waters of 





the Sound to Marienlyet, north of Elsinore, on the island 
of Seeland. According to La Geographie, the Swedish | 
power station sends 500 horse-power to Denmark, but the 
company undertakes to increase this to 5000 horse-power. 
Precautions have been taken so far as possible to prevent 
the cables being fouled by the anchors of ships. 


world, but because of lack of co-ordination of terminal 


immense quantities of freight, 
Although New 
York has more water front than Hamburg, London, and 
Liverpool combined, nevertheless Hamburg handles 
almost equal tonnage with only 24 miles of water front. 
London handles almost equal tonnage with 28 miles 
of water front, though handicapped by an 18ft. tidal 
range, and Liverpool handles almost equal tonnage in 
a small area, although handicapped by a 28ft. tidal range. 


HypRO-ELEcTRIC power plants are in existence in 
many places in South America. The Rio de Janeiro 
Tramway. Light, and Power Company has a 50,000 horse- 
power plant fifty miles distant from the city. The 
Companhia Brazileirade de Energica Electrica, in Rio, 


The main turbines are on the Piahanha River, while a 
power-house on the Itatinga Falls produces 60,000 horse- 
power. The harnessing of the San Francisco River has 
been contemplated, the Paulo Affonso Falls being caleu- 
lated to yield 5,000,000 kilowatts. In 1913 the Germans 
supplied water-power plant to the value of £68,000 to 


THE recent adoption of plants producing oxygen by 
the electrolytic process has resulted in the production 
of a comparatively large amount of pure hydrogen as a 
by-product. The uses to which this hydrogen can be 
put are consequently of importance. According to 
Mr. Walter P. Schuck, in Metallurgical and Chemical 
Engineering, for cutting steel plates up to about 5in. 
thick acetylene can be used for the’ pre-heating flame, 
but heavier sections require the use of hydrogen. Recently 
a combination cutting torch, that can be used with either 
oxy-hydrogen or oxy-acetylene by changing the tips, 
has been developed, and while it does good work with 
acetylene, the trials showed the use of hydrogen to be 
much more economical. 


WERE it not that so many of the motor car manufac- 
turers in this country are busily engaged on war work, 


to record in connection with the use of coal gas as a sub- 
stitute for petrol. In spite of pressure of urgent work 
the firm of Dennis Brothers, Limited, Guildford, has 
recently carried out some tests, which have been com- 
municated to the Commercial Motcr, and which are 
of special interest. This company made a series of 
bench tests with W.D. subsidy engines, running them 
successively on coal gas and petrol. The following 
tests are comparable :—(1) Revolutions per minute, 1190 ; 
horse-power on coal-gas, 43.5, with a consumption of 
1200 cubic feet of gas per hour; horse-power on petrol, 
49.5 (at same revolutions per minute); consumption of 
ratio 


of power on coal-gas to power on petrol, 87.9 per cent. 
(2) Revolutions per minute, 1160 ; horse-power on coal-gas, 
40.5, with a consumption of 1011 cubic feet of gas per 
hour; horse-power on petrol, 48 (at same revolutions 
per minute); consumption of coal-gas per horse-power 


: | motor. 
New York has one of the best natural harbours in the | 1)” 





hour, 25.0 cubie feet ; ratio of power on coal-gas to power 
on petrol, 84.4 per cent. 


MISCELLANEA. 





WarTeER power to the extent of 100,000 horse-power, 
for the generation of electrical energy, is about to be used 
at Telemarken, in Norway, by a _ Franco-American 
syndicate for electro technical works. 


In the nine months ended September 30th, 245,000 
tons of copper were exported from the United States of 
America, compared with 187,000 tons in the previous 
year. France is said to have taken the lion’s share. 


Accorpjnc to The Times, since the beginning of the 
war the German trade unions have lost 60 per cent. 
of their members. In June, 1914, the membership 
of the unions amounted to 2,482,046, but by the end 
of 1915 this number had dropped to 982,863. 


In answer to the question asked in the House of Commons 
a few days ago, whether the attention of the Minister 
of Munitions had been directed to the question of carbonis- 
ing high volatile coal at low temperature, and the benefits 
to be derived therefrom, for the production of explosives, 
Dr. Addison said the subject was receiving close considera- 
tion, but its advantages were still problematical. He 
said his technical advisers were following up all the recent 
developments in this matter. 


Owtne to 2 slip of the pen, the United States fuel ship 
Maumee was described in this column last week as a 
battleship. The Maumee is a sister of the Kanawha, 
and she is propelled by two Diesel engines of 2500 brake 
horse-power each. The Kanawha has two steam engines 
of 2600 horse-power. The interest lies in the possibilit y 
of comparing the performance of these sister ships. For 
further particulars, reference may be made to THE 
ENGIneer of February 18th, 1916. 

Tre Diario of September 13th publishes the text 
of a contract entered into between the Colombian Govern- 
ment and Sefior Carlos Palacio, for the production 
of sea salt on the Pacifie Coast of the Republic. The 
concessionaire is to establish a factory for the production 
of sea salt—either in crystals or in compressed form—on 
one of the islands or on the coast of the Bay of Tumaco, 
within 15 months from the date of the approval of the 
contract, September 2nd. The term of the concession 
is ten years. 

Ar Leeds recently there was a meeting of representatives 
of municipal and company owned electricity supply 
undertakings in Yorkshire, in order to give further con- 
sideration to the proposals of the Board of Trade for the 
inter-connection and joint working of the undertakings. 
There are 40 electricity undertakings in the county 
30 of which are municipally managed—and representatives 
from 38 of these were present at the meeting. The 
meeting decided upon the formation of a county committee 
to obtain the necessary information, upon which they will 
report to a later meeting. 

In a recent issue of the Electric Journal there appears 
a description of a two-speed alternating-current elevator 
The distinctive feature of the motor is the use 
of two windings on both the stator and rotor. _ These 
windings on a 60-cycle circuit give speeds of 250 and 
840 revolutions per minute, respectively. On starting, 
the lower speed winding is connected to the circuit, 
and when the motor attains its maximum speed —— 
corresponds to a car speed of 120ft. per minute, the 
connections are automatically changed to the higher 
speed winding, with a resistance in the rotor circuit 
Finally, this resistance is cut out, bringing the car to 
its maximum speed of 400ft. per minute. 

Tue United States Machine Gun Board will shortly 
submit its prelin. ary report to the Secretary of War. 
It will deal largoiy with the question of handling the 
machine gun problem in the event of an emergency 
says the Army and Navy Journal. The board — will 
submit data as to the machine gun output of the American 
manufacturers, and what should be done to provide 
for a war supply. Before the board conducts any experi- 
ments or comparative tests of the different types of gun, 
it will confer with the Secretary*of War. As all guns 
of all the types are now in use on the border, with the 
exception of the Vickers, the board will have an excellent 
opportunity to witness field tests of the most practical 
character. ; 

In new aeroplanes built by the Germans there is a 
tendency to decrease the length of the fuselage, the average 
length of which is now 26ft., compared with 30ft. before 
the war. Ailerons are used on all types and of peculiar 
design. The inter-plane bracing has been much reduced 
in recent models. On most of the machines in use at 
present there are eight metallic struts, connected by a 
simple rectangular system of wiring, in place of the 
complicated cantilever truss for which German construction 
used to be noted. The connection from the fuselage 
to the upper wing is made through a pair of supports 
in the shape of an inverted V. These offer no more 
resistance than the old system of four short vertical 
struts, and are much stronger. The wings are now 
covered with a yellowish cloth, and doped with a trans- 
parent varnish of a bluish tint, which makes the wing 
difficult to pick out against a blue sky. 

SEVERAL times recently, the Birmingham Corporation 
tramway service has been suspended owing to shortage 
in power supply. The Electricity Committee has 
specially considered the matter ; the question was whether 
it was wise to notify the public that between certain hours 
the cars would be definitely stopped, pending the repair 
and extension of the plant at the Nechells power station, 
or whether it would be better and more advantageous 
that efforts should be made to run the cars as often 
as possible. Mr. Chattock, the chief electrical engineer, 
and Mr. Baker, the tramways manager, discussed 
the matter, and the conclusion arrived at was that it 
would be better not to issue any definite notice. Another 
matter’ which occupied the attention of the Committee 
was the general question of the supply of current through- 
out the city. The output of the department bas increased 
from. 80 million units to 150 millions during the last two 
years, and efforts have been made to increase the engine 
power. The provision of new generating plant by the middle 
of December will, it is hoped, put an end to the present 
difficulties, 
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British Mercantile Shipbuilding. 


THE Annual Report of Lloyd’s Registry of Shipping 
is nothing more than the record of business done by 
a purely commercial undertaking, and the Society 
has no monopoly of classification business, but it is 
a British institution, and the most representative of 
its class; for this reason, if for no other, Lloyd’s 
Annual Report is generally accepted as providing a 
fair index of the condition of British shipbuilding. 
It is a little astonishing, therefore, in light of common 
knowledge regarding merchant work in our, own 
shipyards during the last year, to read that 620 vessels 
of 2,282,709 tons, a larger amount than has ever been 
recorded in the Society’s annals, are now under 
construction—not all, of course, in this country. 
Moreover, if a comparison be made with the last 
quarterly report issued by this body, we find that at 
the end of September there was nearly a quarter of a 
million tons more new construction than at three 
months earlier date, which is direct evidence of an 
increase in building. Judging from these facts alone, 
one might easily deduce that shipbuilding as a whole 
was in a most flourishing condition, and that the 
United Kingdom enjoyed an unusual prosperity, but 


t.| we know that such a deduction would be inaccurate 


in the last degree ; there has certainly been a slight 
increase in production, but it is far below the ordinary 
peace time average. 

What, then, is the real explanation of the figures ? 
There are two main factors which bear on the 
statistics; one is the large amount of tonnage 
lying in controlled shipbuilding establishments 
in a state of arrested development, because of 
the necessity to concentrate all shipbuilding energies 


al} on the output of warships and other vessels required 


for naval uses ; the other is the abnormal boom which 
has taken place in American shipbuilding since war 
broke out, and this latter factor vitiates the ordinary 
deductions made from Lloyd’s returns, because, until 
quite recently, American shipyards furnished so little 
tonnage to the Report that the effect on the general 
bearing of the question was negligible. It is clear 
that both of these factors have an unusual value this 
year ; we must not therefore be lulled into any feeling 
of false security by the fact that the amount of 
tonnage now under classification at Lloyd’s is a record 
one ; ships which have been long on the stocks, or in 
the water in a state of partial completion, bring a 
false quantity into the computation—they in no way 
correctly indicate the amount of new construction 
turned out, though they help to swell the aggregate 
of tonnage which, in ordinary times, is accurately so 
termed. All of these ships would, in normal condi- 
tions, have passed long ago into the category of 
completed work ; they are now arrears of work, and, 
from this point of view, should be left out of the 
reckoning of new construction. The other factor 
which has now become of importance is a considerable 
one ; no less than one and a quarter million tons of 


7 | new shipping is under construction in United States 


shipyards ; much of it is for Norwegian owners and 
other neutrals, a large proportion of it is, classified 
with Lloyd’s, and so comes into the total given ; 
obviously little of it can be claimed as adding any- 
thing to the sum of British owned tonnage ; on the 
contrary, there is the serious probability that much 
of it will compete very actively for trade that has 
hitherto been in British hands. It is true that a 


8| great deal of such neutral shipping will subserve our 


interests by carrying cargoes for us—at a price— 
during the war, but it would be wise to deduct the 
amount twice over rather than only once, in arriving 
at an estimate of the real position of our shipping 
at the present time. What the actual amounts 
of these two deductions would sum up to we 
do not know, but it is clear that in spite of 
Lloyd’s record year our mercantile output is: far 
below that of normal times, while our losses from 





war causes, though not so heavy as might reason- 





ably have been feared, are still formidable, 
amounting, according to Mr. Runciman, to 2} million 
gross tons. Against these unpalatable facts must 
be set the extraordinary increase of efficiency which 
has been attained in our shipbuilding yards; one may 
not discuss the amount and variety of work which 
has been successfully turned out for naval purposes 
during the war, but it is sufficient to say that it is 
very great, and much of it has been accomplished by 
workmen and officials previously unaccustomed to 
naval construction. The result can be nothing but 
beneficial to output later on, if the relaxing of certain 
necessary restraints at present in operation do not 
bring about labour conditions tending to dislocate 
organisation, and to neutralise the improvements 
effected ; if it be found possible at an early date to 
stop, or largely to curtail, the building of warships, 
and to utilise our yards with undiminished efficiency 
to turn out merchant ships, we shall rapidly recover 
the priority of position in maritime commerce which 
is absolutely necessary for a country situated as is 
ours ; but it is essential to remenber that unless that 
be done in time the condition of things may become 
serious. Nothing, then, but the greatest satisfaction 
can be felt in the announcement made by Mr. Runci- 
man in the House of Commons on Wednesday, that 
efforts were to be made to increase the output of 
commercial ships. Our normal yearly output’ is 
about two million gross tons; for the quarter ending 
June, 1915, only 80,000 tons were completed, but 
improvement has already been made, and it is 
probable that the output for the last six months 
will reach half a million tons. Still further to 
increase the rate of building, arrangements are 
being made to run groups of shipyards as one concefn, 
so that labour may be economised by concentrating 
it on those vessels most near completion. More men 
for the shipyards are to be called back from the 
Colours, and, what is at least as important, some 
hundreds of skilled steel workers were being returned 
to the furnaces and rolling mills. Mr. Runciman 


-hoped that by the beginning of next year the steel 


shortage would have entirely disappeared. 

We rejoice that the Government has recognised 
that it is absolutely necessary to increase the output 
of mercantile shipping, and that it has, at length, 
decided to put a check upon the recruiting of men 
who are of more value in this country than in the 
firmg line. By adding to our commercial navy we 
shall make it clear to the enemy that not even if he 
double his submarine policy could he hope materially 
to weaken our sea-commerce. Moreover, the future 
must continuously claim our anxious attention. It is 
one of the fortunate advantages which shipbuilding 
has over other forms of munition production that those 
who have been busily employed on war work can be 
used just as effectively on peace production ; perhaps 
in no other branch of war activity will the resumption 
be so easy, and it would be extremely unwise if the 
utmost advantage were not taken of this facility. 
There may be great difficulties in absorbing all the 
labour which has been devoted to the manufacture of 
guns and shells, when the need for armaments is 
suddenly relieved, but there should be no trouble in 
shipbuilding if masters and men are agreed upon the 
necessity for united effort in face of what will perhaps 
be a struggle to regain our wonted pride of place on 
the sea. 


The Human Element in Factories. 


WELFarE work in factories was the subject of an 
interesting paper and discussion at the Circle of 
Scientific, Technical and Trade Journalists, on 
Tuesday. We give on another page a brief summary 
of the paper presented by Mr. B. 8. Rowntree, 
Director of the Welfare Department of the Ministry 
of Munitions, but it conveys little of the human 
touch imparted into the subject by Mr. Rowntree. 
Whilst not unknown as a factor in some forms of 
industry before the war, welfare work as applied to 
engineering is practically a product of the war, and 
Mr. Rowntree’s thoughtful discourse, with its many apt 
comments, indicated that there exists at the present 
time much misapprehension on the subject, both on 
the part of employers and employed. “ Don’t waste 
human effort ” is the keynote of welfare work, and the 
avowed object of the meeting was to create, through 
the Press, a public opinion in favour of an extensive 
development of welfare work throughout the country. 
The Welfare Department of the Ministry of Munitions 
and the Home-office, which are working in close 
co-operation, can only deal with the problem, so to 
speak, in the aggregate, and it is felt that only by 
the education of the public generally to the necessity 
for. and advantages of, welfare work, can the 
hindrances which are at present in the way and 
which emanate from both sides be overcome. 

The one idea which it is necessary to avoid is that 
welfare work is in any shape or form charity or 
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philanthropy. There is no need to disguise the the question has to say. They are, no doubt, right, 
fact that it is a business proposition pure and simple, RANDOM REFLECTIONS. : but much water has yet to flow under the bridges. 
but it is mutually so to master and man, inasmuch it seme Not all districts are in the enviable position of the 


aims at the improved physical condition of the 
worker, which can only result in increased output, 
meaning increased wages on the one hand and in- 
creased turnover on the other. At the present time, 
however, it is admitted that the movement is regarded 
with a certain amount of suspicion on both sides in 
some parts of the country. Some workers, for 
example, regard it as an attempt to side-track trade 
unionism, and, in Mr. Rowntree’s words, an attempt 
to give workers “ little lollipops and presents” in 
place of substantial rewards, and it is very important 
to impress upon the public that it is nothing of the 
kind. Welfare work is intended to be quite indepen- 
dent of wages or wage rates; “ welfare work and 
sweating wages are like oil and water, they won't 
mix.” Another obstacle from the labour side is 
that the welfare supervisor is regarded merely as 
a means of, getting more work out of the worker in 
the interests of the employers. On the other hand, 
the difficulties with employers are mostly with that 
type who hold the view that what was good enough 
for their grandfathers is good enough now. To these it 
must and can be demonstrated that welfare work pays 
all round and simultaneously improves the lot of the 
worker. Evidence of this is seen in the gradual 
merease in output per employee in munition fac- 
tories notwithstanding a decrease in hours worked. 
The whole case was well put by Mr. Rowntree in his 
reply to the discussion, when he stated that a large 
firm regards it as essential to have a number of oilers 
employed to keep the mechanical plant in working 
order, yet many begrudge the small expense involved 
in having welfare supervisors to look after that 
delicate structure, the human mechanism, upon 
which the mechanical part largely depends. As 
indicating the interest now being taken in this 
matter, letters were sent to the meeting by Lord 
Haldane, the Right Hon. Arthur Henderson, Sir 
William Lever, Mr. H. Gordon Selfridge, Sir Richard 
Burbidge, Mr. Lloyd George, Mr. Montagu, the Home 
Secretary, and many others. The remarks made in 
the discussion show conclusively enough that whilst 
welfare work has been brought into existence, or at 
any rate the prime importance of it has been realised, 
owing to the necessity for looking after munition 
workers, the work now being done is but the founda- 
tion of a permanent addition to the factors which go 
to make up works organisation. Already the need 
for the special training of educated men and women 
to act as welfare supervisors has been felt, and centres 
have been established in various parts of the country. 
The right type of mind must be possessed before a 
person, no matter what may be his or her other 
qualifications, can hope to succeed as a super- 
visor. Supervisors have to deal with the human 
side of the life of the workers, to act as a 
go-between between the workers and the over- 
lookers and the employers, and to act without pre- 
judice in either direction. The many instances 
quoted during the discussion demonstrated how im- 
possible it is for a person to drift into this class of work 
and be successful. Already the demand is greater 
than the supply, for Mr. Rowntree intimated that he 
could place a dozen supervisors if he can get them. 
Representatives of the Home-office and of the 
Ministry of Munitions, employers and journalists 
took part in the discussion, and there was complete 
unanimity as to the importance attached to the 
subject, especially from the point of view of the need 
for maximum output after the war, quite apart from 
the necessities of the present situation. In the old 
days of the small factory the employer knew his 
employees, and called them familiarly by their 
Christian names. The advent of the large factory, 
with its thousands of employees, has swept that 


away, and the changed conditions cannot be 
said to have conduced to more cordial relation- 
ships between employers and employed. It is 


hoped to revert to something approximating to the 
old-fashioned conditions in this respect, through the 
instrumentality of the welfare supervisor, one of 
whose functions, at any rate, is to remove the feeling 
of isolation in the wilderness of the large factory, 
which it is recognised may retard natural develop- 
ment, especially of young workers. 








350 B.H P. DIESEL OIL ENGINE. 


In connection with our description of the above-named 
engine in THE ENGINEER of last week, it should have been 
mentioned that the sectional views on page 415 represent a 
three-cylinder engine, while the general view on the same 
page represents a four-cylinder engine. We are informed by 
Messrs. Mirrlees, Bickerton and Day, Limited, that the 
power developed by these engines is 125 horse-power 
per cylinder, so that the four-cylinder engine is capable 
of giving 500 brake horse-power and not 350 horse-power 
as might be thought .rom the description. 





Ir will be very difficult ever to get at the real truth 
about the Labour Exchanges. A very large number 
of officials is now interested in seeing that they are 
maintained at all costs, and a Government which has 
committed itself deeply, and more deeply, to a very 
expensive experiment is not likely to make inquiries 
any easier than it can help. It had plenty of warning 
at the time the Exchanges were established of .what 
would happen ; it would not listen to those warnings 
then, and is not likely to encourage ‘criticism. or 
investigation now. That is one of the fatal effects 
of establishing a bureaucracy. ‘‘ Vested interests *’ 
wax in strength, and votes go with them, and Govern- 
ments are, at once, too weak and too fearful to take 
the right course. We wonder if there is a single 
example in any country of the world of a powerful 
bureaucracy being turned out neck and crop even 
when it was common knowledge that it had failed. 
In the Sunday Times of 12th inst., Mr. Harold Cox 
suggests a really admirable and ingenious way to test 
the efficiency of the Labour Exchanges. Let the 
department, he says, “‘ justify its existence by charg- 
ing fees for the services it renders, and proving by a 
balance-sheet that it is self-supporting. Any insti- 
tution that can provide a person with employment is 
rendering a service to that person, and therefore he 
or she ought to be willing, and would be willing, to 
pay a small fee for registration, and another small fee 
on obtaining employment. In the same way, if any 
institution finds a suitable workman for an employer 
he would be willing to pay adequately for that ser- 
vice.” This is far too searching a test to have a 
chance of adoption; the whole army of Labour 
Exchange officials would be up in arms against such a 
proposal, and would loudly protest that the exchanges 
were never intended to be run as a “* business propo- 
sition” but as a “ philanthropical institution.” At 
the time they were started we pointed out that it 
would be easy to give them an appearance of efficiency, 
because people who were in the habit of taking other 
courses of finding employment would go to them. 
At the same time it would not follow that they were 
any better as agencies, and they would certainly 
burden the country with a host of permanent minor 
officials and heavy bill. How heavy that bill would 
be probably few persons anticipated, and few know 
now. Mr. Cox gives some of the items of expenditure 
in the article referred to. They are admittedly 
incomplete, yet they reach the alarming total of over 
three quarters of a million pounds! That is some- 
thing to think about when we want every penny we 
can get. 

* * * * * 


A REMARK made by Mr. Stromeyer in his last 
annual report to the Manchester Steam Users’ Asso- 
ciation gives rise to several reflections. He is dealing 
with the great waste of inferior fuel which, ‘‘ according 
to recent statements by coal experts . . . amounts 
to 25 per cent. of our output,’’ and remarks that this 
“national waste is due largely to our almost universal 
practice of overworking boilers.”’ Is that not true, 
we wonder, of many other things. In striving to get 
the very best results, we may easily overlook the fact 
that we are losing in one direction whilst we are gain- 
ing in another. Our boiler users are proud of the fact 
that they generate more steam per ton of boiler, or 
per square foot of heating surface. than other people, 
but they forget, as Mr. Stromeyer points out, that 
they are forcing their boilers all the time, and that, 
from the point of view of national economy, it would 
be better if they were content with a smaller output. 
“Our manufacturers,” he writes, ‘‘ have been spoilt 
by the ease with which they could obtain the very 
best coal in the world. When new labour-saving 
appliances were invented which, while increasing 
the output also increased the power required to drive 
them, the manufacturers filled their works with them, 
and overworked their boilers ; and as this could only 
be done with the best of coal, slack was for long 
periods a drug in the market. ... Constant im- 
provements in mechanical stokers have effected a 
change, but no overworked boiler can burn dirty coal, 
no matter whether it be fed by hand or by mechanical 
means, and slowly but surely colliery owners found 
it did not pay to bring inferior qualities of coal to the 
surface.” Mr. Stromeyer is obviously thinking more 
of the past than of the immediate present, and more 
of the manufacturer who makes his own steam than 
the big electrical generating stations. In the latter 
there is rarely any temptation nowadays to overwork 
the boilers, and in many of them very cheap fuel is 
burnt. It is the small power generator who is the 
offender. He does not like to incur the capital expense 
of a large boiler plant, or is unable to find room 
for it, and is thus forced to get the most he can out 
of his boilers by using coal of the highest quality. 
The cure, of course, is obvious. Generation of power 
on a small scale must be given up. It is not only 
nationally extravagant, but it is actually more costly 
to the user. Power must be generated only in big 
stations, placed in selected positions, and using inferior 
grades of fuel, waste heat, waste gases, and so on. 
The small isolated generating station driven by steam 
engines has got to go. That is what Mr. Stromeyer 
has to tell us, and what everyone else who has studied 





North-East Coast. Many are far removed from coal 
mines, blast-furnaces, and coke ovens. Take East 
Anglia, for example, or the vast manufacturing district 
around the Metropolis. They must for many a lone 
day to come have coal, and good coal too. They 
want a nearly smokeless fuel, and it costs them as 
much to transport a ton of poor stuff as of good stull 
In time no doubt they will be supplied with power on 
more economical lines, and to that end we must all 
work. There are, as our readers know, several 
committees engaged on the problem now, and we 
hear that one at least is already anticipating a very 
important issue of its labours. The war is helpiny 
in another direction. The difficulty of obtaininy 
domestic labour, and the very high price of coal, have 
led to an increased demand for gas stoves, and the Briton 
is being forced to give up his well-beloved coal fire. 
That all helps, for the larger the units in which coal 1s 
burned the more economically is it consumed. 


*. + + &© # 


THERE is a body called the Employers’ Parliamen- 
tary Council, which looks after the “interests of trade, 
of free contract, and of labour,’’ in both Houses, and 
which keeps an eye on anything local authorities may 
be doing which affects these subjects. It has just 
issued. a memorandum. which deals with industrial! 
methods after the war; freedom for private enter 
prise ; and the new labour department. The three 
articles are written with considerable energy. The 
Council is quite candidly out for its own party ; it 
makes no attempt to conciliate the trades unions, and 
“pandering to labour” is clearly the last thing it 
would think of. It is just as well, perhaps, that we 
should have such a body, a “ champion ’’ who is 
prepared to go into the “lists”’ if need be and exchange 
blows with the Labour party. It will be interesting 
to quote a few passages from the memorandum. 
Referring to the poor output per miner in the United 
Kingdom—little more than one-third of that in 
America—the “labour unions,” it says, “ have set 
the slow and unwilling man’s pace, and made it the 
standard. The quick and willing workman who is 
worth twice or many times more than another, or 
others, has not been allowed to produce more than 
the indifferent workman. The general result of all 
this has been demoralisation among the workmen all 
round, and an increase in the cost of production, 
resulting in high prices for the commodities produced, 
of which the workmen themselves have to pay their 
share.’’ The economic question here raised has never 
been brought home to the workpeople. Every time 
they raise wages they force up the cost of living. The 
extra shilling a week is never worth a shilling. How 
much it is worth is a point that, as far as we know, 
economists have not yet settled. If it were only a 
question of contrasting the cost of living at any 
period with the rate of wages some sort of estimate 
might be arrived at in spite of the recognised diffi- 
culty of deciding upon a satisfactory basis for the 
first-named factor. But over and above this the 
state of trade, and the condition of the labour market. 
have to be considered, and such things as the trades 
union levy for strikes, and the rate of the weekly 
subscription, have to be taken into account. Finally, 
there is the very important fact that at a certain 
point it does not pay the employer to go on, and he 
shuts down his works, throwing people out of employ- 
ment. The problem, it will be seen, is one of great 
complexity, but we should be glad to see a complete 
solution attempted. The point to be decided is, 
‘“How far can labour force its demands without 
damaging itself?’ In some trades the point was 
reached long ago, and consequently they left the 
country and are carried on elsewhere where labour 
is cheaper. Unless work can be conducted with 
reasonable labour costs here, and with reasonable 
profit to the employer and investor, nothing short 
of a disastrous rate of protection can keep industries 
in this country. This obvious truth should un- 
ceasingly be drummed into the workers’ heads. 


* * * * * 


No wise employer objects to paying labour high 
wages. What he does object to is a high labour cost 
per piece. He would gladly see wages twice or three 
times what they are now provided the output was 
inereased as much or more. From the workman’s 
point of view this is as sound as it is from the em- 
ployer’s. If the rate of output goes up then more 
may be bought for a shilling than now, and every 
extra penny labour earns is worth its value. Suppos- 
ing the loaf under certain conditions cost fourpence 
and working bakers increased their wages without 
increasing the output till it rose to eightpence they 
would as purchasers of bread be no better off than 
before, but suppose that they so far increased their 
exertions that more than double the quantity of 
bread was made, then the loaf would still be sold at 
fourpence, and they would have fourpence left to 
spend on other commodities. So it is with all other 
things. Increased wages are of small value to the 
wage earner if he does not augment output ; they are 
of great value to him if he does, because the cost of 
the commodities he has to buy do not then rise, but 
may actually fall. If the cost of machinery increases, 
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the cost. of everything made by that machinery also 
increases, so that the mechanic who insists on higher 
wages per piece for flour mills and bakery plant as 
certainly drives up the price of the loaf as the man who 
makes a corner in wheat. It is most important that 
everyone should grasp this fact, which, in spite of its 
very elementary nature, would seem to be too fre- 
quently forgotten... It_is not the amount of wages 
that matters, but the amount of wages per piece. 
‘Let there be high wages by all means,” writes the 
Employers’ Parliamentary Council, “ but they must 
be.earned, and the standard production must corre- 
spond with the standard of remuneration. ... The 
demand that after the war labour shall take ‘a larger 
share of the profits of industry, . . . is one to which 
no reasonable exception can be taken, provided that 
labour . . . . performs its part in the general scheme 
of production, and thus establishes a good title to the 
claim for greater remuneration.’’ The needs of the 
times have shown us that with hearty co-operation 
between employers and workpeople the labour cost 
per piece can be enormously reduced. When we 
return to peace conditions the country, whilst it 
adheres to its promise of restoring to labour the 
privileges it enjoyed before the war, will insist in 
return that labour shall do its best, and it will not 
then grudge the wages that are earned, however high 
they may be. 
* * * + * 


A LITTLE more than a year ago munition factories 
began to spring up all over the country. The Govern- 
ment built some, private firms built some. They 
were rushed through to completion at an astonishing 
speed and regardless of cost. Seeing them, one could 
not but ask if the war were going to last interminably. 
It was difficult to believe that it could be worth while 
building so many. The course of events has proved 
the wisdom of the Ministry of Munitions. Who it was 
that foresaw what was coming we do not know, but 
someone, possibly many, had recognised quite early 
in the war that enormous factories would be required, 
and that cost what they might, the expenditure on 
them would be worth while. Speaking at an 
Aldwych Club luncheon on Friday, Mr. Montagu said 
the Ministry of Munitions was “ often accused of 
extravagance. Sometimes a factory had been put 
up against time .regardless of cost, and, notwith- 
standing the apparent extravagance, the profit, when 
the factory began producing, in a few months more 
than paid the whole of its cost, allowing for the differ- 
ence between making a thing oneself and buying it 
abroad.” The fact is we could not have gone on 
paying money to America, for example, at the rate 
we were doing. The continuous drain had to be 
stopped ; the money had to be kept as far as possible 
in this country. Hence, whatever the factories 
might cost, it was better to build them than to con- 
tinuing purchasing munitions abroad at an ever 
increasing pace. How all these factories are to be 
kept supplied with labour is a more difficult problem 
than paying for them. The Ministry already employs 
directly two million and a quarter persons, and it 
wants more. Where are they to be found? Last 
week we noticed an announcement that means 
practically that all men engaged in motor car building 
must give their services to war purposes. No more 
private cars can be built. Before long we shall 
probably hear of the same steps being taken with 
other industries. Mr. Montagu hinted as much. 
“ As the months went on more and more it would be 
necessary to prevent the dissipation of material and 
labour on matters that were not essential.” This 
foreshadows the cessation, if need be, of all industries 
that are not war industries. We may have to face a 
levy en masse of the whole population for war mate- 
rial production ; all who are not eligible for military 
service would have to go to the munition factories. 
Serious as the outlook would be under such circum- 
stances, the country, confident in its power to recu- 
perate, would rather face it than have the war drag 
on interminably or end in an inconclusive peace. 








THE WARMINSTER COLLISION. 


Tue evidence given before Colonel Pringle as to the 
Warminster collision of September 2nd was fully recorded 
in our issue of September 22nd. It is, therefore, only 
necessary now to state that the Board of Trade report 
just issued attaches no blame to anyone concerned except 
to Stretch, the driver of the train from Salisbury. Colonel 
Pringle says that the evidence generally, including a study of 
the effects of the collision, left the following impressions on 
his mind :—First, that the train was travelling, as it 
passed the outer home signal, at a higher speed than 
would be expected in the case of a train booked to stop 
at the station, which had received a “ danger’ distant 
and * clear’’ home signal. On this point there was the 
evidence of Stretch’s fireman, Staples, to the effect that 
the regulator was open whilst the train was in close 
proximity to the outer home signal. Secondly, that it 
was the warning whistle sounded by driver Davis, of the 
standing train, which roused Stretch to the reality of 
his position, and possibly caused him to shut off steam 
and apply the brake. Colonel Pringle does not think 





that more than 100 yards separated the two engines 
when this warning whistle was sounded. 

After saying that the full responsibility for this unfor- 
tunate collision rests upon Stretch alone, the report 
proceeds to say that the Great Western Company has 
done much at Warminster and at many other places on 
1s system, to safeguard against errors of judgment, non- 





observance of rules, and lack of memory on the part of 
signalmen, by track circuiting and electrical interlocking. 
But track circuiting, per se, will not prevent accidents 
due to neglect or failure on the part of engine-drivers to 
observe and obey signals. Granted the liability of the 
human element to such a failure, a method of automatic 
train control is once more indicated as the necessary 
safeguard. The general question of providing additional 
security against such failures has been under consideration 
for some years past, and experiments have been and are 
being made by a number of railway companies. In this 
direction the Great Western has elaborated a. system 
whereby the continuous brake can be applied to any 
train passing a distant signal at danger, and an audible 
warning signal given. The apparatus has been fitted at 
a number of distant signals on the Great’ Western main 
lines. But the subject, though one of great import- 
ance, has been overshadowed and necessarily put somewhat 
into the background by the heavy work imp on 
railways and their responsible officers by the conduct of 
the war. A system suitable for general adoption is 
required, but before any decision can be arrived at, 
fuller investigation and further experiments are required, 
when conditions, more favourable than the present, permit. 

After pointing out that the shunting of trains or vehicles 
from one running line to another should be limited to 
cases of absolute necessity, refuge or other sidings where 
they exist, being made use of to hold :sueh trains, the 
outbreak of fire is dealt with. This was confined to one 
coach, and originated in an explosion of gas issuing from 
two cylinders, 8ft. by 16in. diameter, carried under the 
flooring. The fitting at the leading end of each eylinder 
was knocked off, leaving a hole jin. diameter. It is 
estimated that, with an assumed pressure of 100 Ib. in 
the cylinder, the gas would leak out of a hole of this 


diameter in two minutes. The ignition of. the gas after’ 


it escaped appears to have been caused by a match struck 
by one of the passengers who travelled in the coach. This 
case, says Colonel Pringle, is a further illustration, if 
such were needed, of the additional risk incurred in any 
railway accident by the use of ‘gas as an illuminant. It 
appears that the train in question is part of the stock 
withdrawn when the Hammersmith lines were electrified, 
and the report observes that the requirements of traffic, 
especially for military movements, have rendered necessary 
the use of stock which is ordinarily kept in reserve for 
emergency. 








THE HUMAN ELEMENT IN FACTORIES.“ 


By B. 8. ROWNTREE, Director of the Welfare Department» 
Ministry of Munitions of War. 

WELFARE work may be defined as “ the humanising 
of industrial conditions.” There are many employers 
who fully recognise that. their responsibility to workers 
extends beyond the Factory Acts. But others still 
regard them impersonally as dividend-producing machines, 
readily replaced if prematurely worn out. Such ideas 
should not be encouraged. There never was a time 
in our national history when the elimination of waste 
was more important. To-day there is urgent need for 
every one of us to do his best and to co-operate for the 
common welfare. 

Not only adequate wages, but reasonable hours of 
work, and care for the conditions in factories, and for 
the well-being of workers in their leisure hours, are in 
the interests of employer and employee alike. In the 
old days, when industry was conducted in small factories, 
the employer knew his workers personally, and took an 
interest in their welfare, but to-day, with enormous 
factories employing thousands of hands, this intimate 
contact cannot so well be maintained. Hence it has come 
about that “‘ welfare departments ’’ have been established 
in many factories, and hundreds of welfare supervisors 
have been appointed since the war began. The staff 
of such a department assists in’ engaging employees, 
and in selecting those suitable for the work in hand,’ 
investigates grievances and cases of dismissal, gives 
advice to employers regarding the provision of hygienic 
conditions, and of canteens, recreation rooms, suitable 
lodgings, &c. In some cases, the efforts of welfare 
supervisors have revolutionised conditions in factories, 
bringing about greatly improved relations between the 
workers and the management, and materially assisting 
output. 

Such work is of national value. Workers will never 
be contented when they are asked constantly. to- work. 
for longer hours than their physique can support, when 
they are unable to obtain sufficient and nourishing food, 
and when they have neither leisure nor opportunity 
for recreation. There are many factors which materially 
influence the operators ; neglect to provide proper heating 
and ventilation or adequate and suitable illumination 
inevitably has a prejudicial effect on the work done. 
The experience of the Ministry of Munitions has shown 
that the removal of such defects has had a beneficial 


influence on quality and output of work, and some striking’ 


figures have been published in their recent ’ bulletins 
on this subject. 

Scientific methods of using labour to the fullest advan- 
tage, with a view to securing the maximum output, are 
not only necessary now, but of vital importance to our 
industrial future. The nation has never before experienced 
such a period of industrial pressure, and no one can 
foresee how serious might be the future consequences 
to the physique of the country of long-continued severe 
industrial fatigue. We must learn how to use human 
effort in the most scientific and humane manner, and the 
experience now being gained should be of the utmost 
value in time to come. : 

Needless to say good results can only be obtained 
by steady, persistent effort, and by a steady campaign 
of education both of employers and employees. We 
must patiently strive to gain the confidence of the workers, 
and to explain how modern improvements and more 
scientific methods can do much to economise their labour 
and give quicker and better results. ‘These and similar 
problems of common interest can only be solved by 
closer co-operation, frank discussion, and more cordial 


" Abstract of a bony read at a meeting of the Circle of Scientific, 
Technical, and Trade Journalists on November 14th in the hall of the 
Institute of Journalists, Tudor-street, E.C, 


relations between master and man. No method of 
conducting industry -is satisfactory which leads -to a 
waste of human effort, and unless workers are happy 
and contented and well, théy do not and cannot put 
forth their best efforts. ae 








GRINDING AND POLISHING OPTICAL 
SURFACES. 

A NUMEROUSLY attended meeting of the Optical Society 
was held at Burlington House, London, on Thursday, 
November 9th. The president, Mr. F. J. Cheshire, 
was in the chair, and a paper entitled “ The Grinding 
and Polishing of Optical Surfaces” was read by Mr. 
James W. French, B.Sc. (Member), of Glasgow. | 

The author, in the course of his paper, pointed out that 
the polished surface of metals consisted of a layer which 
covered over small scratches and pits in the underlying 
material. When the surface layer was removed by 
etching, the scratches and pits were exposed. When 
the polished surface of glass was etched numerous fine 
scratches reappeared, and it had been wrongly assumed 
that glass behaved like a metal. For purposes of descrip- 
tion, the original material might be referred to as “‘ alpha 
glass,” and the modified material constituting the surface 
layer as “beta glass.’’ Clean scratches comparable 
with those on metal could not be formed on the alpha 
glass. The material splintered in the characteristic 
eonchoidal fashion. Perfectly clean scratches could 
be formed in the beta layer, and they could be filled in 
by further polishing. It was these scratches that re- 
appeared after etching. The cohesion of the silicates 
constituting the surface layer ‘was, Mr. ‘French continued, 
too small to permit of the bridging over of ‘pits, such as 
minute air-bells, that were just exposed, and no evidence 
of any inclusion of foreign matter in the beta layer scratches 
had been obtained. 

An optical glass surface was produced as follows :— 
The action of the pitch polisher loosened or liquefied, 
as it were, the surface layer of molecules, which rearranged 
themselves uniformly under surface tension. The polishing 
medium subdivided, broke up, and removed the surface 
layer, thus exposing the underlying material. This 
process then repeated itself, and a perfect surface was 
obtained only by the removal of material beyond the 
bottom of the hollows produced in the glass during the 
earlier abrasion process. The importance of avoiding 
the production of deep hollows during the smoothing 
operation was to be emphasised. A soft cloth polisher, 
unlike a hard pitch polisher, sank into the hollows of 
the glass, and produced an irregular polished surface. 
The rate of removal of material was slower with cloth, 
and for high-quality optical surfaces cloth polishers 
should not be used at any stage. 

Surface layer material, as removed by rouge, had been 
collected. It consisted largely of granules corresponding 
closely in appearance and size with the granules of rouge 
employed. The thickness of the surface layer was 
measured as follows :—A piece of polished crown glass 
was heated until the surface layer cracked just as glaze 
craeked on.porcelain. From a transverse section which 
was cut and polished, it was seen that the cracks were 
of uniform depth, and by measurement of a number of 
specimens, the depth of the layer was found to be about 
1/200 millimetre, that was about eight wave lengths. 
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:‘Pae-largest of the United States naval stations is 
Situated Gn the Brooklyn side of the East River. The site, 
-ohce‘admirably suited, is not now so favourable on account 
of the increased draught of modern warships, and the 
shallowness of the channel caused by a ledge of rock which 
is only 23ft. below the surface at mean low tide. Work 
has now been started in connection with the removal of 
this obstruction, which involves the clearing away of 
28,555 cubic yards of ledge rock, at a cost of £40,000. 
The work is rendered difficult owing to the fact that 
tunnelling operations are also going on through the rocky 
mass, two I8ft. passageways being in course of con- 
struction. 

AN interesting application of the principle of resorance 
is used by the Clyde Lighthouse Trust at Roseneath and 
Fort Matilda, near Greenock. The problem there was to 
start a light or an acetylene fog-gun by wireless contro! 
from a station a few miles away. It was solved by con- 
trolling the transmitter by means of a pendulura so that it 
sends out an impulse at each beat of the pendulum, while 
at the receiver there is a similar pendulum which gets 
gradually into motion as each impulse, received by the 
wireless set and converted into a direct magnetic pull ou 
the pendulum, adds its quotum of energy to those which 
have previously arrived. Finally, when the pendulum 
has got a large enough sawing on, it makes an electrica; 





contact and fires the gun. 
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this heat-flow takes place was definitely indicated. (2) Curves 


TRIALS ON A DIESEL ENGINE, AND APPLI- can be shown giving the temperature in the engine cylinder at 
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HEAT BALANCE.* 


By the late Lieut. F. TREVOR WILKINS (Northumberland engine cylinder were 


Fusiliers), M.Sc., of the University of Birmingham, Graduate. 


Introduction.—The following pa 
some trials carried out on a 
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station at the University of Birmingham. The manner of con- | 


ducting these trials and of working out the results enables the 
author to present additional] figures to those usually given in 
descriptions of similar investigations. The indicator diagrams 
obtained in the present trials were re-drawn upon a heat-energy 
chart, and by this means any diffe ence between the theoretical 









































Fig. 1.—General Arrangement of Diaphragm Optical Indicator. 


ce-sheet drawn up. 


Summary of Method.—All charge quantities enterin, 

tely d; on the other side of 
the balance-sheet precautions were taken to obtain an accurate 
indicator diagram. From these sources the volume and pres- 


the 





r contains a description of | sures of cylinder charges of known weight and composition were 
Diesel engine in the power estimated, enabling the indicator diagram to be transferred to 
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Professor Burstall’s Energy- Diagram for Gases.+ On this 
| diagram the internal energy and temperature at any point in 

the cycle may be read off directly, thus making it possible to 
| obtain a fairly approximate idea of the magnitude of the heat- 
| flow through the cylinder walls, and also of the periods in the 
cycle in which it takes place. 


| DESCRIPTION OF THE APPARATUS Uskp IN THE TRIALS. 



































| each diagram was ascertained 


| compressor cylinder from a storage reservoir of 





working cycles, These long exposures rendered it possible for 


| the number of cards taken during a test to be reduced to four 


only, — these were pe pre to 9, ee from 140 to 280 
cycles. For purposes o near anata nm the approximate area of 

i x y finding mean heights, &., and 
the greatest percentage diff obtained bet the indi- 
vidual diagrams of a test were 14 per cent. in the case of the full 
load diagrams, 2 per cent. at three-quarter load, and 3 per cent. 
at half load. 

Measurement of Injection Air.—In the engine as originally 
constructed, the first stage injection air compression WAS carried 
out in the engine cylinder, an overflow valve in the cylinder head 
tapping off a small gtrenen f of air at each compression stroke, 
The air then through an intercooler to a high-pressure 
compressor cylinder, in which the pressure is finally raised from 
160 Ib. per square inch to the pressure of the bottles. For the 
trials this overflow system was cut out, air being supplied to the 
Own capacity, 
and pumped up to nearly the same pressure before each trial. 

Measurement of Main Air Charge.—The air supply was 
measured by a Parkinson wet meter of 1200 cubic feet per hour 
capacity, or 10 cubic feet gn revolution. This meter was con- 
nected to the inlet pipe of the engine by an 8ft. length of 2in. 
internal diameter iron pipe ; at the meter end of this was placed 
a cylindrical iron dake 4ft. 6in. by 2ft. 6in. in diameter. A 
throttling plate fitted between the tank and meter was adjusted 
until the pressure difference across the meter as shown by the 
water gauge was ically steady. This arrangement quite 
effectively dam out the intermittent demand for air, the 
meter reading very steadily with a pressure difference across it 
of between jin. and j;in. The meter was set in the standard. 
ising position, and during the trials the water level was main- 
tained by means of a water drip. Light spring cards were taken 
off the engine before and after adding the meter, and no apprée- 
ciable difference was noted. No air can pass through this type 
of meter without its measurement being recorded, unless the 
pressure difference is sufficiently great to depress the water level 
ljin., and to by-pass under the partitions of the air compart- 
ments. The occurrence of this is indicated by the noise pro- 
duced. 

Fuel.—The fuel used throughout these tests was supplied 
from one barrel of standard Royal Daylight paraffin. The oil 
was contained in a tank placed on the platform of a weighing 
machine, the scale of which was graduated to half ounces, To 
this tank a fine adjustment needle valve was fitted, through 
which the oil dripped into a small brass vessel fitted with a gauge 
glass. The quantity of fuel was measured by opening the valve 
sufficiently to keep the oil level in the gauge glass constant, and 
timing the drop of the weighing machine lever at different 
increments of loading. 

Cooling Water.—The jacket water was supplied from one or 
other of two calibrated gravity tanks, The temperatures at 
inlet and outlet were taken in ther ter pockets 6in. from 
the inlet at the bottom of the water jacket, and 3in. from the 
outlet by the exhaust valve. 

Revolutions,—These were taken from a counter driven off the 
cam shaft. 

Load.—The load was applied by a rope brake, the ropes 
passing half round the fly-wheel and attached at the ends to two 
spring balances. 








TaBLe I[.-Test Results. 

















€o0 — 
FUEL-VALVE OPENS Engine—The engine was built by the Maschinenfabrik = nis x 
“| a . | Augsburg, and laid down in 1906. Since that date it has Half Three- Full 
7360 entirely been used for experimental purposes, probably running Units. load. so load. 
Fic. 3 } — ewe of only 100 hours per year. It is rated as developing eee Sacakses seid 4 
oe : | rake horse-power at 280 revolutions per minute, and is of the ye ae 5.6.13 7.6. 6 
500}— Full Load Mean Indicator Diagram. standard four-cycle, heavy cast iron 5: frame vertical single a Frog ~ : oo | ” oo? ~— 34 
M.L.P. = 86°15 lb. square inch. | construction. @ cylinder dimensions as measured before the er,mm... .. .. 753 748.5 755 “4 
o gsg° ‘Temperatures in degrees Centigrade absolute. trials were 10.6lin. stroke and 6.50in. bore. Air temperature, deg. Cent. 21.7) 0 (21.4 | 24.5 
. s |  Indicator—The diaphragm optical indicator—Fig. 1— | eng pe — Bas: fe ge YH J 
aed expressly designed and constructed for these trials, is shown in Cooling alee i oh 5 Jong sg 139 157 ~ 225.5 j 
cs ; section and plan in the general arrangement. The novel feature [nlet temperature, deg. Fah 75.4 75 81 
= 499\_ in the design is the means adopted for keeping the diaphragms Outlet temperature, deg. Fah. .. 165.6 167.9 163.85 } 
Hf a at as uniform a temperature as possible. For this purpose | Blast , Ib. per sq. in. 694 694 04 
Fy a Professor Burstall suggested the use of two diaphragms. These | Injection air, Ib. perhour .. .. 6. 6.5 20218 
were connected at their centres by a stop, and through the space | se = = ie ft. gga ite ee as re TP ar 
r between the ae ig ya steam was blown both when running | Pye) Tb. per hour — is Beiriee ire 2094 2" 688. 3380 
714 1335° engine tests and in calibrating the scale of the dia a— | aoa jacket 40 g. Fah. || “5 21.4 | 122 
a nd 7 i 4 ean ja mperature, deg. Fah. .| 120 121.4 4 
300|— Fig. 2. The indicator was calibrated immediately before and, im 7 , ; 
8 after each trial. A Crosby deadweight gauge tester was em- . ie Be TR 
700° ployed, care being taken to move the weights gently, and to General.—All the instruments used in the trials were cali 
1322° avoid all shock when altering the load. Two calibrations _ brated, and in working out the results the corrections are taken 
Pi "= di ms were taken before and after each test, and the final into account. The ine was started up to from two to two 
Re scale adopted was the mean of those furnished by the four cards and a-half hours prior to the commencement of the test, and for 
ee obtained. After scaling up the diagram and averaging the an hour before the start_was running under test conditions. 
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and practical cycles are clearly exhibited. Among the chief 
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ordinfites, the were read off the calibration curve, and 
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The test records were taken by one person only, and readings 
were taken in pre-arranged order at definite intervals. 











points of interest derived from this method of procedure were | a mean indicator diagram drawn to a large scale. This diagram 
the following :—{1) The amounts of heat passing to the cylinder | was then carefully planimetered. When taking indicator cards, 
walls and to the exhaust were accurately determined. The | a rather long exposure was used, varying from 15 seconds in the 
heat flow during the compression and expansion strokes was | half load trial to 30 seconds at full load. The trace obtained 
separately estimated ; also in each case the period during which | on development gave therefore a mean card of from 35 to 70 


Adjustment Made During the Trials —{1) The valve on the 
cooling water inlet pipe was gradually opened in order to keep 
the temperatures at inlet ahd outlet constant. This was neces- 
sary, since the reduction in head as the surface of the water sank 
in the gravity supply tanks lessened the t of water ing 
in a given time. This adjustment was not needed for the half 














————- | 


* The Institution of Mechanical Engineers, October 20th. + “ Proceedings,” Inst. Mech. E., 1911 page 171. 
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load trial, and only slightly for the three-quarter load trial, mainly to the higher temperatures of the cylinder wall at the 


(2) The valve on the second stage injection air compressor | —— loads. 
li Diagrams.—A reference to the tops of the mean 


TaBLe Il.—-Figures Deduced from Test Results. | indicator diagrams—Figs. 3-5—shows pronounced differences 
tes Raat: ' | at each load. The manner in which the spraying of the fuel 


Half | Three- Full | affects the efficiency is shown at half load, where it is a mt 
Units. load. | quarters load. that the lower end of the spray valve is not completely Hed 1 by | 
| load. the — ie a 9 bo will be one oe en rear iable 
hdd Ma ay) CU AY go | time elapses before oil is blown into the cylinder and combustion | 
Brake horse-power.. |... 1.* $189 | 3:73. ‘217 | begins. ‘This is shown clearly on the energy-diagram. With | 
Lost horse-power by diff, .. .. 2.92 288 2.85 | increas loads, since there is more oil in the fuel valve, com- | 
M eal efficiency, per cent. 57.1 66.55 72.7 | bustion begins earlier, Under these conditions, more oil is | 
Heat supplied, percent. .. .. 100 100 100 —| being injected than can be burnt immediately, and, as a result, | 
« fot on SCS ae-¢ 4 & | after-burning takes place to a marked extent. At full load the | 
exhaust by diff.. per cont. 23.2 26°9 25.3  , combustion continues down the length of the stroke, whilst at | 
as brake work, per cent. .. 255 29/2 30.6 three-quarter load the expansion more nearly approaches the 
,, 8 friction, per cent. ee 19.1 | 14.7 11.5 adiabatic. 
Main air chi , cu. ft. per cycle 0.1818, 0.1805 0.1802 
peste — 0.448 Tue Diese, CycLe on THE ENERGY-DIAGRAM, 


Oil per brake horse-power hour, Ib. . . 


General Remarks.—A short account of the construction and 
use of the energy-diagram is given in Professor Burstall’s paper. 
This paper includes an examination of the characteristics of the 
theoretical Diesel cycle when drawn on the energy-di In 
the present paper the author considers the practical case only of 
the transference of actual indicator cards from an engine eo 
| to the energy-diagram. To effect this transference the followi 
information i : the t of the charge weight 


cylinder outlet was adjusted to keep the blast pressure constant, 
as the compressor output varied with the lubrication. (3) The 
spring balances were observed, and a constant difference main- 
tained between their readings. No lubricant or cooling medium | 








COMBUSTION 


1s y 
two of the following four quantities, namely, pressure, 











On the working stroke when the fuel valve is closed there is 
The weight 


added a small > serie of injection air and fuel oil. 
of these is as follows :— \ 
Ib. 
Oil oe 0 .0004155 
Air 0.000629 


and are corrected to nitrogen in the same way as the air charge, 
thereby making of the full charge a nitrogen equivalent : 


: lb. 
Fuel oil: Carbon .. é 
en... 0.000872 
Injection “sh 0.000611 
Air charge ah Raves 0.013358 
Total equivalent charge-weight = 0.015665 


— now to the mean indicator diagram for the full load 
tests—Fig. 3—-a point is taken where the piston is at 0.15 of 
its stroke, the pressure in the cylinder is 337.7 lb. per square 
inch, and the charge occupies 0.042485 cubic foot. The volume 
occupied by 1 Ib. of nitrogen under the given conditions 


1 
- 2 Sete, 
0.042485 <> pi5668 
= 2.718 cubic feet. 
On the diagram a perpendi is ted from the point on 
the pressure scale corresponding to 337.7lb. The intersection 


of this perpendicular with the constant volume line for 2. 718ft. 
gives, when referred ‘to other seales, the itudes of the 
































| an 
| whew, temperature, and internal energy. The charge weight is | internal energy and temperature of the cylinder charge. 
THEORETICAL CYCLE ee | 
PRINCIPLE MODIFICATION Tasre III.—Heat Flow during Expansion. 
'’ ‘ IN PRACTICE — — — = | 9 TAG ns SSAA eC oC IE SE OF REET BITE AMIRI HP'S eG 
aes Full-load |  ‘Three-quarters -load 
| Derivation. trial, |  Joad trial. trial. 
‘ -— Description. | a eS | TE 
“4 Period { 1 2 ee, ee 2 | 3 t. Eg 3 4 
% ts || AB | BC | CD | FG | Gd | HJ | LM | MN | NO | OP 
%, 1 | Internal energy of chart at start .. Energy-diagram } 1.70 | 3.81.; 3.52 | 1.62 | 3.20 2.98 | 1.64 | 2.89 | 2.82 | 2.53 
s 2 | Inte energy of chargejat finish Energy-diagram 3.81 | 3.52 | 2.08 | 3.20 | 2.98 | 1.75 | 2.89 | 2.82 | 2.53 | 1.44 
3 | Hook sna aap alc tees SP sree uel measurement {4.3 | — — | 3.36) — |-— | 2.62; — —j— 
4 | Change in internal energy (2)-() | 2.11 | 0.29 | 1.44 | 1.58 | 0.22 | 1-24 | 1.25 | 0.07 | 0.29 | 1.09 
5 | Work done on piston ere Indicator card | 1.59 | 0.39 1.40 | 1.62 0.23 | 1.20 | 1.21 | 0.16 | 0.43 | 0.99 
6 internal energy change .. .. (4) + (5) {3.70}; — | — |8.20 — | — |246) — |) — | = 
2 4 Heat unaccounted for (unburnt fuel; | i | 
| losstojackete).. .. .. .. .-| 8=-(4)4+6) | 0.60); — | 0.04/ 0.16! — 10.04) 0.16] - 0.10 
z 8 | Heat unaccounted for (unburnt fuel; | | | } | 
° | ee eee ~- } — | 0.10 -- — ,0.Wi.— | — | 0.08 | 0.14 _ 
- 9 | Total loss to jackets on cycle 7-8 - 0.54 — — (0.19) — | me — | 6.04 
a 10 | Exhaust .. .. «2 ss os Diagram — mm ea — PRET <= az <— | 0.94 
s i = ' ay 
a 
measured during the tests ; 3D age x and volume are deduced , To obtain the numerical value of the internal energy the value 
from the indicator cards. The charge quantities measured in | given on the diagram must be multiplied by the weight of the 
the trials are, however, composed of several elements, whilst the | charge. For the point under consideration the values are :- 





—— is drawn for 1 lb. of nitrogen. The c 
quantity obtained on test must therefore be adjusted to obtain 
a weight of bomen go whose internal energy changes will corre- 
spond to those of the substances in the engine cylinder. The 
volume of this equivalent charge weight multiplied by the 
reciprocal of its weight will give the volume occupied by 1 Ib. | 
of oe at the given pressure. It is thus benae 19 to take a | 
series of representative points on the indicator card, to transfer 
them to the energy-diagram, and to determine readily the 
changes in inte energy and temperature during the com- 
pression and expansion strokes. To explain the method more 
in detail, a representative point will be taken on the expansion 
line of the full load mean diagram. 

Detailed Method of Transference—The weight of nitrogen | 
equivalent to the charge weight of air is determined from the foot | 
that for such gases as oxygen, nitrogen, and air, the product of 
specific heat and molecular weight is constant—that is : 


harge | 


| 


Re 








F1a. 6.—Comparison of Diesel Cycle on Indicator and 
Energy-Diagrams. 


was used on the fly-wheel during the test. The results of tests 
at full load, three-quarters load, and half load are given in 
Table I. These figures are confirmed by many preliminary 
experiments. 

Commentary on Apparatus and Test Results.—It will be noted 


Fic. 7 Energy- Diagram 














Temperature = 1335 deg. Cent. absolute. _ 
Internal energy = 239.5 deg. Cent. thermal units per pound. 
The internal energy of the actual contents of the cylinder will be 
= 0.015665 x 239.5 
= 3.752 thermal units, 
or = 5253 foot-lb. 
By this method points have been transferred throughout the 
expansion and compression strokes, and the result of joining up 
these points on the gags Sha gr furnishes a re-drawn indicator 
card, from which the following deductions may be made. 


DEDUCTIONS FROM THE STUDY OF THE ENERGY-DIAGRAM. 


Deductions from Re-drawn Indicator Card.—To render the 
re-drawn diagram quite clear, the two diagrams are shown side 
by side—Fig. 6—and each is numbered at the beginning and end 
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that the quantity of air passing through the meter was somewhat | Molecular weight of nitrogen = 28 Age specific heat of air | of each operation in the cycle. To investigate the manner in. 
in excess of the standardised capecity of that instrument, never- Molecular weight of air 38.84 specific heat of nitrogen | Which heat transfer takes place on the ——— itis ——. 
measure on the 





theless the accuracy of measurement under the conditions given 
was stated by the makers to be within 0.5 percent. The figures 
given for the weight of injection air used are probably not reliable 
within 5.0 per cent. In these trials the.mean jacket temper- 
ature was purposely kept approximately the same, in order to | 
keep the cylinder charge weight as constant as possible. The 
diminution in charge volume with increasing load is then due ' 


| The weight of air drawn into the cylinder during the full load | 
| trial = 0.01376 Ib, 
-*. equivalent charge weight calculated to nitrogen 

= 0.01376 x <28 


== 0.013358 Ib, 


4 


| beginning and end _of these arbit: 
tions of such turning po 


| rise in internal energy wo 








to divide up the stroke into periods, 
di the values of internal energy and temperature at the 
uy fixed periods. The posi- 
ints are as follows: (1) at top dead 
centre with the fuel valve just opening ; (2) the point at which 

uld seem to have ceased, and (3) where 


expansion commences to follow the adiabatic law ; and (4) that 
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point in the eycle where all the output of energy ceases and a 
new cycle commences. Taking the full load expansion stroke, 
it will be seen in the first section A B on the diagrams-—Fig. 7—~ 
that 0.60 thermal unit is unaccounted for, or, rather, has either 
remained in the cylinder in the form of unconsumed fuel efter 
the fuel valve has closed, or else has passed out to the cooling 
water. It is probable that the greater part of this heat has been 


FULL 
THREE - QUARTERS 
HALF 


~CHANGE OF INTERNAL ENERGY 


WORK DONE 





HEAT TO JACKETS 


and in an engine of the trunk piston type from the side thrust 
of the piston upon the cylinder wall. This effect is shown very 

| decidedly by the curves in Fig. 8, which show the rate at. which 
| heat is transferred from the charge to the jacket and vice versd, 
These curves are drawn from the information obtained by finding 
the changes of internal energy and work done over small fractions 
glgth-—of the stroke and plotting these changes in the position 


FIG. 8 


Heat Flow to Cylinder Wall on Compression Stroke 


LOAD CURVE — 
LOAD CURVE -~---- - 
LOAD CURVE --—-—--- 


; +10 
{0 
/-10 
10 


STROKE 


“THe Engineer” 


impayted to the cylinder wall as in the next short section BC 
0.107 additional thermal unit is required to make up the work 
to be performed by the piston. The work output during the 
successive periods of the stroke is determined by dividing up the 
original indicator-diagram by perpendiculars and planimetering 
the area lying between the expansion or compression lines and the 
line of zero pressure absolute. In the last section CD the 
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in the stroke where they occur. At present the opinion would 
appear to be that after-burning usually persists right down the 
expansion stroke. The figures areas. grasses these diagrams 
show that at full load there is distinct after-burning in the 
second quarter of the stroke, but that in the last part more heat 
is passing from the charge to the walls than is supplied by after- 
burning. At half load the heat which has gone to the cylinder 


Fia, 9.—Temperatures in Cylinder of 8 B.H.P. Diesel Engine on Stroke Basis. 


ORDINARY SCALES 
<. f. 400° 
¥.100° 2,000° 


seamed 1,800° 


1,600° 
1,400° 


1,200° 


expansion is practically adiabatic, the work to be done by the 
piston almost equalling the fall in internal energy whilst a 
negligible amount of heat is supplied to the jackets. By arrang- 
ing these figures suitably, it is possible to obtain the total heat 
loss to the jackets during expansion and also the loss of heat to 
the exhaust. The same process is followed for the three-quarter 
and half load expansions, and the results are given in Table II. 


— EXPANSION — 


a oe: 2-* @ -8> 4 °4 8 
PARTS OF STROKE 


wall, when the piston is at the top of its stroke, is almgst all 
repaid half way down the expansion stroke. 

Variation of Temperature in the Engine Cylinder.—Tempera- 
ture curves—Figs. 9 and 10—have also been drawn both on 
stroke and on crank angle or time bases. These curves and the 
original compression curve on the energy-diagram indicate 
clearly the small rise of the temperature of the charge with this 


Fra. 10.—Temperatures im Cylinder of 8 B.B.P. Diesel Engine on Crank Angle Basis, 
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wuniosay 


— COMPRESSION — —-— _ 





60° 30° o° 


— CXPANSION — 


30° 60° 


ANGLE OF CRANK FROM TOP DEAD-CENTRE 


di ter cylinder when the pressure on the compression stroke 





The compression strokes are treated in the same . 
this case the turning point is taken at the place where the com- 
pression line. makes: a decided deviation from the adiabatic. 
Reference to the position of this point on the original indicator- 
diagram shows it to be within 15 per cent. of the end of the 
stroke. It will be noted that the heat lost to the cylinder wall 
during compression takes place entirely at the top of the stroke. 
This ‘is also the case during the expansion stroke, and indicates 
that the heat given to the cylinder liner for the major portion of 
its length is derived by conduction from the top of the cylinder 


exceeds 300 lb. per square inch. Towards the pnd of compres- 
sion the’temperaturé appears to be constant for a short time, 
, and finally to fall slightly. This fall is shown clearly, and may 
| be due either to the large surface and relatively small valume 
; of the gases at top dead centre, or to the cooling effect of a spray 
| of cold injection air coming in when the fuel valve is opening. 
Volumetric Efficiency.—The vol tric efficiencies are worked 
| out upon volumes of air taken at 760 mm. pressure. It will be 
noticed that they are high, and that the temperatures necessary 








to fill the cylinder are low. The correction for hot residuals wili 
therefore be small enough to be negligible. A general check on 
the temperature figures is given by the comparisons of the 
thermal efficiencies obtained directly and by means of the energy 
diagram-—see Table V., p. 447. 

Determination of True Percentage Balance-sheel.—-By con, 
bining the figures obtained from the indicator and energy-dia 
grams, the true percentage heat balance-sheet may be obtained 
and compared with the sppagent balance-sheet obtained directly 
from the test results, The procedure followed in working out 
the figures is self-explanatory from the tables. 


Determination of True Percentage Heat Balance: 
sheet. 


Varie VL. 


‘Three- | 
| Full 
| quarters | : 
| toad, | [oad 
¢ Quantities in foot-pounds 
4264.6 | 
5.1 

: 


0 





* Work area under expansion curve ..| 3901 
Work area under compression curve.. 
Useful work per cycle pew OaleT. Seg 

Heat to jackets on expansion . . 

Heat to jackets on compression 

Total heat to jackets ead 

Total heat to exhaust a ae 
Total heat per cycle (A + B + C) .. 


(A 
'98 
‘3 

(B) 3 

“6019.4 


From the figures in lines A B C the true percentage heat balance - 
sheet can be determined :— 


Half load, | Three-duarters | ult toad. 


t 


gram. | Sram. | 


Test 
dia- (results. 


| gram. 
43.8 | 


nergy- Test \Energy- Test |Energy- 
dia- results.! dia- | results. 





Thermal efticiency . ‘ 5 44.0 

Heat to jackets .. 24. 32.2 25.1; 29.2) 
} | | 

Heat to exhaust .. 28. 3.3 | 30.9 27.0 | 32.2 28.5 


.0 | 100.0 | 100.0 | 100.0 
} } 





Totals 100.0 


Attention is directed to the discrepancies between the figures 
obtained by each method for the value of the percentage in 
dicated thermal efficiency. The differences provide an indica 
tion of the accuracy with which the measurements and graphical! 
operations were carried out. 


-Amount of Heat Extracted from Exhaust Gases by 
Cylinder Cover. 


Tasre VIL. 


Full 
load. 


Half 
load. 
878.8 1181.3 1521.5 
1375 1781 
193. 2 2 
14. 


Three- 
quarters 
load. 


Heat of jackets ( im), foot- nds .. 

Heat of jackets (tr by diff.), ft.-pounds 1173 

Difference, foot-pounds .. .. .. .. 157.2 
foot-pounds 13.4 





Percentage amount, 


The differences at the same load in the percentage amount of 
heat going to the jackets in Table VI. are, of course, due to the 
fact that the cooling water extracts a large amount of heat from 
the exhaust on the exhaust stroke, as these gases, ides 
flowing round the exhaust valve, are directed to the outlet round 
« right-angled bend in the ‘cover. The numerical values: of 
these figures are determined and attention is directed to 
the fact that the amount of heat extracted by the cooling water 
from the exhaust gases, expressed as a percentage of the total 
heat given to the cooling water, is remarkably constant. 

Heat Flow During Compression.—It will be seen in Table VIII. 
that the figures for the heat losses to the jackets aré quite 
irregular, but, as may be supposed, the heat loss at full load is 
appreciably less than at other loads. 


Tasie VISL.—Heat Flow during Compression. 


Three- 


Half 
quarters 
load. “load. 


re 
832 


2151 


Full 
load. 





768 


2170.7 


907 
2195 


Loss to jackets, foot-pounds 


Work done on compression, foot-pounds . 


Percentage lost work, foot-pounds . . 38.7 41.3 | 35.4 


The author desires to express his thanks to Professor Burstall 
and Dr. Fisher, of the University of Birmingham, for the facilities 
afforded and suggestions given ; to Professor Watson, of the 
College of Science, for the gift of two of his own diaphragms, 
which proved of great use in the preliminary investigations in 
connection with the manufacture of the diaphragms for use in 
the indicator ; and to his fellow-research student, Mr. A. U. 
Zimmerman, and the staff of the University for their practical 
assistance. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


“THE GAS ENGINEER OF THE LAST CENTURY.” 


Str,—The following passage occurs in the report of 
Mr. Harry E. Jones’ lecture on the above subject in your issue 
of November 10th— 410——*‘ In 1825, Whitehouse brought 
out a patent of Russell’s dated 1817, for cheaply made tube of 
greater length and uniform section of metal, welded by a 
patented process.”” No patent was granted to Russell in 1817, 
but Mr. Jones was probably thinking of Henry Osborn’s patent 
granted in the same year for “ selene cylinders of various 
descriptions.” This was primarily intended for the manufacture 
of gun-barrels, but according to the Mechanic’s Magazine, 
Vol. 36, page 366, Osborn commenced to manufacture gas-pipes 
about 1820. The invention patented in 1825 by Cornelius 
Whitehouse, who was a workman in the employ of Russell, 
was entirely independent, and was of great importance. It was 
assigned to Russell, who had to bring many actions against 
infringers, in all of which he was successful. At the expiration 
of the patent in 1839, it was extended for six years. Whitehouse 
was paid an annuity of £300 a year during the life-time of the 
original patent, and £500 a year during the term of the extension. 


. Ishould like to put these facts on record, in justice to the memory 


of Whitehouse, who died in 1883, in his é¢ighty-ninth. year. 
I have an interest in the matter, because my father, the late 
Richard Prosser,of Birmingham, was the real defendant in the 
case of Russell v, Ledsam, the patent in question being worked 
by the Birmingham Tube Co., with which Mr. Ledsam was 
connected, I greatly doubt whether old gun-barrels were used 
to any considerable extent for the conveyance of gas; for it 
must be remembered that they were small in bore, and not. 
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Taste [V.--Heat Flow during Compression. 
ee Full-soad Three-quarters Half-load 
oy ong icant trial. load trial. trial. 
Description. wee ——-—- — —- —— 
ere { 1 2 1 2 1 2 
| (| DE | EA JK | KF | PQ | QL 
| Internal energy at start Saree. SRA eed Energy-diagram 0.70 1.63 0.70 1.68 | 0.70 1.64 
2 | Internalenergyatfinish .. .. .. .. «. ..| Ener; 1.63 1.64 1.68 1.625 | 1.64 1.69 
3 | Change in internal energy Peta eet eg ee : ro 1) 0.93 0.03 0.98 0.055 | 0.94 0.05 
4 | Work done by piston Page PRE ie ae ea ae Indicator am 0.87 0.66 0.90 0.67 | 0.83 0.72 
» | Gain from ro eer) oe] (3) — (4) 0.06 —_ 0.08 — 0.11 _ 
6 | Loss to jac ORE eae ee eee Pan See ae (4) — (3) _ 0.65 _ 0.72 | — 0.67 
7 | Totalloss ofinternmalenergy .. .. .. .. .. (6) — (5) _ 0.59 OBE = 0.56 
TaBLe V.— Volumetric Lfficiency and Charge Quantities. 
Description.— Units. Half load. ease > stand Full load. 
Meter reading corrected to 60 deg. Fah. and 760 mm., cubic feet per hour .. 1510 1490 1470 
Volume of charge per cycle, cubic feet... .. 1.0 6.) 2s ee oe te ee 0.1818 0.1805 0.1802 
Weight of air charge per hour, pounds per hour 112.27 113.72 115.42 
Weight of air charge per cycle, pounds per hour.. .. .. 0.01383 0.01378 0.01376 
Volumetric efficiency on total volume of cylinder, per cent. 84.2 83.7 83.6 
Volumetric efficiency on inlet valve closing, per cent. oar OS tae 87.1 86.55 86.4 
femperature at end of suction (on piston sweep), deg. Cent. absolute 324 325 326 
Injection air per hour, — our re it bi eee babe ae 6.86 6.5 5.13 
Injection of air ~~ cycle, pounds .. aera 0.000825 0.000788 0.000629 
Oil, pounds per hour eee Zap 2.093 2.686 3.389 
Oil, weight per cycle, pounds... 0.00025124 0.0003255 0.0004155 
Hydrogen, weight per cycle, pound 0 .00003768 0 .00004882 0 .00006232 
Carbon, weight per cycle, pounds . . 0 .0002135 0 .0002766 0 .0003531 
quivalent ge weights — 
Air charge per cycle, pounds... 0.013476 0.013378 0.013358 
Injection air per cycle, pounds .. 0 .0008009 0.000765 0 .0006106 
Carbon per cycle, pounds .. .. 0.000498 0.000645 0.000824 
thee oe per cycle, pounds ee oa 0.0005276 0.0006835 0.0008725 
rotal charge weight per cycle, pounds 0.015303 0.015472 0.015665 
‘Total volume of cylinder se 0%) os, Se. bul eee een tent. 
‘Total volume of cylinder when inlet valve closes . 0.2083 se 
Volume of clearance Nee ON ee a 
Volume of piston sweep «. 0.2039 o 
uniform, and that the external diameter at the breech end was | alarming to all consuming interests, and inevitable shortage 


greater than that of the muzzle, so that they must have been 
very troublesome to connect. Whitehouse’s patent undoubtedly 
did much to extend the use of gas for lighting purposes. The 
same remark applies to the method of squirting lead-pipe, 
patented in 1820 by Thomas Burr, of Shrewsbury. I may 
remark, in passing, that Burr's invention was not quite new, as 
his method was described by Joseph Bramah in a patent which he 
obtained in 1797. As late as 1819 gas was looked upon with 
great suspicion, and Mr. J. W. Phipson, of Birmingham, took 
out a patent for safety gas-piping, consisting of an inner tube 
of lead, over which a casing of brass was drawn. Mr. Jones 
speaks of the disregard shown by the various competing gas 
companies to the rights of local authorities in regard to the 
opening of roads. But if he will look at the early Gas Acts, 
l think he will find that the powers of the companies in that 
behalf were very extensive. R. B, Prosser. 
London, N.W., November 13th. 


FOREIGN COMPETITION AFTER THE WAR. 


51zn,——Probably most of your readers will bear me out when I 
state that the Ministry of Munitions is not going the right way 
to enable English firms to meet foreign competition when the 
war is over. 7 might go even further and say that if the system 
at present adopted continues, we shall welcome the advent of 
very many commodities which we ought to have been able to 
make for ourselves. The use made of the “ Permit” system 
proves this up to the hilt. The following is, and has been the 
cycle of events :— 

The Engineer says: “I will do munition work ; give me a 
contract.” 

The Ministry of Munitions says: “‘ We can’t do that-—you 
haven't the tools.” 

Engineer: ‘* Give me a permit, I'll buy the tools.” 

Ministry : ‘* We can’t do that, you haven’t the contract.” 

Engineer: ‘* Then let me do my own work, so as to keep the 
business together.” 

Ministry : ‘“‘ We can’t do that. 
spent on producing munitions.”” 

| have, both before the war and since its commencement, been 
in close touch with many of the engineering firms in and around 
London, and have found that the practice of withholding permits, 


All your energy must be 


and placing obstacles in the way of manufacturers is indulged | 


appears to be in sight. Steel products must still further advance, 
because coke is on a rapid upward grade. Ore will be a dollar 
higher, and lake freights will be decidedly higher. During 
the past week the Buffalo pig iron centre booked orders for 
over 100,000 tons of pig iron. The outlook is for a general 
advance, and at prices which anyone can guess as well as 


another. Copper is very strong, without much definite informa- 
tion. For delivery early next year 28 cents is quoted and 


paid. The statement is made, apparently on good authority, 
that Russia and Italy are negotiating for 100,000,000 Ib., but 
this statement is given on current reports, which as yet have 
not been contradicted. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 

_ Tu Lystrrution OF MecuantcaL Eneineers.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster. 
Report on the Hardness Tests Research Committee. 6 p.m. 

SATURDAY, NOVEMBER 18rx. 

. THE AssociaTION OF MininG ExvecrricaL ENGINEERS.— 
| University College, Nottingham. ‘Some Electrical Troubles 
| and their Remedies,” by Thomas Anderson. 3.30 p.m. 

MONDAY, NOVEMBER 20rxu. 


THe ELvecrro-HarMonic Socirery.—Holborn 
(King’s Hall). Concert (Ladies’ Night). 6.15 p.m. 


Restaurant 


TUESDAY, NOVEMBER 2!Isr. 


Iystirution or PETROLEUM TECHNOLOGISTS.—The House of 
the Royal Society of Arts, John-street, Adelphi, W.C. ‘* The 
Pyrogenesis of Hydrocarbons,” by E. L. Lomax, M.Sc., F.C.S., 
rm E. Dunstan, D.Sc., F.C.S., and F. B. Thole, D.Se., F.C.S. 

p-m. 

Txe Instirution or Civit ENGINEERS.—Great George- 
street, Westminster, S.W. ‘“‘ Keadby Bridge,” by James 
Benjamin Ball, M. Inst. C.E. 5,30 p.m. 


as if it were the only means by which the said department is | 


able to justify—or attempt to justify—its existence. 
The natural difficulties resulting from the war aré great enough 


for the most experienced business men to contend with, but to | 
have the routine of business wilfully frustrated by a Government | 


Department—especially where no harm to the output of muni- 
tions can possibly exist—is suggestive of enemy influence, or, at 
least, is inimical to the interests of the nation. 
known. evil is that of taking skilled workmen, whose value as 


such is at the least ten times more than they can ever be in the | 


ranks, 

{ could give hundreds of instances to justify the foregoing 
remarks, but if you favour me by inserting this letter you will 
get convincing evidence first hand, 

Tureap MILLER. 


November, l4th, 1916. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November Ist. 


AMERICAN railroads are beginning te crowd in orders for 
1918 deliveries, and considerably over 100,000 tons have already 
been ordered. Small roads that want rails for next year s 
deliveries are unable to place their ore orders. In addition to 
domestic orders, some urgent inquiries are in hand for rails 
for export. The next important feature is the great urgency 
by railroads for rolling-stock. During September orders were 
booked. for 20,000 cars, and there are negotiations pending for 


« like amount at the present, which, with the October orders , 
already placed, will make this autumn season the most active | 


one. The thitd very important feature is the renewed demmnd 
for ship plate for remote delivery. Shipyard extension is 
proceeding at a phenomenal rate. Japan is the most prominent 
and urgent buyer. 


its heavy orders for freight cars and locomotives, so frequently 
heretofore mentioned. It is reported on good authority 
that that Government wantsasmany as 38,000 cars, but. these 

ptibl ificati The general advance 
rise, but the demand is not thereby affected. 
for cars are sending urgent inquiries to mills 
The advance in pig iron is rather 





ver 


figures are not ble of 
in prices is a s 
The orders pl 

for the necessary material. 


Another well- | 


Some orders are being booked for plates © 
for aslateas 1918, The Russian Government has not yet placed | 


WEDNESDAY, NOVEMBER 22np. 
Roya Society or Arts.—John-street, Adelphi, W.C. Paper 


on “* The Economie Development of Russia, and Britain’s Share 
Therein,” by Mr. Leslie Urquhart. 4.30 p.m. 


THURSDAY, NOVEMBER 23rp. 
Tue Instirution or Execrrican EnNGInerRS.—Victoria 
Embankment, W.C. “The Parallel Operation of Electric 
Power Stations,” by Mr. J. T. Peck, member. 8 p-m. 


THe Concrete Instirure.—Denison House, Vauxhall 
Bridge-road, Westminster, 8.W. Presidential address by Mr. 
¥, E, Wentworth-Sheilds, M. Inst. C.E, 5.30 p.m. 


FRIDAY, NOVEMBER 24rx. 


Puysica, Society oF Lonpon.— Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. (1) ‘On 
| the Measurement of the Thomson Effect in Wires,” by H. R. 
Nettleton, M.Sc.; (2) ‘“‘On the Thermo-electric Properties of 
Fused Metals,” by C. R. Darling, A.R.C.S., F.L.C., and A. W. 
Grace. 5 p.m. 


Tue Norrs-East Coast Instirution oF ENGINEERS AND 
SHIPBUILDERS.—In the Lecture Theatre of the Literary and 
Philosophical Society, Newecastle-on-Tyne. The resumed dis- 
cussion on the paper, “ Works Organisation,” by Mr. A. D. C. 

| Parsons, B.A, (Member), Mr. Edwin L. Orde (Vice-president), 
and Mr. G. H. Tweddell (Member). 7.30 p.m. 


. MONDAY, NOVEMBER 27ru. 


Roya, Society or ARrrs.—John-street, Adelphi, London, 
W.C, Howard Lectures :—‘‘ Coal and .Economic Utilisation,” 
| No. I. By Professor John 8. 8. Brame. 5 p.m. 


MONDAY, DECEMBER 4ru, 


W.C. Howard Lectures :—‘* Coal and its Economie Utilisa- 
| tion.” No, II. By Professor John 8.8. Brame. 5 p.m. 


MONDAY, DECEMBER IIrx,. 


Roya Socrery or Arts.—John-street, Adelphi, London, 
| W.C. Howard Lectures :—‘‘ Coal and its Economic Utilisa- 
‘tion.”” No. ITI. By Professor John 8. S. Brame. 5 p.m. 


Roya Society oF Arts.—John-street, Adelphi, London, : 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Net Prices in the Iron Trade. 


Tuer resolution of the Midland conference, in 
favour of net prices for bar iron, and some descriptions 
of manufactured material, is now being generally acted 
upon. Makers quote late prices without discount, which 
means an advance of 7s. 6d. to 10s. per ton for bar iron 
outside the scope of the Ministry of Munitions’ ations. 
As things are now, buyers are in the hands of makers, 
who have more than enough outlets for all the iron the mills 
can supply. Consumers, therefore, have no alternative 
but to agree to the makers’ new regulations; but they 
predict that, with a return of pre-war conditions, the 
assent given by the late conference to the national abolition 
of discounts will be found to give way. Buyers upon 
*Change in Birmingham to-day—Thursday—argued that 
attempts at net sales previously have failed under the 
stress of competition, and that the real test of the new 
resolutions will come when normal conditions are resumed. 
On the other hand, it cannot be denied that in spite c* 
some failures in the past, the advocates of net prices have 
made real progress in some branches of the manufactured 
iron and steel trades, and they hope that with the formal 
step now taken by the Birmingham Conference, net prices 
will finally supersede the 2} per cent. discount system 
before disintegrating influences have opportunity to gather 
force. Owing to demand being so much greater than 
supply, rolled iron and steel in the Midlands have been 
sold at net prices to-a very large extent for some time past, 
and it may be taken that they will now be so quoted as 
long as the present trade conditions prevail. It is clear 
that the attempt of the manufactured ironmasters of the 
whole kingdom—for such the Birmingham Conference 
represented—to recast business conditions on the net sales 
model laid down by the Ministry of Munitions for officially 
controlled trade is not welcome to consumers anc 
merchants, though their powers of resistance in existing 
circumstances are very slight. It is not quite clear what 
the scope of the league entered into by makers is. But 
it is understood that it does not comprehend all categories 
of iron and steel manufacture. The position of makers 
of Staffordshire marked bars is especially doubtful, for 
it is complicated by the exception from net prices made 
in their favour by the Ministry of Munitions in fixing 
maximum prices. So far it is understood that the Marked 
Bar Association prefers to adhere to the present practice 
of allowing 2} per cent. discount. Meanwhile meetings 
of the South Staffordshire Ironmasters’ Association are 
being held to deal with various matters arising out of the 
national confi , chiefly details of internal organisation. 
It appears to be pretty certain that, having regard to 
the p t of intense international competition after 
the war, the consolidation movement which has been 

in connection with the British manufactured iron 
trade will be carried further. One very useful outcome 
of the conference is the application of a uniform scale 
of extras to the bar iron trade throughout Britain. A 
new standard list has been issued, and business is now 


being regulated by it. 


Finished Iron Prices and Sales. 


Staffordshire marked bars are selling at the 
maximum of £15 10s., less 24 per cent., with £16 2s. 6d. 
for Lord Ward’s iron, and £16 10s. for John Bradley and 
Co.’s brand. Business in unmarked bars outside control 
rules at £13 15s. net f.o.t. at makers’ works, or £14 10s. 
to £14 15s. delivered, while nut and bolt qualities remain 
at £14 5s. and £14 10s. delivered in the district. The great 
bulk of current business is with controlled firms, and the 
new advance of 7s. 6d. to 10s. per ton in actual values, 
brought about by the substitution of net prices for the 
previous 2} per cent. discount, does not therefore apply 
to the majority of sales recorded on the market. For 
ordinary civil business, buyers this week hesitate to 
concede the advance, but sellers are in an unassailable 

ition. Hoo teel and iron—continue at £17 10s. 
to £18 10s., tube strip £15, black sheets £19 for 24 w.g. 
materials, and galvanised sheets £28 10s. to £29 f.o.b. 
at out ports. Black painted sheets at £20. 





Pig Iron. 

In the pig iron trade there is still more forge 
iron coming forward than the market can absorb, and 
business is done at from Is. 6d. to 3s. per ton inside the 
Government maximum figures. In respect of foundry 
iron, however, many smelters find their output well taken 
up, and the only qualities quoted below the maximum 
are common grades, which are being shaded Is. to 2s. 
per ton. Official authorised prices keep at :—-Stafford- 
shire common forge 90s,, part-mine forge 95s., and foundry 
97s. 6d.; Northampton No. 4 forge 87s. 6d. and Nos. 3 and 2 
foundry 90s. and 92s. respectively ; Derbyshire No. 4 forge 
90s., and No. 3 and No. 2 foundry, the first 92s. 6d. and the 
latter 94s. 6d. per ton. The recent holding off of pig 
iron bars in respect of Midland brands is attributable 
in part to resentment of a new condition which has been 
imposed by smelters. As I hinted last week, an agree- 
ment has lately been concluded by all the Derbyshire and 
Northampton makers, with the exception of one North- 
amptonshire firm, to transfer from the maker to the con- 
sumer, the many vexations which arise in these abnormal 
freight times, in connection with railway carriage. Instead 
of sellers quoting a rate including delivery, it has now been 
determined to quote a price at smelters’ own. station. 
Customers are strongly averse to taking over these added 
complications, but in face of the insistence of smelters, 
they .have no alternative. y 


Steel and Steel Scrap. 


The Munitions Ministry-has just issued some 
new maximum prices affecting steel scrap. For heavy 
material the limit remains at £5 10s., but an extra 
5s. may be charged if it is broken up for use in the 
crucible furnace. A new maximum is fixed for special 
short, heavy turnings of 75s. per ton, but other turnings 
remain as before at 55s. per ton. The new particulars 
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do not satisfy scrap merchants, who had been led to expect 
the adoption by the Ministry of a scale. of four or five 
different qualities and prices. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH there is no appreciable change in 
the.situation as regards iron and steel, some movements 
are in progress to increase the output of hematite iron. 
More furnaces are to be put on to hematite, and the 
conditions relating to the consumption of common iron 
seems to justify this development. The demand has 
been and is so persistent that there has been no time 
for ordinary and regular repairs, and the tendency has 
been to work the furnaces for all they are worth, irrespec- 
tive of their conditions. It is impossible to say to what 
extent this factor may interfere with the growth of the 
hematite production, but it would, at the same time, be 
foolish to ignore it altogether. 


Foundry Iron. 

: Rather a quiet feeling has come over the foundry 
iron market here, and business has been on a smaller scale ; 
but there is still no sign that sellers are dissatisfied or at 
all anxious as to the future. Makers have sold enough 
to keep them going, and as there is no likelihood of any 
fall in the price, the desire to sell much ahead is practically 
dead now. Hence, one fails to find any evidence of 
that pressure for new orders which usually accompanies 
a falling off in buying. Derbyshire and Staffordshire 
No. 3 irons are offering at 97s. 6d., delivered, but I do 
not meet with any offers of Lincolnshire now at the net 
maximum of 98s. 3d. Apparently the makers are not 
offermg directly or through their appointed agents, 
and hence Lincolnshire iron when it is wanted, has 
to be bought from a merchant, who is entitled to add 
1} per cent. to the price. This makes Lincolnshire 2s. 
above the price of Derbyshire foundry iron, and, of course, 
limits the sale very severely. There are, however, still 
some consumers who will have it. The sale of No 1, 
both Derbyshire and Staffordshire, is increasing, and 
selling agents say that they could place more than the 
makers are willing to offer. This, of course, means that 
the number of ironfounders here who have decided 
to try No. 1 Midland iron in place of No. 3 Scotch fron 
is rapidly growing. The movement does not immediately 
affect Scotch iron prices, simply because the makers of 
Scotch have a sufficiently good outlet for all their produc- 
tion now without coming to Lancashire at all; but when 
normal times return we shall all be very much interested 
to see how sellers of Scotch will get along. It may be that 
Scotch iron will have to be sold here in close competition 
with No.1 Derbyshire, or, say, within 3s. or 4s. per ton of the 
price of the common No. 3. That would be an outcome 
of the war very welcome to Lancashire ironfounders, 
and quite a just return for the high prices exacted during 
this time of stress, 


Forge Pig Iron. 

The position in forge pig iron remains a little 
weak, and possibly too much has been made of late ; 
but as the list of revised extras in finished iron is now 
out, and has the effect of raising all but the basis prices 
for iron, one does not see why forge iron should be put 
down; nor does one quite understand why makers 
should let it go under the maximum price. 


Semi-steel. 

The position in the billet market, if one can 
say that there is any billet market here, is much the same. 
Of English material I hear nothing at all, and no doubt 
every ton made comes under strict control. The refusal 
of America to offer 2in. steel is a pity, because now that the 
market is fairly secure up to the middle of 1917, some 
business might be arranged in this class of material for 
the first two quarters. When last America was quoting 
2in. billets at £14 10s. to £15 c.i.f., consumers were afraid 
to buy forward because there was an idea that the war 
might come to an end early next year, and prices for 
steel might come down with a crash. It is much safer 
now to buy steel even at high prices up to June. After- 
wards it might be more doubtful. 


Serap. 

There is a decidedly improved appearance 
about the market for steel se a after Pee vere of 
very curious depression buyers are coming forward to 
pay up to the Government maximum. The fall in steel 
scrap values, following upon the Government limitation 
of prices, must have been largely artificial, for the under- 
lying causes which are keeping up the price of steel are, 
and always have been, in full operation. Good heavy 
steel scrap for melting purposes at about two-thirds 
the price of steel-making pig iron was an absurdity. 
Dealers seem now to think that there will be a reaction, 
and a possibility that the Government maximum will 
be raised, but that is, perhaps, too sanguine a view to take 
of the position. Lancashire prices are peculiar in this 
respect, that if Sheffield consumers are brought up to 
the maximum, then North Country and Welsh consumers 
could get no scrap from Lancashire. Possibly, if any 
alteration be made in the regulations the Government 
may consider the advantage of fixing the price at one 
level on trucks anywhere in the country. Then all scrap 
would naturally flow to those centres which were most 
in need of it. Heavy wrought scrap is still rather scarce, 
and dealers are firm at £6 5s, to £6 10s., but consumers 
here do not buy freely at these prices. Business in foundry 
scrap is rather quiet in sympathy with the position in 
foandry pig iron, but there is no weakening of the prices 
at present. Steel turnings are reported better, with 
considerably more inquiry, but nothing very definite 
in the way of price is mentioned, and the value is still 
very irregular. 


Metals. 
There has been a very considerable rise in 





copper, with some excitement in the market, and a 
strong feeling that a further rise is imminent. Apparently 
the conditions on the American side are improved, because 
of the enormous domestic consumption which is going 
on in the States, and it is impossible to say when this 
influence will come to a climax. Strong sheet copper 
has now been advanced to £172 per ton. Best select 
ingots were quoted here to-day at £152, and tough at 
£150. Electrolytic about £151. Tin has also been 
very strong, and the Manchester price for English metal 
is put up to £190 10s, Spelter in small lots is quoted 
at £62, and English pig lead at £34 10s, 


Wages in the Engineering Trade. 


The Committee on Production has given its 
award in respect of an application for an advance of wages 
made to the Manchester District Engineering Trades 

ployers’ Association by the Joint Committee of 
Engineering and Kindred Trades, embracing the Man- 
chester, Ashton, Stockport, Newton-le-Willows, and 
Warrington districts, and comprising a number of trade 
unions. These asked for an advance of 9s. per week on 
time rates and an equivalent advance on piece prices, 
but no settlement was arrived at. The Committee on 
Production has decided that as and from the beginning 
of the first full pay following the date of the award— 
November 7th—the time rates of wages of the men shall 
be advanced 3s. per week, the advance to be considered 
as war wages, and recognised as due to and dependent 
on the existence of the abnormal conditions now prevailing 
in consequence of the war. The advance is not intended 
to apply to or affect piece prices. 


The Supply of Bleaching Powder. 


The bleaching and other textile trades having 
been threatened by the Ministry of Munitions with a 
total withdrawal of their usual supply of bleaching powder 
for commercial purposes, the chairmen of several sections 
of the Manchester Chamber of Commerce, representing 
the cotton piece goods export trade, have affixed their 
signatures to a protest which has been addressed to the 
Minister of Munitions, in which it is pointed out that 
such drastic action would in due course put an entire 
stop to the output of bleached and printed fabrics, and 
to a large extent also to that of dyed fabrics, affecting an 
export trade amounting in value to eighty millions sterling, 
as based upon the Board of Trade returns for the nine 
months ending September of this year. 


Dyestuffs and Explosives. 


On the occasion of the opening of the new 
De ent of Coal Tar Chemistry and Dyestuff Research 
at the Manchester Municipal School of Technology recently, 
Professor Arthur G. Green, director of the department, 
said that it would have two aims in view. First, to 
serve as a special centre for research in coal-tar chemistry, 
and, secondly, to train senior students in technical research 
methods. The researches undertaken would deal prin- 
cipally with scientific problems fundamental to the 
industry, by which it was hoped that direct service might 
be rendered to the country without trespassing upon the 
more immediate technical investigations, which were the 
proper share of the works laboratories. During the past 
two years, Professor Green said that much had been 
done in this country to make up for previous neglect. 
Many dyestuffs and intermediate products never previously 
made in this country had been successfully produced, 
but much remained to be accomplished before we could 
meet Germany on equal terms, and some measure of 
protection or Government aid would be required. 


Borough Electrical Engineer for Wigan. 


I understand that over a hundred applications 
have been made for the position of electrical engineer for 
Wigan. The number has been reduced to eight, namely, 
Messrs. H. J. L. Bull, Wigan ; J. Collinge, Salford; J. B. 
Hudson, Bootle ; R. H. Lee, Stockport ; Edward G. Love, 
Halifax ; E. Moxon, Blackburn; R. Owen, Leeds; and 
H. Webber, Keighley. 


Barrow-tn-Furness, Thursday. 
Hematites. 

The condition of the hematite pig iron trade is 
without material change. Makers are faced with a very 
heavy demand for iron. They are ing preparations 
to put a few fresh furnaces into blast, possibly four or five, 
but with these at work, from present appearances, there 
will still be a shortage of iron. There are now thirty 
furnaces in blast. 


Iron Ore, 

All through the district there is a busy state of 
affairs in the iron ore trade. Raisers gre experiencing a 
very full demand for the whole of the ore they can raise, 
and a much heavier tonnage could easily be disposed of, 
as, in addition to local requirements, outside smelters are 
pressing for deliveries. The importations of Spanish 
and Algerian ores are well maintained. 


Steel. 

There are no new features to report in connection 
with the steel trade. At Barrow and at Workington 
there is great activity, and nearly the whole of the mills 
usually on rails and other steel sorts are.on semi-manu- 
factured steel for munitions. Some of the steel is made 
up in the district. The steel foundries, too, are as busy 
as can be. The plate mills are idle at Barrow. Billets 
for shell making and a variety of purposes are at $12 per 
ton. Other steel sections are quoted at £10 17s. 6d. to 
£11 10s. for heavy rails, £12 to £12 10s. for light sections, 
and £12 5s, per ton for heavy tram rails, Ship plates 
are at £11 10s., and boiler plates at £12 10s, per ton. 


Fuel. 

For coal there is a brisk demand all through the 
district. Good steam sorts are quoted at 25s. to 37s. per 
ton delivered, For coke the demand is very full, with 
East Coast qualities at 33s. to 35s. 6d., and Lancashire 
cokes at 31s. per ton delivered. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


The Cleveland iron trade position continues to 
be phenomenally strong. Makers are fully sold up til! 
the end of the year, and are in no position to undertake 
further deliveries of any magnitude within this period. 
On the other hand, consumers, as a rule, are pretty well 
covered for the time being, and there is no particular 
pressure. But there is a good deal of inquiry for the 
early months of next year, and makers are willing tv 
book moderate quantities. A meeting of the North-East 
Coast consumers, held at Middlesbrough on Monday under 
the auspices of the National Light Castings Association, was 
adjourned until a later date, no definite decisions having 
been arrived at. The proceedings had reference to the 
allocation of iron, with a view to devising improved 
means of distribution, according to the various kinds «; 
the foundries. Consumers in the North of England 
incline to the view that the different iron-producing 
districts should be more self-supporting, and in particular 
that habitual users of Cleveland pig iron should enjoy 
priority over consumers who may have come into the 
market because Cleveland iron happens to be cheaper 
for other reasons. The official home price of No. 3, No. 4 
foundry, and No. 4 forge is 87s. 6d., with a premium of 
4s. for No.1. There is a big demand for iron for shipment, 
and fair quantities are being sold to the Allies, subject to 
home requirements. No. 3 is quoted at 97s. 6d. for 
f.o.b. shipment, with No. 4 foundry 96s. 6d., No. 4 forge 
95s. 6d., and No. 1 102s. 6d. 


Hematite Pig Iron. 


In the hematite pig iron trade there is marked 
activity throughout the district, and with the recent 
increased output of metal the whole of the iron produced 
is going into prompt consumption. The requirements 
of users, who are mostly engaged on the turning out of 
munitions of war, are very heavy. This applies both 
locally and on general home account, and good deliveries 
are also being made to France and Italy. There is no 
alteration in the home price, which stands at 122s. 6d., 
but the quotation for France has been advanced to 
137s. 6d., while that to Italy is fixed at 142s, 6d. 


Iron-making Materials. 


There is little alteration in the position of the 
foreign ore trade. Consumers are well covered for current 
needs, and fair deliveries are coming to hand. Coke is in 
good supply, but the price is quite steady at around 
30s. 6d. for good medium furnace kinds, delivered at the 
works. 


Manufactured Iron and Steel. 


The greatest activity continues to rule in all 
producing and finishing departments of the iron and 
steel trades. So far as steel requirements are concerned, 
the needs of the home Government and those of our 
Allies are practically all-absorbing. There is plenty of 
trade, apart from war orders, but such orders cannot be 
entertained, though they are often most tempting, for 
anxious consumers do not quibble about prices. The steel 
establishments are particularly busy on light sections 
for shell-making purposes. In the finished iron trade 
there are more orders than can be executed with expedition. 
The following are the home maximum quotations :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s. 6d.; 
best bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
£14 5s.; steel boiler plates, £14 5s.; steel hoops, £16 to 
£17; steel sheets, singles, £20; steel sheets, doubles, © 
£22; steel joists, £11 2s. 6d.; steel strip, £17; heavy 
sections of steel rails, £12—all less 24 per cent., except 
ship plates, angles and joists, packing iron and iron bars. 


The Coal Trade. 


The tone of the coal market is not materially 
improved, but though the position is no better than a 
week ago, it is no worse, and producers take a more hopeful 
view of the near future, and evince no inclination to 
contract for deliveries ahead at present low prices, which 
are much below the limitation scale of figures. Both the 
coalowners and the middlemen act on the assumption 
that tonnage will be accelerated in the near future. The 
accumulating volume of orders give promise of a rising 
market as soon as anything like an adequate number of 
boats come along. Northumberland best steams are, 
on the whole, a shade better, and the colliery quotations 
are pretty firm, though for Tyne primes concessions are 
at times possible through the second-hand holders. 
Secondary steams are rather slack, while all classes of 
small steams are easy. Unscreened steams for bunkers 
are quoted a little lower, and are shaded easier. Durham 
coals are weaker all round, Best steams are quiet, gas 
coals are easy, while coking fuels are weaker for spot 
business. Bunkers are a shade lower, and very weak for 
spot. The coke market is fairly steady, though quiet. 
Quotations are as follows :—Northumberlands: Best 
Blyth steams, 29s. to 30s.; Blyth second steams, 25s.; 
Tyne prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 
25s.; Northumberland unscreened bunkers, 19s. to 20s.; 
households for home market, 21s.; for export, 30s.; 
Blyth best smalls, 19s. to 20s.; Tyne prime smalls, 20s. 
to 2ls.;. second smalls, 17s. Durhams: Steam coal 
(locomotive), 27s. 6d. to 30s.; best gas, 27s. 6d.; second 
gas, 18s. to 20s.; special Wear gas, 32s. to 34s.; smithies, 
27s. 6d.; ordinary bunkers, 17s. to 19s.; best bunkers, 
20s. to 22s.; superiors, 25s.; gee unscreened, 17s. to 
19s.; coking smalls, 17s. to 18s. 6d.; gas coke, 34s, to 
$6s.;° blast-furnace coke, 28s. at ovens, fixed price; 
foundry coke, 35s, to 40s. ‘ 
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LATER. 


A slight recovery has to be recorded here and there in 
the coal market. The arrival of a little more tonnage 
has undoubtedly eased the position of many of the 
collieries, but the tonnage is very far from being adequate 
for the needs of the moment, as the stocks in hand are 
very large in a number of cases, and lost time is still the 
common experience of many of the pits. Best steam 
coals are firmer, and are quoted at 30s., at which price 
business has been done for this month’s loading. Un- 
screened steams for bunkers are in better request, and are, 
on the whole, slightly improved. Durham coals are 
yenerally on a steadier basis, There is not much actual 
business to record, but the tone is decidedly better, 
especially in the case of bunkers, where 18s. 3d. has been 
paid for a good brand of ordinaries. 


Tees Valley Water Supply. 


In order to increase the available supplies of 
water, so as to be in a position to meet an anticipated 
expansion in the demand for water for manufacturing 
purposes, the Tees Valley Water Board has decided to 
inake application for a licence to complete the laying of 
a large conduit from the Lartington filter beds to Whorley 
reservoir. A sum of £28,000 had already been expended 
on this work when it was suspended owing to the war, 
and it is estimated that it will cost £20,000 more to 
complete, 








SHEFFIELD. 
(From our own Correspondent.) 


Important Extensions. 


THE late message in my letter last week went 
far to explain the paragraph it followed. As indicated, 
the scheme is one of very considerable importance for the 
Sheffield steel industry, though a printer’s error that 
crept into the paragraph may have caused a little mis- 
understanding. The tracts of land which it is understood 
have been taken are between Sheffield and Rotherham, 
and in the very near future im. portant developments should 
be looked for ; in fact, the scheme, when completed, may 
prove to be one of the biggest experienced in this district, 
so far as the two firms mentioned in the amalgamation 
announcement are concerned—Steel, Peech and Tozer and 
Samuel Fox and Co. The latter has been in existence 
since 1841, and the former must have been founded about 
the same time. Mr. Samuel Fox, who, by the way, 
invented the steel frame for umbrellas, was the second 
person to take out a licence from Bessemer for his method 
of steel making, and Steel, Peech and Tozer’s establish- 
ment was originally known as the Bessemer Steel Works. 
‘The output from both works was very large, even before the 
war, but since then it has been greatly incre These 
firms’ products have been, and still are, much alike in 
character. They make the highest class steel as well as 
other kinds, their specialities being tram and other rails, 
springs, tires, and axles, and heavy steel castings. Their 
rails are in use all over the world. In addition to this 
scheme which, as I have suggested, may be very far- 
reaching, there are extensions in hand just now, I learn, 
of a stupendous nature. They will involve the expendi- 
ture of many hundreds of thousands sterling, the idea being 
not only to augment war supplies, but to prepare for the 
great trade campaign after the war. On this particular point, 
however, I must not be more definite at present ; but it 
clearly demonstrates the fact that Sheffield is fully alive 
to the possibilities of the future. Important developments 
are also proceeding in another direction, and regarding 
these I may be at liberty to speak more plainly later on. 


To Encourage Expansion. 


There is no doubt about it, the Sheffield district 
has imbibed the spirit of expansion. Evidence of this 
was forthcoming in a speech by the Lord Mayor of Shef- 
field on the occasion of his retirement last week. In 
business life Mr. F. A. Warlow is chairman of the well- 
known steel firm of Edgar Allen and Co., Limited, to which 
position he succeeded on the death of the founder of that 
concern a@ year or so ago, so that he is competent to speak 
on the question of how Sheffield is to meet the demands 
of the after-the-war period. There must, he felt, be a close 
association between the City Council and the representa- 
tives of industries and trade union leaders. The Council 
should have a special committee to deal with the question 
of trade development, and the members of the committee 
should also be members of a larger committee on which 
there should be representatives of the Cutlers’ Company, 
the Chamber of Commerce, employers of labour, particu- 
larly the large armament firms, and labour itself. If we 
are to cope with the position that will arise after the war, 
Mr. Warlow believes such a combination will be necessary, 
if the district is to maintain its position and attract new 
trades, as it hopes to do. Means must be found for 
inducing large firms to establish new works, and definite 
shape may be given to the proposal in the immediate 
future. In the meantime the efforts being made by indi- 
vidual firms and groups of firms, as already shown, are 
full of promise for Sheffield’s industrial development, and 
if only, as Mr. Warlow very wisely suggests, accredited 
representatives of labour are kept interested in these 
matters, and shown how very materially they can assist 
in advancing the city’s well-being and their own, labour 
difficulties, which some rather fear after the war, may be 
averted. 


Man-power Problems. 


Manufacturers here have | een keenly anticipat 
ing the publication of the Man-Power Committee’s new 
report. They are quite taking the broad view of these 
matters. What I mean is that there seems a clearer 
recognition of the fact that if it is essential to maintain a 
steady increase in munitions output, it is not less necessary 
that the numbers of men available for service with the 
Colours must be continually augmented. This involves 


a difficult problem, but the better understanding being 
arrived. at between the military authorities and those 
responsible for industrial matters, through the medium 
of the Man-Power Committee, is certainly leading to a 


solution. Now that the idea of each side playing for its 
own hand is disappearing, there prevails a greater dis- 
position to recognise the necessities of all concerned ; thus, 
one hears less now of really useful skilled men, although, 
perhaps, quite young in years, being removed from muni- 
tion works to the Army, where probably their services 
would not be nearly so valuable to the nation. On the 
other hand, employers are much more willing to set at 
liberty men who may have been considered at one time 
indispensable, but for whom suitable substitutes are 
now being found. Measures will doubtless be taken 
before very long to raise a regular army of these ‘‘ substi- 
tutes,’ and in this connection I am told that trades 
unionists may do considerably more still in the way of 
suspending, not only their hard-and-fast ‘‘ shop” rules, 
but their unwritten laws and their deeply-rooted preju- 
dices. Whatever excuse there may be for the existence 
of theze drags upon output in normal times, there is none 
now, and responsible trade union reprezentatives who love 
their country more than the regulations they framed in 
peace days, have an excellent opportunity now of proving 
their patriotism by assisting all they can in the direction 
indicated. Some people may think the progress being 
made by the Man-Power Committee is tediously slow, con- 
sidering the extreme urgency of the matter it has in 
hand. Perhaps it is. One has to remember, however, 
that it is possible a newly set-up Committee of this kind 
finds itself seriously hampered. It is, of course, only 
necessary for one to recall some of the many pledges given 
to and agreements made with various industrial, political 
and other sections of the people by Ministers to realise the 
likelihood of the Committee’s path being beset with diffi- 
culties. Left alone, with absolute liberty to arrive at 
certain conclusions, its task might conceivably be com- 
pleted with all the expedition desirable ; but one cannot 
resist a feeling that such a body as the Man-Power Com- 
mittee, coming into existence suddenly, at the moment 
that it did, finds its progress hindered and its scope 
restricted by those very pledges and agreements. Now 
that an attempt is being made to attain thoroughness, 
and to eliminate red-tape, should not these pledges and 
agreements by whomsoever they may have been made, be 
jettisoned just in the same way as trades unionists have been 
called upon to throw their promises and fads overboard 
in the national interests ? The Man-Power Committee 
is either going to be of use or it is not. If it is not, the 
fault will lie with the Government for compelling it to 
proceed by a ridiculously tortuous path. 


Round the Works. 


There is every reason to believe that, so far as 
the reduction of Sunday labour has proceeded—though 
it has not yet gone so far as some hoped—the movement is 
fully justified. The good steady worker is aware that his 
best’? can only be maintained with the assistance of 
a distinct break once a week, and he appreciates the effort 
now being made to provide it for him, or rather to restore 
it to him. Managements freely admit that the quality 
of the output improves when the men have one rest day 
in seven. There are, of course, a certain people opposed 
to the curtailment of Sunday work, simply because it 
deprives them of the opportunity of slacking inside the 
‘*‘ shops ’’ on time and three-quarters pay, but such need 
not be considered. In every direction output is being 
splendidly maintained, and indeed increased, and the 
statement that the Government favours attention being 
paid to general exports whenever possible without inter- 
fering with war supplies, is much appreciated, although it 
it does not mean that difficulties are all being removed 
from the path. They are not. The latest revision by the 
Ministry of Munitions of the price regulations of iron and 
steel appears to have made very little difference here. 
Steel melting scrap, borings and turnings, and steel 
hexagons, rounds and squares, are now brought within 
control ; in other words, they may not be dealt in without 
a permit, but recognised merchants can obtain general 
permits to trade. Cutlers are being severely hit by the 
prohibition of celluloid imports. This material they have 
been using in enormous quantities as hafting for table 
knives, being particularly suitable for Colonial markets, 
and for hot countries generally, and as regards this section 
of export trade the new regulation, of course, stands right 
in the way. There are a few good contracts for corpora- 
tions placed in this district, including special tramway 
track work for Newcastle and tires for Hull, and in con- 
nection with additions to the electricity plant the Sheffield 
City Council has given out an order to the Staveley Coal 
and Iron Company for 10,000 3in. cast iron cable pipes. 
New overseas business appears to include hardware for 
Montevideo; spades for Tahiti; cutlery for Manaos, 
Toronto, Rio, Buenos Aires, Valparaiso, and Iquito ; 
plane irons for Maranbam; saws for Pernambuco and 

ngoon; steel for Maranbam, Barcelona, Calcutta, 
Yokohama, Kobe, Penang, Osaka, Rosario, and Seville ; 
tools for Pernambuco, Sydney, Madras, Calcutta, Rio, 
Las Palmas, Valparaiso, Adelaide, Montevideo, Winnipeg, 
and New York; machetes for Sagua La Grande; nuts 
and bolts for Lisbon; sheep shears for Montreal ; files 
for Tumaca Pasio, Oporto, and Toronto ; and electro-plate 
for Talcahuana, Buenos Aires, and Valparaiso. 


Iron, Stee), and Coal. 
The position of common irons remains very much 


the same, with no real demand, but a fair amount of 


business is done in foundry sorts, both Derbyshire and 


required and more. The steam coal market is very firm, 


but outputs are still going away freely enough, for although 
the inland demand is now upon an enormous scale, works 
are securing full supplies, whilst a certain amount of stock - 
ing continues to be done. Exports to neutrals are subject 
to restriction, but values keep firm at about 9s. per ton 
above the market for inlands. France and Italy are 
buying heavily, but for our Allies prices are regulated 
officially. Nuts keep in short supply under a strong 
request, there being practically nothing thrown on the 
open market, and the competition to secure the little 
there is has been consequently pretty keen. Slacks are 
not now offered so freely, and under the steadying influence 
of the market tone values are stronger. House coals 
are about unchanged, but collieries are greatly pressed 
for dispatch of orders. For steam coals, best South 
Yorkshire hards are quoted 17s. 6d. to 17s. 9d., beat 
Derbyshire 16s. 9d. to 17s. 3d., second quality and steam 
cobbles 16s. 3d. to 16s. 9d. Blast-furnace coke is in 
demand, the full maximum price being well held. 








SCOTLAND. 
(From our own Correspondent.) 


Shipping. 


Bustness at Glasgow continues remarkably 
brisk. Cargoes inward included 9000 tons iron ore, 
3280 tons copper ore, 2150 tons iron and steel material, 
3500 tons timber, and 2210 tons esparto. Exports were 
without special feature, with the exception of 800 tens 
locomotives to France, and 2500 tons iron and steel 
material to Australia. The prices being paid for second- 
hand steam tonnage are still very large, amounting to as 
much as £5 to £8 in excess of builders’ quotations for new 
boats, while in the case of sailing ships vessels which, 
before the war, were selling for £2 and £3 per ton, are now 
realising £6 and £9 per ton. It is said that shipyards in 
the States are now very busy, and that practically all are 
working a nine hours’ day, and on a “~ premium parti- 
cipation ” bonus, or piecework basis. It is also reported 
that of the vessels being built a number are of wooden 
construction, and that some of the larger boats—over 
300ft.—are to be fitted with steam engines and boilers. 


Home-grown Timber. 


The shortage in timber supplies, caused by the 
reduction of foreign imports, has created a strong demand 
for home-grown qualities, and the large forests in the 
North of Scotland, in the counties of Inverness, Nairn, Elgin, 
and Banff, are now being cut down. When the trees are cut 
large quantities of branches and foliage are left, and when 
the log goes through the sawmill the loss in slabs, cuttings, 
and sawdust is enormous. The foliage is particularly rich 
in potash, and a large amount of the chemical could. be 
obtained by careful burning, while the larger branches 
could be pulped or burned for charcoal. From the saw- 
dust a coarse spirit can be distilled which could be used 
for traction purposes and might largely replace petrol. 
At present the slabs and cuttings are being sold for fire- 
wood at about 16s. per ton, while in the hilly region vacated 
by the movable mills large quantities both of firewood and 
sawdust are left behind. 


The Position of Skilled Men. 


A deputation sent from Glasgow visited London 
recently and interviewed the Minister of Munitions, the 
Man-Power Board, and certain Scottish members of the 
House of Commons, with reference to the calling up of 
skilled engineers. It is understood that the deputation 
was favourably received, and that the position,of skilled 
workers is now protected as far as is possible under present 
circumstances. 


Pig Iron. 


There is no change of importance in the Scotch 
pig iron trade. Practically everything is under Govern 
ment supervision, and nothing except war work is 
going through. The demand for hematite is still 
very considerable, while ordinary brands are easily 
disposed of for home consumption. Exports, conse- 
quently, are reduced to a minimum. Pig iron warrant 
stocks are unchanged at 5884 tons against 116,098 tons 
at the end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s. ; Nos. 3, 120s. ; Govan, No. 1, 122s. 6d. ; No. 
3, 120s. ; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s. ; Nos. 3, 125s. ; Gartsherrie, No. 1, 131s. 6d. ; No. 3, 
126s. 6d. ; Glengarnock, at Ardrossan, No. 1, 130s. ; No. 3, 
125s. ; Eglinton, at Ardrossan or Troon, and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d. ; Shotts and 
Carron, at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no apparent diminution in the ceaseless 
activity which has characterised the various steel and iron- 
works for months past. Government demands for mate- 
rial of all kinds are still on the increase, and every effort 





Lincolnshire makers having no difficulty in maintaining 
maximum values as a rule. The strong feature continues 
to be the urgent request for East and West Coast hematite, 
particularly for semi-special and special low phosphorus 
qualities, There is now a general feeling of confidence 
here, however, that the arrangements made by the 
Government have enabled makers comfortably to sur- 
mount the output problem, and what I was able to forecast 
some weeks ago is likely to be fully justified by events, 
viz., that whatever the requirements for war, and even 
export purposes, may be, both will be met, the former to 
the very fullest extent, and the latter to an extent which 
at one time seemed hardly likely. This, of course, will 
reflect upon the steel supplies, and even for basic billets, 
where the shortage has been severe, important relief is 
anticipated. The fact is, the country is on top of the 
iron and steel production problem, and shortly will be, 
in the position of being able to turn out every ounce 


possible is being made to speed up the output. At the 
steel works the demand for shell bars is predominant, and 
the pressure for delivery is greater than at any previous 
time. Inquiries from abroad are satisfactory, but makers 
are not in a position meantime to quote for export. While 
home prices have been altered export quotations are un- 
changed as follows :—Steel ship plates, £14 10s. ; boiler 
plates, £15 10s. ; and angles, £14 5s. per ton net. Black 
sheet makers have far more orders on hand than they can 
conveniently fulfil. Deliveries of raw materials are still 
very irregular, and the labour available is not at all 
adequate. The bulk of the output is for the home Govern- 
ment, but large quantities are also being shipped to our 
Allies. The price remains about £18 10s. per ton net, f.o.b. 
at Glasgow. In the malleable iron trade a very large 
business is being put through. In the steel departments 
efforts are almost entirely directed towards the production 
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of war requirements, but a good general business is being 
done in iron products. ‘ Crown.” quality iron bars are 
quoted round about £14 12s. 6d. per ton net for export, 
and mild steel bars about £2 per ton extra. Iron and steel 
tubes are in satisfactory demand, both for home consump- 
tion and export, and specifications for all kinds of 
machinery are plentiful. 


Coal. 

In the West of Scotland district trade is not so 
satisfactory as it usually is at this time of the year. During 
the past week or two shipping values have dropped a little, 
and since the Italian limitation scheme came into force 
few steamers have been available, while neutral boats 
eannot be chartered on scheme conditions. Consequently 
ell coals are somewhat easier, and navigations are hardly 
steady, while steams are quiet. Splints are the only 
favourable feature among large coals. Smalls are un- 
changed. Ell coals are quoted f.o.b. at Glasgow, 25s. 6d. 
to 27s.; splints, 25s. to 32s. 6d.; navigations, 30s. to 
33s. ; steams, 23s. to 27s. ; treble nuts, 23s. ; doubles, 22s. ; 
singles, 21s. per ton. Conditions in the Lothians district 
are not now so favourable owing to the refusal of a number 
of licences, and collieries generally are in need of prompt 
business. Best steams are quoted, f.o.b. at Leith, 30s. to 
32s. ; seconds, 29s. to 30s. per ton. At the Fifeshire 
collieries new orders coming to hand are largely confined 
to first-class screened navigations and first-class steams. 
Third-class qualities are very slack, and the price is purely 
a matter of arrangement. First-class screened navigations 
are quoted, f.o.b. at Methil or Burntisland, 30s. to 40s. ; 
first-class steams, 30s. to 33s. ; third-class steams, 22s. per 
ton. The aggregate shipments from Scottish ports during 
the past week amounted to 169,351 tons, compared with 
179,231 in the preceding week, and 167,984-tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE coal trade at the present time is in a state 
of stagnation, and very considerably disorganised by 
the dearth of tonnage. The arrangements of collieries 
have been totally upset through vessels being delayed. 
and when steamers have come along it has been the 
general experience that they required a week’s repairs 
on account of the heavy deck damage sustained by the 
bad weather. There are so few steamers offering for 
employment that freight rates have, since the beginning 
of this month, advanced from 32s. 6d. to 52s. 6d. for 
Gibraltar, 50s. to 65s. for Barcelona, and from 3ls. 6d. 
to 50s. for Lisbon. The result of this bound in rates is 
that the limitation rates of 58s. 6d. for Marseilles, 59s. 6d. 
for Genoa, and the rates for near French ports are wholly 
unattractive to shipowners. Certainly tonnage has 
come along more freely during the past week, but has 
been so unevenly distributed that many collieries have had 
to resort to temporary suspension of work, owing to the 
searcity of wagons, and the accumulation of stocks of 
coal has brought down the prices to below the limitation 
level of 30s. for large and 20s. for smalls for immediate 
shipment. It will probably take some time to work off 
the excess supplies of coal, even under the most favourable 
conditions. 


Coal Exports. 


Coal shipments from South Wales last week 
amounted to the unusually low figure of rather less than 
238,500 tons, which compares with 285,000 tons odd in 
the previous week. Inadequate tonnage supplies were 
the chief cause of the falling off. How restricted were 
operations will better be judged when it is stated that in 
the first week of last month the total was over 550,000 
tons. Compared with the corresponding period of last 
year, the total for last week marked a decline of over 
90,000 tons. Cardiff cleared 136,776 tons, as against 
205,282 tons a year ago, the falling off being nearly 
70,000 tons, but Newport, with 61,000 tons odd, showed 
a gain of nearly 5000 tons. Swansea shipped 35,500 tons, 
which was practically only half the quantity twelve 
months ago, while Port Talbot dispatched 5119 tons, 
as against nil for the corresponding period. Of the 
total quantity the Allies took over 86 per cent., neutral 
countries getting rather more than 13 per cent. France 
received no less than 148,000 tons, and Italy just over 
34,500 tons. 


Miners’ Wages. 


Since writing last week the wages question 
has been before the Conciliation Board, but discussion 
broke down on the matter of the proposed joint audit. 
The workmen’s leaders had applied for an increase of 
15 per cent. in the wage rate, and the owners for a reduction 
of 10 per cent. Early in the proceedings the chairman 
of the owners’ representatives on the Conciliation Board 
inquired if the miners’ leaders intended to follow the 
usual practice of referring the applications to the inde- 
pendent chairman, in the event of the Board failing to 
agree, whereupon the men’s leaders stated that on this 
occasion they did not propose to adopt the usual course 
unless the coalowners agreed to their request that there 
should be a joint audit of the cost of production. The 
owners, however, showed their readiness to attempt to 
find a solution of the difficulty by offering that Messrs. 
J. ©. Kirk and Son, or a chartered accountant to be 
appointed by the independent chairman, should take 
an audit of the cost of standard labour and stores on large 
coal for all the associated collieries working on a large 
coal basis for the following periods :—The year 1909, the 
three months ending June 30th, 1914, and the three 
months ending September 30th, 1916, the accountant to 
report the increase in cost in the periods named to the 
Board. This audit would show by how much the cost 
had increased during the period of the last agreement 
and since. After considering this proposal, the miners’ 
leaders submitted a counter-proposal, embodying their 
demand for a joint audit of the owners’ books. The 
owners’ representatives, however, said they could not 





agree to the men’s offer, and adhered to their own. They 
added that they could not, as a consequence, proceed 
further in the matter, and condemned the action of the 
miners’ representatives in declining to carry out the 
terms and procedure of the Conciliation Board agreement. 
At the conclusion of the meeting the workmen’s leaders 
held a meeting, and instructed the general secretary to 
communicate with Mr. Runciman, the President of the 
Board of Trade, informing him of the result of the pro- 
ceedings of the Board meeting, and desiring an opportunity 
for allowing them to place the whole position before him. 


Excess Profits Tax 


Recently, representatives of the Mining Asso- 
ciation of Great Britain gave evidence before the Board 
of Referees concerning the percentage basis in connection 
with excess profits tax as applied to colliery undertakings. 
As a result of the case put before it, the Board of 
Referees has decided to increase the percentage from 
6 per cent. to 9 per cent. for limited companies, and from 
7 per cent. to 10 per cent. for private undertakings. It 
is an important decision, and affects all limited companies 
whose datum line does not reach 9 per cent. on the total 
capital invested in the undertaking in the three years 
prior to the war. 


Current Business. 


There has been exceptionally keen competition 
for the comparatively few prompt orders in the market, 
and to secure them salesmen have been ready to cut 
prices very extensively, while middlemen have been even 
more eager to accept low figures. It is very difficult 
under the circumstances to give any reliable indication 
of prices, which have been entirely subservient to position 
and individual requirements. It is, however, safe to say 
that no coal of whatever class has been able to command 
above 30s. for early loading. In fact, ordinary second 
Admiralties have been offered freely at 25s. ; even better 
terms are reported to have been obtained by buyers. 
There has, in fact, been rather a reluctance on the part 
of buyers to take the superior qualities, owing to the fear 
that tonnage might come along more freely than was 
expected, and that a sudden expansion of the demand on 
the part of the Admiralty authorities might immediately 
result in merchants being unable to get their requirements. 
Attention has, as a consequence, been directed more upon 
Eastern Valley coals, for which licences have come through 
more freely, the result being that these qualities have 
displayed a ‘relatively steadier tone, best descriptions 
being about 27s. 6d. to 30s., and ordinary Eastern Valleys 
25s. to 27s. In the case of small coals salesmen have had 
great difficulty in getting the limitation price of 20s. 
even for best bunkers, and sales have been effected at 
17s. to 18s., while inferior grades have changed hands at 
14s. to 16s. There has been next to no business passing 
for shipment ahead, but sellers’ ideas are materially 
higher than those ruling for immediate loading. Patent 
fuel remains unchanged, but pitwood has, displayed a 
rather steadier tone at 44s. to 46s., as supplies are rather 
limited. 


LATER. 


There is no improvement in the amount of business 
being placed. The position of collieries, however, is 
not materially worse, and there is a growing disposition 
on the part of colliery salesmen to refuse to accept less 
than 30s. for large. Nominally there is no change in 
quotations, but, in the case of smalls, best bunkers are 
steadier, and sellers are firmly adhering to 20s., as against 
18s. previously accepted. There has been more discussion 
of business over next year, notwithstanding the difficulties 
and uncertainties of the future. It is reported that a 
considerable number of contract operations have been 
entered into, and that for supplies for neutral business 
35s. has been paid for good Monmouthshire descriptions. 
The figure of 35s. appears to represent the ideas of buyers 
for most of the better quality large coals, but colliery 
owners’ views are now higher, and they are declining to 
accept further contract business at less than 40s. Current 
sales of patent fuel are slow, and values are now placed 
about 37s. 6d. to 40s., pitwood being a very quiet market, 
with prices unchanged. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 29s. to 3ls.; ordinaries, 
27s. to 29s.; best drys, 30s. to 31s.; ordinary drys, 27s. 
to 30s.; best bunker smalls, 19s. to 20s.; best ordinaries, 
18s. to 19s.; cargo smalls, 18s. to 20s.; inferiors, 15s. to 
17s.; best Monmouthshire Black Vein large, 30s. to 3ls.; 
ordinary Western Valleys, 28s. to 30s.; best Eastern 
Valleys, 29s. to 30s.; seconds Eastern Valleys, 26s. to 
28s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.;. good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 30s. to 31s.; smalls, 24s. 6d. to 25s. 6d.; 
No. 2 Rhondda large, 28s, to 30s.; through, 24s. 6d. to 


25s. 6d.; smalls, 18s. to 20s.; patent fuel, 40s. to 42s. 6d. |- 


Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 
57s. 6d. to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, 
ex ship, 44s. to 46s. 


Railways and Docks. 


It is reported that a scheme is on foot, and is 
practically agreed to, by which a working arrangement 
will come into operation between the Taff Vale Railway 
Company, the Rhymney Railway Company, and the 
Bute Docks undertaking. On more than one occasion 
an effort has been made in the past to unite the Taff Vale 
Railway with the Bute Docks, and in 1909 a Bill was 
promoted for the amalgamation of the Taff Vale, Rhymney, 
and Cardiff Railway Company, which owns the Bute 
Docks. This scheme, however, met with strong opposi- 
tion from Barry and Newport, the Great Western Railway 
Company, the Cardiff Corporation, certain colliery com- 
panies, and other interests, with the result that the Bill 
failed to secure enactment. It is understood that the 
present proposal takes the form of a working arrangement 
and not amalgamation, and therefore avoids the.necessity 
of securing Parliamentary sanction, Details are lacking, 
but it is reported that the scheme will involve changes 
in existing general management. 





Newport. 


Weak conditions have been manifest in al] 
departments for early loading. Quotations have through- 
out been nominal, as sellers have been only too ready 
to discount them very considerably for early shipment, 
in order to get wagons released, and enable collieries to 
work as regularly as possible. Buyers have shown no 
disposition to operate ahead, the tonnage difficulty being 
too acute. Nominal prices :—Steam coal: Best Newport 
Black Vein large, 30s. to 31s.; Western Valleys, 28. to 
30s.; Eastern Valleys, 29s. to 30s.; other sorts, 26s. to 
29s.; best smalls, 23s. to 24s.; seconds, 21s. to 22s. 
Bituminous coal : Best house, 25s. 6d. to 26s. 6d.; seconds, 
24s. 6d. to 25s. 6d.; patent fuel, 40s. to 42s. Pitwood, 
ex ship, 44s. to 46s. 


Swansea. 


Tonnage arrivals during the early part of this 
week slightly improved the position, but coals have 
generally ruled easy for prompt loading, and very little 
business has been arranged. Anthracite large are rather 
lower on the week, while machine-made descriptions, 
though nominally unchanged, have been easy for quick 
shipment. The market is very quiet in all departments. 
Approximate quotations :—Anthracite: Best malting 
large, 31s. to 33s.; second malting large, 29s. to 30s.; Big 
Vein large, 26s. to 28s. 6d.; Red Vein large, 25s. 6d. to 
27s.; machine-made cobbles, 40s. 6d. to 42s. 6d.; French 
nuts, 40s. 6d. to 42s. 6d.; stove nuts, 40s. 6d. to 42s. 6d.; 
beans, 28s. 6d. to 29s. 6d.; machine-made large peas, 
20s. to 23s. 6d.; rubbly culm, 12s. 6d. to 13s. 3d.; duff, 
6s. to 6s. 6d. Steam coal: Best large, 30s. to 3ls.; 
seconds, 27s. 6d. to 29s. 6d.; bunkers, 23s. to 27s.; smalls, 
17s. 6d. to 20s. Bituminous coal: No. 3 Rhondda large, 
29s. to 3ls.; through and through, 23s. 6d. to 25s. 6d.; 
smalls, 18s, to 20s.; patent fuel, 38s. to 40s. 


Tin-plates, &c. 


The local iron and steel trades are brisk, but with 
Government orders heavy, ordinary business is very quiet. 
At the tin-plate and sheet bar mills busy conditions 
prevail, and full pressure is reported at the rail mills. 
Unsatisfactory conditions are still in evidence in the tin- 
plate trade, makers being unable to secure steel bars for 
other than Government work. It is reported that some 
works are erecting bar mills, and are rolling their own 
bars from the discards obtained from the steel works. 
Values are very uneven for the various specifications. 
So far nothing has been settled regarding the fixing by 
makers of a standard ‘price for Class A work, but there is 
to be another meeting next week. Makers are asking 
27s. for I.C., 14 x 20 « 112 sheets for Class A orders. 
The following are the official quotations from the Swansea 
Metal Exchange :—Galvanised sheets, 24 g., nominal ; 
block tin, £187 15s. per ton cash, £189 5s. per ton three 
months ; copper, £128 10s. per ton cash, £123 10s. per 
ton three months. Lead: English, £32 5s. per ton; 
Spanish, £30 per ton ; spelter, £46 per ton. It is reported 
that the Swansea Vale Spelter Company has taken a large 
tract of ground, and has given contracts for very extensive 
works to be erected at Avonmouth. The works will be 
a duplicate of those at Llansamlet. 








CATALOGUES. 


Crompron anv Co., Limited, Chelmsford.——List P. I. deals 
with this firm’s latest searchlight projectors, which are built in 
many types and sizes, with mirrors from 12in. to 60in. diameter, 
with effective ranges varying between 1500 and 15,000 yards. 
Portable projector equipments complete with generating plant 
for field, fortress and anti-air craft service are illustrated. 

Anprew Barctay, Sons anp Co., Limited, Kilmarnock, 
Scotland.-The general catalogue issued by this firm is a bulky 
volume of over 150 pages. It is divided into sections devoted 
to winding engines and accessories ; hauling engines, gears, 
and clutches - pumping machinery of the high-pressure, centri- 
fugal, bucket and plunger, three-throw ram, and low-pressure 
types; ventilating fans; and a general section in which are 
described the Caledonia exhaust gas boiler, foundry work, &c. 
The book concludes with some useful data and constants, and 
there is a copious index. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed by Herbert Morris, Limited, of Lough- 
borough, Leicestershire, that Mr. Wm. Newton Weston, M.I. 
Mech. E., has been appointed a director of that company, but 
that he will continue to hold the position of secretary, which 
he has occupied for the past nine years. 

THE offices of both the Worthington Pump Company, Limited 
and James Simpson and Co., Limited, were, to-day, temporarily 
transferred to Queen’s House, Kingsway. This change is due 
to the fact that the War-office has requisitioned the present 
offices of the two companies at India House. 








THe Boarp or TRADE AND THE IMPERIAL INsTITUTE.—An 
inter-departmental Committee, presided over by Mr. Harcourt, 
has now arranged the respective spheres of work and co- 
operation, in dealing with commercial inquiries, of the new 
Commercial Intelligence Department of the Board of Trade and 
the Imperial Institute, which in recent years has become a 
central department for information and investigation respecting 
the sources and uses of the raw materials of the Empire. In 
future the Technical Information Bureau of the Imperial 
Institute will answer all commercial inquiries respecting the 
sources of supply, technical uses and value of raw materials 
within the Empire, and’ will be responsible for supplying all 
information required in order to bring the producer overseas in 
touch with the manufacturer at home. Inquiries as to 
immediate supplies may be addressed either to the Board or to 
the Institute,as may be most convenient, but the Commercial 
Intelligence Department of the Board of Trade will, as a rule, be 

repared to deal with inquiries for immediate supplies of well- 
aoe raw materials which can be obtained at once through 
ordinary trade channels. In answering these inquiries in which 
special statistical or trade information is required, in addition 
to technical information, the Board and the Institute has 
arranged to co-operate. Investigations of thé possible industrial 
uses of raw materials will, as heretofore, be dealt with by the 
Imperial Institute. The arrangement proposed by the 
Committee has now been accepted by the Secretary of State for 
the Colonies, the President of the Board of Trade, and by the 
Executive Council of the Imperial Institute. 
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BRITISH PATENT SPECIFICATIONS. 


When an # tion: icated from abroad the name and 
address of the communicator are printed in italica, 

When an abridgment is not illustrated the Specification ie 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.U., 
at 6d, each. 

The date first given is the date of application the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 








INTERNAL COMBUSTION ENGINES. 


14,412. October 12th, 1915.—SrarTinc AND REVERSING 
Mecuanism, Anders Willadsen, Northumberland-avenue, 
Gosforth, Newcastle-on-Tyne. 

This invention relates to improvements in revérsing mechanism 
for internal combustion engines. An excentric rod C at the 
bottom is fork-shaped for spanning an excentric B which gives 
the necessary movement to the rod. The top end of this 
excentric rod is fixed to one end of a rocking lever G which works 
on a fulerum F fixed to the valve chamber. The other end of 
the lever G is connected to valves I. On the excentric rod 
a roller is fitted at any suitable height, and it revolves on a 
spindle or pin fixed to the excentrie rod so that the roller moves 
with the rod. This roller D is fitted into a sliding guide K, and 
to this guide is fitted a short spindle which moves in a suitable 





N° 14,412 









Sy | 


Loe eT te 








plummer block or bearing, so that the guide can be turned round 
in the bearing to any desired angle. There are various methods 
and means by which this sliding guide or slot link may be turned 
to the angle required, such as a direct rod attached to the sliding 
guide ; a worm wheel may be fitted to the spindle or shaft of 
the sliding guide, and this worm wheel is turned by a worm fitted 
to a shaft and hand wheel for turning it. On top of the valve 
chamber is fitted the control mechanism worked by two 
wheels A N fitted on to brass bushes which provide suitable 
bearings. A centre shaft S is passed through and on to this 
a cam R is fitted for lifting a valve O and at the extreme end 
a universal joint or lever X is fitted to control the paraffin 
pumps or governor.—-October 12th, 1916. 


14,924. October 21st, 1915.—-O1m Enornes, Ernest W. Petter, 
73, Queen Victoria-street, London, E.C, 

This inventioa has for its object the provision of means for 
adjusting the moment of injection of the fuel so as to make it 
earlier or later as required. Fig. 1 is an elevation of the appara- 
tus with excentric strap removed, Fig. 2 is a section, Fig. 3 is 
an elevation, Fig. 4 a section showing the means of adjusting 
the position of the inner excentric. Upon the shaft A is fitted 
a carrier comprising a pulley B having a sleeve C, the carrier 
being provided with concentric slots D. On the sleeve C is 
a casing adapted to be adjusted angularly on the carrier and 
secured in position by the studs and nuts. Upon the casing is 
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formed an excentric G which bears on the shaft. “On this 
excentris is disposed the outer excentric H. The excentric is 
provided with lugs. On the casing are mounted weights K 
pivoted at M. Links connect the weights to the lugs. The 
weights are held towards the shaft by means of springs O. 
Upon the excentric H is disposed the strap R, to which the pump 
connecting-rod § is attached. In operation as the speed increases 
the weights fly out and pull the excentric around the excentric on 
the shaft, whereby the excentricity is reduced, and consequently 
the throw of the pump and the amount of fuel supplied to the 
combustion chamber. In order to alter the moment when the 
fuel is injected the casing and with it the inner excentric G is 
moved in relation to the carrier which is keyed to the shaft.— 
October 19th, 1916. 


CONDENSERS AND FEED-WATER HEATERS. 


16,918. December Ist, 1915.--ConpeNsERs, Hick, Har- 
greaves and Co., Limited, Soho Ironworks, Bolton, and 
another. 

The object of this invention is to ensure a sufficient supply of 





cooled water for condensing the vapour and cooling the air that 
is withdrawn from the condenser separately from the water of 
condensation. In carrying the invention into effect the water 
cooling device J is attached to the inner side of the inspection 
door H of a condenser A, so as to lie in the water chamber of the 
latter, preferably at or near the inlet B of the circulating water, 
and one end thereof is connected with the delivery side G of a 
water extraction pump C by means of a pipe K, and its other 
end by means of a pipe 1. with a spraying device M which is fixed 
in the upper end of an. upwardly ascending suction pipe EF, 
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through which the air and vapour pass to the primary steam or 
water ejector F. By this arrangement the injection water is 
caused to be cooled prior to its being fed to the spraying device, 
and the inventors are enabled to cool the ascending current of 
air and vapour passing through the pipe E and to secure a large 
withdrawal of air by means of the primary ejector F, the injection 
water from the spraying device being thus supplied as a column 
of cold water which flows back to the suction side of the water 
extraction pump C in the opposite direction to the ascending 
flow of vapour and air.—October 19th, 1916. 


DYNAMOS AND MOTORS. 


16,640. November 25th, 1915.—Toratty ENcLosEp Dynamos? 
Electromotors, Limited, Louisa-street, Openshaw, Man- 
chester, and others. 

According to this invention the motor or generator casing is 
provided at one end with an opening communicating with a 
space in which blades attached to the rotor rotate and by 
centrifugal action propel the air through the opening. The 
inventors provide the opposite end of the casing with a second 
opening, and these two openings are connected by means of an 
air passage-way fitted with baffle plates and constructed 
separately from the machine casing or foundation, and, in 
comparison with the overall dimensions, so shaped as to have 
a relatively large and thin heat transmitting surface. Through 
this passage-way the air is continuously circulated by the action 
of the blades. Figs. 1 and 2 show an elevation and plan of the 
machine so constructed, partly in section. A is the motor 
casing, B is the duct on the pulley end cover and C the duet 














on the commutator enclosure, each duct being provided with 
a flange. D and E are the end boxes, attached respectively to 
Band C by flanges. Topand bottom plates F and G are secured 
by studs or bolts to facings of the end boxes ; in plan these plates 
have sinuous edges and corresponding sinuous beadings on the 
underside of F and the upper side of G, which serve to locate the 
sinuous walls H and J, the ends of which fit against the vertical 
sides of the boxes and may be secured thereto. Baffle plates K 
are fitted across the wide spaces between the sinuous plates, and 
are held in position by lugs cast on the inside faces of the top 
and bottom plates. The armature is provided with a series of 
radial blades L carried in any suitable manner from the pulley 
end of the armature and adapted by centrifugal action to propel 
the enclosed air into the motor casing outlet duct B; the air 
passes thence to the end box D and past the heat exchanging 
surfaces in two uniting streams, as indicated by the arrows, to 
the end box E and thence to the motor casing through the inlet 
duct C, losing in its passage through the surfaces the heat 
radiated thereby.—October 19th, 1916. 


AERONAUTICS. 


14,694. October 18th, 1915.—Fiymne Macuines, Gianni 
Caproni, 28, Via 8. Gregorio, Milan, Italy. 

This invention relates to the construction of the under carriage 
and the frame of the front planes of a flying machine of the bi- 
plane type, constructed according to the Patent No. 2204, 1915, 
of the same inventor. Figs. 1 to 3 represents views of the 
machine, the remaining views being details. The three engines 
are not #franged with their shafts in alignment in the median 
vertical plane of the machine, but each of the engines A, B is 
directly coupled with its propeller C, D. Beneath each fuselage 
is a bar E of multiple ply wood. shaped as shown in Fig. 4, the 








bar being cc cted to longitudinal bers F, G of the con- 
necting frame of the front planes. At the lower part of the 
curved bar is mounted the axle of a pair of duplex wheels, the 
bar H being connected with the central portion of the axle by 
means of an elastic cable or band of any suitable elastic material ; 
two rods J, K, embracing at their inner ends the axle, connect 
the axle with a support L secured to the front of bar. At the 
forward end of the framework of the central car is mounted a 
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further pair of wheels M, arid these complete the landing carriage. 
At the forward end of the framework is provided a flat wooden 
bar N curved at its lower end, and connected midway of its 
length to the framework through a universal joint O. The 
upper end of the wooden bar is secured to the framework by 
means of an elastic band P, while’at the lower end of the wooden 
bar is carried the axle, which is connected therewith by means of 
an elastic band Q. The axle supporting the wheels is maintained 
in a horizontal position by stays R.—October 18th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


17,745. December 18th, 1915.—THReap Mitirnc MAcHINE 
Tom Oldfield, Boothtown-road, Halifax, and others. 

This machine is intended for milling screw threads in or upon 
cylindrical bodies. It is of the type which feeds the work in an 
axial direction during its revolution, and determines the pitch 
of the thread while thé milling operation is being performed, and 
the object of the invention is to construct a more compact and 
efficient machine capable of simultaneously forming a screw 
thread in or upon both ends of such bodies during one revolution. 
A headstock containing a worm wheel, a hollow spindle, and an 
externally threaded detachable boss or sleeve, whose screw 
thread engages with a nut in the headstock, are employed. At 
each end of the hollow spindle is secured a suitable chuck for 
holding the work, and the cutters which operate simultaneously 
at both ends of the work may operate either inside or outside, and 
are of the milling t of a length corresponding to that of the 
screw thread to be formed, and are separately mounted and 
driven. The worm revolving the worm wheel is held in gear 
therewith until the latter has made one complete revolution, 
during which the desired screw thread is formed upon both ends 
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of the blank by the cutters, when a projection on the whee 
engages a lever which acts upon another lever to release the 
latter, causing the worm to be pulled out of gear with the wheel, 
which instantly stops. Upon fitting a fresh blank in the machine 
it is necessary to reverse tle worm wheel to the original starting 
point before pulling the worm into gear therewith, and provision 
is made whereby the worm cannot be inadvertently again moved 
into gear until some attempt at reversal has been made, also for 
regulating the amount of traverse of the worm wheel, and for 
controlling the levers connected with its operation. Fig. 1 shows 
a side elevation, and Fig. 2 an end view of the machine. The 
latter shows the machanism for operating the worm A and worm 
wheel B, the former being mounted on a vertical shaft C which 
is driven by bevel gearing D, and is contained in an oscillating 
frame E. ‘The worm and wheel are put into mesh by the handle 
F. For locking this gear in mesh and aut tically di ging 
them the levers and springs G, H are used.—October 17th, 1916. 
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17,939. December 23rd, 1915.—Borine anp TuRNING MILLs, 
Webster and Bennett, Limited, Northey-road Works, 
Foleshill, Coventry, and another. 

The object of this invention is to simplify the control of the 
fast and slow movements of boring mills by reducing the number 
of levers. According to this invention a lever with a compound 
movement is provided, one action of which engages the fast and 
slow motions, while the other controls the direction of such 
motions ; thus the operator can, without releasing the lever, 
control four different features of the machine. One arrangement 
is shown in Figs. 1-3. There is an actuating shaft A, which, 
when moved endwise in one direction, engages the fast motion, 
and when moved in the other direction brings into operation 
the slow movement. The shaft is also free to twist and when 
twisted one way it causes the turret to move in one direction, 
and when twisted in the opposite direction it reverses the direc- 
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tion of its movement. Mounted around the shaft is a bracket 
B in which the shaft may take a bearing. This bracket carries 
eurved guides C, between which lies a suitable surface, such as a 
cylinder G on a lever D. The lever is pivoted on the shaft A as 
by a pair of pointed pins E engaging radial recesses in the shaft, 
so set that the lever is free to rock about the axis of the shaft, 
at the same time twisting the shaft with the end G sliding in 
relation to the guiding surfaces. This motion controls the feed 
and reverse. The lever can also rock longitudinally with regard 
to the shaft, its fulerum being its point of engagement of the part 
G with the guiding surfaces C.- When rocked in this manner the 
shaft is moved longitudinally and the fast and slow motions 
are thus controlled.—October 19th, 1916. 


<= 


MOTOR CARS AND ROAD TRAFFIC. 


101,692 (11,038-16).—-CaTerRpPIt1ar Tractors, Caterpillar Trac- 
tors, Limited, Queen Victoria-street, London (a communica- 
tion from abroad from the Holt Manufacturing Company, 
Stockton, Cal. U.S.A.). 

This invention relates to the mounting of the foremost idle 
roller for the upper run of the chain track adjacent to the front 
‘or idle sprocket, so that the idle roller will be supported from the 
truck, and so be capable of moving relatively to the frame of the 
tractor. Figs. 1 and 2 show a side elevation and plan of the 
tractor showing the pivoted link members. The main frame is 
indicated at A, the truck being shown with articulated sections 

Band C. The forward truck section B carries a device D for 

adjusting the position of the idler sprocket E. The front section 

B of the truck supports the guide rollers F, F for the upper run 

or reach of the chain track G adjacent to the front idler E, so 
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that these guide rollers will participate in the vertical movements 
of the truck, in order to cushion the track G and lessen the noise 
of the track links engaging with the idler E. For this purpose 
on the front ledge H of the frame A is a perforated ear I to which 
is pivotally connected the forwardly extending link J, which 
carries the foremost idler or guide rollers F, F. This pivoted link 
is shown approximately horizontal or parallel with the side 
member of the frame A. The front end of the link J is supported 
‘wine gnd by a second link K carried on and pivoted at N to the 
ront truck section B. The pivot L is preferably to the rear of 
the pivot M of the articulated trucks, and the forward end of the 
link J thus moves vertically with the front section B of the 
articulated truck and relatively to the frame A.—October 12th, 
1916, 


MINES AND METALS. 


100,318 (5750-16).—Execrrorytic ExrTracTion APPARATUS, 
United States Metals Refining Company, Chrome, New 
Jersey, U.S.A., and others. 

In electrolytic refining or extracting processes the present 
invention enables the second tank or series of tanks to operate 
under conditions of electrical pressure and grade of product, 
similar to the first tank or series of tanks, and the lower electric 
pressure in the second tank enables a saving in energy to be 
effected. Fig. 1 is a sectional elevation of an electrolytic tank 
constructed according to this invention, and Fig. 2 represents 
a system of tanks. In Fig. 1 A is the tank and B the inlet, the 
anodes being composed of the substance which is to be refined. 





A solution containing the necessary constituents is placed in the 
tank, and under the action of an electric current the anode is 
dissolved, the greater part of the copper being deposited in the 
cathode, and such constituents as are insoluble settling to the 
bottom as slime. However, during the passing of the electric 
current, a stratification of the electrolyte takes place, and, in 
the case of copper refining, for example, it is found that the 
copper ear evar constituent—is most concentrated 
in the lower part of the tank, forming a lower strata as indicated 
at C. The solutions of the other substances—secondary con- 
stituents—which enter the electrolyte are found most con- 
centrated in a stratum D above that of the concentrated primary 
constituent, t.e., the concentrated copper solution. In order 
to prevent an excessive stratification of the electrolyte, which is 
detrimental to a proper working of the process, a circulation is 
produced through the tank or tanks, and, in order to prevent 
an undesirable accumulation of the secondary constituents, a 
portion of the circulated electrolyte is withdrawn for the removal 
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or recovery of the secondary constituents, The circulation may 
take place by reason of a difference in level between the solution 
in the tank or tanks, and the solution in the reservoir from which 
the tank or series of tanks is supplied. According to the present 
invention, the circulation through the tank or tanks containing 
the primary and secondary constituents in any particular case 
is not usually as rapid as in the old process, a determined or 
desired degree of stratification is allowed to take place, and 
instead of leading off the solution at a single level. or through 
a single pipe, the electrolyte is led off at several levels, or through 
the pipes E and F. The pipe E communicates with the stratum 
wherein the primary constituents are most concentrated, and 
the pipe F communicates with the stratum wherein the secondary 
constituents are most concentrated. Other pipes G may be 
provided for leading off any particular fraction or stratum of 
the concentrated secondary constituents.—-October 19th, 1916, 


MISCELLANEOUS. 


17,650. December 17th, 1915.—Seep Separators. Thomas 
Robinson and Son, Limited, and Charles J. Robinson, 
Rochdale. 

In machines of this kind, for separating one size of grain from 
another, hitherto the cylinder has been rotated on sleeves round 
a fixed central shaft, which carries the worm and trough, and 
the worm has been driven by gear from the cylinder. In the 
present invention the inventors support the bearings A for the 
worm B and the trough C by brackets D from sleeves E arranged 
round the central shaft F, and rotate the central shaft and con- 
nect it to the worm shaft by gearing G. By this arrangement 
the bearings for the worm are outside the gear wheels, and the 
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outlet from the trough H is not obstructed by such bearings. 
The cylinder I is carried on sleeves round the worm supporting 
sleeves, or it may be on independent bearings and may be 
rotated by gearing K from the central shaft, or independently. 
The central shaft is supported in external bearings L, and the 
worm and trough supporting sleeves are adjusted and fixed in 
desired — by levers M and clamps N. Underneath the 
trough plates or blades O are arranged at an angle or helically 
to aid in propelling the grain or seeds along the cylinder. The 
separated seeds or grain are preferably discharged through 
perforations P in the cylinder.—October 19th, 1916. 








Ir is stated that special training schools have been 
established at Fleusburg, Apenrade, Pendsburg, Kiel and 
elsewhere in Schleswig-Holstein to educate women to act 
as engine drivers, owing to such a large number of men 
having been called up for military service. 


In a recent circular issued by the New York banking 
house of Henry Clews and Co., it is stated that it is at last 
being recognised in the United States that the railways 
there have been the subject of unjust treatment, that 
much legislation has been oppressive and unwise, that 
labour’s demands have about reached the limit of public 
sympathy, and that if the transportation system is to 
develop in keeping with public requirements the railroads 
must be placed under rational Federal protection, where 
alone it would be possible for them to escape the conflicting 
authority of forty-eight different States, and to earn a fair 
return for their services. 





THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patentsa— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tok ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, u 
non-enemy proprietor, the law does not apply. 


On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No, 8454/10.—Centrifugal fans and pumps; blades, Rotors 
of the kind described are built up of rings with curved corruga. 
tions, stamped or rolled from straight metal strips, with or 
without side projections. Bomborn, B., Berlin. Dated April 7th, 
1909. . 

No. 8455/10.—Rotary engines, &c. Fixed abutment type. 
The outwardly sliding vanes r against, and rotate with, rings 
inserted in grooves in the cylinder and balanced by fluid pres- 
sure ; one end wall of the cylinder is aut tically displaced 
axially when the friction between it and the piston drum exceeds 
a fixed limit : and, when used as a pump, means are provided 
for establishing communication between diametrically — 
working compartments near the inlet and outlet ports, Wittig, 
K., and Wittig, E., Germany. 

No. 8609/10.—Joint fastenings. A joint fastening for con 
necting planks, boards, &c., especially for chests and boxes, 
comprising a slotted sheet metal staple, through which a flat 
barbed nail is driven, is designed to prevent the nail from being 
driven right through the staple in order to effect a surreptitious 
disconnection, Glardon, E. C., Germany. 

No. 8875/10.—Gases, treating with liquids. In apparatus 
for treating gases or vapours with liquids, of the kind in which 
a series of excentric funnels dip into the liquid and are rotated 
so that the liquid is picked up by the funnels and sprayed from 
their upper edges, the spraying is rendered more uniform by the 
outer funnel being extended to reach to, or above, the periphery 
of the highest of the inner funnels, the part above the surface of 
the liquid being provided with rectangular or other perforations. 
The parts of the other funnels above the liquid may also be 
perforated, or the inner funnels may be dispensed with, a single 
perforated funnel being employed. Field, W., Germany. 

No. 8941/10.—-Sights, &e, A telescope which may form part 
of a rangefinder, &c., and is capable of vertical and lateral 
adjustment, is mounted on a gyroscope, which is by itself stable 
but becomes a neutral gyroscope when the sighting instrument 
is attached and the final adjustments made, the centre of gravity 
of the sighting instrument and gyroscope being made to coincide 
with the point of intersection of the cardan axis. In this way 
the telescope is arranged to remain for a short time fixed in 
direction, and, as the outer cardan axis can be connected to the 
trunnion of a gun or guns by means of levers, a pointer on the 
axis by its registration with a mark on the arm will show when 
the gun is laid on the same object as that sighted by the tele- 
scope. Petravic, J. von, Vienna. Dated May 3rd, 1909. 

No. 9034/10.—Locomotives, &e. Controlling by contact 
with obstructions. Locomotives, &c., suitable for use in mines 
are automatically stopped on contact with an obstruction, and 
re-started when the obstruction is removed, so that short trains 
without drivers may safely be despatched at frequent intervals, 
Bohm, O., Berlin. Dated April 17th, 1909. 

No. 9086/10,—Extracting tar and tar constituents from gases. 
When washing out tar and tar constituents from water-saturated 
gases, the gases are superheated above the dew point of water 
saturation, so as to avoid the formation of water fog, the pre- 
sence of which prevents an efficient separation of the tar, &c. 
The superheating may be effected by contact with steam pipes, 
or by a counter current of the hot gases from the ovens or retorts, 
or by introducing into the gases similar or extraneous gases or 
vapours, which are heated above the dew point of the gas and 
are not saturated with water. The tar oils, &c., may be used for 
washing out the tar. Field, W., Prussia. Dated April 14th, 
1909, 

No. 9293/10.—Coke ovens, retorts. For removing and re- 
placing the doors of coke and gas ovens, a hoisting-jack is pro- 
vided running on rails in front of and above or below the doors. 
The jack is mounted to ve gr geen to the door, and 
has a lifting member opera by crank and toothed gear, so 
that the door can be lifted and withdrawn, and then carried 
laterally. On the engine side the jack may be mounted on the 
same carriage as the engine, and on the coke bench side, when 
the rails are arranged below the door, the jack carriage may carry 
a platform with side walls serving as a bridge over the rails for 
the expelled coke. Koppers, H., Germany. 











PIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place, S.W. 


ORDERS p 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander A. Gerard. 

Next for Duty.—Platoon Commander W. J. Watkins. 

Monday, November 20th.—Technical for Platoon No. 9, at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. Lecture on 
** Telephones,” 7.30. 

Tuesday, November 21st.—School of Arms, 6 to 7. Lecture, 
7.15, “ Squad and Platoort Drill.’’ Company Commander Fleming. 

fednesday, N b 22nd.—Instructional Class, 6.15. 
Platoon Drill, Platoon No. 2. 

Thursday, November 23rd.—Platoon Drill, Platoon No. 7. 
Ambulance Class by M.O., 6. 

Friday, November 24th.—Technical for Platoon No. 10, 
Regency-street. Squad and Platoon Drill, No. 9. Signalling 
Class. Recruits’ Drill, 6.25 to 8.25. Lecture on ‘‘ Telephones,” 
7.30. 

Saturday, November 25th.—Parade, 2.20. Uniform for Inspec- 
tion by the County Commandant at 3. As a full muster it is 
important every member should attend. 

Sunday, November 26th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Bocking Office), 
8.45 .a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried. Railway vouchers will be provided. 

Musketry.—For all companies see Notice and Tables A and B 
at headquarters, 

Note:-Unless otherwise indicated all drill, &c., will take place 
at headquarters. 





By order, 
Mactreop Yerarstry, Adjutant. 
November 19th, 1916. 
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OE NN TS LL. 


Akl Large . e Firm of Engineers in 


for a apa of 
canine as a UP 

















Works and ened WO. rraddrees, 2002, Engineer oor Ofte, _ 


Engineering Pupil. — Firm 
vernment en ger a oying 6 500 hands, have 
VAC. ; Varied classes ee ne eens 





must eo engaged on Government work. Re 7 4 
statin, required.—Address, 432, Engineer oD opporenaiie ae wth owt 
Norfolk-strect, Ben Strand, W.C. - ee Tt -street, Strand, W. e wis 3 











Wanted, for a Colonial Works, 


a MECHANIC who is_used to the Erection of 
Machinery and familiar with the aes of Gas Engines and 
Power Plant. Must be exempt from military service and not 
Se on Government work.—Give particulars of age. 
family, pi, and qualifications, to Box K651, Lee an 

Nigh’ ingal le, Advertising Agents, Liverpool. Pél « 


Wanted, 
KERS, GAUGE MAKERS, for Government- 
controlled Works *(London district). prospects and 
rmanent positions to suitable men. Those engaged on 
Eeeratant work need not apply. “aeEey, your nearest 
Engineer ” and 





Tool Turners, Tool- 


Employment Exchange, mentioning “ 
N No A217. . 


Fp ineer Fitter.— Wanted by a 

mixed statutory undertaking (certified 4 the 

ey of Munitions), a first-class MAN, one with experience 

Water, and eer Plant, including modern 

Carbonlsing Equipment. Ineligible for military service and 

on war work. State age, experience, wages, 

Roce to your nearest Board of Trade i gee Exchange, 

pan Ba “The Engineer ” and numbe: 


A M.I.M.E. (44 Years), General 


© engineering, commercial, erecting in — countries, 








Steel Works practice, for e beg mg t 
and Steel Works on the N. Pememienit te to 
suitable —— plications should be forwarded to the 


at bour juoting “‘The neer” and 
aeanan, q ig Engi 


di four foreign Governments. rganiser. Munition 
expert from pouring steel, and British inspector in U.S.A. 
Moderate terms during war.—Address, P66, Engineer Office, 
33, Norfolk-street, Strand, W.C. P66 B 


upil—The Borough and 


aterworks eer of Leamington has a oe > - 
in his office fora PUPTL.—Address. TOWN HAL. 


nst. C.E., Inst. Mech. E., B. Se., 


and all EN GINEERING EXAMINATIONS —Mr. G.P. 
B.Sc. Se aue obs &e., ae PR -EPARES 
CANDIDA‘ either d 


Sian. Courses can be 
pen wero at during he’ pay sew ee xen’ > 


Wanted, Agent, with Good 


connection in the Midlands and Eastern Counties. 
Represent, old-established Coal 
, SECRETARY 








calling upon Foundries, to 
Biacking, etna 
1, Wright-street, Nottingham. 


Asm for Steel and Tools 
ob es for Suaed. Ww. - “Reapaentes 321, = 


vane a Locomotive, Good 
Second- hand (or new), of about l3in. or iain. diameter 
cylinders, and a working pressure of about 1401b. per square 
iach ; Soler fitted with a copper fire-box, six wh coupled, 








ene to rat see “ar ng curves five and — eee ius, 
t. 84in. gat ice icu! and where can 
be seen.— re — tee Sor Oaioe, 3, Norfolk-street, 
Strand, W.C. 482 








ly engaged on G 


iz 


work cannot be engaged. 


‘Applications are Invited for the 
position of CHIEF JIG and TOOL DESIGNER with 

fe abet in the London district, in the production of 
-class motor cars and aeroplane engines, to Take Charge of 
orks Drawing-office for the designing of jigs, tools, fixtures, 
&c. No person a ready on Government work = be e . 


—Write, stating age, experience, and when dise: 
og Employment Exchange, quoting “ The Ei ound 


Dzaughtsman, First- aes 

D (North of | England for Heavy (il er. 

Must be able to aeden for M tor 

person already ct. | on Tone a work ork willbe ee Y 

State ve, Age salary, and experience —Apply to your nearest 
Trade Employment Exchange, mentioning “The 

Bopinesr™” and num! er 431. 














Ady ertiser Wishes to Communi- 


— with Engineer as CONSULTANT, Gonversant 
with modern Sraties and — for maki large steel solid 
drawn tubes.—Address, 489, TEngineer Office 7 ohecaene 
Strand, W.C. 


Site Engineer, Long Snnian 


waterwo. river, and canal navigation work, — 
a pi ma WANTS Permanent or Tem 
pond wy Address, P986, Engineer Office, SN Norfolk 


(ial — (31), Graduated 








jae =, Oopes n), With seven years’ experience in 2: 

rro-concrete constructi eves DESIR 
RESPONS BLES POSITION here or abroad. aaeee 
eae, and the 


Scandinavian 
neer Office, 335, Norfolk-street, Strand, W.c. 





Praxg ughtsmen, for Designing Jigs 
and Tools in connection with important Government con- 
tract, g <! — Engines, Birming! district. Applications 
poe SA Th E joeer™ ot ber 4a. : 

uot nD 

Sovermmens pene be engngea. a shame cin 6 


anted, a Second-hand zu H.P. 


GAS ENGINE, in condition._THE — 
FILM STOCK CO., Ltd., Ashtead, Surrey. 


anted,aSteam Derrick ieee 
capable of lifting not less than 104 tons at horizontal 
radii of 55ft. to 20ft. Crane not required 
to travel. ae full particulars, with condition and where can 
be seen, to HEAD, WRIGHTSON and CO., Ltd., Thornaby- 
on Tenn 44r 


anted, a 10 or 15-Ton Portable 

STEAM CRANE for delivery in egg a month.— 

Aden —, iculars and price, a 
N orfolk Strand, W.C. 


W anted es Once, Siaan Gene- 
RATOR, pt 150-300 K.W. capacity, compound- 
wound, 220-230 v. D.C., steam pressure 150 Ib. persq. in. State 
Buxihect Ofmee, condition, and lowest ig ra Addr 487, 

















Epgineer, A.M.LC.E. me De- 


RES sete ENGAGEMENT, th ‘hl 
ous a car design and a. and aunts engineers 
ee eetenaive cent trai: 


gperiel ad ot 33, Norfolk atrad raf responnaley 0. Maarem, Pr re 





[Praxg ghtsmen Wanted © for 

ye age work. Several first-class Designers — 

tentimontale’ cad 7 puted iculars of experi The 
mo} is Ro ‘a of ex: lence, quot: “The 

eer” and number 458. No one already x Gorchinan. 
be engaged. 


work will 


rau pews with Good E 


RING 
| eer BEQUISED tx for a= 








in the North free from 
military service a os P Govatoseen 
work, Reply fully, stating salary required.—Ad: 433, 
Engineer Office. 33, Yieorfolk strest. 8 Strand, W.C. A 


[xperienced Marine 

RAUGHTSMAN WANTED for N.E. fim 
jn a hee ne pa 8 establishment. 
salary No one at present engaged on Go' - 
ment wala will be em joyed.—Apply to gy nearest Deane 
of Trade one xchange, “The 
and number 


Jig and Tool Draughtsmen 

EQUIRED immediately for Motor and Aero Work. 

wor ° “nyt on a oe ages work - —_ Pheer Army will 
engaged. our neares' 

“The Baginecr Yana Ne . A2486, (oe ee 


Mes of KEngland.—Draughts- 


MAN, ror iene ian for mg & ann gear. 
Must have good mechanical knowledge. Good opening and 
Mie ap ~ suitable man. State d 





age, experience and and 


” 














Well- ieaverh Merchant and|° 
in London REQUIRES a first-class 

ENGINEER wth Cone rience to 
in the me gh of British Manuftoturers. Liberal sulary and 


expenses wi id to an experie oa, — W 
‘yp ney ae onsue ing fips end | [TACK (Expert) Wanted Imme- 
: 6%, - ne le. y. 
London, E. 2 cate of eee Deacon's, enh oe | OvE ICK, wpe EER og Gray’s Inn-road. ha Pn factory or 


salary an 
same No perso! Lee . - ly moat AP tot Corerament work 
_ cants must a) eur Dy 
of Trade ie fre er san “The 
and nownber’ 51 


” 








ngineer, A.M.1. Mech. E., with 
wid ag Ree pared to UNDERTAKE DESIGN 

of MACHI ERY, eee Plant, Specifications, 
Address, P76, Engineer Office, 33, Norfolk-street, ae C. 





| Engineer and Assistant Manager 
wath tga cee ger og in a onsible ca; Adare, 
t Liberty imm oh er 
Pts Mioecr c Office, 3 33, Ne orfolk-street, Strand, 


M.A., M.LME,, 


Eee 
at Organising and General Management, OPEN 
— POSITI ION, London district.—Write, Z.K., , care of 
Deacon’s, Leadenhall-street, E.C. 456 B 


331 Setsiaoes Mechanical and Motor, 
DESIRES APPOINTMENT as WORKS MANAGER 
or Assistant. Highest references. National work on 

Address, P73, Engineer Office, 33, Norfolk-street, ss "C. 


eneral Manager (Qualified), 


Engineers, Builders, Contracto wide experience, 
DESIRES ENGAGEMENT, London ciclet “wei o L., 
care of Vickers, 5, Nicholas-lane, E.C. a B 


echanical Engineer, Engiish- 
MAN, at present in the United States, wishes to return 

to England. ‘Has broad experience in blast furnace, construc- 
tion and management, also with the mechanical equipment of 
coal and ore mining plants, as well as ex go in shell 
manufacture, WISHES to CO PON es 
NEEDING an ENGINEER or MANAGER of sae plants.— 
Address, P.O. Box 101, Birmingham, Alabama, U.S.A. P6785 


Mechanical Engineer (42) De- 

















SIRES gp oo Beg POSITION, Seaton. - 
‘Office, 33, Norfolk-street, Strand, W. c 








Rpgineer. —Wanted, a Man with 
- PI ical experience, competent. to Lay Down a Small 
a gat ——; used to the control 7 men, and wing 

creat pared, if uired, to go abroad for purpos 
on. eo with references, stating wages required, to 
PMENTS, Limited,  Charles-street orks, 


Eecting Engineer Wanted for 


a ‘law knowled; opeway Work 
oo it must be capable of Raneaife ing ne labour.— 
Aiden, rect, Sauna wa” &c., to 435, kngineer bite 33, 








T'wo Mechanical Diseaiienth 


WANTED. Experience in Factory Repaiis an advantage. 
No person already en on Government work or residing 
more than 10 miles away need soply. .—Svate full articatane 
, and salary ex! peat <0 Cae JanY BRus., vtd., — 
Department, Bournville. 472. 





Werks Electrician (46) Wants 


POSITION, 20 years’ experience in construction and 
maintenance of large power plant with well-known tirm.— 
Aaaress, P69, Engineer mice, 83, Norfolk-street, peewee be Cc. 
P69 B 





Wanted, Good Working Fore- 


MAN for Tool Room and emerge Sh 
experience, and wi in confidence. paren om may 


engaged on Government work will be 1 rae ~4 
em oyed — 
nearest Boa rade Employ ment “ poly ding 
‘The Engineer Sa number 48. 


ge, a etd 





Lady; with Experience in an 
enyineering works, having P crigaee a of geometric ad 
perspective drawing, able to read iy ne accustomed to draw to 
scale and % “hess! &c,, WANTS S)1UATION in London. 
Good refere: da in _ ee P78, Engineer 
Office, 33, Norfoli-atrect, Strand, W. Fai B 


En ice, 33, Norfolk-street, Strand, W.C. F 
Ww anted for Immediate Delivery, 
OB ag ayn | 7owt and l5cwt. and 25cwt., 
New or second-hand, md full iculars to 
tL, gt Office, 23, Norfolk-street, Strand, W.C. 481 v 


Wanted for Urgent Munition 


WORK, PLAIN and Ww ats ee DIVIDING 
HEADS, 4in. to 6in. centre—JAS. W. CARR and CO., Ltd., 
3, Queen Victoria-street, London, E.C. 498 


Wanted, Generatin ng Set, About 


250 K. LN 230 Pun parte bat C., be erably Bellise B ne, 
x Ib. superheated to & CLIFFO ae 
Moorgate-street, erty sx no 


anted, New or = Goad Second- 


HAND "MARINE COMPOUND SURFACE CON- 
DENSING ENGINE, size about h.p. 10sin., 1p. 22in., stroke 
16in. Photo, maker and full particulars. GAddress, 463, Engi- 
neer Office, 3, Norfolk-street, Strand, W.C. 463 F 


Wanted, New or Second-hand 


Reversible ELECTRIC CAPSTAN, 110, 220, or 440 
volts, to haul maximum 3 to 5 tons up a gradient’ of 1 in 1L.— 
Send full particulars, CRITTALL, Braintree. P62 F 


Wanted, One or Two Small 


'AN LATHES to take lin. Sirona wire feed. 
—SPENSERS. 5, Conduit-place, Paddington. 488 F 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
6 Latico LONDON, E.c. 
uare, Manch 
26, Collingwood-street, Newcastle-on- Tyne. Sp 3005 


























SMALL ADVERTISEMENTS, 


SITUATIONS, FOR SALE, &c., 
Paors If., LIL, LXXX. 





Numerical Index to Advertisements, 
Paes LXXIX. 
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WANTED 


FOR URGENT 


MUNITION 
WORK 


4in. to 12in. GEARED 
SCROLL CHUCKS. 
Address, 492, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 


492 & 


Wanted, Testing Machine for 


Testing Tensile Strength pa hing yy Sige up to 10 tons. 
—Write, gating price and particulars, af, Engineer Of a 
SS Norfolk-street, Strand. W.C. 


Wanted to Hire, About Four 


Ton onthe, yess mane P| bi oA ae Bg Lift 25 
ons a heave Bloc’ ARP My ng particu 

. and where may be inspec ial a to EDWARD 
N YOOD and C >. Ltd., Ocean Toon a warks. Manchester. P71 r 


anted To Hire for 3 to 4 


months. SIX-WHEEL COUPLED LOOO., net under 
a —Addvess, 462, Eugineer Office, 3S, Norfolk-street, — 
v 


Wanted to Purchase, One New |= 


a AEODN ‘D-HAND SWAGING *MACHIN E, to teke 
steel rods u in. or ta Full particulars to EDISON 
pad ipa ELK TR c Co., Stores, 


Engineering Ponders 
Wanted, Two “ Baker” Drillin ng 
MACHINTS © or = oneal & to rige au ules g oecless 


HATD in 
. CARR and CO., 35, Queen V rete iret, 
London, E.C. 


j heoad. 500 K.W. Mixed/$ 


PRESSU RE TU BY needs co} Rares 45 with Generator, 
three-phase, 500 volts, SO a —A = 
Office, 33, Norfolk-treet, Strand, W 


ailway Track, Old, Disused, 























For. Sale, Approximately 3000 
MILD STEEL D 
Ff ac aa tik ieee Se 


tol a 


yratoty Crusher.—Immediate 

DELIVERY of 4e" unused Hadfields No. 6 GYRA- 

qeRy. CRUSH ik, @ of crushing 60 tons of stone per 
Bey. tc bese a 


P ne MRR: r price and anager | 2 


House, Card 6 





Fer: Sale, pores 7B. Sin., and 


ys ; for —H. J. H. ee 
Bea f 788 


Fer Sale, at *P erpool :— 
One LINDE COMPRESSOR Complete, 19 tons ice- 
making ca 
One 50 HPs National GAS ENGINE. 
AIR and CENTRIFUGAL PUMPS and CONDENSERS. 
con 


Allin 
Add mr Office, 38, Norfolk-street, Gongs @. 


For Sale, Cornish Multitubular 


BOILER, wh. by Sft., passed for a working ot 

135 Ib., made by Marshall and Sons, f Sainsberong h, with all 

fittings and mountings ; in fall work condition 

brant 3 eweal to new. Also Iron BOILER 'TAN K, 16ft. by 

4ft. 3-16th plate, now used hag food Wak. A reason: offer 

i be for quick be seen at any time.— 
ps DIXONS, Ltd., Malpas-road, Truro. 8 


For Bale, Hori zon' tal Steam 
ENGINE, in. cy). Bb by Bie, pan A=: Ke, fy -wheel l6ft. dia 
Lor p ke rich WL TAS 


in in _helves, supension 3 

and wea BOR haat vate ght 2 

Fer Sale, One Belliss Engine, 
204ine XWin. cylinders, with 70 K.W. single phase, 50 

cycles, cyan, Sa ot, alternator.—THOMAS JOHNSON, wae 


Jor Sale or Hire, Blectric 


RS, from £ 2 2LP.; PORT. 
STEAM BOIL — 

















Preeneentec tests os 
terms, delivery.—J. T. W:! 
Queen London, E. 


CtaMs 4 Ske 
For Sa Sale, Riveting 





Plant Cons: 
for base Plates, 18 Par, ee. gE. 
bad an gy i pei equal to new 

ivery. Alsé one Patent PNEUMATIC RIV EPING 
MACHINE for base 


ite of 18 Pdr. H.E. Shell (by flower 
and Co.). A CRITE A (ees 


ALL, Braintree 
or Sale, Stone 
“ Em by 


pire,” Mason, 1p. by 10in. 
a new; also one 12in. by by Good 
CoA. UNDERWOOD 3, Quaen-st-eet, EC. 





a 
jaw, on w 
Goodwin, a 





REQUIRED. Sufficient for about 8 miles, P 
with rails, sleepers, chairs. te price, condition. and —_ 
seen. a 392, Engineer (ffice, 33, Suen, 
Stran 





ir Compressor 10r Bale. —Une 


ert Im XB2 Belt-driven 
DUPLEX” Al COMPRESSOR. 1 inten improved design, 


having cross-compouad two-stage air cylinders, waterjacketed, 
fitted’ with imperial Corliss iniet fen and yo lift dis- 
change valves. +4 air cylinder ifin. dia. x 12in. stroke, H. A 
air e¥linder Sin. x in. ontput 446 cubic feet of 
free air per to wba up oo 1001b. pressure. The above plant is 
complete with belt, fly-wheel, safety valves, and all accessories 
ready for immediate 0; 

For price and furthe: apply SECRETARY, 
Aberthaw. and Bristol Tnbanel ‘Partian Cement Ce., Ld. 
Merthyr House, Cardiff. M66 


ir eg ace — Powerful 
- ete Ingersoll Imperial “X” AIR or yee on 
> oe ty eu fe 
A “abo superior Strai 
COMPRESSOR, ne. 480 cu 


1b. PIODEL ant 00. 8 40, St. Enoch-square, Glasgow. 506 ¢ 
Battery of Three Cochran Boilers, 


steaming <i po eed (maker's oe 9660 Ib. oF 
hour, 150 ib. ure, including three cast steel non- 
return porte aA 6in. ci. main with connections 
to boilers, Tangye pump (in duplicate), with all connections to 
boilers. Whole plant only been at work 18 months, and in 
perfect working order. To be SOLD en bloc.—Inspection and 
further particulars, LLAY MAIN COLLIERKIES, Ld, 
Gresford. near Wrexham. S¢ 


lectric Plant.—For Sale, Sup- 
|4 ERIOR 100 K.W. “ Balancer” ELECTRIC GEN ER: 
ING SET, Belliss engine ag to two dynamos, each giving 
200 amperes at 250 to 500 volts, 450 r.p.un 
One 150 H.P-. GENERATING SET, comprising all's Self- 
age Enclosed Engine, coupled to Dynamo, amperes, 


“One 10 K.W. E“ECTRIC LIGHTING SET, 20 volts. 
One 45 K.W. ELECTRIC LIGHTING SET, 220 volts. 

One 20 HP. TRIPLE EXPAN js1ON Enclosed Type, 
Willans ENGINE, with extended sole-plate for carrying 
dynamo. 

RIDDEL and CO.. 40. St. Enoch’s-square, Glasgow. 505 ¢ 


ELEUPRIC SETS FUR SALE, 


300 K.W. Westinghouse ALTERNATOR, coupled to 
Wileas and Robinson Engine, 2400 volts. Good 


conditi 
259 % Ww. @. EC. GENERATOR, 500 volts, 120 r-p.m., 
coupled to Tandem Compoun, Condensing Engine 
Two 50.75 K.W. GENERA’ led, compound- 
wound, by Armstrong- Whitw and Co., 230 
v volts, .C. £350 
Combined AutomaticHigh-speed ENGINE and GEN k E 
Tk ‘OR, 2 = by Westinghouse ae 


WwW ef yenerator, > + gan 

70 Es om GEN eRATU 350 volis, Li 
waber of te ‘Tins “SWITCHBOA BDs, 
which we can — at 





ic feet a air per minute, 











£500 


r.p.m 


We have a large n 
INSTRUMENTS 304. RHEOSTATS, 
aboyt ene quarter néw prices. 


JOHN F. WAKE, DARLINGTON, 
‘or Hire, Pumps and Well- 


BORING TOOLS for pee Penge Wells, &e., fin. 
to Mia. diam.—R. CHARDS Upper’ 6 Ground- 
stréet, London S F. sro hone Yo oe fon 822 6 








For Sale :— 


COAL CUTTERS, including Jeffrey Lopgwall, 
Shortwall, and Heading Machines, also Diamond 
Machines, with spare parts. 

350 K.W. ALTERNATOR, three. phape 50 cycles, 
560 yolts, by B.T.H_ Go., driven HE. Gross-com 
sound Engines by Barclay, 26in. i: aft cyl., Pin. a) P. re 
Uft. stroke, fiy-wheel 20ft. diam., "Very 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, S-phase, 40 cycles, 480-500 
ware Conon, . F ik .C., compound wound. 

set on separa’ 


80 HP. PHENTS, ‘NOTOR, A.C., 625 volts, 


HORIZON TAL € GROSS. “COMPOUND CORLISS 
VALVE ENGINE, 17 H.-P. cyl., ag Ee cyls. 
stroke. Patent cut-off motion. veh. Bolton. 

2-Ton LOCO. STEAM CRANE, ag Johnets, 

uge ; boiler insured 88 Ib: 
SADDLE * ANK LOCO., 12in. eyls., 

coupled, 120 Ib. steam pressure. 

LOCO., "ogi. cyls., — stroke, 6 wheels coupled, 
with trailing bogie, 2f t. gauge. 

VERTICAL BOILER, 8ft. high x 4ft. dia., 


two cross-tubes for 80 1b. pressure. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel : 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 « 


* T ° 
Fo Sale, Almost New Hori- 
ZONTAL BORING MACHINE, spindle 2in. 
ee 
ne 1Zin. stroke SHAPING MACHINE, by Buckton. 
One 6ft. PLATE-EDGE PLANING MACHINE. 
One jin Double-ended PUNCHING and SHEARING 
MACHINE. 
One 3<cwt. STEAM HAMMER, by Massey. 
Two Double-geared PILLAR VERTICAL DRILLING 
MACHINES, spindles 2in. diamete' 
One Set 12ft. Shipyard PLATE BENDING ROLLS. 
RIDDEL and CU., 49, St. Enoch-square, Glasgow, 


4 wheels 


with 





504 





for Sale, Two 8 H.P. Porehis |e 


8 ENGINES, by Davey, Paxman, iroa hogs and fore- 
ion ; 80 1b. pressure.— +. VERE 


WOOD, 3, an one 
Fer Sale, 10- Ton Steam Derrick 


CRAN 
steel lattice sie 7 RDERWOOD. S Qe Queen-str vera, Be: ~ 


Fer Sale, 40 H.P. Compo ead 


—— id TRAM ENGINE, cyis. 12in. im 2lin. by 
24in. stro} by De Paxman ; ex t condit! with 
BOILER, | Bn be “i00 ib, = 4 yepraer or separate.— 
A. UNDERW 3, Queen-st Me 


Horse Shoe Plant for Sale.— 


Compote Pt jant fe aking horse shoés, comprising 

suai} and ape Toreag Hock , Pfereing Machines, "Tools 
Dies, &c., and a Ri ING MILL for making fiat bars for 

horse shoes and also bars of other sections. Specification and 


full particulars on application.—Apply by letter, H. S. P., care 
of Fielding, 43, Old snc sanin estminster, SW. Pete 


IN STOCK. 


VICES (SWIVEL MACHINE), 3in. steel jaws. 
VICES, BENCH, All Steel, 4}in. jaws. 

BALL BEARING DRILL CHUCKS, jin. to lin. 
MILLING COTTERS. 

TWIST DRILLS. 

MACHINE TAPS. 

LEATHER BELTING (al) sizes). 














HENRY J. BREWSTER & CO., 
11, Queen Victoria-street, E.C. 
Tel. No. 768 City. 





[hes Gin. and 9tin. New 


ake, hig! Delivery one week. Two 
~du Pas ee: Sliding and Surf 
Son mnpany. Seep b 
n., 6in., and 4 4 
EW CUET! Lat ry Heavy si versal MILL R | be 
N LA’ mit 


ILI 
28 n. by fin. HOLROYU PROFILE 6) JATH 
BENC. rand PILLAR D DRILLS, HACK SAWING MACHINES. 
—DOWNING, 12, Longbridge-road, Birmingham. 287 @ 


LUCOMOTIVES FOR SALE. 


12ir. Stx-coupied LOOO., Manning-Wardle, copper box, brass 
hes. 140 lb. » ¥.Ds good on sage, , 
wee Six Maaning-Wardle, 
¥. 
Hour-goupted LvOO,, Manning-Wardle, copper box, 


130 Tb. a p. the 
coupled LOCO., steel box, 1 >» W.p. 
in. Four-coupied LOCd., Manning- CWabdla, 00g 


120 Ib. w.p. 
All the above Locos. $ft. 8jin. gauge. 
he , Sim, cylinders, 156 Ib. w.p. £350. 
. aos ¥,, sik-coupled, 10in. cylinders, copper box, 
6in. gauge LOCOS. copper boxes, Bin. cylinders. 


gauge LOCOS. » Bagnall, 140 ib. w £375 =<. 
All hid above Locos. in good’ order “the buik them 
have been rebuilt at our own works. we G 


JOHN F. WAKE, DARLINGTON. 


MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVERY. 
Orders subject to the Pedy xf se of the 
Ministry of Munimuons, Machine Tool Department. 
straight bed HAND LATHES. Twoweeks ; new. 
pat bed Sa8. and Ser, LATHES, with 
fap bed Sas SBS "ond Ser. LATHES. Also with 
S53 
Sin. x Bft. Btreight ‘bed | &.8.8. and Ser, LATHES. Three 
weeks ; new. 
_ x 8ft. gap bed 8.8.8. and Scr. LATHES, with cabinet 
feet One week ; new. 
x 10ft. gap bed 8.8.8. and Ser. LATHES. 
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But write for interesting booklet. 


J. DAMPNEY & CO., L” CARDIFF. 
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NEW LATHES for EARLY DELIVERY. 


' RICHARDS’ Side Planing Machine, bed 8ft. 
long, planes 20in. wide. 


PRENTICE BROS.’ Universal Turret Lathe. 
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BRITISH RAILWAYS. 
No. IL* 


TRACK VALUES. 

Up to the end of 1913 the railways of the United 
Kingdom had, according to the Railway Returns for 
that year, spent £855,809,424 on capital account 
for lines. For this_sum there were, on that date, 
23,691 miles of first track, 13,392 miles of second 
track, 1619 miles of third track, 1254 miles of fourth 
track, and 700 miles that were fifth, sixth, and 
‘other additional tracks. The total mileage of run- 
ning line was 40,656 ; the sidings were of a length of 
14,749 miles, and the total length of railway line was 
55,405 miles. The mileage of first track is, of course, 
the length of the railway, and this is known as the 
route miles. When the second and other lines are 
added these constitute the track miles; with the 
sidings added we have the track miles including 
sidings. Thus the above £855,809,424 works out at 
£36,124 per route mile, £21,050 per track mile, and 
£15,446 per track mile including sidings. As this 
sum includes the cost of everything—parliamentary, 
law and land costs, the permanent way, tunnels, 
bridges, stations, signals, telegraphs, &c.—except 
the rolling stock and manufacturing and repairing 
works and plant that constitutes a railway, the cost 
per mile is not so formidable as is generally supposed. 

As showing the proportion of these totals borne by 
the railways of England and Wales, it may be said 
that the total capital expenditure on railways was 
£718,333,606, which works out at £45,882 per route 
mile, £24,265 per track mile, and £17,372 per track 
mile including sidings. 

On December 31st last the twenty-two principal 
English companies—the South-Eastern and the 
London, Chatham and Dover companies being 
reckoned as one—and the seven railways in South 
Wales, owned, according to the annual reports for 
1915, which the various secretaries have been good 
enough to send is, 15,273m. 15 ch. of first track, 
10,462 m. 64 ch. of second track, 1509 m. 5 ch. of third 
track, 1197m. 58ch. of fourth track, and 624m. 
40 ch. of track additional to fourth. Their length of 
track was thus 29,067 m. 22 ch., whilst the sidings 
were of a length of 11,679 m. 38 ch., and so the total 
track mileage, including sidings, was 40,746 m. 60 ch. 
In addition, these companies also leased certain 
railways which were 918m. 75 ch. in route length, 
1426 m. 32 ch. in track, and 1929 m. 2 ch. in track, 
including sidings. 

According to our previous article, on October 6th, 
these twenty-nine companies had, up to December 
3ist, 1915, incurred a capital expenditure of 
£657,688,106 on lines, and so the average expenditure 
on railways, owned and leased, works out at £40,618 
per route mile, £21,567 per track mile, and £15,411 
per track mile, including sidings. The difference 
between these figures and those of the whole of 
England and Wales given above is accounted for by 
the fact that there is not included among the twenty- 
nine railways such railways as the Metropolitan, 
Metropolitan District, the tube railways of London, 
and the Liverpool Overhead, where the rate of capital 
expenditure per mile is, proportionately, very high. 

The eleven principal English companies owned 
and leased a route length of 14,807 m. 9 ch., a track 
length of 28,271 m. 19 ch., and of track and sidings a 
length of 39,337 m. 65 ch. As their expenditure on 
lines amount in the aggregate to £614,912,571, the 
average cost was £41,530 per route mile, £21,751 per 
track mile, and £15,632 per mile of track, including 
sidings. These eleven companies are the Great 
Central, Great Eastern, Great Northern, Great 
Western, Lancashire and Yorkshire, London and 
North-Western, London and South-Western, London, 
Brighton and South Coast, Midland, North-Eastern, 
and South-Eastern and Chatham. 

The five minor large companies—the Cambrian, 
Furness, Hull and Barnsley, North London, and 
North Stafford—owned and leased a route length of 
783 m. 39 ch., a track length of 1202 m. 60 ch., and 
of track and sidings a length of 1757 m. 51 ch. They 
spent on an average £30,474 per route mile, £19,835 
per track mile, and £13,573 per mile of track, including 
sidings. The six smaller English companies—the 
Cleator and Workington, Colne Valley and Halstead, 
Maryport and Carlisle, Midland and South-Western 
Junction, Stratford-on-Avon and Midland Junction, 
and the Wirral—owned and leased a route length of 
239 m. 40 ch., a track length of 338 m. 66 ch., and of 
track and sidings a length of 423m. 35ch. As their 
capital expenditure on lines was £5,060,144, the 
average cost was £21,084 per route mile, £14,927 per 
track mile, and £11,962 per mile of track, including 
sidings. 

The seven railways of South Wales—the Alexandra 
Docks, Barry, Brecon and Merthyr, Cardiff, Neath 
and Brecon, Rhymney and Taff Vale—owned and 
leased a route length of 362 m. 2 ch., which averaged 
a cost of £38,271 per mile, a track length of 680m. 
69 ch. at an average cost of £20,348 per mile, and of 
track and sidings a léngth of 1156m. 71 ch., which 
cost an average of £11,974 per mile. The last figure 
is so near the average cost per mile of the track and 
sidings of the smallest railways that it should be 
explained that our calculations show that, whilst the 
largest companies have 28.1 per cent. of their track 
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and sidings devoted to sidings, the minor large com- 
panies 31.6 per cent., the smaller companies 19.8 per 
cent., the companies in South Wales have 41.1 per 
cent. 

The five Scottish companies—Caledonian, Glasgow 
and South-Western, Great North of Scotland, High- 
land and North British—owned and leased a route 
length of 3848 m. 74 ch., a track length of 5749 m. 
48 ch., and of track and sidings a length of 7905 m. 
38 ch.; sidings form 27.3 per cent. of the total of 
track and sidings. As these Scottish companies had, 
by December 31st, 1915, spent £103,856,750 capital 
on lines, this works out at £27,000 per route mile, 
£18,065 per track mile, and £13,138 per mile of track 
and sidings. 


LOCOMOTIVES AND ROLLING STOCK. 


Up to the end of 1913 the railways of the United 
Kingdom had ‘spent £143,701,179 in capital expendi- 
ture on rolling stock, and had to show for this 14,792 
tender engines, 9843 tank engines, 79,314 coaching 
vehicles of all kinds, 760,746 wagons of various types, 
and 49,691 railway service vehicles. Up to December 
31st, 1915—again based on the companies’ reports— 
the eleven largest English companies had spent 
£106,861,394 capital on rolling stock, and on that 
date they had 11,437 tender engines, 7538 tank engines, 
58,179 carriages, 560,149 wagons, and 37,972 railway 
service vehicles. The five minor large companies 
had spent £4,063,746 and had 346 tender engines, 
366 tank engines, 2098 carriages, 20,512 wagons, and 
1660 railway service vehicles. The six smaller 
English companies had spent £318,874, and had 64 
tender engines, 39 tank engines, 326 carriages, 2665 
wagons, and 197 railway service vehicles. The 
seven South Wales companies had 67 tender engines, 
608 tank engines, 865 carriages, 6335 wagons, and 
1268 railway service vehicles for their ‘£1,977,206, 
whilst the five Scottish companies for the £21,044,891 
capital expenditure had 2018 tender engines, 841 tank 
engines, 9911 carriages, 135,811 wagons, and .6837 
railway service vehicles. 

In connection with the question of rolling stock 
we have made a calculation which may be of interest. 
We find that of the £134,266,111 capital spent on 
rolling stock by the thirty-four principal English, 
Welsh and Scottish companies, the eleven largest 
English companies spent 79.6 per cent., and for 
these they have 82.1 per cent. of the total number 
of tender engines owned by those thirty-four com- 
panies, 80.03 per cent. of the tank engines, 81.5 of 
the carriages, 77.2 per cent. of the wagons, and 
79.2 per cent. of the railway service vehicles. The 
last, by the way, are gasholder trucks—for conveying 
compressed oil gas from a large depét where the gas 
is made to smaller dep6ts where it cannot be made, but 
where coaches have to be charged—wagons for the 
company’s locomotive coal, ballast wagons, mess and 
tool vans, break-down vans, travelling cranes, &c. 


PLANT AND WORKS. 


On manufacturing and repairing works and plant 
the railways of the United Kingdom had, at the end 
of 1913, incurred a capital expenditure of £19,034,553. 
To appreciate the value of this expenditure would 
seem to be to note the relation between the cost of 
the plant, &c., and the cost of the rolling stock. 
This, we admit, is not a perfect plan, as included in 
the charges for plant, &c., may be some machinery 
for the engineering department, e.g., for the manu- 
facture of points, crossings, signalling, and telegraph 
equipment. But as the major portion is for loco- 
motives, carriages, wagons, and other items that go 
to make rolling stock, the other uses of plant, &c., 
may be ignored. 

The £19,034,553 spent on manufacturing and 
repairing plant and works bears a relation to the 
£143,701,179 as 1 is to 7.6. At the end of 1915 the 
eleven largest English companies had _ spent 
£16,310,972 on plant, &c., which was in a proportion 
of 1 in 6.6 in comparison to the amount spent on 
rolling stock ; the five minor large companies spent 
£476,062, or a proportion of 1 in 8.5 to their rolling 
stock expenditure ; the six smaller companies had 
incurred a capital expenditure of £24,580, which was 
a proportion of 1 to 13, whilst the seven companies 
in South Wales spent £207,077, which bore a relation 
to their expenditure on rolling stock of 1 to 9.5. The 
Scottish companies spent proportionately least of 
all. Their expenditure was £1,200,358, or equal to 
1 in 17.5. 

It may be thought remarkable that with such a 
favourable standing as that shown by the Scottish 
and some of the smaller companies, the proportion 
for the United Kingdom should be as high as 1 to 7.6. 
The explanation is, however, to be found in the 
record of the Irish railways, where the proportion is 
£671,155 to £5,524,570, or 1 in 8.2. It is not our 
intention to deal at present with the Irish railways, 
but it is opportune to point out this fact, because 
it shows how. much more costly it is-to work a large 
number of small railways. 


HORSES AND ROAD VEHICLES. 


The schedule attached to the Railway Companies 
(Accounts and Returns) Act, 1911, which gives the 
forms on which the annual reports are now based, 
has, in Financial Account No. 4, an entry in which is 
to be furnished information as to how much capital 





has been expended on horses. The next entry 
relates to the capital expenditure on road vehicles 
employed (1) in the collection and delivery of goods 
and parcels, and (2) in the conveyance of passengers. 

Practically the only company which found itself 
in the position of being able to furnish the information 
as to the amount spent on its stud of horses was the 
Lancashire and Yorkshire. That company returned 
£122,331 asthe amount, and as it had 2082 horses, this 
works out roughly at £59 each. A few of the com- 
panies made an effort to fill in the return, but when 
we say that the total given in the Railway Returns 
for 1913 was £268,661, and that the eleven principal 
English companies possessed on December 31st, 1913, 
no fewer than 25,715 horses, the value of the return 
in this respect is useless. This, though, is not the fault 
of the companies, because the item has never been con - 
sidered of sufficient importance to have records kept of 
it. Nor is the Board of Trade to blame, as the officers 
of the Department are simply acting up to the require- 
ments of the law. As possibly the question may be 
asked as to why the entries appeared in the Act, we 
would say that they were based on a draft prepared 
by, or on behalf of, the Departmental Committee 
that reported on the subject, which evidently had in 
mind the necessity for knowing what the collection 
and delivery of goods, parcels, &c., cost. 

Railway companies have reason to be proud of 
their horses, but as they will have only the best, the 
sums paid out in their purchase are somewhat con- 
siderable. An idea as to this, also as to the cost of 
road vehicles, can be obtained from the report for 
the year 1915 of the Lancashire and Yorkshire 
Company. That company, in statistical Tables II. 
(F) and III., shows the stock of horses as having 
been increased during the year by sixty-three, and 
in the financial account (5) as to capital expended 
during the year there is an entry “‘ Horses £4471,”’ 
which presumably applies to the sixty-three addi- 
tional animals, and if so the cost works out at prac- 
tically £71 each. In the same account there is an 
entry which shows that £3195 were expended on three 
motor lorries and twenty-eight drays for conveying 
passengers’ luggage sent in advance. 

Horses form, therefore,a valuable asset in railway 
finance. They are returned in the annual reports 
under two heads :—Horses for shunting and horses 
for road vehicles. The eleven principal English 
companies had, on December 31st, 1913, 1426 shunt- 
ing horses, and of the remaining eleven English 
companies whose reports pass under our review, the 
Cambrian has three, the North Staffordshire twelve, 
the Colne Valley and Halstead one, making 1442. 
Strange to relate, none of the Welsh companies 
return any, and there are only fifty-five shunting 
horses in Scotland. Only two points call for notice 
in these figures, and they are that whilst the London 
and North-Western had 173, the Great Western 124, 
the Midland 160, and the North-Eastern 175, the 
Great Eastern needed, apparently, 314. On the other 
hand, the Great Central had only 47. 

Of horses employed with road vehicles the eleven 
companies had 24,289, and the other English 250. 
These figures call for no comment, except that the 
Great Central has, again, fewer, proportionately, than 
the others, which is no doubt due to so much of its 
cartage being done by agents. The only one of the 
Welsh companies which has horses for road traffic 
is the Neath and Brecon, which owns two. Of the 
Scottish the Caledonian has 945 and the Glasgow and 
South-Western 550. The North British has agents, 
and sought for powers this year to buy up the firm, 
but the clauses were withdrawn. Both the Great 
North and Highland have agents. 

The foregoing are figures relating to the year 1913, 
i.e., before the war, and it may be of interest to know 
that since hostilities broke out, and the Government 
commandeered the horse supply of the country, the 
number of horses owned by the eleven principal com- 
panies has been reduced from 25,715 to 25,002 at the 
end of December, 1915. 

At the end of 1913 there were 414 motor vehicles 
used in road service by the English railways, but 
none in Wales. Except two on the Cambrian—now 
dispensed with—two on the Furness—since increased 
to four—and one on the Wirral, they are all to be 
found on the principal English railways. In. this 
respect the war and the demands of the Government 
has had no ill effect, as the 376 in use at the end of 
1913 rose to 454 at the end of 1915. The North 
Staffordshire Company has three now, as against none 
in 1913. In Scotland the Great North is the only 
company to use motor vehicles, and it has increased 
its stock from 43 in 1913 to 47 in 1915. 

Of horse-drawn vehicles there were, at the end of 
1913, 30,794 possessed by the eleven principal 
English companies, 311 by the five minor big com- 
panies, 37 by the smaller, and five by the Neath 
and Brecon—the only Welsh company to have any. 
The Caledonian had 1007, and the Glasgow and 
South-Western 684; these two being, as already 
stated, the only Scottish companies which do net 
employ agents. 

We said above that the horses for road service 
owned by the eleven companies were evenly divided 
This remark does not, however, apply to the num- 
ber of vehicles. Whilst the Great Central, Great 
Eastern, Great Northern, Great Western, London 
and South-Western, London, Brighton and South 
Ceast and the South-Eastern and Chatham have 
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about the same number of vehicles as they have of 
horses, the Lancashire and Yorkshire had 3321 
vehicles to 1964 horses, the Midland 7235 vehicles to 
4990 horses, and the North-Eastern 2360 vehicles to 
1129 horses. The London and North-Western, in 
having 7351 vehicles and 6014 horses, seems to be in 
neither of these camps, one of which apparently 
believes in an ample supply of conveyance, and the 
other in an ample supply of power. We should say 
that, in having 50 per cent. more vehicles than horses, 
as had the Midland, is to be found the most sound 
economics. In this connection it may be said that 
the Great Northern and the Glasgow and South- 
Western take credit in their balance-sheet for the 
value of their horses, harness, &c. Why this is done 
we cannot say. 
STEAMBOATS. 


For their capital expenditure of £6,056,021 the 
eleven principal English companies—or, at least, 
nine of them, as the Great Northern has not gone 
into the shipping business and the North-Eastern is 
only interested indirectly—had 96 vessels, of over 
250 tons net, owned by one company, and five owned 
jointly by two companies. These had a total horse- 
power of 417,452, and a tonnage of 54,093. They 
had also 72 vessels of 250 tons or under owned by 
one company, and six jointly owned. The horse- 
power of these was 81,730, and the tonnage 8913. 

The Furness had twelve vessels under 250 tons, 
the Barry one, the Glasgow and South-Western nine, 
the North British seven, and there were also the four 
steamers on Loch Lomond, owned jointly by the 
Caledonian and North British companies. The 
Caledonian has no steamers directly owned. 

The cost of the 101 vessels, large and small, of the 
eleven companies, as calculated by the capital 
expenditure returned, is £96.1 per registered ton. 
The cost of those of the Scottish companies—all of 
250 tons or under—works out at £59 per registered 
ton. 

CANALS. 


There are twenty-nine railway-owned canals in 
England, of which one is jointly owned by two com- 
panies, and one—the Chelsea basin—jointly owned 
by the four companies—the London and North- 
Western, Great Western, London and South-Western, 
and London, Brighton and South Coast, which form 
the West London Extension. Except one owned by 
the Furness, and one by the North Staffordshire, all 
belong to the eleven principal companies. There are 
no railway-owned canals in Wales—that is to say, no 
company, known as a Welsh railway company, owns 
any canal property ; the Great Western has canal 
property in Wales. 

The eleven companies between them have a mileage 
of 647 of canai, of which the Great Western has 213 
miles, the Loridon and North-Western 114, and the 
Great Central 104; the latter has also seven miles of 
canal tramway. When one remembers how the origin 
of the Midland arose out of the necessity of a more 
ready means of conveying coal, and how the collieries 
and canals were very closely allied, and how to kill 
the competition railways bought up canals. it is very 
strange that the Midland has not found itself possessed 
of more than 47 miles. The North Staffordshire, 
considering its length of railway, has gone in for the 
canal business more than any other railway company, 
and made a good thing of it,too. In Scotland the 
Caledonian has two canals of a total length of 52 miles, 
and the North British one of a length of 31 miles. 


DOCKS AND HARBOURS. 


The eleven principal English companies had 98 
docks, of which two are each owned jointly by two com- 
panies, and one—at Chelsea basin already referred to 
—by four companies. They had a total length of 
246,298 lineal feet. The Furness had four docks of 
a total length of 19,800ft., the Hull and Barnsley, 
two of a length of 4897{t.—now, with the opening of 
the King George dock and the Salt End jetty, they 
jointly own a further length of 3368ft.—and the 
North London one of a length of 3474ft. Four of the 
Welsh companies own docks, the exceptions being 
the Brecon and Merthyr, Neath and Brecon and 
Rhymney. The four had 17 docks amongst them, 
of a total length of 87,966ft. Of the Scottish com- 
panies neither the Great North nor the Highland has 
docks. The other three twenty in all, 
having an aggregate of 45,664ft. 


HOTELS. 


In England there were 64 hotels owned by railway 
companies, including one owned by two railway 
companies. In Wales there were three hotels owned 
by the Taff Vale, and in Scotland 25 railway-owned 
hotels, including one owned jointly by three com- 
panies. In England, except the one owned by the 
Furness and the three of the North Staffordshire, 
all are in the possession of the big companies. 

In connection with hotels it may be remarked, as 
another item of interest that requires some explanation, 
that three companies take credit in their balance- 
sheet for stock and effects of their hotels. These are 
the Great Eastern, with a sum of £122,785, the Great 
Northern £32,726, and the Great North of Scotland 
with £6184 for stock of wines. As with the credit 
for hors®s, already mentioned, it may be asked why 
other s@mpanies do not take credit also, certainly for 
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the hotel stores. Horses, on the other hand, may be 


regarded as plant. 
LAND AND PROPERTY. 


The annual reports have to return particulars of 
the amount of agricultural and of urban and suburban 


land the companies possess, which does not form part | 


of the railway or stations. From this we learn that 
the eleven principal English companies possessed, 
at the end of 1913, between them 15,601 acres of 
agricultural land, and 6692 of urban or suburban 
land. The eleven other English companies owned 


556 acres of the former and 195 of the latter. The | 


Welsh railways had 407 acres of agricultural land, of 
which the Barry possessed 316 acres, and 135 of 
urban land. The Scottish companies had 1437 
acres of agricultural land and 1623 acres of urban. 
The reports also show what property the com- 
panies ‘possess. This comes under three 
Labouring class dwellings ; houses and cottages for 
the company’s servants, and other houses and 
cottages. The eleven principal English companies 
owned a total of 5279 houses for the labouring classes, 
20,045 houses and cottages for their servants, and 
16,076 other houses and cottages. The other English 
companies had no property of the first kind, but had 
622 houses or cottages for the servants, and 1069 
other houses and cottages. The Welsh railways had 
ten labouring class dwellings, 396 for their servants, 
and 117 other houses or cottages. The Scottish had 
529 labouring class dwellings, 473 of which are on the 
North British, 4897 houses and cottages for their 
servants, and 4231 other houses and cottages. 








DRAINAGE EQUIPMENT FOR THE HUDSON 
RIVER SYPHON OF THE CATSKILL AQUE- 
DUCT. 

Now that the Catskill aqueduct is rapidly nearing 
completion, a good deal of attention is being directed 
to the details of some of its most striking features. 
As may readily be imagined, the Board of Water 
Supply of New York City has had to consider ways 


»|@ depth of 192ft. 


heads : | 


|shaft from the mountain source by a connecting 
| tunnel which enters at a point 650ft. below tide level. 
The water leaves the syphon by way of the eastern 
| shaft through a connecting tunnel which taps it at 
This shaft is not plugged, but, 
|instead, is sealed at the top, 27ft. above the tide, 
| by a massive cast steel cap or dome weighing 92,500 1}. 
see Figs, 2 and 5. and Fig. 7, page 464. This cap 
| has a maximum diameter of 16ft. llin., and is held 
|down against a heavy rubber gasket by means of 
| 36 nickel-chrome steel anchor bolts, 4}in. in diameter 
jand 50ft. long, with suitable nuts of the same 
| material. 
| ‘The reason for this is that the eastern shaft is 
| filled with water up to the cap when the system is 
| flooded and a connecting shaft 800ft. back in the 
| mountain rises to a height of 416ft. above tide level 
| before the supply continues southward by gravity. 
| It is against this head that the cap is seated, and it 
was necessary to insure a water-tight joint at 
all seasons. The temperature of the water varies 
from about 39 deg. to 72 deg. Fah., and in order to 


|allow for the expansion in the bolts the engineers 


have been obliged to subject them to tension at all 
times. To this end, when the cap is in place, hydrau- 
lic jacks grip the upper ends of four of the bolts 
arranged at equal intervals round the circumference, 
and these are stretched while the nuts are screwed 
down hard upon their seatings. This process is 
repeated eight times, until all of the bolts have been 
subjected to an equal stress and the nuts firmly 
seated. Allowing, then, for the maximum tem- 
perature, the bolts still remain under tension and the 
cap is held securely down upon the metal collar of 
the shaft top and against the rubber gasket at the inner 
junction of the metal surfaces. When the cap is to be 
taken off, this process is gone through in reverse order. 
That is, four of the bolts at a time are gripped by the 
steel tongs, each of which is operated by two hydraulic 
| jacks, and the nuts are unscrewed. When the entire 
36 bolts, with their nuts, have been dealt with in 
this fashion, the cap is lifted by jacks and placed 
upon trucks that make it possible to run it off upon 
tracks into a flanking chamber—see Fig. 2. 

Of course, the cap is not removed until the water 
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Fig. 1—POWER HOUSE OF THE HUDSON RIVER SYPHON DRAINAGE PLANT 


and means to deal with emergencies calling for repairs 
or inspection together with the intermittent service 
of cleaning out parts of the installation. Provision, 
therefore, has been required for the unwatering of 
the pressure tunnels and shafts, and none of these 
are more novel than the pumping plants designed 
and built primarily for the Rondout tunnel and the 
Hudson River syphon. While very much alike in 
their principal features, the pumping equipment for 
the Hudson River syphon is of greater interest 
because the task imposed upon it is a much heavier 
one owing to the ultimate depth from which the water 
must be raised to the surface and discharged into 
the river. 

Originally, five schemes were considered by the 
experts of the Board, but the decision was finally 
in favour of a floating pumping outfit that would be 
carried down with the receding water. This choice 
was determined by the facts that it would involve 
the least amount of machinery and a minimum 
outlay in the matter of masonry. Strictly speaking, 


the Hudson River syphon is a misnomer ; the water | 


is forced through it and up the succeeding climb by 
reason of the head due to the flow on the source side 
of the so-called syphon. Structurally, the syphon 
is a great broad-based, rectangular U composed 
essentially of a vertical shaft on each shore of the 
river, reaching down below tide level 1111ft. on the 
west side and 1114ft. on the east side, and joined at 
the bottom by a horizontal pressure tunnel, having 
a length of 3022ft. The shafts and the tunnel have 
been driven through solid rock. The shafts were 
originally exploratory borings, and the western one 
is sealed well below its top by a concrete plug 14ft. 
in diameter end 75ft. deep. Water flows into this 


in the connecting sections of the aqueduct has been 
| drained off by blow-off valves exhausting into the 
|river, and the general level has been brought down 
| to that of the tide in the Hudson. This is the first 
|step in the unwatering which involves the employ- 
| ment of the floating pumping plant. This equipment 
| consists of a steel float 12ft. 9in. in diameter with a 
| depth of 18ft., and above this rises the control plat- 
|form and the steel shield or awning which protects 
|the person from possible injury from the chance 
| dropping of a tool or the like down the shaft. The 
pumping outfit consists of two four-stage centrifugal 
pumps, each driven by its own direct-connected 
motor. These operate at a speed of 1800 revolutions 
aminute. At that rate, the pumps have a capacity 
of approximately 1600 gallons per minute each 
against a head of something like 550ft. Owing to the 
head to be overcome after reaching the lower half 
of the syphon it is necessary to connect the two pumps 
in series for the rest of the descent. This places the 
discharge end of one of the pumps under a pressure 
of about 525 lb. to the square inch. 

It was found necessary to develop a special form of 
metallic packing in order to prevent excessive leakage. 
Prior to the unwatering test trouble was experienced 
with the stuffing boxes for the shafts of both pumps. 
These had leaked excessively with only a moderate 
head on them. Turning to the leading pump manu- 
facturers, the engineers of the Board of Water Supply 
got very little help and less encouragement. Finally, 
the Mechanical Division was forced to design a new 
order of stuffing-box, consisting of six rings of wedge- 
shaped bearing metal, composed of 50 per cent. 
copper and 50 per cent. lead, made in three sections, 
each with joints staggered—see Fig. 6. These are 
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held in place by companion pieces of manganese this is accomplished by means of valves regulating itself, and the water is allowed to run off till the float 
bronze. The bearing rings are divided on circular | the blow-off, shown on the plan of the chamber, | engages the concrete guides. The water in the two 
ares struck from the next joint, the idea being that | given on page 455, and the lin. valve on the “T” | waterway shafts is then blown off down to the level! 
they would slide down themselves at the joints and | between the blow-off valves. The first valve and | of the top of the drainage shaft. The electric power 
still be tight when worn. All parts are pinned to- | the valve in the “'T’” are opened, thus ‘allowing the | control and telephone lines and the discharge pipes 
gether to prevent rotation. Over the last companion | water to flow into a well—the velocity killer—com- | of the float are then connected, and the 16in. stop 





Fig. 3-CAP REMOVED 


piece is a hemp stuffing-box consisting of four turns | 
of hemp with a gland over them. The entire stuffing- 
box is lubricated by means of a grease cup with a 
check valve which communicates with the bottom 
of the stuffing-box. None of the manufacturers 
looked with favour upon the design, but practical 























Fig. 5—CAP, SECTION 


working covering a period of a month proved it, 
we understand, to be entirely satisfactory. 

When the syphon is full the drainage shaft is like- 
wise filled up to the cap which brings a hydrostatic 
pressure against it of quite 5,000,000 Ib. In case the 
drainage shaft is empty and it is necessary to fill it, 








Fig. 4—GOOSENECK, CRANE, AND COUNTERWEIGHT IN POWER “HOUSE 


municating directly with the interlining at the head 
of the shaft. Thence the water goes through the tile 
interlining to the bottom of the shaft, and there 
through the openings in the lining of the shaft to the 
shaft itself. The water is allowed to rise in the shaft 
till the float becomes buoyant and the valves are then 
closed. 

The tunnel is shut off from the drainage shaft by a 
heavy bronze door. This door is by-passed by a 1 6in. 
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Fig. 6—SPECIAL 


pipe permanently imbedded in the concrete, and has 
two branches. One leads to the top of the shaft and 
to the valves’ regulating the blow-off. The other 
leads to the bottom of the shaft, where it has two valves 
—a l0in. gate valve and a 16in. stop or check valve— 
both of bronze. These are shown on the plan of the 
drift and tunnel. The position of the float at the 
time of launching is shown on section Y Y. The 
float is then moved out of the recess to the shaft 
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valve at the bottom of the shaft is opened by lowering 
a 250 lb. weight through a 3in. bronze pipe set in the 
lining of the shaft. This allows the water in the 
tunnel to flow freely into the drainage shaft. The 
pumps in the float are then started. 

As the float sinks new lengths of discharge pipe 
are added in 20ft. sections. The discharge pipe is 
of steel and 10in. in diameter, and is supported at 
each joint by pipe guides or stiffeners. These also 
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STUFFING BOX 


run on the same concrete guides spaced on the faco 
of the shaft which serve to steady the travel of the 
float. The pump motors are actuated by a 2200-volt 
current, and this power is carried down the shaft on 
a heavy cable fed from a cable reel at the top—see 
Figs. 1 and 4. In the same way energy is supplied 
for the ventilating fans, the electric lights, and a small 
independent pump which takes care of any water 
dropping into the float. A telescopic pipe or gooseneck 
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is provided at the top of the discharge pipe which 
automatically adjusts itself to the descent of the float 
and leads the water off into a drain running to the 
river. ‘The connection at the gooseneck is made by 
means of piyoted bolts with nuts that can be quickly 
seated. It takes but a few minutes to break this 
connection, to allow the gooseneck to rise by reason 
of the counterweight, and to insert and join up an 
additional 20ft. length of discharge piping. 

There are, of course, two possible methods of un- 
watering thesyphon. ‘The preferred method, however, 
is to blow off the water in the end shafts down to 
the level of the drainage shaft and then to pump 
down all the shafts and tunnels simultaneously. We 
have already described this order of procedure. 
But if for any reason it is impossible or inadvisable 
to open the 16in. stop valve there is another possible 
method of procedure, called the seriatim method. 
After blowing off the end shafts the drainage shaft 
can be pumped out, and after the float comes to rest 
on the bottom, the water can be let into the sump and 
drainage shaft by means of the 10in. gate valve as 
far as it can be handled by the pumps. This 
method is objectionable, as it requires a nicety of 
operation of the 10in. gate valve, which is not easy 
to attain, especially as in the early stages of the opera- 
tion the valve will be subjected to a very big head. 
The sump at the bottom of the shaft is of compara- 
tively small capacity, and there is very little margin 
of time between closing the valve and shutting down 
the pumps and between opening the valve and start- 
ing the pumps. Thus if any accident happened to 
the pumps and it should become impossible to close 
the valve in time there would be danger of drowning 
the float, as its reserve of buoyancy must necessarily 
be very moderate when bearing the superposed 
burden of the discharge pipe reaching to the surface 
and the column of contained water. 

After the tunnel has been entered and inspection 
or repairs completed, the bronze door is closed and 
the tunnel then filled with water. It is then necessary 
to get the float to the top of the shaft. This is done 
by filling the drainage shaft, as previously described, 
through the tile interlining; and as the float rises 
the discharge pipe sections are removed at the top. 
When the float reaches the top it is towed over to the 
recess and the pumping machinery is lifted out. 
The float is then hoisted to the floor of the chamber, 
where it is stored. A separate float is provided for 
each pressure tunnel in the aqueduct system, but the 
pumping equipment is transported from one place 
to another as needed. The pumps have a diurnal 
capacity of 5,500,000 gallons. ‘The Rondout pressure 
tunnel contains 30,000,000 gallons of water, the 
greater part of which must be lifted 500ft., while the 
Hudson River syphon and its connections hold 
40,000,000 gallons, which must be raised by the pump- 
ing plant a much greater distance. The ultimate 
total lift is a matter of 1135ft. 

The personnel are sent up and down during the 
progress of the unwatering by means of an elevator 
that is substantially like the cage used in mining 
shafts. 
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THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No. IV.* 


In spite of the immense amount of work which he 
put into it, Sir John Hawkshaw was not destined to 
see his scheme, which was outlined in the foregoing 
articles, come to fruition. Indeed, he was, instead, to 
suffer afront, which, as far as can nowadays be seen, 
was entirely undeserved. The history of the Channel 
Tunnel idea between the years 1874 and 1883 is 
decidedly chequered. Possibly but for the advent of 
one man, the tunnel might before this have been made. 
Who can say ? At any rate there is but little doubt 
that the one man, Sir Edward Watkin, in spite of 
strenuous endeavours to evoke public enthusiasm in 
the project, only succeeded in achieving failure, and 
unbiased critics must admit that he had courted 
that failure. 

In order to understand the state of affairs it is 
necessary to go back to somewhat earlier than the 
date at which we had arrived at the conclusion of the 
preceding article. The Channel Tunnel Company, 
which was, it will be remembered, constituted in 
1872, does not appear to have accomplished anything 
in the way of tunnel boring operations. It is possible 
that its shareholders were waiting to see their footing 
secure before they embarked on a large expenditure 
of money. It is certain, though, that they were not 
idle, for, as we have seen, much was accomplished 
during the succeeding four or five years. A further 
Bill was even introduced in 1883, as we shall see later. 
But there was evidently a disturbing element, and 
that element arose from a direction from which it was 
least to be expected. 

If, should be understood that at the time the chair- 
ian of the South-Eastern Railway Company was Sir 
Edward Watkin, and that the engineer to the company 
was Sir John Hawkshaw. It is only possible to 
explain what happened by imagining that the former 
was jealous of the latter. We have shown that Sir 
John Hawkshaw devoted many years of study and 
patient endeavour to the subject. He had evolved 
a scheme which, as far as can possibly be judged, was 
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workable—at any rate with modern appliances. 
Whether or not the traffic through his tunnel could 
have been operated by coal burning locomotives 
must remain a speculation. But he had worked out 
a project which, with this limitation, was from both 
the geological and the engineering standpoints appa- 
rently quite feasible. Judging, however, from the 
course which events took, it seems highly probable 
that he had carried on his work and made his proposals 
without having taken Sir Edward Watkin fully into 
his confidence, It is at all events apparent that there 
must have been considerable antagonism between 
the two,men, for, as we shall presently see, Sir 
Edward’s actions and announcements eventually led 
Sir John to resign from his position. 

In the year 1874 the South-Eastern Railway Com- 
pany applied to Parliament for, and obtained, an Act, 
which, among a number of provisions relating to 
extension of powers, contained a clause authorising 
it to expend the sum of £20,000 towards the cost of 
making borings and carrying out other investigations 
with a view to ascertaining the possibility or otherwise 
of making a tunnel under the Channel. At the time, 
it must be remembered, the negotiations which 
eventually led up to the granting of the concession 
to the French Company were still in progress, and 
that it was on the plans drawn out by Sir John Hawk- 
shaw that the Concession was granted, and not on 
plans made by the South-Eastern Railway Company. 
In fact, Sir Edward chose to work on entirely different 
lines to Sir John, on whose methods he, in addition, 
cast aspersions. 

Between the years 1874 and 1881 the South- 
Eastern Company carried out the following works : 
Two shafts were sunk, one at the Abbot’s Cliff tunnel 
and the other on the west side of the Shakespeare 
Cliff tunnel. From the first tunnel was driven a 
gallery between 800 and 900 yards long and 7ft. in 
diameter. It was excavated by machinery, concern- 
ing which we shall speak in a later article, and it is 
related, as being in the nature of a record, that in one 
week the progress was 67 yards, at which rate it 
would have taken somenting over five years to take 
the heading alone into the middle of the Channel. 
This point is worth remembering, for in a Bill brought 
forward later by Sir Edward Watkin, an undertaking 
was given to submit to a heavy penalty if the whole 
tunnel was not completed in five years. The second 
shaft was 155ft. deep, and from it a bore-hole is said 
to have been put down to a further depth of 106ft. 
Describing the works at the time, Sir Edward Watkin 
stated that this hole had been taken down right 
through the grey chalk and into the gault clay, and 
that no water whatever had been found. From this 
shaft a tunnel had been driven for some distance in a 
straight line eastwards, and practically beneath the 
shore the whole time. We shall describe this 
tunnel and the works above ground later in this article, 
but meanwhile we must explain that, having carried 
out these works, or caused them to be carried out, on 
behalf of the South-Eastern Railway Company, it 
was no part of Sir Edward Watkin’s plan that the 
company itself should incur the expense and run the 
risk of constructing a Channel tunnel. Instead, he 
brought about the formation of a company which 
took over from the railway company the works as 
they stood for the sum of £30,000 in cash and £20,000 
in fully paid up shares in the new company, which 
was styled the Submarine Continental Railway Com- 
pany. Incidentally,in the transaction the railway 
company is said to have sold three miles of foreshore, 
and there was a good deal of discussion at the time 
as to the legality of the operation. It is interesting 
to note, too, having regard to its bearing on the 
standing of the Submarine Continental Railway 
Company, that in March, 1882, Mr. Gladstone wrote 
warning Sir Edward Watkin that those who were 
spending their money at Dover in boring in the 
chalk were doing so at their own risk, and that the 
Government could take possession of the works at 
any time without paying one farthing in compensation. 

It is perhaps to be wondered at that, having regard 
to this, and to the fact that no official sanction of a 
Channel Tunnel scheme had been obtained from 
Parliament, the public should have been persuaded 
to invest its money in an enterprise which was so 
feebly secured. The reason is probably to be sought 
in the personality of Sir Edward Watkin, and in the 
methods which he employed in drawing attention 
to the project. Apparently endless parties were 
taken down to the tunnel works in special trains, and 
were lavishly entertained during the periods of 
inspection. Moreover, they were regaled with 
highly painted accounts of the ease and rapidity with 
which a tunnel could be bored under the Channel, 
and of the cheapness with which it could be con- 
structed. Sir Edward's estimate of the cost was, it 
may be said, only about one half of that of Sir John 
Hawkshaw, and—we may remark in passing—only 
about one quarter of the last published estimate of the 
cost, which is £16,000,000, So, as we have said, the 
Submarine Continental Railway Company was 
formed, and it paid to the South-Eastern Railway 
Company £190,000 in hard cash more than thas com- 
pany had been authorised to spend on the works, 
and, in addition, £20,000 in fully paid shares. And 
what did it get in return ? It got two vertical shafts 
sunk not far from the sea shore, and two tunnel 
headings, neither of which were bored in the direction 
of France. 





As may well be imagined, Sir John Hawkshaw found 
himself in anything but an enviable position. Matters 
came to a head towards_the end of 1881, when the 
directors issued to the shareholders a report concerning 
the works which were in progress at Dover. This 
document contained the following statement: ‘‘ The 
works of experiment which you have authorised were 
commenced after the failure of those who proposed to 
make St. Margaret’s Bay, to the north-east of Dover, 
the point of departure, so as to exclude your railway 
from a connection with the tunnel.’’ As Sir John 
Hawkshaw was engineer to the Channel Tunnel Coim- 
pany, this was a direct charge that he had neglected 
the interests of the South-Eastern Railway, which 
was manifestly unfair, for Sir John, who had much 
wider views as to the national importance of the 
tunnel than had Sir Edward, had purposely arranged 
the exit for his tunnel in such a place that connection 
from it could readily be made to the South-Eastern 
Railway. But he had also, and here no doubt was 
where the shoe pinched, arranged so that an equally 
easy connection could be made with the London, 
Chatham, and Dover Company’s system. He had 
only taken his tunnel eastward from Dover because 
he considered that it was the best line for it to pursue, 
and certainly with no idea of in any way acting in 
@ manner deleterious to the interests of the South- 
Eastern Compeny. Sir John evidently thought 
imperially ; Sir Edward, commercially. 

We may, in making the assertion that it was the 
inclusion in his scheme of the London, Chatham and 
Dover Railway by Sir John Hawkshaw which caused 
the antagonism of Sir Edward Watkin, be casting 
an undeserved slur on the latter’s name, but we do 
not think so. The statement that Sir Edward 
embarked on a scheme of his own so that the tunnel 
should only be served by the South-Eastern Company 
was publicly made at the time his boring operations were 
being carried out, and was not contradicted. How- 
ever, he appears, later, to have been made to see the 
error of his ways, for, as we shall show presently, he 
was responsible for a Bill which was brought before 
Parliament in 1883, and in which the London, Chat- 
ham, and Dover Railway was included. A natural 
result of Sir Edward’s action of 1881 was, however, 
that Sir John resigned his position as engineer to the 
South-Eastern Railway. 

Let us for a moment consider the works carried 
out by the South-Eastern Railway Company up to 
the point when they were purchased by the new com- 
pany. To do this it will be necessary to recall the 
position of Dover as regards the South-Eastern 
Railway. This line, after leaving Dover, passes in 
tunnel under the Shakespeare Cliff, then runs along 
the shore for a short distance, and enters the Abbott's 
Cliff tunnel, and so on to Folkestone. The original 
idea was, we believe, that the entrance to the Channel 
Tunnel should be near the eastern portal of the 
Abbott’s Cliff tunnel, and that the tunnel should 
run downwards from there under the sea shore nearly 
to Shakespeare Cliff. From that point it was to 
diverge seaward, passing the head of the Admiralty 
Pier. Apparently,a little further on it was to join 
up with one of the routes suggested by Sir John 
Hawkshaw—-see line number 3 on the plan on page 422 
ante. Practically, therefore, while Sir John’s line 
formed the eastern leg of a Y, Sir Edward’s formed 
the western leg. Apparently, this route was not 
actually followed, however, for the tunnel which 
was driven eastward from the Shakespeare Cliff 
shaft, though it was taken for a distance of 1.1 miles, 
never left the shore line. It seems probable that Sir 
Edward Watkin hesitated to cross the low water-line, 
for the tunnel would then have come under land owned 
by the State. In any case the tunnel did not actually 
pass under the Channel, so that though it ostensibly 
started from a point nearer the French coast than is 
Fan Hole Bay, the point of departure of the Hawk- 
shaw tunnel, it in reality involved a longer sea tunnel! 
than Sir John’s scheme. Another important defect, 
in the proposal was that it entirely cut Dover out of 
direct communication with the tunnel, so that the 
Chatham and Dover Railway, which enters Dover 
from the north, could have had no connection what- 
ever with the proposed link with the Continent. 


It is of interest to reproduce, as we now propose 
to do, the evidence of an expert engineer who visited 
the tunnel works in the early part of 1882. He pro- 
ceeded to the site of the works in one of the numerous 
special trains to which we alluded above. He 
explains that the site of the tunnel shafts was about 
midway between the Abbott’s Cliff and the Shakes- 
peare Cliff tunnels, and that the works themselves 
were carried out by Mr. Francis Brady and Colonel 
Beaumont, under the advice, it was stated, of a 
scientific committee, the names of the members of 
which were not, as far as we are aware, ever published. 
The machinery at the head works consisted of two 
horizontal engines with air compressing cylinders, 
made by Greenwood and Batley, and one horizontal 
engine connected to two compressing cylinders, the 
last-named being treated as a reserve. Steam was 
supplied by two Galloway boilers. The compressed 
air was conveyed into the tunnel by 4in. pipes. The 
pressure at the compressors was 35 lb., while at the 
working face it had fallen to 20lb. This, while it 
was sufficient to work the boring machines, was a very 
considerable reduction, and pointed plainly to the 
fact that pipes of too small a diameter had been 
employed. It is not to be supposed that the engineers 
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carrying out the work had not realised that 4in. pipes 
would be too small to carry out boring operations at 
any great length from the shaft, for experience with 
the Mont Cenis and St. Gothard tunnels had demon- 
strated what could be done with compressed air at 
long distances from the compressors, and in both 
cases pipes of considerably greater diameter had been 
used. 

At the shaft head was a simple pit gear, the winding 
engine being an adapted locomotive connected by 
gearing to a winding drum. In the same shed which 
contained these engines was a Siemens dynamo, 
described as being capable of providing current to 
light sixty Swan 20 candle-power incandescent lamps, 
together with its exciter. After the party, of which 
the observer whom we are quoting formed one, had 
viewed these things above ground, it was taken below 
in batches of from four to six in a small cage suspended 
from a steel wire rope about 3in. in circumference. 
The experience must have been distinctly thrilling 
to many of the visitors—the majority of whom were 
certainly not engineers—since the cage was without 
guides, and was free to swing about! The shaft was 
about 9ft. in diameter, and was tubbed with planks 
about 2}in. in thickness. It was described as being 
almost free from water, and what there was at the 
bottom of the shaft was apparently land water which 
had trickled down behind the tubbing. From the 
bottom of the shaft, which is given as being 160ft. 
deep* and 100ft. below low water. Leading off 
from it was a drift cut out to 1L2ft. by 10ft. and 
stretching for about 50ft. This drift was very 
strongly supported with whole balk timbers. From 
its far end started a 7ft. circular heading cut by a 
revolving boring machine worked by compressed air, 
and at the time of the inspection to which we are 
referring the length bered was about 1100 yards. At 
about half this distance the heading was opened out 
to about 12ft. in width to 10ft. in height and heavily 
timbered. In another place there was an opening 
out to about. 8ft. 6in. wide and 8ft. high, and the same 
length, which was left unsupported and seemed to 
be quite dry. 

The whole boring was in the same material 
grey chalk—which our observer dcscribed as being ‘* a 
strongly aluminous material cutting much like soap- 
stone, or something between chalk, soapstone, and 
gault.”’ In the tunnel, where the material was still 
damp with absorbed moisture, it had a greenish 
colour, but on drying it became hard and a true grey. 
When soaked in water it behaved more like clay than 
chalk, and when damp it had an ‘“ unguentous ” 
character. Throughout the length of the boring 
there appeared to be no water, though the moisture 
in some places amounted to wetness. There seemed, 
however, to be little doubt that this was where the 
material was softest, and hence most hygroscopic, 
for upon cutting under the wet surface the normally 
hard dry material was soon reached. 

The heading, which was bored on a down gradient 
of about | per cent., was parallel with the foreshore, 
and it was said that the boring machine at the time of 
inspection was probably nearly exactly under the 
high-water line. As our observer remarked that 
this was near cnough to the sea for the infiltration of 
sea water if fissures existed in the part which had 
been bored through. We may add that the depth 
of the tunnel at the j cading was at that time 133ft. 
below low-water level. 

We may liere break off our narrative in order to 
explain that it had all along been contended by many 
experts that even if fissures had existed in the original 
formations they would long before have become 
silted up with material practically as impervious to 
water as was the solid grey chalk, so that those 
authorities anticipated no trouble from this source. 

In the actual heading there was no appearance of 
dislocation, though there was evidence of stratifica- 
tion, considerable quantities of material having 
fallen at what are described as the ceiling angles in 
some places where the soffit of the boring just cut 
into the underside of a bed. The appearance of the 
horizontal plane of separation was somewhat like 
that of a slate cleavage plane. There were to be seen, 
however, a few places where a slip had taken place in 
the beds. These, it was remarked, might not be 
evidence of true faults but of very local subsidence. 
They were shown by the fall of angular Jumps from 
the sides and near the ceiling of the heading. One of 
the surfaces of the plane of separation had a slightly 
grooved and polished, or glissée, surface. 
speaking, however, the mass bored. through was 
homogeneous, though it certainly was not, as Sir 
Edward Watkin asserted, ‘capable of standing on 
its own legs throughout.” In fact, there were lining 
rings in places. These rmgs were in some cases in 
single and in others in double rows. Two pairs of 
narrow gauge rails were laid from the bottom of the 
shaft to the boring machine in the heading, and the 
borings from the machine were raised by a cup 
elevator into square iron tubs holding about one- 
third of a cubie yard. These tubs were run on hand- 
pushed trolleys to the shaft bottom. Apparently, 
few fossils or flints were encountered during the work 
of boring, but there were patches of harder and drier 
chalk here and there which damaged the cutters of 
the boring machine. A few crystals of an iron salt 
were, it is said, also met with. 

* It will be observed that this figure is Sit. deeper than the 155ft. 


mentioned above, the latter figure having been quoted from a speech 
made by Sir Edward Watkin, — 





Generally” 





The reference to the lighting arrangements is 
somewhat quaint, in view of the present-day experi- 
ence. ‘‘ Nowhere,”’ runs the report from which we 
have been quoting, “is the great advantage of the 
system (electric lighting) better shown than for 
work in such places. The operators of the boring 
machine are as well off for light as if in daylight.”’ 
Yet in the whole length of the tunnel—some 1100 
yards—-there were only forty-eight 20 candle-power 
incandescent lamps! These lamps were arranged 
to run six in series. 

Only a few months after the report, which has been 
discussed in the foregoing, was made, that is to say 
in July, 1882, the boring operations were suspended 
by an Order of the Board of Trade. 








GREAT BRITAIN FROM A GERMAN 
STANDPOINT. 


We have before us a copy of a book entitled ‘ Eng- 
lands Handelskrieg und die Chemische Industrie,” 
by Professor Dr. A. Hesse and Professor Dr. H. 
Grossman, of Berlin—a collection of articles, reports, 
and papers published in British scientific and technical 
journals during the early months of the war. After 
the introduction, to which we will refer later, Tur 
ENGINEER has the honour of the first place in the 
table of contents, and we find our articles on ** The 
War and the British Engineer,’ August and 
September, 1914, and “‘ German Industrial Competi- 
tion After the War,’ March 12th, 1915, here dealt 
with. Then follow abstracts and translations of papers 
and speeches, on matters affecting chemical indus- 
tries, by Sir William Tilden, Dr. F. Mollwo Perkin, 
Sir William Ramsay, Sir Henry Roscoe, Dr. Ormandy, 
Lord Moulton, Professor Meldola, Professor Arim- 
strong, Professor Percy Frankland, and Professor 
W. H. Perkin; reports on meetings of the Society 
of Chemical Industry, held to discuss the influence 
of the war on the chemical industry and the sugar 
industry ; discussions in Parliament on the support 
of the colour industry by the Government; a 
reference to the establishment of the manufac- 
ture of laboratory glassware in England—with 
the first eleven formulas published by the Institute 
of Chemistry ; a report of the British Science Guild 
with regard to optical instruments, &c.; a report of 
the deputation of the Royal Society and the Chemical 
Society to the Presidents of the Board of Trade 
and the Board of Education on the need for further 
Government support of scientific and industrial 
research ; a letter to the Chemical News, May, 1915, 
from Sir William Tilden and “ Perplexed” on ‘Science 
and the State’’—referring to the inadequate payment 
of chemists at Woolwich Arsenal; a paper by Dr. 
W. H. Nichols on *‘ The War and American Chemical 
Industry,” and other abstracts from papers referring 
to the same subject ; a paper on “ The Position of 
Chemical Industry,” read by W. Pochitonow before 
a meeting of the Russian Chemical Society in Sep- 
tember, 1914, and an article on ‘* Chemical Industry 
in Italy and the War,” from the Bolletino Chimico- 
Farmaceutico. 

The most interesting part of the book to us, for 
the present, is the introduction. Here we see our- 
selves as the Germans profess to see us. 

After announcing that the war which for four 
decades the English have carried on against German 
industry, and which was becoming more and more 
unpleasant to them, has been a continuous series 
of attempts with unsuitable means, the authors 
refer to the failure of the Merchandise Marks Act 
(1877), declaring that it led to the mark ‘ Made 
in Germany” being regarded as a guarantee of 
quality instead of implying inferiority. It might 
have been expected, they say, that for further 
attempts better means would have been employed, 
but these means were not forthcoming in the second 
stage of the trade war, which was particularly 
directed against chemical industry. As a result of 
an agitation by the Manchester Chamber of Com- 
merce in the year 1907, the Patents and Designs 
Act, which was intended to compel German owners 
of English patents to work their processes in England, 
was passed. They need not, say the authors, express 
any opinion on this Act. It is sufficient to point 
to the discussion which was held on April Ist, 1914, 
in London at the Imperial Industries Club of Great 
Britain, during which it was denounced, after an 
existence of six years, from every point of view by 
the most prominent leaders of industry, among 
them even Members of Parliament and Ministers 
who had promoted it. 

Then we are told that the world war is the third 
attempt of England to defeat German industry ! 
Will this strongest means, it is asked, prove also 
ineffectual ? They restrain a too hasty judgment, 
but think that the intentions of England have never 
been shown more clearly. In their view, not only 
from political documents which have come into 
German possession, but from scientific and sociological 
writings, there is no doubt that envy of the brilliant 
German industry and knowledge of the impossi- 
bility of competing with it in trade, were the real 
causes of the world war. The events of the war up 
to the present date show that the working classes 
and trade have borne, and are yet to bear, still 
greater enormous losses. 





Then follows a running commentary, part of which 
we here translate, on the contents of the book ;-— 


What is hoped and what means are being employed is naively 
shown by an anonymous writer in a distinguished technical 
r—Tux Enemeer—in which the conquering troops are 
Sesaribed as making * victorious’? inroads into the industries 
of the Rheinland and Westphalia. 

The publication of this sort of opinion should be brought to 
the notice of the German chemical industry; the documents 
ean only be seen by few, and that is why they have been repro 
duced and translated in this volume. 

Countless pamphlets and brochures prove the need for the 
book, in order that the documents should have a large circulation, 
and we append references to Up ney of less importance, — 

In no country in the world are technical prob is d 
in the Press with greater publicity and eagerness than in Eng. 
land. Outwardly it woul appear that greater interest was 
taken in that country than in Germany, although anything to 
do with organic chemistry and its products is so far excelled in 
the latter country. 

People who really want to understand the matter from the 
bottom must not only look to the war months of 1914 and 1915, 
but must look far back to previous times, when, in spite of the 
feeling directed against Germany by the people, England 
never failed of some enlightened spirits, who restrained them 
selves in favour of justice to Germany in the face of the sharpest 
opposition, 
tnglish chemical and economic literature reveals a sharp 
criticism of its own short ing specially in the speeches 
of the Presidents of the Society of Chemical Industry, which 
show clearly to the English chemists, and still more to industrial 
leaders, how unprogressive applied science has been in that 
country, and that, although it has made remarkable progress 
in the last fifty years, England could not hope to compete 
with Germany in her own markets, still less in the markets 
of the world. 

This is all the more remarkable in view of the fact that so 
many branches of industry have originated in England. On 
this account it is sometimes said that the Germans are a nation 
of copyists. The often-quoted example of the cval-tar colour 
industry and its story shows most distinctly what an influence 
the above-mentioned qualities have when exercised by leading 
personalities, and this story shows also, in the absence of 
the technical ability to do the same, the hollowness of such a 
charge. 

In the last few months we are not mistaken in regarding 
the want of knowledge in the leading circles, with their aversion 
to anything not English, as one of the innermost reasons for 
the world war; but we cannot say that England has been 
wanting in people of rank who have endeavoured to penetrate 
into the existence and understanding of German development. 

You cannot go deeply into the matter without substantiating 
the views of some of the deserving English authors who have 
advanced ideas. 


Here follow abstracts from articles and papers 
expressing views on German methods and ability, 
favourable and otherwise, with an emphasis on 
the former, and directing attention to criticism of 
English methods by our own writers. 

To continue the translation :— 


German chemists have nothing to add to these views. They 
know that England has brought forward a great number of 
capable chemists, who have performed great things, not only in 
science, but also in technique, and have given impetus not 
only to the English people, but also to the educated world 
generally. 

One may be glad that even in this time of war the views of 
chemical circles in England, with one unimportant exception, * 
do not agree with the general tone of the Press as regards German 
knowledge and industry, as the following printed documents—the 
contents of the book—will show. It is well understood that under 
prevailing cir , and cons nt on the many incon. 
veniences which the cessation of intercourse between England and 
Germany since August, 1914, has caused in England's chemical 
industry and in the needs of chemists, even in this land of 
political freedom, the call for State aid has sounded, and that 
in view of certain necessities the princips! and staunchest free 
traders demand an onergetic protection from the Government, 

What do the doings of the Ein lish Government and English 
industry amount to? The Board of Trade, the English Ministry 
of Trade, has undertaken to appoint a ttee to collect 
evidence in order to make propositions to the Government with 
regard to the regulation of products in which previously it had 
taken no interest. 

It is a recognised thing in most countries that officials of 
legal and economic departments fail in connection with the 
difficult problems of the many-sided chemical industry. 

In many countries people now are just inning to see that 
the criminal neglect of the different possibilities of chemistry 
by officialdom has given rise to much embarrassment, and they 
hasten, year in and year out, to make up for lost time. It 
would be false to consider the circumstances in Germany as 
ideal, but in Germany in the Departments there are always 
men at hand who have not only the theoretical well-being at 
heart, but also possess a thorough knowledge of the needs of 
chemical industry, and especially latterly is this to be seen 
in the lectures of the “* Union for State Science Improvement,” 
whose fruitful work is always finding more reoognition as the 
interest of the officials increases in chemical questions. A 
great number of our chemists in Germany are now turning their 
minds to solving problems which the last few months have 
brought forward, and energetically work at the solution of 
important propositions of the times. Let us acknowledge that 
in future, more than ever before, the signifi of chemical 
work should be recognised in authoritative circles, as in school 
teaching, as the basis of industrial power. 

The Board of Trade has called into exist many organisa- 
tions—in the first place, the Committee of Chemical Products, 
under the presidency of the formerly inspired friend of Germany, 
Lord Haldane, which has the duty to determine the best means 
of facturing chemical roducts formerly imported 
from enemy countries. Among the names of the Committee 
are names also known in Germany. For the same p se 
serves also the Joint Committee of the Institute of Chemistry 
and the Society of Public Analysts, which, before anything, 
tried to find out how to obtain laboratory requirements, and 
how an adequate supply of glass apparatus could be obtained 
during the war. Unfortunately, here also are to be found the 
names of former German chemists, who do not disdain at such 
a time to profier their services. The Society of Chemical 
Industry and the Chambers of Commerce have dealt with 
questions of trade policy. Other trade associations and bodies 
concerned with export trade with other countries are busy in 
literary energy gathering statistics which would not have been 
sought for in times of peace. 

The Board of Trade statistics of trade with Germany 
and Austria in chemical and pharmaceutical products, 
colours, and colouring matters are then reproduced, 
and this part of the introduction concludes with the 
following paragraph :— 

One easily recognises from these figures that the war must of 
necessity strike the trade relations of both countries severely, 


for Germany’s loss is—as the Economist, August, 1914, remarks 
not England’s gain, as the Chauvinistic Press of the country 


° Sir William ‘Ramsay. 
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would try to persuade you—not only Germany's loss, but also 
England’s loss, In quieter times it is to be hoped that the 
justice of this remark will be recognised also in England. 


The commentary is continued for a further twenty- 
four pages, a considerable portion of which is devoted 
to the colour industry. 

Dealing with the historical aspect of the dye 
question, the authors give considerable credit to 
Krench chemists, saying that they took the first 
iteps in ,the synthetic preparation of dyestuffs. 
lhey declare that the discovery of mauve by Perkin 
has beeit much overrated; that it had no great 
scientific value, and possibly was not very original, 
since Perkin was the pupil of Hoffman, a German 
chemist. ‘They deal with the difficulties created in 
this country by the war in connection with dyes 
and synthetic drugs, and criticise the various attempts 
nade to remedy the situation. They tell us that 
success of Germans was due to (1) their being able to 
secure the manufacture of the necessary raw materials 
in their own country ; (2) the provision of appropriate 
training for chemists at secondary schools, universities, 
and polytechnics ; and (3) the proper appreciation of 
the chemist by manufacturers. 

Especially having regard to Clauses (2) and (3), 
and considering the peculiar state of our secondary 
schools and schools of science, the nearly in- 
credible lack of respect which manufacturers have 
showy towards the work of chemists, and the neglect 
of industrial research in their own factories, decades 
must pass, we are told, before the position of chemical 
industry in England can be materially improved. 

So far as we are aware, no attempt has been made 
to produce an analogous publication in this country, 
showing what has been said and done in Germany 
in the same period. It may be suggested that there 
is not the same necessity for it, but we are not prepared 
to regard the Germans as being able to supply all 
their wants from indigenous natural resources. ‘They 
cannot secure all they need while our Fleet restricts 
their supplies of foodstuffs, of wool, cotton, and 
other fibres, of copper, nickel, and other metals, of 
oil, rubber, leather, and many other materials. 

It would be interesting and probably instructive 
to learn something of the opinions and activities of 
our enemies, and what they are doing in these 
matters. 

We will turn for a moment to the principal con- 
tention advanced by the authors of the introduction, 
viz., that this country is mainly responsible for the 
war, and that its object is to defeat the Germans in 
trade. Who but a German could advance such a 
proposition ? It is only too true and too deplorable 
that our machinery for commerce and our machinery 
for war have hitherto had nothing in common. Not 
only were we utterly unprepared, but through the 
lack of foresight and knowledge of the commercial 
needs of war on the part of officialdom, we were 
actually dependent and solely dependent on the 
enemy for materials of vital importance. How could 
we have been ready for war against a nation on 
whom we relied for such supplies? It is hardly 
credible that we looked to Germany to supply even 
our arsenals with certain commodities, and it has 
come to our knowledge that some essential require- 
ments were produced in Great Britain, supplied to 
Germany, and re-packed to us. Who was pre- 
pared ? Who had every country in Europe, and 
probably every country of any importance in the 
world, mapped out for conquest, her plans made, 
her emplacements laid, and dates fixed for the arrival 
of her armies at stated points ? Who, when she 
had brought her treachery to success in Belgium 
and Northern France and elsewhere, immediately 
demolished or removed to her own country all 
industrial machinery and plant she could lay her 
hands on ? 

We have had to organise industry for war and to 
meet the new inventions of an arch enemy during 
the progress of war; yet with ail her boasted know- 
ledge and technique she is still giving vent to the 
same whinings, because we are actually finding 
successful means of defending ourselves. Any step 
taken in defence is an affront. Even the “‘ tanks ”’ 
were described by the Germans as an impertinence. 
The solemnity of war was insulted by the humour 
of the new weapon. Our energies have perforce been 
devoted to the production of necessaries, for which 
we were previously dependent on Germany. Our 
manufacturers are, no doubt, losing for the time 
much of their business with neutrals, and, under 
prevailing conditions, are- unable to embark on any 
new branch of industry without retarding production 
in some other branch. Hitherto we have not suffi- 
ciently bestirred ourselves to produce many things 
supplied by Germany at prices practically beyond 
competition ; but the times and circumstances 
have changed, and, seeing that we have to live on 
the same planet with a nation that regards treaties 
as scraps of paper, and cannot be relied on to play 
the game in commerce or war, we are at last waking 
to the need for drastic overhauling in many directions, 

We should be ready and should be organised as 
far as possible in the prevailing circumstances. Such 
organisation involves the further organisation of 
our men of science, as well as of our men of business, 
and it is hoped that not only on sentimental grounds, 
but for the furtherance of our own British School of 
Chemistry, our manufacturers will insist on the 
employment of British chemists exclusively. Until 





recently the “man in the street’ has known little 
and cared less how much he is dependent on the 
existence of a British school of chemistry, and how 
important the maintenance of a body of well trained 
and properly qualified chemists is to the welfare and 
progress of the nation; but we really believe that 
the war has shown something of what they can do, 
for at least, equally with engineers, their knowledge 
and skill have been at the service of the nation, and 
we are convinced that in the strenuous time to come 
they will be in increasing demand in all progressive 
industries. We propose for this reason to do what 
we can to maintain in our columns an interest in 
the chemist and his work, and to foster that associa- 
tion between chemistry and engineering which is sv 
essential to industrial enterprise. 








THE MANUFACTURE OF TUNGSTEN. 


WHEN the present war broke out the manufacturers 
of high-speed tool steel found themselves in much the 
same unfortunate position as-the users of dye-stuffs— 
cut off from their supply of tungsten, which forms an 
important ingredient in high-speed steel alloys. Like 
the dye-stuff industry, the manufacture of tungsten 
up to that time had been almost exclusively in’ the 
hands of the Germans, a firm at Frankfort having a 
virtual monopoly in this valuable commodity. How 
this unsatisfactory state of affairs came about, and 
how long it would have continued but for the war, 
need not be discussed at this time, but it is almost 
certain that any attempt at manufacturing tungsten 
in this country would have been met with such over- 
whelming competition from the German producers by 
price cutting that it would have had little chance of 
ultimate success unless a high tariff had been put 
upon the enemy product. The war has, however, 
taught us many lessons, which it is to be hoped the 
nation will not readily forget, and not the least is the 
necessity of preventing a foreign nation from obtain- 
ing a monopoly in any vital branch of industry. Such 
an industry is that of the production of the ingredients 
for such an essential as high-speed steel, the tungsten 
contents of which in the best qualities vary between 
18 per cent. and 20 per cent. 

‘Lungsten is not found in nature in the metallic 
form, but as an oxide known as Wolfram, in which it 
occurs in combination with oxides of iron, manganese 
and calcium. For alloying with other metals the 
oxygen must be removed, either from the tungsten 
oxide alter separation from the other oxides in the 
ore, or by removing the combined oxides and pro- 
ducing directly an alloy of tungsten and iron known as 
ferro-tungsten. This alloy has been produced in 
France, and to a small extent in this country, but it is 
not sufficiently pure for the purpose of high-grade tool 
steel. After the outbreak of war the Government 
instituted an inquiry by experts, including Lord 
Moulton, into the supply of this metal, and the means 
of securing it in adequate quantities, and signified its 
approval of a co-operative scheme by the leading high- 
speed steel makers for manufacturing tungsten in this 
country. A committee of these firms was formed, and 
with the assistance of Mr. Julius L. F. Vogel—who had 
acquired experience in the manufacture of tungsten 
on a small scale—decided to erect a factory for the 
purpose in a district which afforded the best possible 
facilities for obtaining the necessary ingredient, 
hydrochloric acid. 

Thirty-one firms, the combined output of which in 
high-speed steel amounted to from 70 per cent. to 
80 per cent. of the total manufactured before the war, 
took up shares in the concern. These firms were : 
Edgar Allen and Co., Limited ; J. H. Andrew and Co., 
Limited ; Armstrong, Whitworth and Co., Limited ; 
A. Balfour and Co., Limited ; J. Beardshaw and Sons, 
Limited ; J. Bedford and Sons, Limited ; John Brown 
and Co., Limited ; Cammell, Laird and Co., Limited ; 
Moses Eadon and Sons, Limited; Thos. Firth and 
Sons, Limited ; S. Fox and Co., Limited ; Hadfields ; 
Howell and Co. ; B. Huntsman ; Ibbotson Bros. and 
Co., Limited ; J. Jackman and Co., Limited ; Wm. 
Jessop and Sons, Limited ; Swift, Levick and Sons ; 
Marsh Bros. and Co., Limited ; 8. Osborn and Co., 
Limited ; W. K. and C. Peace, Limited ; H. Rossell 
and Co., Limited ; Sanderson Bros. and Newbould, 
Limited ; J. J. Saville and Co., Limited ; Spear and 
Jackson, Limited; W. Spencer and Co., Limited ; 
Turton Bros. and Mathews, Limited ; Vickers Limited; 
S. and C. Wardlow, and H. and R. Waterfall and 
Barber. The company was given the title of High- 
Speed Steel Alloys, Limited, and the following gentle- 
men were made directors :—Messrs. Arthur Balfour, 
A. J. Hobson, Frederick Best, W. Clark, H. H. Smith- 
Carrington, C. K. Everitt, and W. F. Osborn. The 
erection of the:works.was commenced about the end 
of 1914, and by July, 1945, the production was begun. 
In September, 1915, ‘Nhe British Government took 
control of all Wolfram ore within this Empire and 
divided it amongst the makers of tungsten and ferro- 
tungsten. To assist in increasing the output of ore 
within the Empire the company purchased mines in 
Burma, which have been placed wrder the control of 
Dr. W. R. Jones, who was formerly in charge of the 
Indian Survey. Ore is also obtained from Australia, 
and it is hoped that before long South Africa will be 
another source of supply. 





The works of the company are now in full 
swing, and on Tuesday last we had an opportunity 
of inspecting them. The factory occupies a site 
of about six acres, adjacent to two lines of rail- 
way. The raw materials consist of Wolfram 
ore, fuel, alkali, and hydrochloric acid, which are 
delivered on to a siding. The process of manufacture 
consists essentially in removing the tungsten oxide 
from the ore, recovering it in a highly pure state, and 
then in reducing this oxide to metal. Of eight depart- 
ments employing some 160 hands, six are employed 
in the preparation of the tungsten oxide, and the 
remainder in‘ producing the metal in the form of a very 
fine powder. 

The first department which we were taken through 
consisted of a warehouse for the storage of the ore. 
The building is equipped with an electric crane for 
unloading the ore direct from railway wagons ; 
grinding and mixing plant by which the ore is crushed, 
ground, screened, and mixed with soda. There is also in 
this building «a magnetic separator for dividing 
the tungsten ore from the tin ore, but a new building 
for grinding, roasting, and magnetic separation of the 
ores is now almost ready for work. The next depart- 
ment contains reverberating coal-fired furnaces for 
roasting the mixed ore and soda, a process. which 
occupies from two to three hours. The furnaces are 
arranged in such a way as to economise flocr space, 
and keep the fuel and furnace products on opposite 
sides, as well as to give easy flue connections to the 
common chimney. In the third department through 
which we were conducted the furnace product is 
broken up and conveyed automatically into the next 
section. This department is served by an overhead 
crane, and the main shafting is run under the floor to 
give a free passage for the crane. The boiler-house 
adjoins this department. Next, the furnace product 
is boiled with water and the tungsten, which has been 
rendered soluble by the action of the soda, is removed 
from the other constituents of the ore by filtration. 
All the tungsten is thus coilected as tungstate of soda, 
and passes to the next department. Here the mate- 
rial is treated with acid, and the bright yellow oxide 
resulting is collected and taken to the next depart- 
ment, where the oxide is dried and prepared for reduc- 
on to a metallic state by mixing it with powdered 
anthracite coal. The mixture is then placed m 
crucibles, which are heated in coke stoves to reduce the 
tungsten. The last-named process will, however, 
shortly be improved upon, as a new continuous fur- 
nace, heated by gas from two Wilson bituminous gas 
producers, is now being erected. This will no doubt 
prove a great improvement and reduce the cost of 
manufacture. The reduced metal is then washed 
in dish-shaped trays and dried, yielding the final 
product in the shape of a fine chocolate coloured 
powder of 98 to 99 per cent. purity. This is packed 
in tin-lined wooden boxes containing about 200 Ib. 
ready for delivery. 

For driving the machinery in the different depart- 
ments electric energy is used, but there is a steam 
boiler and engine for driving some of the plant. 
Excellent, well-equipped and ventilated laboratories 
with a qualified staff of chemists under a chief metal- 
lurgist, are a very important feature of the works, for 
making daily assays of the raw materials and finished 
products. 

The various promoting firms are to be congratu- 
lated upon the success which they have already 
achieved, in helping themselves by this co-operative 
arrangement whereby the producers are the users 
and vice versé. The firms connected with this fine 
enterprise have helped in a very considerable degree 
to produce munitions for the Allied Powers in quan- 
tities which would otherwise have been quite out of 
the question, and are thus doing a large share in 
winning the war. On_ this account the company 
deserves every possible encouragement from both the 
Government and the nation. Mr. Arthur Balfour, 
the chairman, has worked indefatigably to bring 
about the success of the undertaking, and has been 
very ably supported by Mr. A. J. Hobson, the vice- 
chairman, and the staff. 








Waterworks Rerorr.—We have received from Mr. Fred. 
J. Dixon, M. Inst. C.E., his annual report for the year 1915, 
on the Ashton-under-Lyne, Stalybridge, and Dukinfield ( Dis- 
trict) Waterworks Joint Committee. The report states that 
the Chew reservoir and aqueducts were handed over to Mr. 
Dixon by the engineers of the Chew scheme, Messrs. G. H. Hill 
and Sons, in June last. The greatest amount of rainfall recorded 
within the Joint Committee’s area of supply was at the Birchin 
Clough (Greenfield) station, with 54.02im., while the average 
was 51.8lin. An excessive fall of rain was recorded at Swine- 
shaw Vailey Works on June 30th, 1915, when .70in. was 
registered by the self-recording gauge falling in 22} minutes, 
the intensity of the rainfall being at the rate of 1.55m. per 
hour. The maximum fall recorded at any station for one 
month was registered at the Yeoman Hey station during 
December, 1915, with 10.6lin., while the maximum fall for 
the 24 hours was also recorded at the Yeoman Hey station 
on November 12th, 1915, with 2.59in. The total quantity 
of water delivered from the various sources of supply was 
1,672,174,368, the consumption per head per day for all pur- 
poses, including compensation water, was 33.45 gallons, and, 
excluding compensation water, 22.24 gallons. The total 
amount of water treated and filtered at the Ashway Gap and 
Brushes installations during the twelve months ended December 
31st, 1915, represented a consumption of 1,127,785,000 gallons, 
a decrease of 10,402,000 gallons compared with the figures for 
the year 1914. The total cost per 1,000,000 gallons works 
out at 6s. 7d., against 6s. lid. for the ‘previous year, which 
may be considered a considerable reduction when the cost of 
raw materials and the scarcity ef labour is taken into con- 
sideration. 
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PIT SHAFT SINKING BY THE FREEZING 
PROCESS. 


AttHovecH the merits of the freezing process for 
solidifying loose ground in quicksand soils, in order to 
facilitate the sinking of shafts when the water to be dealt 
with is too large to be pumped, have long been recognised, 
the process has only been adopted in these islands to a very 
limited extent compared with the numerous occasions on 
which it has been-weed-on the Continent. It will be a 
surprise to many of our readers to learn that the first 





The carboniferious rock began at 141ft. depth. The 


operated by a steam cylinder was used. At No. 2 shaft 


surface has been shaved during the geological periods | this apparatus was erected on foundations situated outside 


| which followed its emersion, and it is now nearly 
ieee The overlaying strata belong to the glacial 
drift. 

The difference of level betwéen the stratification of the 
two shafts is about 40ft., corresponding to. a dip.of 17 deg., 
from No. 2 to No. | pit, and on this account the section 
of strata to be sunk through the coal bearing rocks in both 
shafts is not quite the same. 

A general plan and elevation of the freezing plant is 
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| the foreshaft circle ; motion was transmitted by means o i 
| steel ropes with guide pulleys. By this method no time 
| was lost for removing the apparatus after finishing each 
| hole. The deviations were measured by the well-known 
| plumbing methed, but improved ‘by using mobile centring 
| frames and orientation desks. The results shown in Fig. 3 

were. plainly confirmed during the sinking. When, for 
| instance, preparing crib-beds in No. 2 shaft, the approach 
| to No. 20 hole was found to conform with the plotting. 
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instance of which there is any record in this country, was 
in connection with the sinking of a pit shaft in South 
Wales as long ago as 1862, the refrigerating medium being 
ether, and the engineers Siebe, Gorman and Co. The 
first description of a freezing plant, which appeared in 
Tur ENGINEER, was in 1883, when the Postsch process 
was described. This was applied to the sinking of a 
colliery shaft, and the means employed were substantially 
similar to those now in use. 

In 1886 there was described in Toe ENGINEER, on April 
‘th, the means adopted to excavate a tunnel for foot passen- 
gers through a hill in Stockholm, in which the freezing pro- 
cess played a very prominent part. In this case the refri- 
gerating medium was cold air, the innermost end of the 
tunnel being converted into a freezing chamber by means of 
a partition wall made of a double layer of wood filled in 
between the layers, with charcoal for the insulating 
medium. Whether it was “insular prejudice,’ or 
difficulties encountered in carrying out the process 
successfully, that prevented its further adoption, it is 
difficult to decide, but it is a fact that not more than 
ten pit shafts have been sunk in this country by the 
freezing method up to the present time, The merits of 
the process have, on the other hand, been widely recognised 
on the Continent, especially in Germany and France. 

The most recent ar rTy of the freezing process to 
the sinking of pit shafts in this country is at the new Llay 
Hall Colliery, Wrexham, where the work has been carried 
out by the firm of Simon-Carves, Limited, Manchester, 
with excellent results. ' Both the upcast and downcast 
shafts, which were originally giving off large feeders of 
water, have been carefully treated and the brickwork and 
tubbing made quite dry. The pumping of the shaft 
water has now been dispensed with, and the only water to 
be dealt with is that coming from the underground 
workings. At this colliery the area of coal belongs to 
the east border of the central part of the North Wales 
field. It is surrounded by the Bala and Llay Hall faults 
and the United Westminster Colliery barrier. The section 
of strata sunk through in the No. 1 shaft is as follows :— 


Depths of Total 

Strata. strata. depth. 

it. in. ft. in. 

cian nd a <a ae ae 1 0 1 0 
Grey marl, boulders, and pebbles 25 3 26 63 
Yellow sand Ma veatend Fat hese Oat 29 10 
Red marl 0 2 30 0 
UME Raa hes Ua aa bee 2 1 32 (1 
Sand and-clay 6.0 38 41 
re ae 12 3 50 4 
Sand, loam, and marl. . 4 3 54 7 
Yellow sanc eet aM 1 il 56 6 
Sand, loam, and marl. . $:-2 59 8 
See eee 9 11 69 7 
Loamy sand ae 7°.5 77 0 
Sharp brown sand 30 11 107 11 
gE aa 411 112 10 
Red and green marl 24.1 136 11 
Grey bind: .. .. 3.4 140 3 
ON MN es 4S 32: 5 172 8 
ard grey stone bind 24 1 196 9 
Hard grey sandstone .. 12 5 209 2 
Hard grey bind 1 10 211 0 
Grey fire-clay .. eh 218 11 
Cappley grey bind 4 6 223 5 
Grey bind .. .. 13 2 236 7 

Dark fire-clay .. 9 5) 246 0} 

Coal (good bright) 0 5 246 «54 

Fire-clay TAS 311 250 44 

Grey bind 3 0 253 4} 


|. were filled with concrete after inserting straight vertical 


given in Fig. 1; Fig. 2 represents a plan and sectional 
elevation of the top of one of the shafts; Fig. 3 shows 
the bore-holes and their deviation, and on page 460 are 
reproduced several photographic views of the works. The 


| ground was frozen to a depth of 231ft. in the first and 


235ft. in the second shaft. In order to fix these depths 
the three first bore-holes for the freezing tubes were 


made with steel shot giving available cores. — Later 
on both shafts are to be sunk to a depth of 2250ft. The 


pit shafts are 90 yards apart and their diameter after 
lining is 18ft. 





At No. 1 pit two holes met one another during their 
boring, as anticipated. All the bore-holes were sufficiently 
straight, so that no supplementary holes were required. 
The cold necessary for freezing the water-bearing ground 
was supplied by two distinct groups of machines, producing 
altogether 200,000 frigories per hour. The arrangement 
of the pipes and valves was such. that either group of 
machines could operate on either shaft or on both 
simultaneously. Each included a helt-driven ammonia 
compressor with an independent horizontal steam engine 
having cylinders 16jin. diameter and 30in. stroke. The 


At first two foreshafts were sunk,j12ft. deep and 31ft. | compressed ammonia is cooled in condensing sheds, whose 





Fig. #-CIRCULAR MAIN IN FREEZING CELLAR 


diameter. They were lined with brickwork. The bottoms 
guide tubes for 25 bore-holes—Fig. 3. These were dis- 
tributed around a circle of 26ft. 6in: diameter. One other 
hole was bored in the inner portion of the shaft, but only 
to the top of the carboniferous rocks. It was lined 
to the surface with tubes allowing the water to rise freely 
during the progress of freezing and the subsequent 
expansion of the ice. This hole was also used for observing 
when the ice wall closed. In the higher strata, the holes 
for the freezing tubes were bored by the wire rope system, 





but in the lower and harder ground, percussion apparatus 


water was raised by two centrifugal pumps, allowing its 
circulation over and over again and reducing the quantity 
of fresh water used. From the condensers the ammonia 
passes through the coils of four immersion refrigerators 
and then returns to the compressors. The tanks of the 
refrigerators were not surrounded by insulation, as is 
generally the case, but erected in a hermetically closed 
insulated chamber—see page 460. With this improvement 
the introduction of heat is reduced to a minimum, while, 
during any stoppage of the compressor, even if this delay 
were a long one, the cold air in the chamber would maintain 
the brine at a very low temperature. A solution of calcium 
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chloride was used as the freezing liquid, and this was 
prepared in special mixing tanks. Its circulation between 
the refrigerators and the freezing tubes was secured by 
means of two plunger pumps. The brine pipes between 
the plant and the shafts were insulated by means of hair- 
felt, with excellent results. In each foreshaft two circular 
mains—Fig. 4—distribute the brine to the freezing tubes 
and collect it again. Cap pieces and valves at the top of 
the columns allowed an easy control of the working and 
an immediate determination of the temperature of the 
brine circulating by means of a thermometer. 

The provisional headgears were designed for boring 
freezing holes as well as for sinking. Pitch pine and 
Oregon pine were used in their construction. The roof 
and cover were made with corrugated sheets and iron 
rafters. When sinking, was started the centre of the 
shafts was not yet frozen, and this allowed important 
progress, which afterwards was diminished in the hardened 
ground, to be made. Excavating was very slow in the gravels 
at a depth of 110ft., for, owing to the frost, they had become 
a solid concrete, which it was impossible to perforate with 
hammer drills. But in the homogeneous rock the hammer 
drills gave -excellent results, the depth sunk per day 
increasing from 2ft. or 3ft. to 5ft. or Sft. 

The question of the shot firing was not so easily settled, 
as most of the explosives generally used in frozen ground 
were not obtainable. “‘ Expedite,” a nitrate powder, was 
found, however, to give excellent results. Lighting was 
effected by incandescent portable electric lamps. The 
pits were fitted with English tubbing. Three curbs were 
inserted in each shaft in frozen and one other in unfrozen 
ground. The curb in the unfrozen ground was at 
247ft. 3in. depth in the first pit and at 242ft. 10in. in the 
second pit. Behind the tubbing, concrete, Gin. thick, was 
inserted in order to strengthen the whole lining. 








MELTING STEEL IN THE IRONFOUNDRY 
CUPOLA. 

During recent years the addition of steel to ironfoundry 
mixtures has become quite a common practice. In 
addition to finding an outlet for comparatively valueless 
steel scrap, such additions present an easy and effective 
means to the ironfounder of producing low silicon cast 
iron. 

The mechanism of the melting of steel in the iron- 
foundry cupola is now fairly generally understood. The 
steel in the cupola in contact with carbon—coke—and in 
an atmosphere containing carbon monoxide, absorbs 
increasing amounts of carbon as the temperature rises, 
exactly as is the case in the cementation and casehardening 
processes for the treatment of steel. As the carbon 

















TYPICAL FRACTURE 


content of the steel mcreases, the melting point corres- 
pondingly decreases, and it will readily be seen that the 
melting point of the steel in the cupola is rapidly reduced 
by the absorption of carbon to a figure within the tempera- 
ture range of the cupola. Approximately, the average 
maximum temperature in the cupola is in the region of from 
1350 deg. to 1400 deg. Cent., and therefore the very fact 
that the steel is successfully melted indicates that it must 
have absorbed between 3 to 4 per cent. of carbon. 

This being the case, it was considered possible to melt 
steel alone in the cupola, and if successful, to produce an 
iron of, say, from 3 to 4 per cent. total carbon, with a low 
silicon, phosphorus, and, with due care, sulphur contents. 

The following account of an experiment in this connec- 
tion will doubtless prove of interest. The steel scrap 
charged into the cupola consisted of borings and turnings, 
crop ends from 5in. billets, and miscellaneous scrap, 
consisting largely of old files and the like. A small 
proportion of hematite pig iron was added, the object 
being to ensure melting. It has subsequently been found 
that this addition was unnecessary. . The cupola was 
charged up in charges of 5 ewt. each, consisting of scrap 
in the following proportions :—5 ewt. of steel borings ; 
2.5 ewt. of crop ends; 1.0 ewt. of miscellaneous scrap ; 
0.175 ewt. of hematite No. 3 pig. The mean carbon 
content of the above charge would be approximately 
0.45 per cent. CC. 

Limestone and coke were charged on as in the usual 
practice, a slight excess of each being allowed. The blast 
was started and the charge soon showed signs of melting. 
The blast pressure as indicated by the gauge was very 
high—28in. of water—a fact which was ascribed to the 
closeness of packing of the charge. The melting continued 
successfully though at a somewhat slower rate, as would 
be expected, than is the case in an ordinary pig iron 
charge. The metal tapped out was very “ wild” and 
emitted showers of sparks; but was readily quietened by 
the addition of ferro-manganese or ferro-silicon. The 
molten metal was cast into a pig bed and allowed to cool. 
On breaking the cold metal, which was exceptionally 





nay 2 it presented a close white fracture, as illustrated 
in the photograph reproduced. During melting a thick, 
black, sluggish slag was formed which from its appear- 
ance evidently contained a high percentage of iron, 
An analysis made of the pig produced gave the following 
results :— 
: Per cent. 
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Obviously it would be an easy matter to produce any 
desired silicon content by the addition of ferro-silicon to 
the molten metal, and with the possible exception of a 
rather high sulphur content it will be readily seen by the 
above analysis that the pig iron produced could be classed 
alongside of hematite or even cold blast irons. 

The total weight of metal charged into the cupola was 
3 tons 3 ewt., and the total weight of metal tapped out 
and recovered from the ““dump’”’ was 2 tons 18 ewt., 
thus showing a fairly heavy loss of 5 cwt., or approximately 
8 per cent. It is considered that this heavy loss was due 
largely to the oxidation of the very fine borings which 
constituted the major portion of the borings used in the 
charge. With a heavier class of borings, or such material 
as plate punchings and cuttings, the extent of this loss 
ean be easily reduced to 3 or 4 per cent. Even with 
such a heavy loss as that experienced in this particular 
ease, the whole experiment proved to be a paying pro- 
position. If the market value of the original scrap is 
reckoned to be on an average £3 per ton, the total cost of 
the pig iron produced by the melting of this serap,,including 
melting costs, labour and standing charges, and also the 
melting loss, works out at approximately 95s. per ton. 
The market value of the pig iron produced at the present 
time is at least 130s. per ton. Undoubtedly a paying 
proposition. 

The two great drawbacks to the melting of steel in this 
manner are, first, as already pointed out, the excessive loss 
through oxidation, and secondly, the tendency of largely 
increasing the sulphur content. By avoiding the very 
small and fine class of borings or resorting to some form of 
briquetting process the first drawback can be materially 
reduced to a normal figure. In connection with the 
sulphur content, the greatest possible care must be taken in 
the selection of the fuel. The addition of extra limestone 
together with sand is a most efficacious method of keeping 
the sulphur content down, and in addition gives a more 
fluid and manageable slag. 

The action of limestone and sand in the reduction of the 
sulphur content is possibly somewhat similar to that of the 
blast furnace, in which the sand and limestone react with 
the oxide of iron, forming a basic double silicate, which at 
temperatures between 1150 deg. and 1300 deg. Cent. is 
capable of dissolving sulphur from the iron according to 
the equation. 

Fe O + Ca O + Si O, 
basic silicate 

In conclusion, the author offers his thanks to Messrs. 
Richard Hornsby and Sons for permission to publish the 
above results. J. E. Horst. 


Fe 8 + Fe, Si + Ca 80, 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





A PLEA FOR UP-TO-DATE BRIDGEWORK IN THE 
UNITED KINGDOM. 


Sir,—I read, with much appreciation, Mr. R. H. White’s 
letter in your issue of November 3rd, and I feel that I can 
endorse his statements to a very large extent. 

I agree with Mr. White as to the urgent necessity for stan- 
dardisation as far as possible. Owing to the war the cost of 
labour has risen prodigiously, and it is, perhaps, doubtful 
whether it will ever fall to the pre-war level. ‘To enable us to 
become a competitive nation as regards structural work, 
unnecessary labour must be carefully avoided and everything 
done to lower the shop cost, consistent of course with good 
workmanship. Methods of design and manufacture of structural 
steelwork have completely changed duri the last twenty 
years, and new light has been cast on problems which formerly 
were left unsolved. Structures designed by the old methods 
would not stand modern investigation. The trouble is that 
many British engineers still cling to the old ways and refuse to 
change. 

It is obvious that if we are to compete in the markets of the 
world, we must be absolutely up-to-date in theory and practice. 
We must save labour where possible and put no useless metal 
into our work. To do this we must put all that we use in the 
right place, and eliminate as far as possible needless indirect 
and. bending stresses, Consideration for the public safety also 
demands that, where possible, uncertainties should be kept out 
of design. 

Taking plate girders. These are not easy to design properly, 
specially those carrying heavy loads. The rivet spacing in the 
main angles to take up the horizontal shear is very often merely 

ssed. Ihave frequently seen a pitch of 4in. put in regardless 
of what the stress on the rivets may be. I have also seen girders 
with four or six wide flange plates connected to the web by 
two narrow angles, the flanges being balanced on the angles 
by means of the ancient cranked stiffeners without gussets. 
The true stress in those poor main angles must be something 
colossal. It is impossible in a heavy girder safely to transmit 
the horizontal pull of the flanges to the web by means of two 
single-riveted angles. I have sometimes found it impossible 
to do so by means of -double riveting spaced as closely as 
possible, and have had to resort to the box girder. 

Again, the bearings of heavy plate girders are very rarely 
reinforced, and at the bearing the whole of the reaction has to 
be transmitted to the web by a quite inadequate number of 
rivets in the vertical leg of the main angle. I suppose it ix 
assumed that the web plate bears hard against the lower flange. 
This is very rarely the case with the best of workmanship, and 
the smallest clearance is quite enough to throw all the stress on 
to the rivets. 

Another fault is often found in the web joints, vertical covers 
only being used. In this way nearly all the resistance of the 
web plate to bending is lost at the joint, unless the moment of 
resistance of the rivets in the cover is equal to the moment of 
resistance of the web, the allowable safe tension stress being 
reduced by the stress already put into the rivets by the vertical 
shear at the joint. The true nature of the stresses in the web 
is a problem on which authorities differ, and no conclusive 
solution appears to have been arrived at, 








Turning to braced girder bridges: It is no uncommon thing 
to see overhead bracing entirely dispensed with, even in spans 
of 260ft. Surely this is absolutely necessary, .The upper 
chords are struts and often curved. I cannot imagine any 
theory that will tell us the true stresses in these members if 
unsupported laterally. ‘ 

It is only possible to calculate the stress in a strut if we know 
its length. In this ease the length is unknown. If we assume 
it to be the full length of the girder we still have no points of 
fixture. I think that if we could find out the true stress in these 
unsupported chords under full load we would find that twenty 
tons per square inch would be nearer than the six and « half 
allowed by the Board of Trade. If, on the other hand, we brace 
the plane of the top chord right along by some finite bracing 
system, and put in a stiff portal bracing between the end posts 
of the opposite girders, to take the reactions from the system, 
we are fairly safe in assuming the length of the strut to be that 
between the horizontal posts of the bracing system. We have 
alsé a system which will convey the upper wind stresses directly 
to the abutments. 

There are numerous bridges up now, and more being built 
without any or with very little overhead bracing. I know 
that many designers assume the length of the chord struts to 
be that between the points of intersection of the diagonals, 
but if these points are not fixed horizontally by a rigid overhead 
frame, there is no fixture, and nothing to prevent lateral 
buckling, or at least a very high induced stress. What becomes 
of the wind pressure load when there is no overhead bracing ? 
It must be taken by the rivet heads in the cross girder end 
connections at tremendous adverse leverage. 

Up to the present we have had few bridge breakdowns in 
England, but structures have stood for many years and then 
fallen, so that existence is no proof of strength or adequate 
design. I have seen many of these bridges, bridges of large 
span, with a “basket handle” in the middle of the upper 
chords, perhaps two. Who can say at what stress per square 
inch they are working ? 

Again, if we take the unit stresses and designing rules ado} ted : 
These vary greatly according to the opinions of the designers, 
The rules of British railway companies are nearly ail different 
and vary very widely. Nearly all ignore the effect of impact 
due to moving loads, A live load is not and never will be a 
dead load, A live load on a short span has almost double the 
effect of a dead load of like amount. Chiefly we rely upon 
a safe stress of 6} tons per square inch to cover the tensile 
effects of both added, and to act as a basis for our strut formule 
Cross girders and rail-bearers calculated thus are stressed to 
nearly 13 tons per square inch, not 6}. Surely it is more 
sensible to add in a load covering the impact effect and then use 
a suitable factor of safety. 

Struts and columns are also worthy of very careful con- 
sideration. Mr. Moncrieff’s investigations showed us that many 
of our cherished ideas were of the nature of delusions. He 
proved that practically no column could be considered fixed at 
the ends, He also demonstrated the great effects of bending 
due to excentric loads. I find that a common error is not to 
consider the load excentric so long as it rests on the cap of the 
column. I have seen columns designed thus with a most decided 
bend in them after being loaded. The bending stress should 
always be considered unless the centre line of the column 
coincides with the centre line of the load. This is a very common 
fault in crane columns in buildings. I once investigated a 
building supposed to have been designed for a factor of safety 
of five. Under the worst condition I found the stress in the 
columns to be no less than 27 tons per square inch. 

Most of our leading contractors, some of our consulting 
engineers, and one or two railway companies work to up-to-date 
rules of design. It would be of great benefit if a thorough 
investigation were made into both theory and practice and 
some definite understanding arrived at. Standard specifications 
could then be drawn up for all to work to, the public safety 
would be ensured, and we would have some chance of again 
becoming a competitive nation in this particular manufacture. 
A large amount of the steelwork manufactured here and sent 
abroad is designed by the latest and most up-to-date methods 
by people who are always investigating and do not hesitate to 
alter their practice when they deem it advisable. The result 
is some magnificent structures. Why should we not have the 
same high standard throughout, officially settled, but always 
open to improvement as modern science casts light upon what 
is now obscure. Huon R. Lewis. 

Middlesbrough, November 20th. A.M. Inst. C.E, 


FRENCH “ PACIFIC” TYPE LOCOMOTIVES. 


Srr,—One hardly dikes to criticise such a fine design of loco- 
motive as the “ Pacific’ type engines recently under con- 
struction for the French Government by the North British 
Locomotive Company, Limited. At the same time, to my 
mind, the fire-box design is a bad one, and I am anxious to 
know what advantages there are in such a design of box to 
outweigh the advantages which would have resulted from 
inclining the front water-leg and keeping the fire-box entirely 
behind the driving wheels. This would have enabled a perfectly 
simple, regular, and straightforward shape of box to be used. 

Apart from the extra cost in constructing the type of box 
adopted, it must be difficult and costly to maintain and repair, 
and, further, the arrangement of stays in diagonal fashion is 
not a good one, when considering expansion of plates, &c., in 
service. ‘This shape of box has, I believe, been in use for about 
seven years, and it would be instructive if you could publish 
the reason for its adoption. It would also be interesting to have 
particulars as to its maintenance, cost, and behaviour in service. 

Wittsram J. Griaas, 
Locomotive, Carriage, and Wagon Superintendent, 
Jamaica Government Railways. 

Kingston, November 2nd. 

{ We will endeavour to obtain the particulars for which Mr. 
Griggs asks, but fear it will not be easy to do so nt the present 
time.— Ep. Tue E.] 








A WELL-KNOWN firm of high-class motor car builders 
in America has carried out a series of tests to ascertain 
the relative efficiencies of accumulator and magneto 
ignition systems, and has abandoned the latter after 
a long series of tests on the dynamometer and on the 
track. The conclusion reached was that there was 
nothing whatever to choose between the two systems 
at moderate and high speeds, but that with low-crank- 
shaft speeds the magneto was unreliable. American 
motor car makers argue that if the accumulator is to 
become a part of every car because of the starting and 
lighting requirements—as indeed it has already become— 
then there is nothing to be gained by carrying the magneto 
as a reserve form of ignition. Mr. A. Ludlow Clayden, 
in a paper on the “ Electrical Equipment of a Car,” 
read before the Institution of Automobile Engineers, 
recently, said that obviously if the dynamo can be 
depended upon to furnish ignition current with the same 
reliability as the magneto, there is no object in carrying 
the additional weight of a separate electrical machine. It 
is, however, not so much the dynamo as the accumulators 
and trem ler coil that motorists have had cause to 
mistrust in the past. On the other hand, a well built 
magneto is an almost infallible instrument. 


en 








Nov. 24, 1916 


THE ENGINEER 


463 








RAILWAY MATTERS. 


Tae Federal law officers in the United States are 
corn with the railway authorities with a view to the 
early trial of a test case under the Eight Hours Act. 


Tue London and South-Western Company’s electrical 
service between Waterloo and Claygate was opened on 
Monday Jast. . This.completes-the present. scheme.of that 
company for the electrification of its suburban lines. 


Or the staff employed by the Buenos Aires and Pacific 
Railway who had joined the Colours, two have won the 
Military Cross, one has been mentioned in dispatches, 


and one—unfortunately since killed—had heen awarded 
the D.C.M. 


Ir was stated in the House of Commons on the 9th 
November by Mr. Pretyman, on behalf of the Board of 
Trade, that he understood that the South-Eastern and 
Chatham Joint:Committee proposed to introduce another 
Bill for powers to strengthen Charing Cross Bridge. 


It is rumoured, states Railway News, that with a view 
to releasing more passenger porters and to allow for the 
greater employment of women, a maximum weight for 
individual parcels sent by rail is to be fixed, and that the 
limit of luggage per passenger is to be strietly enforced. 

THE Board of Trade, under Clause 64 of the ConZiliation 
Scheme of 1911, has, at the request of both sides of the 
North British Conciliation Board, interpreted the question 
as to whether female carriage cleaners are included in the 
scheme. The award of Sir George Askwith is that they 
are not ineluded. 

Tue New York State Railways Company, an inter-urban 
system, is having the ends of its electric cars painted 





below the windows in alternate wide strips of red and white, | 


NOTES AND MEMORANDA. 





‘Tue largest anchor ever made in America weighs just 
under ten tons. It was for one of the United States 
super-Dreadnoughts. 

THERE are 8757 vessels registered in Canada, of which 
4312 are st The to amounts to 929,312. 
‘The number of vessels constructed in Canada last year 
‘was 246 of 18,832 tons, compared with 329 of 43,000 tons 
during the previous year. 

In 1915 there was a slight decrease in the value of 
coal mined in India, although the output was somewhat 
larger than in the previous year. The total output was 
over 17 million tons, 15} million tons of which were raised 
in the Bengal, Bihar, and Orissa fields. 


THE United States Bureau of Standards has completed 
a very careful determination of the freezing point of 
mercury, using platinum resistance thermometers to 
measure the temperature. The result of this work gives— 
38.87 deg. Cent. (—37.97 deg. Fah.) for this temperature. 


THE Army and Navy Journal, New York, learns that 
the Machine Rifle Board has submitted its report to the 
Secretary of War, and that the Board is seriously con- 
sidering two types of machine rifle, a light mobile machine 
gun, and a heavy water-cooled machine gun for stationary 
defence. 

Berore the war, says the Jron Age, Great Britain 
controlled the tungsten ores and Germany the manufacture 
of tungsten alloys. To-day, according to this paper, 
spurred by high prices the United States leads the world 
in the production from its own territory of tungsten ores 
and alloys. 


In order‘ better to identify the pipes in steam generating 








50 as to make approaching care more readily distinguished. stations, the American Society of Mechanical Engineers 


At present the cars are painted almost the same colour as 
that of the permanent way. 


THE Pennsylvanian Railroad Company provides all its 
shopmen, who ask for them, with goggles free of cost, and 
those men whose eyesight is not normal may have their 
glasses mad to an occulist’s prescription. Up to a recent 
date there had been 30,145 pairs of plain, and 452 
pairs of prescription lens goggles issued, and by their use 
the number of eye accidents has been reduced by 21 per 
cent, 

Mr. J. H. Tuomas recently asked the President of the 
Board of Trade a question as to long hours being worked 
by railwaymen, to which Mr. Runciman replied that it was 


the case on railways, as in other employments, that the | 
release of men for military service had- resulted in long | 


hours being’ worked in many instances, but he was not 


aware that any signalmen had to ‘work ninety hours | 


per week. 


Box tunnel will be closed after Christmas for about 
a month in order that some repairs of quite an ordinary 
character may be carried out more readily and in less time 
than would be ible were the trains running as usual. 
Communication with Bath will be most affected, a8 trains 
to and from Bristol can travel over the Badminton line; 


those for Bath will have to journey vid Melksham and | 


rejoin the main line at Chippenham. 
At the meeting of the South Indian Railway Company 


on the 15th inst., the chairman, speaking of the trouble 


with the Ceylon Government over the Indo-Ceylon 
connection, said that the Railway Board of India had 
offered to intervene in » friendly way with a view to the 
settlement of the differences. A meeting was arranged 
last September, but the unfortunate illness of the Governor 
of Ceylon caused it te be postponed. 

Tse Canadian Board 
possesses powers to deal with fire protection along the 
railway. During the four years that the Board has had 


charge of this work there have been 686 forest fires, which | 


originated within 300ft. of the railway lines. The area 
burned was 37,263 acres, and the damage done 74,256 dols. 
Of the latter sum 11.2 per cent. was payable by the railway 
companies. As to the causes of the fires 33.9 per cent. 


were due to locomotives, 9.5 per cent. to railway servants, 


11.4 per cent. to tramps, and 12.5 per cent. to settlers. 


Jupoine from a letter addressed by Mr. J. H. Thomas 
to the Railway Review, it would appear that the war bonus 
paid to railway shopmen is treated like wages, and when 
men are absent from duty proportionate deductions are 
made. The companies explain that. this has been done 
to check bad time-keeping, but on it being pointed out 
that this led to the innocent being penalised as well as 
the guilty, it was agreed that where a man worked over- 
time and then made un any time he had lost, no portion of 


the bonus is to be deducted. Nor where .a man is absent | 


on leave for a day or where he is absent for a satisfactory 
reason is any deduction to be made. 


AT a meeting of the Consolidated Signal Company, | 


of Railway Commissioners | 


| has suggested the painting of the flanges in different 
| colours. For instance, white is recommended for high- 
pressure steam, buff for exhaust steam, blue for water, 
| aluminium for gas, grey for air piping,-&c. 

AccorpInG to information received at the Offices of the 
High Commissioner in London for Canada, peat available 
for commercial exploitation in the Dominion has been 
discovered in one district covering 140,000 acres. It is 
| estimated that from this area 115,000,000 tons of fuel could 
be procured. Seven deposits of peat in the Montreal 
district, and a like number in Ontario, are considered to 
| be eapable of yielding 23,500,000 tons and 26,500,000 tons 
| of fuel respectively. 

Ir is stated that on account of the scarcity of copper 
in Germany, zinc is being used for electric’ conductors. 
| The conductivity is, of course, very much inferior to 
| that of copper, and even aluminium, but is better than 
| that of iron. Taking copper as 100 per cent., aluminium 
comes next with 58.4, zine third with 28.5, and iron 
| last-with 12.5 per cent. conductivity. A peculiar feature 
| about steel for conductors is that its effective resistance 

is much higher to alternating current than to direct 
| current. 


Liquip chlorine has come into rapid recognition during 
| the past few years for the disinfection of water supplies. 
Since its first application on a working scale to a municipal 
| Supply less than five years ago, many installations have 
been made throughout Canada, according to Mr. F. F. 
| Longley in the Contract Record. The low cost of this 
treatment compared to any more complete purification 
| such as filtration, its demonstrated efficiency, and the 
| simplicity of its installation and application, have resulted 
in its rather hasty adoption in many cities. 


Cost of making petrol by the Rittman process, as 
shown by the Unites States Bureau of Mines in a recent 
report, is from 134d. to 7d. per gallon. The variation 
in the cost is due to a wide difference in the price of the 
residuum used‘ as the base of*the process in the tests. 
This difference in price of fuel oil was assumed in order 
that production cost could be estimated both for low 
and high-priced: crude. The figures show a recovery 
| of only 17-per cent: of petrol, as compared with 80 per cent. 
which was announced for the process when its discovery 
was first. made~ public: 


Tests to ascertain the power losses in gear boxes of 
motor-cars show that these are greatest on the low gears. 
Mr. H. E. Wimperis found that the average loss on top 
gear was 5 per cent., on the second gear 16 per cent., and 
on the bottom gear 27 per cent. As both the second and 
| bottom gears are indirect the difference in the efficiencies 
| seems to be due in a very large measure to the more rapid 
| churning of the gear box lubricant on the bottom gear. 
| The Autocar sees in these figures the strongest possible 

argument in favour of more scientifie lubrication of the 
| gear box. ‘Troughs for the individual gears might prove 
| a solution of the problem. 


THE number of blast furnaces in France in unoccupied 





Limited—a combination of all the railway signal manu- | territory is now forty-eight in blast, according to L’ Usine, 


facturing firms—on the 16th inst., the chairman said that 
practically the whole of the work carried out by the 
subsidiary companies was under the control of the Ministry 
of Munitions, the Admiralty, or the War-office, and he 
was glad to be able to say that the relations with those 
departments were most excellent and the reputation the 
subsidiary companies had created for good work and fair 
dealing would, without doubt, ensure to them a continuance 
of orders so long as labour and materials were available. 
Could additional suitable skilled labour be obtained, all 
their factories would very materially increase their output 
of war materials. 


Ty Mr. J. B. Ball’s paper on the Keadby Bridge, read at 
the Institution of Civil Engineers. on the 2Ist_ inst., 
reference was made to “ sand drags.’’ These consist of 
a short length of parallel rails laid in a trough of sand. 
Where provided to intercept trains that run back, they are 
entered by trailing points which are self-acting like 
runaway catch points. Where provided, as at Keadby, 
to stop trains that overrun the signals or at the foot of 
inclines to stop trains that have got out of control they 
are entered by facing points. These points are connected 


to the signal-box and normally lie for the straight line, 
but when the signalman notices that a train is in difficulties 
he opens the points so that the train enters the drag and 
is pulled up by the sand. 


Paris, with eight ready to be blown in as soon as coke can 
be obtained. These furnaces are situated on the coast 
at Calais, Outreau, Panillac, Trignac, and Le Bouceau ; 
in central and southern France at Le Creusot, Chasse, 
| Givors, Firminy, Alais, Montlucon, Decazeville, Furnel, 
| Saut-du-Taru, Tarascon-sur-Ariége and Ris. The furnaces 
| use both French and foreign ore, and their present output 
| is only from 110,000 to 120,000 tons per month. The 
| basin of Nancy furnishes over 50,000 tons of ore per 
month, while the plants on the coast get ore mostly from 
Bilbao, Spain. 

In addition to the ordinary and well-known refractories 
in which silica and alumina play the chief parts, the 
somewhat rare product zirconia has recently received 
much consideration. Whilst zirconium is fairly widely 
distributed in Nature, it is in very small quantities, and 
can be rightly classed as one of the‘rarer elements. The 
most important source of the element was until quite 
recently the mineral zircon with its gem varieties, hyacinth 
and jargon. The chief source of the ore at present is the 
naturally occurring oxide, baddeleyite, which is almost 
pure zirconia. This has been obtained from the pyroxenite 
sand of Sao Paulo, South Brazil, also in Ceylon and in 
Montana, U.S.A. Its melting point is probably about 





2700 deg. Cent., and at 3000 deg. Cent. it begins to 
volatilise. 








MISCELLANEA. 


WE understand that a special feature of next year’s 
Royal Agricultural Show at Cardiff, will be a demonstration 
of agricultural motors. The exact nature of the restric- 
tions upon the exhibits has not yet been decided upon by 
the Ministry of Munitions. 


OrpeERS totalling more than £540,000 have recently 
been received by a well-known engineering firm in America 
for equipping with turbine propelling machinery forty-four 
merchant ships, now under construction or contracted for 
at the yards of shipbuilding conipanies on the Atlantic 
and Pacific coasts. 


Tue roof of the Coliseum, now being erected as the main 
structure of the group of buildings for the Eastern States 
Agricultural and Industrial Exhibition at Springfield, 
Mass., U.S.A., will be supported by main arch trusses 
spanning nearly 200ft. without.the rods at the floor level. 
The building measures 200ft. by 305ft., and contains 
lecture rooms and exhibit spaces. 


Accorpina to the Iron Age the greatest gun-proving 
plant in the world is to be established at May’s Landing 
a few miles from Atlantic:City, N.J., by the Bethlehem 
Steel Company, primarily for the use of the United States 
Government. The company has purchased a tract of 
land comprising 20,000 acres, nearly 18 miles long and from 
3 to 6 miles wide. .The tract is said to be as level as a floor. 


Ir would appear from the American Exchanges that 
hitherto there has been no ordinance in existence to 
regulate the weight, size, and speed of motor vehicles in 
New York. Machines without any limit as to weight can 
make use of and destroy the city thoroughfares without 
breach of the law. The subject is now receiving attention, 
and before long regulations will be drawn up dealing with 
heavy motor traction. 


THE Gaceta de Madrid of October 11th, publishes a 
notice, issued by the “‘ Ministerio de Fomento ” authorising 
the Sociedad Electro Metalirgica del Ebro to utilise 
the waters of the river Ebro, in the district of Séstago, 
at the rate of 120 cubic metres per second, for industria! 
purposes. The necessary works must be commenced 
within a period of three months from the date of granting 
the concession, and must be completed within five years. 


From an unusually well-informed source, the Army 
and Navy Journal learns that Germany is building seventy- 
five submersibles of the same type as the U-53, which 
recently visited Newport, R.I., and subsequently played 
havoc with shipping off the Nantucket Lightship. Accord- 
ing to this paper's informant, Germany plans to use 
twenty-five of these U-boats in a relentless campaign 
against Norwegian ships, which the news of the last 
few days shows has already begun, twenty-five others 
in a general campaign of maritime destruction, the third 
twenty-five being kept at the submarine base on the 
North Sea in reserve. . 

A NEW company with a large capital has been formed 
for the manufacture of nitric acid and other chemical 
products in Sweden. According to the Chemical Trade 
Journal, it has entered upon a contract with the Royal 
Waterfalls Board for the supply of electric energy, 
and the works will be erected on the area reserved for 
industrial installations at Trollhattan. The annual 
capacity will be some 7000 tons concentrated nitric acid, 
with nitrates as an auxiliary product. The new company 
will adopt the Birkeland-Eyde method, for which rights 
have been secured for Sweden. The work is being pushed 
ahead with all speed, and the works are guaranteed to 
be ready this year. The Swedish explosive industry 
and the large Grangesberg mining company are represented 
on the board. © : 

TE name aeroplane to designate heavier-than-air-craft 
has been discarded officially by the United States National 
Advisory Committee for Aeronautics. In a report issued 
in Washington on October 27th on ‘“ Nomenclature for 
Aeronautics,’ the name “airplane” is substituted. 
Examination of the preferred terms shown indicates that 
an effort has been made to eliminate all foreign words 
which have come into use through the development of 
aircraft, says the Army and Navy Journal. Most of these 
are French. Very few such words have- been retained, 
however, even such terms as volplane being discarded in 
favour of glide, and volpique rejected for nose-dive. One 
French term retained is cabré, which is defined as meaning 
the flying attitude of a machine which travels*‘‘ down by 
the stern ’’ when in the air. 


Many canal schemes have been introduced since the New 
York barge canal was , and some have passed from 
the stage of agitation into that of preliminary surveys. Of 
these there are four in the region of the Great Lake: which 
are worthy of notice. If built, they will be in effect 
extensions of New York’s barge cana!. ‘Thee canals 
are, first, the Lake Erie and. Ohio- River canal, which 
would join the Ohio River at Pittsburg with Lake Erie ; 
second, the Lake Erie and Lake Michigan canal, joining 
the heads of Lakes Erie and Michigan by a line only 
one-third the length of the present natural route ; third, 
the proposed improvement of existing canals in Illinois, 
which extend between Lake Michigan and the Mississippi 
river ; and fourth, a canal from the head of Lake Superior 
to the cities of Minneapolis and St. Paul. 

In the industrial centres of the North of England the 
great increase in the use of electric energy during the war, 
owing to the output of munitions, &c., is reflected in the 
reports from the various power generating stations. In 
Sheffield the present Neepsend plant being unable to meet 
the demand, the city council has adopted the recom- 
mendation of the Electric Light Committee, to erect a 
new generating station, and has decided upon a site. The 
review of the year’s working of the Halifax Corporation 

wer plant shows that the units sold amounted to 
13,583,633, an increase of 2,507,740 over the previous 
year’s output, the whole of which was due to the increased 
supply of current for power purposes. The Huddersfield 
Jorporation plant has also met with an increased demand, 
the output of three-phase motors connected during the 
year being equal to 4050 horse-power. Leeds electricity 
department reports an urgent need for the expenditure of 
over £400,000, apart from £159,000 to be spent on the 
tramways, 








THE ENGINEER Nov. 24, 1916 


oQqaaaaaoooEooaauoIuuIIIIIoIoIooIIoIooooaaalaeeee———————————————————————eESEESSEESESEEe——eeeee___eee_e_e___e___e_e____ees=_e==_s==eE=E_ee=eEeE=S=Sl_T_EEE==S! 





CATSKILL AQUEDUCT—DRAINAGE EQUIPMENT FOR HUDSON RIVER SYPHON 


(For description see page 464) 











Fig. 7—TENSIONING THE BOLTS OF THE DRAINAGE SHAFT CAP 

















ig. 8—PUMPING FLOAT AT BOTTOM OF THE DRAINAGE SHAFT 
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What is “Hardness”? 


DEFINITE as our sense impressions are of hard- 
ness and softness within a certain range, it 
remains a fact that science has not yet succeeded 
in formulating a satisfactory definition of the term 
“hardness.” Still less successful have been the 
efforts made to devise means for measuring it in 
terms which are other than arbitrary. As to what 
hardness: is and what causes it, we may be said to 
be in profound ignorance. According to Dr. Unwin, 
hardness is the resistance a material opposes to 
penetration by another body. Dr. A. KE. H. Tutton 
defines it as the resistance offered by a smooth 
surface of a solid substance to abrasion by a sharp 
fragment of another substance of slightly greater 
hardness. Sir Robert Hadfield conceives it to be 
simply “resistance to deformation,’ and _ holds 
that to measure it in a metal one has only to measure 
the yield point. In practice “ hardness ” is measured 
by means of various forms of testing devices, of which 
the Brinnel indentation instrument, the scleroscope 
rebound instrument, and Professor Turner’s scratch 
test instrument are typical. The Brinnel method 
is in wide practical workshop use, and is undoubtedly 
a valuable aid in many processes, particularly at 
the present moment. A fourth conception of “ hard- 
ness” should also be noted. According to many, 
we might almost say to most, practical engineers 
hardness in a metal is identical with its power of 
resisting wear. That hardened material resists 
wear better.than material not hardened is very 
generally true, and its truth is exemplified in the 
practice of case-hardening, and of hardening and 
tempering tool steel. Indeed, it may be said that 
in almost every case the engineer desires hardness 
in certain parts of his machines only because he 
wants those parts to have an enhanced resistance 
to wear. This aspect of hardness is the really 
important one from the practical point of view. 
Direct tests on the resistance of a metal to wear are, 
however, very difficult to carry out under workshop 
conditions, and absorb much time even in the hands 
of a skilled experimenter. It is, therefore, of great 
importance to determine first whether the simpler 
appliances used in the Brinnel, scleroscope, or 
scratch tests do give us reasonable and consistent 
measurements of hardness, and, secondly, whether 
the hardness so measured may really be identified 
with resistance to wear. 

It may fairly accurately be said that the Brinnel 
indentation test corresponds with Dr. Unwin’s 
definition of hardness, Professor Turner’s scratch 
test instrument with Dr. Tutton’s definition, and 
—although this point is not immediately obvious— 
the scleroscope with Sir Robert Hadfield’s conception 
of hardness. Little reflection is required to show 
that the three definitions can scarcely be con- 
sistent among themselves and that the three 
instruments can hardiy be held to measure one, 
and only one, property of metals, and that one 
the same in all three. cases. The Brinnel test 
determines the .“‘ hardness”’ by | observing. the 
indentation produced in a specimen when a sphere 
commonly 10 mm. in diameter is pressed against 
it by a known foree. This force, in kilogrammes, 
divided by the area of the indented surface in square 
millimetres gives the so-called: Brinnel ball hardness 
number. Professor Turner’s scratch test is made 
with a diamond-pointed lever. The weight in grams 
which has to be exerted downwards’ on the diamond, 
in. order that it shall,~when moved over the specimen, 
produce a ‘scratch one-hundredth of-a millimetre 
in width is taken as the hardness number. In the 
scleroscope a diamond-faced hammer, weighing about 
40 grains, is dropped on the specimen from a fixed 
height. ‘The hammer rebounds, and by the height 
to which it rises against a fixed seale the hardness 





of the specimen is measured. It thus appears that 
the Brinnel test is influenced primarily by the crush 





ing strength of the specimen, and the scratch test 
primarily by the shearing strength. The scleroscope 
test may be said to be influenced primarily by the 
imperfection of the specimen’s elasticity, particularly 
so if, as seems to be the case, it is essential for the 
success of this test that a permanent indentation 
should be left on the specimen by the fall of the 
hammer. No doubt in each case the figure arrived 
at is influenced in a very complex manner by pro- 
perties of the specimen other than and in addition 
to that mentioned. Nevertheless, it is reasonably 
clear that the three methods do not and cannot all 
measure the same property or the same combination 
of .properties.. This deduction is strengthened by 
noticing the “ dimensions ” of the respective hardness 
figures. The Brinnel number is really a_ stress, 
that is to say, a force divided by an area. The 
scratch test number is a force..’ The scleroscope 
number has the dimension. of a length, buf more 
properly it is to be regarded .as representing an 
amount of potential energy. Many experiments 
have been conducted with the object of deducing a 
relationship between the Brinnel and the scleroscope 
numbers, and it is commonly believed that the 
Brinnel number, divided by six, is approximately 
equal to the scleroscope number for the same material. 
Recent careful experiments on the point, conducted 
on thirty-three different samples of steel and two 
samples of bronze, show an average ratio of 5.94. 
The variation from the average is, however, at times 
considerable. Thus, in seven cases the ratio is 5.5 
or less, and in one case it is as low as 4.0. In seven 
cases it is 6.7; 6.8, or 6.9, the latter being the highest. 
figure recorded: The relationship, if one exists, is 
therefore subject to considerable variation. 

Until we are able to define hardness, it will be 
impossible to say whether or no our present means 
for measuring it give reasonable results. The 
scientific definition of hardness is, however, a matter 
very largely of academic interest. The practically 
important point is that.we should be able to answer 
the question, Is hardness, whatever it is, really 
a criterion of the resistance to wear possessed by a 
metal, or, to be move precise, do the means in exist- 
ence which are commonly regarded as measuring 
“ hardness ” give us a measure of the resistance to 
wear ? There is no very apparent reason, physically 
speaking, why hardness and resistance to wear 
should be identical, or even be in fixed relationship. 
Experimental evidence is available on this subject, 
and clearly points to an entire absence of identity 
or relationship at least between “hardness” as 
measured by the Brinnel test and resistance to wear 
as measured in a machine specially designed to 
produce wear by sliding abrasion. In the experi- 
ments referred to the wear on the specimen was 
expressed as the thickness of the surface layer in 
mils worn away per 1000ft. of slip between the 
specimen and the body causing wear. The reciprocal 
of this figure was taken as the resistance of the 
specimen to sliding abrasion. For the same series 
of steels and bronzes, as referred to above, the ratio 
between the Brinnel hardness number and the 
resistance to sliding abrasion as thus determined was 
found to vary not only considerably, but quite 
erratically. It might be as low as 0.7, or it might 
be as high as 64. Of two materials, both having 
a Brinnel number of 206, the resistance to sliding 
abrasion in one case was 48 and in the other 80. 
One specimen of steel, having a Brinnel number of 
330, had a resistance to sliding abrasion of 500, 
while another, having a Brinnel number of 332, had 
a resistance of but 24. Clearly, then, it is almost 
impracticable to deduce from the Brinnel hardness 
number of a metal its relative wear resistance. In 
saying this, we do not wish to convey the impression 
that the Brinnel, and, by implication, the scleroscope 
methods of testing for ‘‘ hardness,” are of no practical 
value. The contrary is quite clearly the case. 
These methods give us a very ready means of ascertain- 
ing in the workshop whether or not our: materials 
are being kept up to standard. It appears undesir- 
able, however, to speak of the figures obtained from 
these tests as the “hardness”’ of the materials tested. 
This term should, we suggest, be defined, as it is 
interpreted in practice ninety-nine times out of a 
hundred, as the resistance of the material to wear. 
By so doing we would be left to seek a practical 
workshop method of quickly determining ‘“ hardness,” 
but we would obviate the risk now in existence 
of being seriously misled over a very important 
matter. 


The Problem of Aeroplane Supply. 


‘Tue relatve urgency of the claims of the Admiralty 
and the War-office to the output of the aeroplane 
and airship constructors of the country has been 
a problem of no mean magnitude since the beginning 
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of the war. It is not wise to gloss over the existing 

. position on the grounds that in war time matters 
of this nature are better left undiscussed. The 
sooner the Army and the Navy adopt a more co- 
operative spirit in securing production the better. 
The problem of seaplane supply is not involved 
in the present controversy, except so far as the 
demand for engines is concerned, and though this 
is a sufficiently crucial source of discord between 
individuals, it is not the main issue, which relates 
to the supply of types, and to the absorption by one 
party of completed machines ordered -by another. 
The whole of a most unfortunate state of affairs 
has arisen, curiously enough, from one of the most 
satisfactory features of aviation—that is, its amazing 
and continual development in practical utility for 
war purposes, and the extraordinary degree of 
efficiency which it has attained during the last two 
years. As an adjunct to modern armies in the 
field the aeroplane to-day is absolutely essential. 
Command of the air is now as necessary as superiority 
in cavalry or artillery were a hundred years ago. 
The result, is a demand for machines that transcends 
all ideas of two years ago. It is a great pity that the 
supply of aeroplanes to the forees never came under 
the Ministry of Munitions. Had it done so, there 
is little or no doubt that not only would an ample 
supply of machines have been secured, but it would 
have been obtained at a more reasonable price. 
When we say that the state of affairs which unfor- 
tunately exists at present has arisen from the amazing 
development of aerial work, it is no more than the 
literal truth. The problem of supplying machines 
in the early stages of the war in anything like the 
quantity needed was doubly difficult, for the reason, 
first, that only a very few very small firms had any 
experience of aeroplane construction, and, secondly, 
hardly any British firms had experience of aero- 
engine manufacture. It is hardly surprising that 
no one foresaw that extensive naval operations 
would not precede the dispatch and maintenance 
of our armies in France, and it was with the well- 
intentioned idea that the Navy should have the 
best that it could obtain at once that the Admiralty 
secured the control of so many aeroplane manu- 
facturing companies at the very beginning of the 
war. Long before it began to obtain aeroplanes 
from these contractors—for the methods of placing 
orders in the early stages of the war were hardly 
calculated to secure quick deliveries—the Army 
airmen in France had practically revolutionised 
the art of flying. Not only did this entail all sorts 
of modifications in details of design, in order to 
bring machines under construction as far as possible 
up to date, thereby causing inevitable delays, but 
it also rendered obsolete many machines which 
were far behind their promised dates of delivery. 
The wastage of machines at the Front at the present 
time is, as anyone may judge from the reports sent 
home, very considerable. But the loss of the spars, 
framework, and nacelle can be fairly easily replaced. 
Experience has shown that any good furniture 
manufacturer can supply such parts easily. The 
difficulty lies in engine supply, and it is that that is 
causing friction, which can be removed in ne better 
way than by taking the work out of the hands of 
the two Departments now concerned and putting it 
into those of the Ministry of Munitions. 

It is a great pity that the question of aeroplane 
supply, ever since the earliest days of the war, was not 
treated in a more common-sense manner Orders for 
machines were placed by couples, by half-dozens, by 
tens and twelves, instead of the hundred or the 
gross, thereby making it worth a manufactvrer’s 
while to adopt methods quite impossible to consider 
for small outputs. It was really extraordinary 
that more businesslike methods of obtaining aircraft 
and engines were not adopted at an earlier date. 
Instead, enormous orders at extravagant prices 
were placed in the United States, and though a 
certain number of satisfactory machines were obtained 
ib this way, no one who knows even a small amount 
anout the then methods of obtaining machines has 
any doubt that had the whole question of supply 
of aeroplanes been tackled in the same manner as 
was the supply of shell, the result would have been 
achieved in a far more satisfactory manner, and 
without the extravagance that resulted from the 
competition between the Army and the Navy. 
When one branch was obtaining standard designs 
in large quantities at low cost, the other was paying 
high prices for handfuls. Exclusive of. engines, 
the prices paid by the Admiralty last year were in 
some cases amazingly high. The contract for the 
rest of the machine was an entirely separate one, 
and the price for fuselage, planes, and undercarriage 
was sometimes enormous. The difficulty of getting 
engines was only partially met by extensions to 
existing works in this country, and foreign engines 





were largely imported. The whole of the policy 
with regard to supply and subsequent utilisation 
of aircraft by the Admiralty and the War-oftice has 
been unsatisfactory since the very beginning. A 
source of great heartburning, which most adversely 
affects the relations between the R.F.C. and the 
R.N.A.S., is the absolute necessity for occasionally 
having to commandeer for the work of the former 
machines ordered by the latter for other duties. 
Much of the trouble has arisen in this way, and there 
is no central fighting authority to decide who is 
right in the matter. The appointment of the Air 
Board did not solve a problem such as this. It did 
not really assist the question of supply, owing to the 
scope of the power being insufficient. The Parlia- 
mentary Air Committee could do even less. In 
any case, the very rapid growth of the aerial service 
was bound to bring in its train a host of questions of 
this nature, being, as it is, a service of primary 
importanee, split up between the two older Services, 
and regarded as a minor branch of each. The 
question of bringing it under one head introduces 
very serious difficulties, and the principal objectors 
at the present time are undoubtedly at the Admiralty. 
That the view that the Admiralty must: control its 
own officers is a plea of exceptional strength must 
be admitted ; that it may acquire all the supplies 
it may think it is likely to require, while the Royal 
Flying Corps at the present time is suffering from a 
shortage, is quite inadmissible. Who, then, is to 
be the ultimate authority when such questions 
arise? The matter is far too urgent not to call for 
serious criticism of the length of time for which it 
has been allowed to drift. It is complicated rather 
than assisted by the fact that new designs, embodying 
greater speed or more rapid climbing power, follow 
one after another with great rapidity. Here, again, 
for example, a type of machine such as the Army is 
clamouring for is brought out by the designers of 
some private firm, whose output is allocated to the 
Navy. It is not an Admiralty design, but a private 
one. Machines are ordered. Who should possess 
these machines? The R.F.C., which uses them 
for the Army, or the R.N.A.S., which does not ? 
The matter does not admit of argument, in the 
opinion of practical men, but who or what body is 
there to control either supply. or subsequent alloca- 
tion ? - 

The suggestion that the Ministry of Munitions 
should control supply assuredly never emanated 
from that body. The Ministry controls a very 
large number of firms, which are making aeroplanes 
and aeroplane parts, and the concentration of control 
of supply in the hands of a single unprejudiced body, 
aided certainly by technical officers from the Services, 
but working in such capacities that the mistakes 
of the past months cannot be repeated, would un- 
doubtedly remove many difficulties in the way of 
more harmonious working. It is not suggested 
for a moment that the Ministry should do aught 
than control the manufacture of the types of machine 
required. The numbers and their allocation must essen- 
tially be a matter of military control. In approaching 
the entire problem of aeroplane supply, it must never be 
forgotten that aviation is a science with a tremendous 
future, and that its practice is of such a rapidly 
developing nature that it cannot but be surrounded 
with innumerable little difficulties requiring both 
firm and tactful handling. 








RANDOM REFLECTIONS. 
—_— > onl - 

Two weeks ago we printed a leading article on 
“Increased Production,” in which we showed that a 
greater output per worker meant not only more trade 
for the country but higher incomes for the producers. 
The only persons who oppose this view are to be 
found in‘the ranks of labour. They imagine that two 
things can be gained by the “ ca-canny policy,” first, 
that a certain amount of work can be made to give 
employment to more men, and secondly, that, since 
more wages must be paid per piece the total amount 
of money expended in wages must be increased. 
Both views are fallacious: The first assumes that 
the amount of work to be done is limited. All experi- 
ence proves that that is only- the case when the 
market is spoilt by the total costs per piece being 
excessive. The second assumes that the employer 
is opposed to making large payments to labour, and 
must be forced to do so. ‘This is absolutely wrong. 
What the employer does object to is high wages per 
piece. Every far-seeing employer is now-a-days 
perfectly ready to pay big wages provided he gets big 
results. This article has brought us a delightful 
letter from Dr. Inglis, of Pointhouse, and a copy of a 
contribution which he wrote for the Glasgow Herald 
in December, 1913. It supports everything we said, 
and coming, as it does, from a particularly clear- 
sighted employer of labour,is doubly valuable. Dr. 
Inglis gave an admirable practical example from his 





own experience. “A squad of men completed a job 
by contract in 1908 in 340 working hours, Eight 
months later the same squad, almost to a man, under- 
took a similar job for 5 per cent. less. They completed 
it in 214 hours, thus gaining for themselves a more 
than 50 per cent. increase in wages. The employer 
had also got the work done for 5 per cent. less. “ A 
demand for an increase of 50 per cent, in the rate of 
wages,” observed Dr. Inglis, ** would not be likely to 
evoke a very gracious reply, and yet we see how easily 
it may be gained at times without a correspondin,: 
sacrifice by anybody.” We can anticipate the reply 
of the trades unionist. He will say, ‘ The next tin: 
the same job is offered the employer will base the rat 
of payment on the lower time, and the men will earn 
no more than they did at first.’ We are confident 
that Dr. Inglis, or any other far-sseing employer, would 
do nothing of the kind. He might quite reasonably 
say that a 50 per cent. bonus for doing what ought to 
be done without any was excessive, and the men, 10 
doubt, would agree to some reduction in the cost, but 
he would certainly not run any risk of driving: the 
men back to the original position, for the very obvious 
and simple reason, so Often forgotten by the work- 
people, that it pays him to get as many jobs through 
per year as possible. It is to his advantage, then, us 
much as it is to the men’s, to do nothing which might 
discourage effort. That is the key to the stability 
of premium bonus systems. 


ook Se oe 

WE must confess to a very limited sympathy with 
those who think that the House of Commons shoul 
be peopled with scientists, but when we see with 
what ability a highly trained engineer like Dr. Dugald 
Clerk can handle great economic questions we find: 
ourselves tempted. almost to go the whole hog wit) 
these-novel parliamentary reformers. Dr. Clerk has 
now given two addresses from the Chair to the Royal 
Society of Arts, They are at once remarkable for 
extreme lucidity of expression, a broad and logical 
view that is as convincing as it is attractive, and a 
whole-hearted belief in the past, present, and future 
of the Anglo-Saxon race, and particulafly that part 
of it which inhabits these islands, which is absolutely 
infectious. In his address of last year Dr. Clerk con- 
trasted the deductive methods of Germany with 
the inductive methods of this. country—that is the 
method of pure reason with the experimental method 
and displayed the superiority of the latter. He is the 
apostle of the “ wait and see policy,’ the policy that 
refuses to plunge into wild ventures on hypothetical 
arguments, but prefers to make sure of each step 
before taking the next. Human knowledge, he says, 
is not infallible. It cannot foresee everything. It is 
only by placing stone upon stone, and assuring out 
selves that each is well and truly laid that a durable 
edifice can be raised. That, as all engineers know, is the 
way in which machines have been brought to their 
present state of perfection. But Dr. Clerk, in his 
present address, is dealing with continents and nations, 
and not with the workshop and laboratory. “* Con- 
trasting the disasters which have befallen, German 
logical preparation with our rapid growth of power, 
which is the result of the apparently irregular British 
method, it must now be evident to all the world that 
British stability stands firm while German thought 
has resulted in instability and disaster.” Dr. Clerk, 
of course, does not claim that the British system is 
perfect, and he hastened to assure his hearers that 
the ‘‘ wait and see’ policy might be carried too far ; 
but he does ask us to admiié that “ on the whole. Great. 
Britain hes been highly successful.” How. much 
more so than Germany he endeavours to show by 
figures, which, if they are not quite convincing, are 
at least suggestive. They lead to the conclusion 
that “the state of the German population as to 
efficiency in 1914 has only reached the state attained 
by our population in 1874. From this it is evident 
that Germany must improve greatly in general effici- 
ency before she can even pretend to equal Great 
Britain.” That is a statement which the chronic 
contemners of their own country ought to challenge. 
We hope they will, and we hope in doing so they will 
be led to study the argument on which it is based. 
Perchance, then, Dr. Clerk’s plea to “ our ‘ professional 
whimperers’ to take a more cheerful and just view ot 
the achievement and stability of our common country, 
and to moderate their gloomy joy in depreciation, 
may not be without avail. 


* * * * * 


SrncE last Friday evening we have been haunted 
by a disquieting thought. Is it possible that the 
real censors of technical matters are the members ot 
Council of the Institution of Mechanical Engineers ? 
Is it possible that they, and they alone, are responsible 
for the appearance in several daily papers of blank 
spaces reserved for pictures of the British tanks, 
when the British Press was allowed the privilege—till 
yesterday denied it——of reproducing illustrations which 
had appeared in -many American and Canadian 
papers ? Is it possible that they are responsible for 
the strange view the Transatlantic papers find their 
way into Germany with more difficulty than British 
papers ? Our devotion to the Institution is too great 
to admit readily such a view, and yet we feel uneasy. 
Why, if it is not the Censor, did the Council suddenly 
decide to suppress for the present all reproduction of 
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the paper by Dr. Stanton on “ Hardness Tésting,” and 
prohibit reports of the discussion ? A careful exami- 
nation of the paper reveals nothing that could be of 
vreater value to the enemy than hundreds of other 
things that are printed daily. It reveals no discoveries 
of a startling nature, and the discussion was on the 
whole of a mild and not very illuminating character. 
In neither the one nor the other were we carried up 
into a new atmosphere of thought. They were good 
sound stuff if you tike;-but not epoch-making. Not 
the kind of stuff that only we ourselves were likely to 
have, not the kind of stuff that to secure, Germany 
would be willing to risk the hasty decease at the 
Tower of even her cheapest technical spy. Either, 
then, the Council had formed an exaggerated opinion 
of the value of a paper or-it had been seized with 
sudden timidity. If the latter becomes common, then 
all papers must be stopped, and the technical journals 
may Close their editorial doors and send their staffs 
off to munition factories. Hundreds of articles and 
papers have been published since the war began 
which are of value to engineers. Everyone of them, 
therefore, is useful for war purposes. They have 
circulated knowledge of an important kind, and it is 
better to run the risk that the enemy may be able to 
make some exceptional use of that knowledge than 
that our own people should be deprived of it. 
Frankly, the action of the Institution appears to us 
to be indefensible. If the paper is of surpassing 
technical value it ought not to have been printed 
und distributed to members at all, but ought only 
to have been circulated amongst a select few. If it 
is not of that high consequence—and we do not think 
it is—then there is no more reason why it should not 
be published than why, for example, the admirable 
symposium by the Faraday Society last week on 
“ Refractories,” or many of the thoroughly practical 
papers read before the Institution of Automobile 
Engineers, should not be given freely to the public. 


* * * * * 


It was not to be expected that Mr. Harold Cox’s 
criticism of the Labour Exchanges would be allowed 
to stand unchallenged ; Mr. Cox is too big a man on 
labour economics to be overlooked, and we are not 
surprised to find that Mr. H. E. Morgan, who is 
connected with the Ministry of Munitions, and has 
been in close touch with the Exchanges, replies in the 
Sunday Times of this week. But if the truth must 
be told he does not get to the root of the matter. 
He does not challenge Mr. Cox’s statement that the 
exchanges are costing something like three quarters 
of a million a year to run ; he makes no reference to 
the proposal that applicants should pay a small fee 
for the great services they receive. It is Mr. Cox’s 
statement, obviously made in a more or less jocular 
spirit, that nobody but ‘‘ weary Willies’ used the 
Exchanges, that galls him. He asks if the 90,000 
skilled workers for whom employment was found 
in the twelve. months ending July, 1915, are 
‘weary Willies,” and desires to know if Mr. Cox 
“means to suggest that over a million separate 
persons who have been found work by the Labour 
Exchanges during that period were ‘ weary Willies’ ?”’ 
He informs us, moreover, that ‘‘ eight hundred and 
eighty thousand people have been placed by the 
Labour Exchanges in munition work during the 
war.’ We do not know what Mr. Cox will say to all 
this; it may be safely left to him. But the real 
fundamental point is this. Would not all these 
persons have found positions without the help of the 
Exchanges, and could not the country have got on 
just as well without the establishment of a bureau- 
cracy, and the maintenance of machinery which is 
costing three quarters of a million per year? Mr. 
Morgan might use the same argument to support 
nationalised bakers’ shops. He might be able to show 
that forty million people or so had bought bread from 
them, and therefore contend that the national bakers’ 
shops were useful institutions, forgetting that as the 
same forty million people would have bought the 
bread without the national bakers’ shops, and, of 
course, without the national expenditure on the shop 
assistants, cashiers, clerks, errand boys, &c. &c.—-the 
bureaucreey of the baker—we could do just as well 


without them. 
* * * & & 


WE in Europe have almost forgotten that there ever 
was such a thing as a controversy about the size of 
battleships, and that eminent naval architects and 
gallant admirals used to hold hot argument on the 
merits of the big and the little. That was before the 
war, in that glorious time when one paper theory 
was just as good as another and better, because 
neither side knew what it was talking about. The 
problem has settled itself, as most problems do, just 
as, according to Sir Frederick Bramwell, many a 
letter would answer itself if you left it alone! The 
big battleship is the only battleship ; we no longer 
think of smaller sizes in Europe. But in America 
conviction does not yet seem to have come home to 
the experts, and there are still people, we gather, who 
fear to put too many eggs in one basket and see an 
advantage in “ dispersing the target.”’ ‘To them Naval 
Constructor R. D. Gatewood, of the United States 
navy, has addressed the paper which we reprint on 
another page, and which was read a few days ago in 
New York. It is interesting to us, not becasue there 
are many people left in Europe who need convincing, 





but because it is the expression of a neutral expert 
after the navies on “this side” have been at it 
hammer and tongs for two .years and more, and 
because it confirms, presumably from a study of 
recent naval actions, the principles which have now 
been universally adopted. Mr. Gatewood sums up 
the advantages of the big ship in what we may take to 
be an order of merit. He places first of all greater 
concentration of armament. It is now fully reeog- 
nised, if it were ever doubted, that the best defence 
is an active offensive. That is, he contends, best 
attained by putting as many powerful guns as you 
can carry into one ship. One ship can watch the fall 
of her own salvoes, and make the necessary correction. 
Three smaller ships, which might be the equal of the 
one, find it well-nigh impossible to pick out, each, its 
own salvoes, and the gun practice is not so good. An 
excellent point for the moment, but likely to be 
discounted in the future, when three big ships of 
to-day fire upon one of the bigger ships of to-morrow. 
His other “ advantages’? have a more permanent 
character. Greater buoyancy, better protection, more 
economical propulsion, greater radius of action, 
higher sea speed under all weather conditions, more 
efficient under-water defence, these are all properties 
of the big ship which are constant. The Sir Percy 
Scott-“ish ’’ conclusion to the paper is worth noticing : 
‘These are the reasons that demonstrate so con- 
vincingly the value of the larger ship, and that will 
force us inevitably to build larger and even larger 
units until,’ this is the point, “‘ such time as the 
improvement in submarine and aerial offence shall 
drive the present battleship type from the sea for 


ever.” 
* * * * & 


WE had the pleasure a few days ago of ‘ assisting ”’ 
at a notable dinner party. It was quite a private 
affair, but we feel sure our hosts will permit us to 
say a word or two about it, for it sets an example 
which might be followed with advantage in many 
parts of the country. Around the board were a 
number of labour leaders, and several men connected 
directly or indirectly with the employment of labour. 
After the inner man had been satisfied, the pleasant 
business of the evening began. The chairman made 
an excellent short opening speech on the economic 
questions of the future. He was followed by an 
eminent labour leader, and then by members of 
one “‘ party” or the other. Thus a friendly discus- 
sion was carried on upon the great labour problems 
that are agitating the world. There was little or 
nothing formal about the whole thing; both sides 
spoke as guests at a common board; there was no 
“gallery” to be caught, no outside world to be 
thought of ; it was just a talk between the informal 
representatives of employers and employed about 
the difficulties that both have to face. It was 
remarkable to see how much common ground there 
is between capital and labour when they meet thus 
in friendly diversity. Difference of opinion there 
was certainly, but there was always evident a desire 
to try and comprehend the other man’s point of view. 
Everyone nowadays is saying that what is needed 
is better mutual understanding. A dinner of this 
kind works in that direction, it brings men together 
under sociable conditions, and under the gentle 
conventions of the table. Squabbling, wrangling, 
hot words, and hot retorts are impossible under such 
circumstances. All present are on one side, all 
working with one object in view. The labour leader 
admits his difficulties, the employer reveals his. 
Each sees that the other has his own particular 
troubles. Men become human again. They are 
no longer parts of a capitalistic or a labour organisa- 
tion, trying to get the better in a bargain. One 
object animates both. This, we are convinced, is 
the only spirit through which the settlement of the 
long strife is to be sought. In the past, when works 
were small, many a difficulty was overcome by a little 
human sympathy. The problem before us all now, 
when works must be big and when organisation 
winds red tape round us all, is to find some new method 
of maintaining the human touch. The dinner-party 
conference goes a long way towards that end. The 
party of which we are speaking is only the latest of 
a series. They began in a small way, when everyone 
talked at once. They have grown big, and will 
grow bigger. What is wanted is that they should 
grow wider, too. Such dinners are wanted, not only 
in London, where this one was held, but in the 
greater manufacturing centres. We commend the 
idea to those who can organise such things. Nothing 
but good, and possibly good on a scale which one 
cannot foresee, can result, from them. 








OBITUARY. 


WILLIAM HENRY BALE. 


TuHE death of Mr. William Henry Bale, civil engineer, 
took place at St. Thomas’s Hospital on the 10th inst., 
following an operation. ‘The late Mr. Bale, who was in 
his seventy-third year, had practised as a consulting 
engineer at 181, Queen Victoria-street, E.C., for many 
years, and at the time of his death was head of the firm 
of Messrs. Bale and Hardy. He was the consulting 
engineer to many gas and water companies throughout the 
south of England and in parts of Ireland. In 1870 the 
visited Sicily, the Sahara Desert, and parts of Egypt for 
investigating and preparing mechanical and other reports. 





CHEMISTRY AND ENGINEERING. 


UNDER the title of “‘ Chemistry and Engineering,” 

Dr. Charles Carpenter initiated a discussion at the 
London Seetion of the Society of Chemical Industry 
on Monday upon the training of chemists and engi- 
neers. The underlying point of the debate was the 
problem of bringing up to date our national chemical 
industries, the particular aspect chosen being educa- 
tion. The speakers ranged themselves clearly on 
two sides—those who would bring about co-operation 
between the engineer trained as such, and the chemist 
trained as such, and those who would create the 
chemical engineer or the man who would combine 
within the one individual the functions both of the 
engineer and of the chemist. Dr. Carpenter, who, 
in his management of the South Metropolitan Gas 
Company, was probably the first to demonstrate the 
advantages of two separate staffs, the one working 
under an engineer and the other under a chemist, 
with the closest’ collaboration between the two, 
naturally stood as the protagonist of the former 
policy, and he received considerable support. In 
addition, he prayed in aid somewhat effectively the 
system adopted in the Navy both as regards educa- 
tion, in the first place, and specialisation in the 
second. The system inaugurated by Lord Fisher 
of catching boys young—thirteen and a-half years 
is the entering age for naval cadets—and putting them 
through a definite course, including physics, chemistry, 
applied mechanics, applied electricity, and, above 
all, engineering with workshop practice, was held up 
as a pattern for an educational curriculum for the 
training of the chemist or engineer, coupled with the 
sorting out process which follows later, and which 
enables the special ability of any particular boy 
to be applied in the right direction. In other words, 
Dr. Carpenter and his many supporters argue that 
there should be a good general grounding in science 
and engineering, beginning at a very early age, with 
specialisation in any particular branch later. Thus 
there would be trained chemists with some engineering 
knowledge, and engineers with some chemical know- 
ledge, and a combination of the two in any particular 
works where the two are essential should give the 
finest results. The argument that such co-operation 
must fail of its purpose, owing to there being divided 
control, was again met by a citation of the Navy. 
Here the engineer had control of the engineering 
organisations, and worked with the commander of 
the vessel, but that in no way introduced difficulties, 
nor interfered with the commander’s functions. 
The engineer and the chemist in a chemical works 
might be under the control of a general manager, 
who might be a chemist, and Dr. Carpenter saw no 
difficulties in the way. His own undertaking is 
acasein point. In spite cf somewhat strong advocacy, 
those who favoured specialised training from the 
commencement as chemical engineers met opposition 
from the professors of chemistry, who wished to 
know whether it was the intention to super- 
pose chemistry on engineering or engineering on 
chemistry. To train a pupil in both branches at the 
same time was regarded as involving too great an 
expenditure of time, certainly considerably longer 
than the four years now regarded as the minimum 
for training either an engineer or a chemist. 
- The subject is an old and favourite one of the Society 
of Chemical Industry. It was discussed as long ago 
as thirty-five years, and, judging from the conflict 
of opinion, will still be a controversial topic a similar 
number of years hence. The chemical industry, 
however, involving, as it does, a vast mifimber of 
engineering problems, stands at a critical period in 
its history, for it now has the finest of opportunities 
for re-establishing itself as one of the staple industries 
of Great Britain. Whether this can be done depends 
very largely upon the educational methods adopted 
in the near future. The man of all the talents 
must of necessity be a rara avis. There are a few 
even now in the chemical industry, and genius will 
always make its own way. It is the average man that 
has to be catered for. 








THE TANKS. 

Tue responsible authorities refused last week’ to allow 
us to publish a picture of a “tank” which was then 
in our possession. As similar illustrations have now 
appeared in many papers, it does not appear to us to be 
worth while giving moré attention to the subject until 
something of greater technical value can be published. 








Tux output of a primary cell which is satisfactory at 
ordinary room temperature falls off as the temperature 
falls owing to the change in internal resistance. A paper 
bearing on the subject read some time ago before the 
American Electro-chemical Society. investigates the 
b haviour of secondary betteries at different temper- 
atures of charge and discharge. It is shown that the 
current efficiency increased as the temperature was 
raised up to 50 deg. Cent. Above this temperature 
there was a rapid falling off. The best conditions for 
output were indicated as a charge at a moderate room 
temperature, followed by a discharge at a higher temper- 
ature not exceeding 50 deg. Cent. Several reasons are 
suggested for the falling off in output at temperatures 
above 50 deg. Cent. An alkaline storage cell is subject 
to deterioration, if allowed to stand at a temperature 
above 50 deg. Cent. iS 
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| hand wheel R, which is secured to the axis of the table. 

A NEW SAND MOULDING MACHINE. |The wheel is then turned by hand through half a revolu- 

Sac | tion, and the cylinder ram and box are turned to the 

WE recently had an opportunity of inspecting a sand- | position shown in Fig. 3, the table and parts being locked 

moulding machine which has been built by the firm of | in their inverted positions by the engagement of the 

Blakeborough and Sons, Brighouse. It is the joint patent | treadle mechanism with another recess in the hand wheel 
of Mr. R. A. Blakeborough and Mr. William Boyd, and R. The air pressure is then released from the cylinder, | 


By depressing the treadle the roller on the end of the rod 
P is disengaged from the notch in the wheel R, and the 
latter is revolved by hand through half a revolution, 
bringing the various parts back to their original position, 
shown in Figs. 1 and 2, the pivotal connection of the rods 
G to the crosspiece F admitting of the crosshead || 
being moved to the rear of the machine, so as to give free 














Fig. 2—THE BLAKEBOROUGH-BOYD SAND MOULDING 


has a combined revolvable table and pressing ram of | and the crosspiece F is returned to the normal position 
improved construction. General views of the machine | shown in dotted lines in Fig. 3, owing to the action of 
are given in Fig. 1, the first of which shows the machine | the springs above mentioned. By means of the con- 
in the normal position and the other views the relative necting-rods G the crosshead J and ram K, with the 
positions of the parts at different stages of the work. In| moald-box, are correspondingly lowered while in their 
Figs. 2 and 3 the machine is shown in elevation, while | inverted positions. Simultaneously the pattern plate 





MACHINE 


space above the pattern plate for placing the mouldiny 
box in position. 

The machine is very simply and rapidly operated, and 
the impressions in the sand are very sharp and clean. 
We witnessed the complete operation of making a set 
of six deep moulds from a pattern plate in Messrs. Blake. 
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Figs. 2 and 3—-DIFFERENT POSITIONS OF THE 


and mould are lowered by means of the mechanism shown 
in Fig. 4. This comprises a system of levers, pins, and 
springs 8, T, U. The machine is fitted with a vibrator 


in Fig. 3 are given details of the table and mould-hbox. 
From these views it will be seen that. the table A is mounted 
on trunnions B carried in bearings in the uprights C, 
which form part of the framework of the machine. To the 
underside of the table is attached a pneumatic cylinder D, 
with a piston FE, the latter being connected to a crosspiece 
F. Secured to each end of the crosspiece is a vertical 
rod G, which passes through a slot in the table on each 
side of the box H. The upper ends of these rods are 
connected to a crosshead J, which carries the ram K. The | 
mould-box is provided with a movable vibration frame L, | 
to which the pattern plate M is secured. 














A three-way | 
valve and pipe N passing through one of the trunnions 
conveys the air under pressure to the cylinder, so that 
the piston is driven downward, bringing the parts into the | 
position shown by dotted lines in Fig. 2, and the pressing 
ram compresses the sand in the mould-box or flask. | 
The pressure on the piston is then released by means of | 
the three-way cock, and the piston is forced back into | 
the cylinder by means of powerful springs O shown, and 
the surplus sand is removed. Pressure is then re-admitted | 
by means of the three-way valve, and the pressure plate | 
is again brought down on the box. 






































Fig. 4—-TABLE AND MOULD BOX 


When this operation | W secured to the frame as shown. When the mould box 
is complete a roller on the end of the rod P, connected to | is clear of the pattern plate the box, with the pattern or 
the treadle Q, is withdraw by pressure of the foot of | mould uppermost, can be lifted from the pressure block | 
the operator from an opening on the periphery of the | or ram on which it rests, and transferred to the floor. 
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MOULDING MACHINE 


borough’s foundry, and the time occupied was only 1} 
minutes. 








THE railway companies are again calling the attention 
of traders to the necessity of making every effort to avoid 
the wastage of rolling stock. The demand for railway 
wagons and sheets is, it is pointed out, extremely heavy 
owing to the large amount of urgent Government traffic 
and material forthe manufacture of munitions which the 
railway companies are being called upon to handle 
specially. ‘The companies, therefore, hope that they can 
rely upon the loyal co-operation of the traders of the 
country in assisting them to cope with the heavy traffic 
which is being worked under exceptionally difficult con- 
ditions. ‘'wo means are suggested whereby material 


| assistance can be rendered :—(1) Traffic should not be 
| loaded in railway trucks until senders have ascertained 
| that consignees are able to take immediate delivery and 
have obtained confirmation from the railway company. 


(2) Wagons received with inwards traffic should be 
unloaded and handed back to the railway company with 
all possible dispatch. It should not be overlooked that 
when wagons are kept under load after the day of arrival 
it. is a serious loss to the country and, in a sense, is playing 
into the hands of the enemy. 
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FIVE-TON ELECTRIC LOCOMOTIVE CRANE. 





A NEW type of 5-ton single motor electric locomotive | 


crane has recently been built by John H. Wilson and Co., 
Limited, of 15, Victoria-street, Westminster, who intend 
to make it one of their standard types. The crane, which 
is illustrated in the accompanying engravings, is designed 
to life 5 tons at 15ft. radius, and two tons at 28ft. radius, 
and it is furnished with lifting and lowering, revolving, 














ELECTRIC LOCOMOTIVE CRANE 


jib adjusting and travelling” motions. The speed of 
lifting is 40ft. per minute with full load, and the speed 
of travelling is 400ft. per minute, while the crane jib 
can make three complete revolutions in the same time. 

The crane is made to run on rails of 5ft. 6in. gauge, 
and the running wheels, which have cast iron centres 
and Bessemer steel tires, are 2ft. in diameter. The 
wheel base is 7ft, The motive power is obtained from 
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| ‘The revolving gear is actuated by means of double 
| friction cones, so that the crane can be revolved in either 
direction without reversing the motor. The roller path 
is separate from the carriage, and is made on what the 
firm calls its “‘ frictional system,” in which the revolving 
| part of the crane yields to the load in the event of jerks 
or shocks ore and which has been devised to prevent 
| any unnecessary straining or breakage of the gear. The 
jib, which is 35ft. gray is built up of steel sections and 
is spread out at the base so as to take its attachments 
| at the extreme width of the bottom centre casting. It 
is capable of adjustment from a minimum radius of 
15it. to a maximum radius of 28ft. The adjust- 
ing gear consists of a worm and worm wheel barrel 
worked by a prolonged clutch, and it is controlled 
by a screw band brake so as to hold the jib, which 
is raised and lowered by means of steel wire ropes, 
in any position. The arrangement of the gearing, in- 
cluding that for travelling, which is brought about by 
bevel wheels, will be seen on the drawing. ‘The lifting 
and revolving pinions, the jib adjusting worm, the rack 
rollers, and all the travelling gear are of cast steel, the 
teeth of the lifting gear and the motor gear being machine 
| cut. 
The frames and bottom centre casting are made of 
| cast iron, and all the principal bearings are fitted with 
| adjustable gun-metal steps and caps, and lubrication has 
| been carefully provided for. The carriage is made up of 
| steel section plates and angles, and there are chequer 
| plate covers on the top. The total weight of the crane 
| in working order is 22 tons. 








MILITARY AND TECHNICAL CONSIDERATIONS 
OF BATTLESHIP DESIGN.“ 


| By Naval Constructor R. D. GATEWOOD, U.S. Navy (Member). 


Tue whole history of warship design has been a long 
series of steps towards increased displacement, and, 
except for our own battleships Idaho and Mississippi, 
and one or two classic examples abroad, there have been 
thus far practically no backward steps. By studying, 
even casually, the progress of the science of building 
warships, one is at one struck with the fact that the 


| improvements effected in the various types have been 


made possible largely through this increase in displacement. 


| The true influence that may be-ascribed to increased 
| size has been greatly confused beciuse of many concurrent 


changes in other features of ship design and operation ; 
stronger materials have made it possible to build lighter 
hulls, to use higher steam pressures, and to install more 


| powerful guns ; new types of propulsive machinery have 
| resulted in increased speed or greater fuel economy ; 
| improved processes of manufacture have decreased 


cost of construction. Always, however, an inevitable 
law of growth has asserted itself, and each successive 
vessel of every class has been larger than its predecessors. 

In the case of battleships the tendency toward greater 


| displacement would have been even greater were it not 
| for two very important and practical objections :— 


1. The extreme reluctancy on the part of Governments 
to spend such large and always increasing sums on single 
units of power. 

2. The great difficulties in providing docking and harbour 
accommodations for vessels of the giant size demanded 
by those responsible for using these vessels in battle. 

Means have been devised, as, doubtless, means will 
continue to be devised, to overcome these objections, 
but is there not a limit to this increase in dimensions ? 
If so, what are the governing considerations that are 


| likely to determine this limit ? 


The problem of the United States, or, indeed, of any 
other country, is not so much whether its needs may be 
served best by large or small battleships, because, after 
all, the terms “large” and “small”? are vague and 


| relative in the extreme, but, rather, what are the minimum 
‘ dimensions of the ship that will best meet our needs ? 
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FIVE-TON ELECTRIC JIB CRANE 


a series wound totally enclosed motor, which works on 
a 400-volt direct current which is collected from 
beneath the rails by means of a trolley attachment. 
The controller is of the reversing tramway type with grid 
resistances, and a magnetic brake is fitted on the motor 
shaft. There is also a powerful foot brake designed to 
give full command over the maximum load. The lifting 
gear is arranged with double purchase. The barrel 
is 14in. in diameter, grooved for wire rope, and of sufficient 
length to hold enough rope for a total lift of 50ft. The 
lifting pinion can be slid out of gear so that the barrel 
may run free when lowering. The heavy load is lifted 
on a double rope, a return block and swivel hook being pro- 
vided, 





These dimensions are 
four factors :— 

1. Our national policies. 

2. Considerations of strategy and tactics. 

3. Technical limitations. 

4. Cost. 

Let us cast aside all preconceived ideas as to size, 
and analyse with an open mind the influences of each 
of these governing factors on the military and technical 
characteristics of battleship design. From the facts 
developed by this analysis, let us then try to arrive 


* Society of Naval Architects and Marine Engineers, New York, 
November, 1916. { 


influenced and determined by, 





at our minimum dimensions, bearing in mind always 
that the design thus determined merely gives ‘* expression 
to the technical ideas and intentions of the epoch.”’+ 
Also that one should “‘ hesitate to go on record for all 
time, as the rapid changes in conditions, improvements 
in material, and increase in knowledge, make it desirable 
to reserve the right to change one’s mind in order to 
keep up with, or go ahead of, the procession.” t 


Srratrecy, Tactics anp Desian. 


Besides recommending a building programme providing 
for the number of battleships to be constructed each 
year, the General Board defines the military characteristics 
of our battleships, namely, the size and arrangement 
of battery, extent of protection, speed, and radius of 
action, indicating the relative importance of the various 
main features. This definition of military characteristics 
is reached after having compared our national policies 
with those of other States as to the most probable sources 
of conflict, and after having considered the mumbers 
and types of battleships of our most probable opponents. 
In arriving at these decisions the most valuable aids 
are the data derived from the analysis of the strategica! 
problems and tactical studies of the war-game worked 
out either by the game-board of the War College, or 
by the movements of’ actual ships of the fleet simulating 
a naval’ engagement. These studies have shown con- 
clusively that— 

Under modern conditions the gun is the principal 
weapon of the battleship, and concentration of superior 
gun fire at the decis:ve point at the critical time, is always 
the key to victory. 

With equal units, naval gun power can be assumed 
to vary as the square of the number of guns that can 
be brought to bear. § 

The mere possession of a greater number of units is 
useless unless this superiority in number can be employed 
in a concentrated ‘way at the proper time. 

There should be no reserves in a naval battle. 

““The entire force should be brought into action as 
nearly simultaneously as possible, so distributed as to 
afford mutual support, and if practicable in such a manner 
az to isolate a part of the enemy from the battle while 
the remainder is being defeated.” 

Reasoning from the above premises, it is obvious that, 
concentration of armament constitutes an overwhelming 
advantage, and is, in fact, an absolute necessity. The 
great length of battle line, and the great difficulties 
in manceuvring, due to the number of units in the present 
day fleet, imperatively demands that, from the point 
of view of gunfire, as many main battery guns as possible 
should be concentrated on as few units as possible. 


ARMAMENT. 


As long as the gun continues to be the major weapon, 
the main function of the battleship will be to provide 
the best possible platform on which to bring it into action. 
Our guns should possess greater power and destructive 
effect than those of our most probable enemy, and, since 
they are now no larger, we must allow for even greater 
calibres than we have heretofore used. While it is true 
that in penetrative effect the l4in. gun at probable batile 
ranges can pierce any armour that it is practicable to 
mount in a ship, still, if we accept the principle of maximum 
destructive effect, we are led almost inevitably to a 
l6in. calibre. Such a gun is well within the limits 
of the present state of the ordnance art, and possesses 
30 per cent. more destructive effect than the present 
14in. gun of our most probable enemies. The rapidity 
of fire of the larger gun can be made sensibly equal to 
that of the smaller, and the heavier weight of pitijextile 
will allow us to adopt a relatively low muzzle velocity, 
by means of which both erosion and dispersion will be 
diminished. Such a gun possesses a materially greater 
range, and the priority of gun fire thus gained constitutes 
a material advantage.i) It also possesses a greater 
probability of hitting at long range, and one of the most 
significant lessons of the European war has been that 
engagements have been fought and decided at 16,000 
yards—a range nearly three miles greater than our past 
estimate of probable ‘battle range. - 

There is a further reason why we, of all nations, should 
adopt the larger calibre. Such a gun materially increases 
displacement and cost. When the present war is over, 
we shall be the richest of nations, and, therefore, best 
able to afford the outlay incident to the adoption of the 
larger gun. Politically, therefore, this may be highly 
advisable, because of the depressing financial effect on 
possible enemies similar to that occasioned by the con- 
struction of the Dreadnought class by England. 

Disposition and Number of Battery.—Bearing in mind 
the value of concentration of armament, and having 
decided the calibre of the main battery, we come to the 
best arrangement of the guns. 

This is largely a function of the battle formation, and 
until sueh time as this shall seem to be logically other 
than line or column of divisions, or simple column, our 
centre-line vertical-echelon dispositions seems _ best. 
The question of just how many guns can be advantageously 
mounted is hardly subject to abstract determination, 
but it must be quite plain that there is a point at which, 
after considering the other elements of a design, more 
guns would only result in a positive loss of efficiency. 
From a purely constructional point of view, this point has 
been reached with the four-turret centre-line mounting. 
So overwhelming, however, are the arguments in favour 
of maximum possible concentration, and so great a length 
must be provided to obtain the desired speed, that it 





{. Admiral Sir Cyprian Bridge. 
Architects and Marine Engineers. 
Ex-Naval Constructor R. H. Robinson. 
College, August, 1911. 
§ “‘ Suppose ¥'), F, opposed to A, all three being identical ships, each 
capable of firing “one round a minute, and assumed to ut out of 


Paper before Jubilee Meeting, Nav al 


Paper before Naval War 


action by four rounds. A would be destroyed by F) + F2 in two 
minutes. F, + Fe would be destroyed by A in eight minutes. There- 
fore Fi 7-3 7 4. That is, the fighting value of two vessels fighting 


one is four times as great as that of one vessel fighting two. Similarly, 
three vessels fighting two would stand to them; in point of fighting 


value, in the ratio of : .’ See Baudry, “‘ The Naval Battle,” page 99, 


| See Baudry, “‘ The Naval Battle,” page 116, 
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will probably be best to add one more centre-line turret, 
This is particularly necessary if the 16in. calibre be adopted, 
because the problems of mounting such guns in triple-gun 
turrets are not yet solved, and in no other way can the 
de ds of cc tration of armament be satisfied.* 

Speed.—For both strategical and tactical reasons 
high speed is extremely desirable. If we accept the 
principle that an active offence is the best for defence, 
speed is essential both for bringing the enemy to action 
and for maintaining the most suitable range during action. 
Moreover, speed, when employed in skilful mancuvre, 
assists us to gain that tive numerical superiority 
which is so essential for concentration. Later on it is 
pro to recur to this question of speed in considering 
the length of battleships, and when the excessive cost 
of even 2 knots greater speed than that of the enemy 
is appreciated, it is altogether probable that we should 
rely on fast battle-cruisers to gain the above advantages, 
rather than attempt to attain too great superiority of 
speed with the battleships. 

No other single feature of a ship has so large an influence 
on displacement, and every fraction of a knot sacrificed 
will allow the displacement to be reduced many hundreds 
of tons. Great ships of this type will always cruise in 
squadron, and the speed of the squadron will be the speed 
ot the slowest unit. This speed is a function of so many 
variables—condition of bottom, quality of coal, skill of 
personnel, condition of machinery, danger of machinery 
troubles at maximum speeds—and the cost incident 
to any material increase is so unreasonably great that 
it would seem wiser to adopt comparatively moderate 
i) 





Armour.—There will always be a@ difference of opinion 
as to the relative importance of guns, speed, and armour, 
but in no one of these three military characteristics is 
there such a wide divergence of views as in the case of 
armour. One authority advocates ‘ external protection, ” 
completely excluding the shell; another advocates 
“internal protection,’ limiting to a minimum destructive 
effect- after penetration; one advocates protection to 
vitals only, another complete protection ; one advocates 
vertical side armour, another horizontal deck armour. 
All admit, however, that at the present time the gun 
bids fair to be the permanent victor over armour. It 
is not feasible to mount armour of such thickness and 
area as to exclude all shell, yet at least we should provide 
such protection to buoyancy and stability, and to maga- 
zines, fire-rooms, engine-rooms, and other vital ts 
as will render them, as far as possible, safe from all but 
the largest shell at normal impact. This can be done 
with the least expenditure ef weight by means of verticaliy 
disposed side armour. ‘To protect against shell fragments, 
and to preserve buoyancy, we must have at least one 
protective deck located above the deepest possible load- 
lime. 

The minimum reasonable requirement of armour, 
therefore, aside from the local protection of turrets, 
barbettes, conning-tower, and base of smoke-pipes afforded 
by their own armour, is a belt extending high enough 
above the normal load water-line to protect the stability, 
buoyancy, and vital military features of the ship, and 
extending low enough to guard against underwater hits 
due to naval action, rolling of ship, or heel due to damage. 
Coupled with this there should be at least one protective 
deck—all to be of the greatest practicable thickness, 

Endurance.—Other great nations of the world as well 
as the United States have long since abandoned the 
fallacy of building battleships for coast defence, with 
consequent small radius of action. As previously pointed 
out, our battleships should be capable of waging successful 
war in the waters of our most probable enemies. Since 
these waters are separated from our own by the width 
of an ocean, the radius of action of our battleships sheuld 
be sufficient to traverse this distance to and fro at probable 
fleet speed, with an additional 2000 miles or so to cover 
the cruising that may be necessary until contact can be 
made with the enemy. This would hardly be practicable 
with a smaller radius of action than 8000 miles at 12 knots. 
Fortunately, the advent of fuel oil, together with increased 
efficiency of ship-form and propulsive machinery, renders 
it- possible to meet this claim with comparative ease. 

Protection against Torpedo Attack.—The gun seems 
certain to remain the supreme weapon of offence, but 
this superiority is challenged more and more by the 
formidable menace of the torpedo and mine. No battle- 
ship has ever been provided with any sure defence against 
either of these dangers, and the weakest feature of all 
existing battleships is their lack of adequate protection 
against underwater attack. Even now the largest 
unit of any fleet can be put almost, if not quite, “ out of 
action’ by a single torpedo, and in the future there is 
little to prevent the use of much larger explosive charges 
to offset any increased subdivision or underwater armour 
that may be provided. It seems probable, therefore, 
that the chief defence against this form of attack will 
consist in a somewhat increased speed of battleships, 
and a cordon of high-speed units of the destroyer type. 
In addition to the protection thus afforded, every possible 
provision should still be made to minimise the results 
of successful torpedo attack, and it will therefore be 
necessary to provide suitable minute water-tight sub- 
divisions and even armour—all of which must add materi- 
ally to displacement. 

This comparatively new effectiveness of the submarine 
and its weapon, the torpedo, must exercise a powerful 
influence on the size and cost of individual units, and 
it is not at all improbable that the eventual development 
of the submarine may result in driving the battleship 
from the sea. He would, indeed, be a rash prophet 
who would venture to predict when this will come to 
pass, but until then the development of the battleship 
type must move forward, or else the type must be aban- 
aoned altogether. 


TECHNICAL LIMITATIONS. 


The above are the most essential military character- 
istics to be incorporated into the design of our battleships, 
although there are many others of lesser importance 
that require due consideration, such as secondary battery, 


* For further arguments in favour of restricting the number of turrets 
to four, see Sir William White’s paper before the Society of Naval 
Architects and Marine Engineers, 1910, and Lieut, Viani’s paper in 
Supplement to Revista Maruima, 1908, 





torpedo armament, and type of propulsive machinery. 
After they are decided the problem presented to the 
naval architect involves such technical characteristics 
as buoyancy, stability, mancuvring qualities, and 
strength. On account of the great number of variables 
involved, it is capable of numerous solutions of more or 
less merit, but what we are chiefly concerned with at 
this stage of the subject is to determine the minimum 
displacement on which we can expect to meet all these 
claims. 

Design.—In the first place the design of a battleship 
cannot be made according to mathematical formule. 
Many years ago, Rear-Admiral Fiske said that he “‘ laboured 
for several weeks in a persistent endeavour to arrive 
at some law by which, for a given size of ship, the best 
combination of speed, armour, and armament could 
be determined,” and that he “ failed to find any such 
law, largely because he did not know the conditions under 
which the ship would have to fight... But had he known 
the conditions he would have been no nearer to his law. 
No such law exists. 

The several elements of a design may admit occasionally 
of scientific treatment by means of exact empirical 
formula—for example, the buoyancy, stability, and speed. 
But a formula or law does not exist for combining the 
above elements with strength, endurance, protection, 
and armament, and arriving at the best results. This 
has always been, is now, and in all probability will continue 
to be, a matter of opinion—or, rather, difference of 
opinion—and so let us leave it. 

Dimensions.—Displacement is determined by the 
principal dimensions, length, breadth, and depth, and 
by the form of the lines. Each dimension is determined 
with respect to absolutely different things, and each 
one must be thought out carefully by itself, never forgetting 
at the same time certain empirical ratios with respect 
to each other that have been found to exist in successful 
ships of similar design. 

Draught.—This dimension is influenced chiefly by such 
practical considerations as the depths of harbours and 
docking accommodations. Although designed to operate 
normally from certain bases, it is plain that battleships 
should not be materially restricted in their actions to 
certain fixed ports. It is true that any well-devised 
battleship-building ‘programme should be undertaken 
concurrently with a programme for increased depth of 
harbours, and size of docks, but the practical considerations 
of the great cost thus involved must always exert a 
strong influence toward moderate draught. Having 
in view these reasons, it would be well, at least until 
harbours and docks have been further enlarged, to restrict 
the normal load draught of our battleships to 30ft., 
the deep load draught not to exceed 32ft. 

Beam.—The question of beam to which we now come 
is determined somewhat with regard to width of docks,* 
but more with regard to stability, since the position 
of the metacentre is determined chiefly by the beam, 
and the metacentric height is the most important consider- 
ation affecting the movements of a ship in a seaway. 
The position of the metacentre varies directly as the 
square of the beam, so that if we increase the beam, 
we materially increase metacentric height, initiai stability, 
and the stiffness of the ship in a seaway. This stiffness 
should be ample to prevent a too great heel when turning, 
or when side compartments are flooded, but not so great 
as to impair the steadiness of the gun platform and render 
the motion of the ship jerky and unsteady. 

Exact formula for the influence of beam on speed 
do not exist, but model experiments seem to bear out 
the fact that on a given displacement for an increase 
of beam of, say, 5 per cent., the effective horse-power 
must be increased by the same percentage if the same 
speed is desired, and that if length be kept constant the 


ratio B can be varied widely without any very appre- 


ciable effect on resistance. 
LENGTH. 


This dimension is influenced more by the speed than 
by any other feature of the design. In order to obtain 
high speed it is absolutely necessary to have length. 
To give a concrete example of this, assume that we desire 
24 knots speed from a 30,000-ton ship. With a 690ft. 
length the speed could be obtained with about 40,000 
horse-power. Keeping beam and ‘draught constant, 
but shortening the length to 630ft., there would be needed 
50,000 horse-power, and at 570ft. over 80,000 horse-power 
would be required; whereas, if we desire only 20 knots 
speed, it can be obtained on a 570ft. length with but 
little more than 40,000 horse-power. Furthermore, 
not only will the shorter ship require much more horse- 
power for a given speed, but it affords less length for the 
installation of the increased horse-power, so that practically 
the length must be great enough to enable the necessary 
machinery to be installed. 

On the other hand, by a too great increase in length 
we reach a point where the frictional resistance, due 
to increased wetted surface, is greater than the gain 
from reduced wave-making resistance, particularly at 
cruising speeds. Length is not favourable for manoeuvring, 
increasing the resistance to turning. Length ne _es- 
sitates a serious increase in displacement, due to tne 
greater weight of armour and hull for the same protection 
and same strength.t Greater length means greater 
target area, and incidentally there are but few dry docks 
that will accommodate great lengths. 


DISPLACEMENT. 


Many other features must be given their relative 
weight, the chief of which are seaworthiness, freeboard, 
and type of hull fittings, but enough has been said to 
indicate the principal military and technical considerations 
influencing and limiting battleship displacement. 

Passing over the more or less mechanical end of the 


* It is limited, for the present, at least, by the 110ft. width of the 
Panama Canal locks. 

¥ If the same percen 
the thickness of a. t 


e of side is to be protected without decreasing 

weight of side armour will increase directly 
with the ; increase in hull weight is due to the greater 
area of plating, this area increasing approximately as the square root 
of the length, and also to the greater thickness of plating which it is 
necessary to use in order to provide adequate strength to meet the 
bending moment, which increases roughly as the length. 





calculations involved, it may he stated that, in the present, 
state of the art of the naval architect and marine engineor, 
it is not possible to adequately fulfil these principal claim, 
on less dimensions than 640f6. for length, 96ft. for beam, 
and 30ft. for draught, with a consequent displacement 
of approximately 36,000 tons. 

Thus, although we have restricted the number 0! 
turrets to five, and the number of guns to ten, confine: 
our armour to vitals only, used only moderate speed, an| 
employed every technical and engineering means to 
reduce displacement, we have arrived inevitably at 4 
large ship. Moreover, any ship of less displacement. 
that is, any “ smaller” ship, must be inferior in armament, 
armour, or speed. Any ship of greater displacement 
will probably involve a too great expenditure for harbours 
and docks, and the military gain that could be effected 
would not be commensurate with the increased cost anc 
other disadvantages incident to great displacement, 


Cost. 


A study of the relative costs of large and small battleship 
should properly include not only the first or ** prime 
cost, but the cost of maintenance as well. Above certain 
displacements it should also include the cost incident 
to increased harbour and docking facilities, and it ha. 
already been shown that this can readily involve sucl: 
a large expenditure as to materially restrict the dimension 
and displacement of capital ships. As regards firs| 
cost, perhaps the briefest way to indicate the practica| 
relation on battleship construction - existing between 
cost, displacement, and effective gun power is to state that, 
by increasing the cost one-half, and the displacement! 
one-third, it is possible to produce a unit with double 
the effective gun fire.* 

Consequently, if small and more numerous units ar 
constructed for the same expenditure, each with an effectiv: 
gun fire equal to one-half that of our type ship, we ma; 
expect to provide only three smaller vessels for ever; 
two larger ones; and the effective gun power of the two 
large ships would be one-third greater than that of the 
three smaller ships (é.¢., in proportion of 2 to 1.5). More 
over, the cost per annum of manning and maintaining the 
more numerous fleet will be materially greater. It may 
be conservatively estimated that this increased cost 01 
maintenance of the three small ships over that of the 
two larger ones will be less than 5 per cent. per annum. 
Assuming the life of a capital ship to be twenty years, 
it will cost 100 per cent. more to man and maintain 
the more numerous fleet. It is also to be observed that, 
although the cost per unit for “large” ships is much 
greater, the risk of total loss is correspondingly smaller 
on account of the better subdivision possible to provide 
on the larger ship, and the greater distance from the 
skin of the ship at which it is possible to place the boilers 
and magazines. 


FicgnhtinG VALUE. 


Many advantages of the larger units become greater 
and more accentuated when the fighting value of a fleet 
of units is considered, This is particularly true when 
we compare fleets of equal cost. It has been shown 
that for a given expenditure of money it is possible to 
provide one-third more gun power on larger vessels 
than on smaller vessels each of gun power equivalent 
to one-half the larger vessels. 

If the calibre of guns in the two fleets be assumed 
equal, then the larger ships possess a one-third greater 
numerical superiority. This would indicate that the 
fighting power of the large ships with relation to that 
of the small ships is in the proportion of 


(; y- 16 _ 1.77. 
3 9 


Furthermore, the destructive value of a fleet is deter- 
mined not only by the fighting value of its units, but 
by the method of employing that fighting value. The 
principal factors in connection with the method of em- 
playing ‘fighting value are (1) mancuvre, and (2) fire 
control Mancuvre enables a fleet to gain that relative 
numerical superiority of guns required by the principle 
of concentration. The fewer number of units in the fleet 
of large ships allows & greater ease of mancuvre on account 
of the handiness of a short line as compared with the 
clumsiness of a long one, apart from such matters as 
visibility of signals, &c. If it is argued that the smaller 
and therefore more numerous fleet s a larger 
power of combination, the answer is that in a naval 
battle it is not power of combination that we desire, 
but power of concentration. 

From the point of view of fire control, the big ship 
again has a great advantage. Assume three small ships 
fighting one large one. To anyone who has witnessed 
long-range target practice, and attempted to spot the 
fall of salvos, it is at once apparent how extremely difficult, 
if not indeed impossible, it would be to identify the salvos 
of the three smaller ships as they fall about the large one, 
whereas the fire-control officer and spotter of the single 
large ship can concentrate their salvos on either one or 
two of the smaller ships, identifying unerringly each 
salvo. The advantage of the small ships due to the 
‘dispersion of target ”’ offered by them would be more 
than counterbalanced by the great handicap of being 
unable to identify their salvos. 


CONCLUSION. 


Since the ultimate purpose in modern war is the disrup 
tion and destruction of the organised forces of the enemy, 
the purpose of our battleship fleet is neither the defence 
of our coast, the blockade of the enemy’s fleet in his 
ports, the capture of sea-coast forts, nor even the “ com- 
mand of the sea.” Its mission—its sole mission—is 
battle, the complete and relentless destruction of the 
enemy's battle fleet. To this end it must possess at 
the outset-and maintain by mancuvre during battle 
that relative superiority which is the key of all decisive 
battles by land or by sea. ‘This can be obtained most 
certainly, and at a much less cost per gun, by concentration 
of fighting power in large units. 


* Paper by Chief Constructor V. T. Bowles, U.8. Navy, 1902 4 
also paper presented by Professor Welsh in the spring of 1911. Society 
of Naval Architects and Marine Engineers. See also comparison 
of contemporary United States designs. 
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It has been shown that the fulfilment of the present-day 
claims on the military and technical characteristics of 
battleship design imperatively demands a ship of large 
displacement, It has also been shown how each element 
of a design can be benefited by an increase of displacement. 
Apart, however, from this gain, the larger ship s 
certain inherent advantages over the smaller one that 
more than overweigh the disadvantages due to size :— 

Greater concentration of armament, 

Better protection of buoyancy and stability by com- 
paratively more minute subdivision. 

Greater protection by armour, because the thickness 
of armour need not be increased with displacement, 
and the same area will protect a greater tonnage. 

More economical propulsior. 

Greater radius of action. 

Greater sustained sea speed under all conditions of 
weather. 

Greater efficiency per gun due to the wide separation 
of turrets, machinery, magazines, &c., also on account 
of the greater safeguards it is possible to provide on the 
large ship with regard to the supply of power, ammunition, 
and every other essential that serves the gun. 

Moreover, it is only large displacement which makes 
it possible to provide that adequate protection against 
underwater attack which is beceming more and more 
necessary, and which cannot be provided with smaller 
displacements, 

These are the reasons that demonstrate so convincingly 
the value of the larger ship, and that will force us inevitably 
to build larger and even larger units until such time as 
the improvement in submarine and aerial offence shall 
drive the present battleship type from the sea for ever. 








CATALOGUES. 





Brivisn ‘l'nomson-Housron Company, Limited, Rugby.— 
Price list No. 4591 deals with instrument transformers for circuits 
up to 12,000 volts. Current transformers, air insulated, por- 
celain insulated, and oil insulated are listed and priced. 


Batpwin Locomotive Works, Philadelphia, Pa., U.S.A.— 
Record No. 84, issued by the above works, deals with “‘ Loco- 
motives for Light Road Service.” The largest of these engines 
can be used safely on rails weighing 70 Ib. per yard. Four types 
are represented, namely, the ‘* American ” 4-4-0, for passenger 
service ; the “ Mogul” 2-6-0, for goods; the ten-wheeled 
4-6-0, for passenger or and the ‘ Consolidation "’ 2-8-0. 
Full particulars and illustrations of each type are included. 


British WestTincuovsE Erxecrric AND Mra. Co., Limited’ 
Trafford Park, Manchester.—Instruction Book 5390. The 
subject dealt with in this book is “‘ Rotary Converters.” The 
machines built by the above firm are very clearly described and 
illustrated, together with instructions as to installation, erection, 
adjustment, starting, operation, care, and maintenance. The 
book should prove extremely welcome to all engineers who 
have to deal with the generation of electric energy. 


MANLOVE, ALLIoTr AND Co., Limited, Nottingham.—-Cata- 
logue 505 deals with “ peg-top” self-balancing centrifugal 
machines, These machines are shown driven by belt, steam 
engine and electric motor. The belt-driven machine has a 
horizontal shaft running in swivel bearings mounted on frames 
and secured by —_ Fast. and loose pulleys, belt fork and 
guides are provided. The direct steam driven machine is so 
designed that the combined fly-wheel and driving pulley is in 
a horizontal position. For electric driving the motor is of the 
totally enclosed type, the connection between the centrifugal 
and motor being by belt from a friction clutch pulley on a 
countershaft. 

ELECTRICAL ENGINEERING AND Equipment CoMPANy, 
Limited, 109-111, New Oxford-street, London, W.C.—The new 
list, No. A.B.L, deals with carbon products. In the are lamp 
carbon section numerous are devoted to cinema carbons 
and all kinds of carbons for lighting purposes, from the ordinary 
open type to the high grade flame carbon. There are also 
seetions devoted to carbon brushes, battery rods and plates, 
electrodes, welding carbons, and tubes for chemical works. 
The cinema carbons, both positive and negative, are provided 
with cores, the core of the latter being copper-coated. It is 
claimed that this ensures the arc remaining in the centre, and 
the carbon burning steadily without flickering or hissing. The 
catalogue is produced in a very good stylo, the illustrations and 
letterpress being equally well chosen. 

Burton, Grirriras AND Co., Ludgate-square, Ludgate-hill, 
London, E.C.—*‘‘ Boro-Carbone’ Grinding Wheels” is the 
title of this catalogue. The material ‘‘ Boro-Carbone ”’ is made 
hy the Abrasives Company, Philadelphia, is a product of the 
electric furnace, and is claimed to the most modern and 
eflicient of all aluminous abrasives, It is oxide of alumina 
(Al,O;) in crystalline formati The book contains illustra- 
tions and particulars of wheels designed to suit the numerous 
types of American grinding machines, such as the Blanchard, 
Brown and § , Cincinnati, Gisholt, Landis, Norton, Sellars, 
Lumsden, Whitney, and Worcester machines, In addition to 
the ‘“ Boro-Carbone ” wheels, the makers have now completed 
a plant for the uction of grinding wheels, which are made 
of “electrolon,” a material with quick-cutting properties for 
grinding cast iron, brass, and other metals of low tensile strength, 

British Westincuouse ELecrric AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester. Special 
Publications 7729 and 7875.—These booklets are intended as 
a means of publicity for this firm’s horizontal gas engines, and 
describe their application to industrial purposes. The former 
contains an interesting description of a mineral crushing mills 
at Stoney Middleton, in Derbyshire, for which an 82 brake 
horse-power gas engine and suction plant supply the power 
to drive the plant. The second pamphlet describes the gas 
power plant.installed by the above-mentioned firm in a woollen 
mill at Halifax. ‘The plant comprises two horizontal gas engines, 
each 60 brake horse-power capacity, compressed air starting 
equipment, a gas generating plant, and a small starting engine. 
This plant drives the electric lighting plant and wool washing, 
carding, and combing machinery, the cost per brake horse-power 
coming out at 0.526d., with a load factor of about 70 per cent., 
and coke and anthracite for the producer. Hot water for 
wool washing is obtained each morning by drawing off from the 
tanks in connection with the engine cooling system. 











Eprror’s LamEent.—‘‘ One of the most exasperating incidents 
connected with making ready a publication of this kind is the 
perversity of fate that prevents articles as turned in by the 
authors from fitting the pages. If an article is too long the 
editor is compelled to cut out a certain number of words or 
lines, which sometimes brings down upon his head the ever- 
a tred of the author of the particular article he blue- 
pencilled. When the articles are short, something has to be 
provided, often at a moment's notice, to prevent tying up the 
printers. The wideawake editor who wants to fill his paper 
with up-to-date, live material welcomes short articles of interest 
to meet. just such emergencies. We hope we are wideawake, 
and we also hope the members will send us in short articles of 
interest.”"—‘* Proceedings ”’ of the Engineers’ Club of Philadelphia. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


New British Bar Iron Extras 


‘THe new principle, in expectation of increased 
international competition after the war, of united action 
amongst British manufacturers on trade matters, which 
dates from the Manchester Manufactured Iron Trade 
Conference of last May and was strengthened at the 
Conference held this month in Birmingham, has recently 
received the strong assent of the rolled ironmasters of the 
kingdom, the West of Scotland included, and, as stated in 
this letter a fortnight ago, has blossomed into an agreement 
upon a new standard list of ‘‘ extras” for bar iron. The 
new list has been adopted by all the producing districts of 
the country and relates to both the home and export 
trade. It is the more important since it has received 
the approval and authorisation of the Ministry of Muni- 
tions. The united ironmasters are therefore now entitled 
to charge the new ‘ extras”’ on contracts received from 
* controlled ” works engaged in munitions manufacture 
as well as upon civil-trade orders. By the kindness of 
the chairman of the South Staffordshire Ironmasters’ 
Association—Mr. George Macpherson—and of Sir George 
Hingley—of Noah Hingley and Sons, Limited—who 
presided at the Birmingham Conference, a copy of the new 
** British Standard List” is before me, and I find it a very 
entertaining compilation. The document cancels all 
earlier lists, and important individual firms in South 
Staffordshire are issuing copies of the list with their own 
names attached, together with various private additions 
according to their respective mill output. Compared 
with previous official lists which were compiled three 
years before the outbreak of war, viz., in August, 1911, 
the new scale shows an advance on small bars—rounds 
and squares—varying from 10s.,to 20s..and on to 30s. 
per ton, while in respect of flats the advance is mostly 
30s. to 35s. per ton. The new list of extras in this branch, 
however, is much more comprehensive than formerly, so 
that comparison of individual sizes becomes difficult. 
It is suggestive of increased prices, too, that while the 
highest extras attaching to flats in the lists of 1911 ranged 
from 30s. to 40s. and on to 50s. and 70s. per ton, flats of 
‘sin, to 4sin, wide now figure as 100s. and 110s. to even 
120s. and 180s. per ton—extras—and flats of jin. to 4in. 
wide as 60s., 80s., 100s., and even 160s. per ton—extras. 
Even }in. flats go up to 60s., 80s., and 100s. per ton—extras. 
Reverting to bars—rounds and squares—the new standard 
extras on 10 and 11 w.g. small rolled material are 120s. 
on #in. size, and 160s. on }in.; 100s. on 8 w.g. material, 
110s. 9 w.g., 80s. on 6 and 7 w.g. and 4in. ; 60s. on 5 w.g., 
and #in, ; 60s. 5 w.g. larger sizes ; 50s. 4 w.g., 40s. 3 w.g. 
and jin. ; 35s. on 2 w.g. and &in.; 30s. on 1 w.g. and 
fein. and 4in.; and so on, downwards to 10s. per ton 
as the minimum extra. The new extras on angles and 
tees do not lend themselves to easy comparison with the 
1911 list, since the new list for these mill products is also 
compiled on altered lines; but, of course, a considerable 
price increase is effected. 


Iron Trade Discounts Again. 


There is still some unsettlement over the discounts 
question. Marked bars, both in North and South 
Staffordshire, are subject to the customary 2} per cent. 
discount, and makers of this high-class material show no 
disposition to alter this arrangement, notwithstanding the 
decision of the recent National Conference. Hoops and 
strips were referred by the Conference to a small sub- 
cominittee for special consideration, it being left open to 
makers to decide whether the discount should be retained 
or not. Although this committee has not met, it is very 
suggestive that leading firms are already charging net 
prices, so that the meeting would seem to be somewhat 
of a formality. A decided inclination is shown to 
anticipate the decision of the committee. Makers have 
@ great deal of work on hand in the hoop and strip mills, 
and the upward tendency of prices simplifies the withdrawal 
of discounts. Gas strip manufacturers are not at all 
anxious to book more business unless they can obtain an 
advance on the recent rate of £15, translating that into 
a net price. They are quoting according to specifications, 
current conditions tending to restrict the freedom of 
business. Special strip realises £17 10s. to £17 15s. net. 
Where discounts are withdrawn on sales of hoop iron 
there is no countervailing reduction in the quotation. 
Respecting unmarked bars, makers appear to be adhering 
rigidly to the new rangé of net prices for uncontrolled 
material. Buyers are curtailing their purchases as much 
as possible, however, rather than pay the enhanced rates 
of 7s. 6d. to 10s. per ton, reported in my letter last week, 
brought about by the abolition of the 24 per cent. discounts. 
Sellers are anxious to act in, what is being termed, good 
faith with regard to particular grades. But as far as the 
general range of prices on the Birmingham iron market 
is concerned, the new national arrangement appears to be 
firmly established. 


Bar Iron Conditions. 


Current quotations for good second-class iron 
bars range up to £14 15s. delivered for. ordinary sizes. 
The maximum for controlled business is £13 15s, f.o.t. at 
makers’ works, but the figure is scarcely more than 
nominal, and to get deliveries most consumers have to 
give a good deal more. Otherwise their works would in 
many cases have to stop, although they are engaged on 
Government contracts. Marked bars are still quoted at 
£15 10s. to £16 10s. per ton—in this special case only less 
24 per cent. Most of the “list” iron production is 
allocated to controlled establishments. Nut and _ bolt 
manufacturers are paying £14 5s. to £14 10s. for supplies 
delivered in the Black Country. Hoops are without 
change at £17 10s. for steel, and £18 10s. for iron 
descriptions, while tube strip is £15 and upwards. No 
business is being accepted by the sheet iron makers, 
except such as comes within the Government Class A 
certificate. There is no change in prices, and galvanised 


corrugated sheets of 24 w.g. make, £28 10s. f.o.b. Liverpool, 
and the corresponding black sheets, £18 10s. to £19 per ton. 





Pig Iron Improvement, 


Common brands of pig iron have for sorne time 
been the only weak commodities in the market, but a 
sudden demand has sprung up, which has already disposed 
of a large amount of the surplus material. This buying 
is solely for Allied nations, or friendly neutrals making 
war material for us. It is entirely subject to Government 
sanction, and will have to bear the strictest investigation 
before the requisite permits are given. The appesrance of 
these new customers in the market has lifted prices 
somewhat. Foundry iron continues in excellent demand. 
It is not realising the maximum rates in all cases, but a 
somewhat improved value is perceptible. Staffordshire 
forge qualities are taken up more freely. There is less 
irregularity in prices, though buyers are still strong enough 
to exact substantial concessions from the full rates. 
Statiordshire forge iron makes sell at about Is. below 
the maximum. Derbyshire houses accept Is. 6d. less 
than the limit, and Northamptonshire forge can be 
obtained at as much as 2s. 6d. under the outside figures. 
The maximum prices are :—Staffordshire common iron, 
98s.; part-mine forge, 95s.; and foundry, 97s. 6d. ; Derby 


shire No. 4 forge, 90s.; No. 3 foundry, 92s. .6d,;casd Mos 2 
foundry, 94s. 6d. ; Northamptonshire No. 4 forge, Sie<du; 
and foundry numbers, 89s. to 92s. and on to 94s. per ton. 
Makers of Midland forge pig iron are experiencing 4 
welcome revival of buying. Certain firms, for example, 
which have large orders for pig iron find it absolutely 
impossible to deal with the business. 


Steel Scrap Prices. 


The price of steel plate shearings continues to 
harden. Singuiarly enough, surely, it is well in advance 
of the “‘ controlled” price of the parent tank and bridge 
plates of £11 10s.! So urgent is the demand in truth for 
this description of scrap for re-melting in the steel furnaces 
that some owners of plate mills are using these valuable 
shearings to reinforce their own stocks of raw materials 
rather than put them on the market. Some Northern 
houses are this week on the Birmingham market for heavy 
steel melting scrap. It should be remembered that the 
maximum nominal Government price of £5 10s. is supposed 
to be subject to delivery. The supposition is, however, in 
the present stringent state of demand quite apocryphal. 
In any event, home sales pay sellers much the best, and 
only odd lots can be picked up by the Northerners in cases 
other than those in which they are prepared to pay a 
standing premium. The best classes of iron scrap 
command £6 12s. 6d. to £6 15s. per ton. 


Municipal Laboratories Scheme. 


The municipal laboratories scheme, to which I 
have previously referred in this letter, for giving 
Birmingham an improved equipment to which manu- 
facturers and metallurgists can turn for research 
respecting practical problems of manufacture is making 
good progress. A considerable extension is being effected 
in the foundry already existing at the Windsor-street Gas 
Engineering Works, where much of the work is intended 
to be conducted, while the testing laboratories at the 
Council House are being supplied with additional research 
apparatus, and the staffing of the new department is 
being increased. Practically all the scientific work which 
is now being done has reference to raw materials for war 
supplies. Valuable light is being obtained on the better 
utilisation of scrap and of residuals which have hitherto 
been ignored in our industrial economy, but which have 
not been so under valued by more highly organised 
competitors. Experiments are also being made as to the 
cutting efticiency of various steels and the suitability of 
particular steels for different classes of work. For the 
present the research work is directed principally to 
ferrous and non-ferrous metals. Special schemes have 
been got out in connection with the hardening of gauges, 
taps, dies, and fine tools generally, and the case-hardening 
of mild steel has been studied. The unaided resources of 
individual manufacturers are not equal to the investiga- 
tional work necessary to open the secrets by which their 
manufacturing practice has been superseded by younger 
rivals abroad. For example, the Germans have con- 
fessedly gone ahead of us in the finish which they are able 
to give to cheap metal manufactures. It is almost 
entirely a question of science. Attention is being bestowed 
upon this problem with excellent promise. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Foundry Iron. 5; 


The demand for ordinary common foundry iron 
is rather quiet this week, and business seems to be on a 
smaller scale than it was ; but so far there is no sign of any 
trouble in the minds of sellers as to the future, and it may 
therefore be assumed that there is no accumulation of iron 
at the furnaces. The Derbyshire furnaces have always 
been rather nervous sellers, and if the sales had not been 
satisfactory we should have felt the effect at once on the 
Manchester market. Derbyshire and Staffordshire No. 3 
pig is quoted at 97s. 6d. delivered here, and Lincolnshire 
No. 3 is offered in small lots at 99s. 6d. per ton by mer- 
chants, the price including the 1} per cent. commission. 
Sales of No. 1 Derbyshire iron continue at about 4s: pre- 
mium, but were perhaps not quite so frequent as they were. 
The quantity produced is, however, only very moderate, 
and the demand is quite equal to taking care of it. Scotch 
iron is, of course, slow of sale, the price being. terribly 
against it. There was a movement some time ago in 
Lancashire foundry practice to make use of scrap steel m 
the cupola, and sometimes in the ladle, and it is possible 
that the high price of Scotch iron has had some effect m 
stimulating this departure from old customs. 


Forge Pig. 


There is no indication of increasing demand for 
the forge qualities of pig iron, but the price is steadily 
maintained, and one does not hear so much of underselling. 
The full maximum at the furnaces makes the price about 
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95s, 10d. to 96s. Gd., according to the position of the 
consumer, and these prices have been paid recently. 


Scrap. ; 
Dealers in the scrap market all report that the 
position is improving, but there has so far not been very 
much increase in the prices actually paid. There has 
been, however, more inquiry all round, and, indeed, some 
inquiry even for steel turnings. Possibly these might be 
used in what the foundryman calls “* semi-steel ” mixings, 
and if so they are a wonderfully cheap material for him. 
For ordinary heavy steel scrap the inquiry comes from the 
North, and buying agents for that district admit that they 
have paid up to 110s. per ton delivered. Dealers are 
naturally trying to get 2} per cent. more, say, 112s. 9d. 
delivered, this being the Government maximum, and if the 
demand continues they may succeed. Meanwhile Shef- 
field scrap consumers say that they are amply supplied by 
scrap made in the city, and are not in need of any Lan- 
cashire material. At any rate, they are not buying any, 
and will not offer even 100s. delivered for it. Wrought 
serap is the reverse of plentiful, and is generally held for 
£6 10s. per ton or more ; but consumers have not yet paid 
more than £6 5s. so far as my information goes. Foundry 
scrap is certainly a little stronger, as one transaction has 
taken place at 102s. for good textile machinery iron. The 
dealers now ask 105s. for this, but the price is more than 
consumers will pay yet. Good ordinary machinery scrap 
is held at, 95s. up to 100s., according to quality, and it 
might be difficult to buy any under the lower price. 


Metals. 

The rapid and extraordinary rise in the London 
copper market has caused something like a scare amongst 
consumers here. Merchants are almost afraid to quote 
unless subject to any change in London. Strong sheets 
were put up to £178 early in the week, and another £4 rise 
is due as I write. Best select ingots are difficult to get, 
and were quoted at £171. Tough ingot is not so scarce, 
but has been put up to £167. English tin is firm at 
£192 10s., lead at £35 10s. Small lots of spelter are quoted 
at £62. 


The Engineers’ Club. 


The committee of the above club has arranged a 
series of debates, to be held fortnightly during the winter 
months, as in previous years. The first of the series took 
place on Tuesday, November 2Ist, when the subject, 
“ Eclipse or Empire,” was discussed. Tho debate was 
opened by Mr. S. Turner, of Rochdale, the joint author of 
that widely-read book with the same title. On December 
5th “ The Decimal System ”’ will be the subject for dis- 
cussion. The Lord Mayor of Manchester, Mr. Councillor 
T. Smethurst, will preside, and Mr. E. C. Barton will open 
the debate. On December 19th that favourite and timely 
topic, ‘‘ Engineering Education and Research,” will be 
touched upon, and Mr. A. P. M. Fleming, of the British 
Westinghouse Electric and Manufacturing Company, 
Limited, will open the discussion. Further debates will 
be announced in due course. These debates are usually 
very popular, and, as they are not reported in the Press, 
much valuable information is forthcoming which would 
not otherwise be elicited. 


Manchester Chamber of Commerce. 


At a recent meeting of the above @ resolution 
was adopted which provided that no enemy alien—German, 
Austrian, Bulgarian,.or Turk—who had not become 
* naturalised,” should be eligible for membership of the 
Chamber, and that no enemy alien who had become 
naturalised should be eligible for membership unless he 
delivered to the secretary a full staterhent of the facts 
connected with his naturalisation, and this had been 
specially considered, and the application for membership 
recommended for acceptance by et least three-fourths of 
the directors. An amendment, making the date of 
naturalisation August Ist, 1904, or ten years before the 
outbreak of war, was also adopted. 


Barrow-In-FurNeEss, Thursday. 
Hematites. 


The demand for hematite pig iron is exceedingly 
brisk, and all through this district there is ceaseless 
activity. There are in all thirty furnaces in blast, and the 
total output is not sufficient to meet the requirements of 
users of iron who are pressing all the time for fuller 
deliveries. On local account alone the demand is heavy, 
and sweeps up nearly the whole of the iron made at 
Barrow and the Combination plant at Workington. Out- 
side users are being supplied from Millom, Cleator, Ulver 
ston, Carnforth, and from other works, whilst preparations 
are in hand for further increasing the make. This, how- 
ever,is no easy matter, for so many things have to be 
considered—labour, raw material, &c. Prices are at the 
amximum with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton f.o.t., and special brands are 
quoted at 140s. per ton. Warrants are idle at 115s. per 
ton. 


Iron Ore, 


In the iron ore trade there is activity on every 
hand, and a high level of output is being maintained. 
The whole of this is being snapped up, local requirements 
being heavy, and at the same time smelters in adjoining 
counties, and also in Scotland, are pressing for deliveries. 
The demand for foreign ores is steady, and importations 
are being made into several West Coast ports from Spain, 
Algeria, &c. 


Steel. 


Whilst there are no new features that can be 
recorded in the steel trade, there is the same all-round 
briskness noticable at the works. Makers have orders 
in plenty for a variety of metal for the making of munitions 
of war, and are at the same time doing all they can to 
increase the already heavy turn out from the works. A 
much heavier supply of labour could easily be put on, and 
makers would welcome skilled men for many departments. 
These are very difficult to get. Many men from the Army 





are now at work. ‘The steel foundries are fully employed. 
Steel prices are unchanged at the following rates :—Heavy 
rails, £10 17s. 6d. to £11 10s; light rails, £12 to £12 10s.; 
heavy tram rails, £12 5s.; billets, £12 ; ship plates, £11 10s., 
and boiler plates, £12 10s. per ton. 


Fuel. 

There is a full demand for steam coal, which is 
quoted at 25s. to 27s. per ton delivered, with house coal at 
27s. to 37s. per ton delivered. For coke there is a very 
heavy demand, and East Coast sorts are at 33s. to 35s. 6d., 
and Lancashire cokes are quoted at 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Capital and Labour. 


Tae Sheffield district is in an absolutely splendid 
position industrially—that is, there is work enough in 
hand to last, apparently, for years, with every prospect of 
plenty to follow. The bulk of the orders at present being 
executed are, of course, connected with the war require- 
ments, but of the remainder a great deal is only very 
indirectly so, and much is of a distinctly general character. 
There are contracts being filled for almost all parts of the 
world, particularly for Russia, our most hopeful market 
of the future and the requirements of which are just now 
of a very wide range, with specially heavy calls for steel 
works plant and machinery. Russia’s railway construc- 
tion schemes are on an enormous scale, and as much as 

ible of this and other constructional steel work she 
will undertake in the industrial centres which have come, 
or are coming, into existence there. She is a buyer of 
huge things in the way of hydraulic presses—a fact which 
tells its own story—and her requirements of tool steel 
and tools of various descriptions seem almost insatiable. 
Manufacturers are experiencing pressure from other 
foreign and also from colonial markets, and what with 
these and the home demands, added to the vast output 
of war material of one kind and another, works are choked 
up with steel products in different stages of completion. 
These simply stated facts demonstrate the supreme 
importance of Capital and Labour maintaining the most 
complete understanding and unity. Working with a 
single purpose, the industrial possibilities for both sides 
are incalculable. Speaking on this subject the other day, 
with special reference to the re-establishing of trade after 
the war, Mr. F. A. Warlow—chairman of Edgar Allen and 
Co.—expressed the opinion that the relations between 
Capital and Labour would have to be closer when peace 
once again reigns in Europe, and that there must be more 
willingness on both sides to meet each other. Then, the 
Deputy Lord Mayor of Sheffield thinks, the present 
apparently insuperable difficulties will disappear. But 
why on earth should there be ** insuperable difliculties "’ ? 
Surely the interests of Capital and Labour are identical ’ 
Yet recent occurrences compel misgivings and make one 
almost despair of the correct point of view being taken 
before the mischief of misunderstanding has become 
irreparable. Moving about as I do, it is impossible to 
close one’s eyes to the fact that the seriousness of the 
position is not understood. This ignorance is to some 
extent wilful, but is none the less dangerous. Some of 
the trades unionists would never act as they do if they 
really appreciated the inevitable outcome of their conduct, 
There is no tyranny like trades union tyranny. Employers 
to-day are in the position of having to concede virtually 
every demand made upon them. When a position becomes 
acute the Government threatens, but seldom ventures 
further. If the unions would only realise the fact, 
employers were never more ready to enter upon a path of 
sound permanent unity with labour in the interests of 
both sides and therefore of the country. Unless the truth 
is accepted and acted upon there is a danger that we shall 
discover, after the war, that the golden chances for which 
we have been looking have eluded us, because we were 
unprepared for them. 


Steel Trade Developments. 


In the meantime there are many matters of 
intense interest to the iron and steel industry being 
discussed here just now, especially in connection with the 
big developments referred to in recent letters. For 
instance, the shareholders in Samuel Fox and Co. have 
met since last I wrote to consider the question of the 
company’s amalgamation with the steel business of Steel, 
Peech and Tozer, Limited—one of the works, by the way, 
that the King inspected on his visit to this district. An 
explanation of this plan for amalgamation has already 
been given, and the fact has also been mentioned that it 
seems common knowledge here that the move is part of 
a much more ambitious scheme, and one that will prove 
a very important means of output expansion. The 
shareholders unanimously agreed to the proposal, so that 
these two old businesses, each having been established 
about three-quarters of a century, are now one. One of 
the directors of Fox’s, in strongly recommending the 
adoption of the necessary resolution, mentioned that 
negotiations had been proceeding for a year and more, and 
although he did not care, in these days, to venture on 
prophecy, the feeling at the back of the directors’ minds 
had all along been that the scheme, if confirmed, would be 
in the best interests of the company. The output of the 
concerns thus united is so considerable that the question 
is now being asked whether, so far as open-hearth steel is 
concerned, it is not the largest in the country. This 
position may possibly be disputed, but it must be remem- 
bered that individually these firms have of late made 
enormous extensions of their works, and in their new 
character—the joint business is to be carried on under a 
new name—still further developments are contemplated. 
Only on Tuesday the significant announcement was 
made that the Templeborough Rolling Mills, Limited, 
had been registered, with a nominal capital, to carry 
on the business of “steel makers, converters and 
refiners, rollers, forgers and tilters, ironmasters, iron- 
founders, engineers, spring makers, electrical engineers, 
metallurgists, &c.”” The first director of this company is 
to be Mr. Harry Steel, chairman of Steel, Peech and Tozer, 





and a director of Samuel Fox and Co., and the second js 
Mr, H. C, Else, managing director of Win. Cooke and Co,, 
the iron and steel works of which are in the vicinity. 
Mr. H. Smith, of Doncaster, head of a wire manufacturiny 
concern, also has a seat on the board. From thos. 
statements it will be gathered that interesting develo). 
ments are going raion 


The University and War Work. 


When the Court of Governors of the Sheflield 
University hold their annual meeting in a few days, thw 
report with which they will be presented will contain 
references to matters of more than ordinary interest, 
The applied science department continues to be the 
headquarters of the Sheffield Committee on Munitions of 
War, and the resources of the department have been 
placed at the disposal of the Ministry in many ways, 
The metallurgical section has undertaken the manufacture 
of cast metal for the Ministry and also the supervision «/ 
the manufacture of this material by a number of local 
firms. ‘The department's other activities have included 
the production of gauges for shell manufacturers and thi 
institution of brief courses in shell turning, the first of 
their kind to be organised in the country. These courses, 
which, I believe, were originally suggested by a high!y 
placed official at one of the big armament works at a 
moment when the need of rough shell turners was very 
seriously felt, have proved most successful, consideral|, 
over a thousand students having passed through therm 
They are excellently carried out in the University 5 
engineering department, and any student with a taste 
for the work picks up sufficient knowledge for plain 
turning in about a week or ten days. 


Moulding Machines. 


Passing through the moulding shop of a lary» 
firm here a day or so ago reminded me of the fact that the 
Sheftield branch of the British Foundrymen’s Association 
a real live branch, of which Mr. John Little, general 
manager of Cammell Laird’s Grimesthorpe Works, is 
president—is devoting attention to the question of the 
application of machinery to moulding work on a more 
extensive scale. That this will be done after the war 
there is little doubt, for the production of everything will 
have to be expedited and the cost narrowed. On thi 
initiative of Dr. Hatfield, the committee of the branch 
has already passed a resolution to the effect that when 
peace is restored it will be necessary to reduce the cost ot 
production in order to compensate for the increase ot 
wages, &c., and it was therefore necessary that the subject 
should be discussed fully and wherever possible 
Mr. Little, at a meeting of the branch since my previous 
letter, said the moulding machine was not in general 
favour, but there was no doubt it would have to be use: 
far more than it is at present, It was not adaptable to 
all classes of moulding, but there was a great amount of 
work on which it could be used. This work is not taken 
up at all in Sheffield to-day, but goes to other places 
where machines are already in operation. 


Round the Works. 


A very long list of new buildings and extensions 
of works has just been passed by the Sheffield Corporation, 
which itself is making extensive alterations at its ‘Townend 
tramway depdt, so as to convert it into a motor omnibus 
garage. The War-office has placed new contracts here 
for large quantities of table-knives, stove ranges, razors, 
copper rivets, surgical instruments, various tools, railway 
wagons and parts, and heating apparatus, whilst firms 
over in Lincolnshire have orders for barrows, tackle blocks, 
boilers, and steam and other engines. Fresh oversen 
business includes sheep shears for Nassau and Buenos 
Aires; tools for Santander, Bombay, Barranquilla, and 
Buenos Aires; cutlery for Iquitos, Winnipeg, Montreal, 
and Rio; saws for Sydney ; electro-plate for Valparaiso ; 
augers for Alexandria; steel for Savanilla, St. John, 
Yokohama, Kobe, Singapore, Melbourne, Brisbane, and 
Adelaide ; and files for Rio. 


Iron, Steel, and Coal. 


Recently I mentioned that preparations were in 
hand for restarting the Reinshaw Lronworks, where there 
are three furnaces for Derbyshire iron making. — It is now 
understood that one or two of these furnaces will be blown 
in by the end of the month, and although there is no ver) 
urgent call for this class of iron generally just now, the 
Reinshaw product has a good reputation, and present 
values should be quite profitable. Lincolnshire makers 
are still more or less off the market, and a heavy deman«| 
continues for hematite, chiefly for special qualities. 
Billets are no freer, and all Swedish material is extremely 
difticult to procure, even at very inflated prices. Steam 
coals are rather difficult. Works are being fairly well 
supplied, but quantities available are not so plentiful as 
recently, and there appears to be very little surplus on 
offer. Allies are receiving good shipments, but neutrals 
only get a comparatively small percentage of their wants 
supplied. We could send them more if there were boats 
available. For export values are not quite so firm at 
about the 9s. margin above those for the inland market, 
which rules firm on the limitation figures of 17s. 6d. to 183. 
for best South Yorkshire hards; 16s. .9d. to 17s. 3d. for 
best Derbyshire hards ; 16s. 6d. to 16s. 9d. for seconds, 
and the same figures for cobbles. Steam nuts are in great 
request, market supplies being short and prices strongly 
held. For accommodation lots good figures are realised. 
Slacks have become strong and active, as predicted, and 
very little is now heard of forced selling. House coals 
show a heavy demand on production and merchants’ 
floating stocks are diminishing. 








SCOTLAND. 
(From our own Correspondent.) é 


Labour Affairs. 


As a result of the demand by the Scottish Union 
of Dock Labourers for a war bonus of 2d. per hour for 
all sections of labour, Sir George Askwith, chairman of the 
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Government Committee on Production, has issued his 
award regarding the rates and conditions of labour at 
(jlasgow harbour :—Men starting at 6 a.m., or on a new 
ship or job, are to receive an increase of ld. per hour 
on standard rates, and if a man start on a job already 
in progress at any other hour of the day he must produce 
a leaving certificate from his former employer to show 
that he has been working from 6 a.m. that day, otherwise 
the award is not applicable. Overtime is to be paid 
at the rate of ld. per hour beyond existing rates. These 
changes to apply to general cargo, timber, and coal. 
Included in the award is a piecework system of payment 
for the discharge of ore :—Copper ore, lime she!l in 
bulk, bone meal, or ash in bulk, Valencia ore, iron ore, 
briquettes, and calcined ore, all under mineral cranes 
to be paid at the rate of 7d. per ton, day time, and 7}d. 
per ton, night time; copper ore wheeled, to remain as 
at present, plus war allowance of Id. per hour, payable 
on the same conditions as general cargo. All other ores, 
under mineral cranes, to be 64d. per ton, day time, 
and 7d. per ton, night time, except coasters. Coast 
rates to be 6d. day, and 64d. night time, for all kinds of 
cargoes under mineral cranes. in addition to above rates, 
there shall be paid 3d. for every ton above 350 tons 
discharged per crane per day, or in proportion for any 
portion of a day when it is not possible to work the 
whole day. : 





Shipping. 


A fair amount of general business was done 
during the past week, and cargoes both inwards and 
outwards were comparatively satisfactory under present 
circumstances, Cargoes inwards included 2400 tons iron 
and steel, 15,000 tons iron ore, and 4800 tons timber, 
while exports included iron and steel material, and several 
locomotives to France. Coal shipments to that quarter 
are lower in consequence of increased consignments to 
Italy. An item of particular interest was the shipment 
of 200 tons of tubes to Sweden, which country had 
hitherto been a shipper. During the last fortnight new 
British steamers, over 1000 tons, amounting to 31,000 
tons, were added to Lloyd’s Register, made up of eight 
steamers, including three liners and one tanker, Of 
this tonnage, 40 per cent. was from Clyde yards. Dr. 
Macnamara is reported to have said that it had been 
found impossible to obtain from British makers an 
anti-fouling composition equal in total value to certain 
compositions prepared from foreign formule. A Glasgow 
newspaper points out that this statement is rather unfair, 
as there are at least two makers in that city whose paint 
is highly recommended and largely used by local owners. 


Pig Iron. 


There is still no change in the position of the 
Scotch pig iron trade. The demand for hematite for 
home consumption continues exceptionally heavy, and 
little or nothing is being exported. Ordinary brands 
are also quickly absorbed, and supplies are now difficult 
to obtain. Exports during the past week amounted 
to 1813 tons—-1388 tons foreign, and 425 tons coastwise— 
compared with 1335 tons in the same week last year. 
Pig iron warrant stocks now amount to 5628 tons, compared 
with 116,098 tons at the end of 1915. 


Quotations. 


While the tendency is in an upward direction, 
the prices of makers’ iron are still unchanged as follows :— 
Monkland and Carnbroe are quoted f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


The demand for steel and iron products is 
still on the increase, and there is abnormal activity at 
the various works. In the steel trade the demand for 
shell bars is very insistent, while enormous quantities 
of sectional material and plates for the Admiralty and 
general war work are also being turned out. There is 
very little tonnage available for ordinary mercantile 
work, Export prices are about £14 15s., £15 15s., and 
£14 12s. 6d. per ton, net, for steel ship plates, boiler plates, 
and angles, respectively for export. Black sheet makers 
are very busy, and ceaseless activity prevails at the mills 
except now and then when lack of raw materials makes 
it necessary to slow down a little. The heavier gauges 
are in particularly heavy demand, both for home use 
and for shipment to the Allies. The price for basis 
sizes is from £18 5s. to £18 10s. per ton, f.o.b. at Glasgow. 
In the malleable iron trade all branches are as busy as 
ever. Outputs from the steel department are almost 
entirely devoted to war requirements, but a good general 
business is being done in iron products. ‘ Crown’ 
quality iron bars are quoted round about £14 12s. 6d. 
per ton, net, for export, and mild steel bars about £16 10s. 
to £17 per ton for basis sizes. Generally exports are 
gradually becoming smaller and smaller as licences 
become more difficult to obtain, while the requirements 
for the home trade leave little or no surplus for overseas 
consumers. 


Scotch Iron and Steel Imports. 


: The following statement shows. the registered 
imports of certain kinds of iron and steel materials into 
Scottish ports during the month of October, 1916 :— 
Iron bars, angles, is, and sections, ex Continent, 
1 ton, value £18 ; ex United States and Canada, 35 tons, 
value £522. Steel bars, angles, and shapes, other than 
girders, joists, &c., ex United States and Canada, 40 tons, 
value £790. Iron or steel hoops and strips, ex United 
States and Canada, 450 tons, value £5949. Iron or 
steel plates, and sheets under fin. thick, ex United States, 
and Canada, 1328 tons, value £27,289. Total—ex 
Continent, 1 ton, value £18; ex United States and 


Canada, 1853 tons, value £34,546, 


Coal, 


Business in the Scotch coal trade is still being 
hampered through lack of tonnage, though some improve- 
ment in this respect has taken place during the past 
few days. In the West of Scotland district collieries 
are finding business very difficult to negotiate. Best 
ells are very quiet, and the price is pretty much a matter 
of arrangement. Splints, on the other hand, are fairly 
well placed, and navigations are moderately busy. 
Steams, however, have fallen off again. Smalls are 
unchanged at last week’s levels. Ell coals are quoted 
f.o.b. at Glasgow, 25s. to 25s. 6d.; splints, 26s. to 32s. 6d.; 
navigations, 30s. to 33s.; steams, 22s. to 27s. 6d.; treble 
nuts, 23s.; doubles, 22s.; singles, 21s. per ton. In 
Fifeshire the demand chiéfly centres round screened 
navigations, and first-class steams and cheaper qualities 
continue inactive. Best sereened navigations, f.o.b. at 
Methil or Burntisland, 30s. to 35s.; first-class steams, 
28s. to 33s.; third-class steams, 22s. per ton. Collieriss 
in the Lothians district are also finding present conditions 


in disposing of outputs even although prices have been 
reduced. Best steams are quoted, f.o.b. at Leith, 28s.; 
secondary qualities, 27s. perton. The aggregate shipments 
from Scottish ports during the past week amounted 
to 179,105 tons, compared with 169,432 in the preceding 
week, and 181,923 tons in the corresponding week of 
last year 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


RATHER better accounts are given this week with 
regard to the position of the Cleveland pig iron trade. 
Business has been much brisker, in view of the fact that 
the embargo on sales to Scotland has been removed for 
December deliveries. Already t..« removal has led to a con- 
siderable Scotch inquiry for iron, but business is necessarily 
limited by a proviso that sales will be subject to any new 
conditions which may be imposed with regard to quantities 
and distribution. This proviso is the result of the recent 
conferences of consumers in Scotland and the North-East 
Coast, which have been held on the initiative of the 
Ministry of Munitions, and at which founders discussed 
how best to meet the views of the Ministry in regard to 
their needs. Negotiations have ensued, and the result 
will probably be that a more detailed scheme with regard 
to the allocation of iron will be agreed upon. In the 
meantime makers have not much iron to spare for this 
year’s delivery, and while meeting the most urgent Scotch 
demands, are inclined to wait and see how matters will 
shape before committing themselves. The English foun- 
dries are inquiring for iron over the first six months of next 
year. Makers, however, are not disposed to go beyond 
the first quarter, and even then are only conceding a 
portion of the quantities asked for. This attitude is 
being prudently taken up in view of the possibility of the 
issue of further regulations as to the use of the various 
qualities which may void contracts made for No. 3. So 
far there has not been any actual increase in the output 
of Cleveland pig, but it is understood that several addi- 
tional furnaces are ready, and will be put into operation 
in the near future. Home prices remain unchanged at 
87s. 6d. for No. 3, No. 4 foundry, and No. 4 forge, with a 
premium of 4s. for No. 1. The price of No. 3 for the 
Allies is 97s. 6d., with No. 4 foundry 96s. 6d.; No. 4 forge, 
95s. 6d., and No. 1, 102s. 6d. 


Hematite Pig Iron. 


There is no sign of any slackening in the demand 
for hematite pig iron, and the works continue to be em- 
ployed at their full capacity. Makers are experiencing an 
extraordinary demand for their iron on local as well as 
general home account, and after meeting their current 
contracts, they have no surplus left. There is no variation 
to note in the make of iron, but another furnace is expected 
to be put into operation in this district in the next few 
days. The maximum home price for East Coast mixed 
numbers of hematite stands at 122s. 6d. The price to 
France is 137s. 6d., and to Italy 142s. 6d. 


Iron-making Materials. 


There is little change in the foreign ore position, 
but deliveries have been hindered by the recent bad 
weather. Coke is in good supply, and the quotations for 
good medium furnace kinds is quite steady at about 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


Unprecedented activity continues in the manu- 
factured iron and steel trades in the North of England. 
An immense tonnage is being turned out, and at quite a 
number of places steps are in progress for adding to the 
quantities. The great desideratum at the moment is raw 
steel. Of course Government requirements take first place, 
but the other requirements are of a pressing character, and 
have relation to nearly every section of engineering. 
France and Italy are also big customers. Finished iron- 
makers are largely in arrears with deliveries, and there 
appears no prospect of the production equalling require- 
ments. The following are the home maximum quota- 
tions :—Steel ship plates, £11 10s.; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15 5s.; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11 ; 
packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, £14 5s.; steel hoops, £16 to 
£17 ; steel sheets, singles, £20 ; steel sheets, doubles, £22 ; 
steel joists, £11 2s. 6d.; steel strip, £17 ; heavy sections, of 
ksteel rails, £12, all less 24 per cent., except ship plates, 





angles and joists, packing iron and iron bars, 


unsuitable, and considerable difficulty is being experienced | 





Shipbuilding. 


It is reported that some further orders for new 
eargo steamers have been placed with North-East Coast 
builders, the majority of whom must now be provided 
with tonnage that will take a couple of years to execute, 
and that on a peace working basis. How long it will take 
in existing conditions no one can estimate. : 


The Coal Trade. 


The general condition of the coal trade shows 
little if any improvement. The market is entirely con- 
ditionei by the tonnage question, which is at the moment 
in a very unsatisfactory state. The shortage has been 
aggravated by the withdrawal of the regular Norwegian 
traders on the question of the insuring of the extra war 
risk. Boats are not offering except where the merchant is 
disposed to pay the differences between the old war risk 
rate and the new, which at present the merchants naturally 
refuse. In the meanwhile the stocks of coal are accumu- 
lating, and the market consequently suffers, the chief 
endeavour of the producers being to maintain the present 
scale of prices, which would not be difficult if there were 
anything like adequate loading facilities. The forward 
position is quite steady, and the inquiries for next year’s 
shipments are heavy and increasing. The spot position is, 
on the other hand, uncertain, and prices vary considerably. 
Northumberland best steams are quoted in first hands at 
30s., but middlemen are often willing to take less. 
Secondary steams are dull and unchanged, while small 
steams are a turn easier, though late quotations stand. 
Unscreened steams for bunkers are plentiful and easy. 
The manufacturing demand is, however, very much 
heavier, and helps matters a little. Durham gas coal is 
only slow, being purchasable at discounted prices. Coking 
fuels are plentiful and weak, while bunker coal is in poor 
demand for spot, and very susceptible to bargaining. The 
coke market is moderately steady for foundry coke. 
Patent oven coke is quiet at about 33s. to 36s., while gas- 
house sorts are a shade easier. Quotations are as follows :— 
Northumberlands : Best Blyth steams, 28s, to 30s.; second 
Blyth steams, 25s. to 27s. 6d.; best smalls, 20s.; households, 
30s. to 32s. 6d.; bunkers, 19s. to 20s.; Tyne prime steams, 
30s.; Tyne second steams, 25s. to 27s. 6d.; special Tyne 
smalls, 21s.; ordinary smalls, 21s. Durhams: Best gas, 
27s. 6d. to 30s.; second gas, 19s. to 20s.; special Wear gas, 
30s.; smithy, 20s.; coking, unscreened, 18s. to 19s.; coking, 
smalls, 18s.; ordinary unscreened bunkers, 18s. to 19s.; 
best bunkers, 19s. to 20s.; foundry coke, special, 42s. 6d.; 
patents, 33s. to 36s.; furnace coke, 36s. to 38s.; gas coke, 
32s. to 34s. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


TuereE has been singularly little variation in 
the coal trade during the past week, though this is not 
surprising in view of the fact that the chief influence 
upon trade has been unaltered. The tonnage problem 
is all-powerful in the situation, and seeing that the supply 
has not improved, collieries have had to scrape along 
as best they could in constant doubt as to whether regular 
work could be maintained, and in a number of cases 
quite unable to do so. Business has, as a result, shown 
no expansion. The insurance question relating to Nor- 
wegian steamers is as yet unsettled, and makes a material 
difference to supply of transport facilities. As showing 
the dependency of the coal trade upon neutral tonnage, 
the returns for October of the vessels employed are 
instructive. The figures show that during last month 
2344 cargoes of coal were dispatched from:’the United 
Kingdom, and of these 1828, or 77.98 per cent., were 
lifted in neutral owned vessels, as against 516, or 22.01 per 
cent., in British ste@mers. In the previous month of 
September, 1791 cargoes, or 77.63 per cent., were carried 
in foreign tonnage, and, strangely enough, 516—the same 
number as in October—or 22.36 per cent.,in British bottoms. 
The returns for the first ten months of this year show that 
the number of coal cargoes from this country totalled 
23,116, of which 5515, or 23.85 per cent., were transported 
in British vessels, and 17,601, or 76.14 per cent., in neutral 
craft. Taking the coal shipments from South Wales to 
Italy during last month, the number was 76, as against 
83 in September, and 89 in August. Oi the total 
of 76, only nine were carried in British steamers. Cardiff 
alone dispatched 54 cargoes, of which 56 were transported 
in foreign-owned boats. 


Coal Exports. 


There was a welcome recovery in coal exports 
from this district last week, as compared with the preceding 
week, though the total fell short of the quantity dispatched 
at the corresponding period of last year by over 67,000 tons. 
The aggregate was 330,000 tons odd, as inst over 
397,000 tons a yearago. Cardiff cleared 182,561 tons, as 
against nearly 194,000 tons; Newport 72,600 tons, compared 
with 52,600 tons; Swansea 48,927 tons a8 against over 
65,000 tons, and Port Talbot nearly 26,000, as against 
85,000 tons odd. The Allies took rather more than 
90 per cent. of the total, leaving approximately 9.25 per 
cent. for the neutral countries, France received nearly 
178,000 tons, and Italy close on 59,000 tons. 


Coalfield Wages. 


The delegates at the monthly meeting of the 
Monmouthshire and Western Valleys Miners’ Council 
have a resolution calling on the Executive Council 
to convene a coalfield conference to “*‘ consider the wage 
question, and also the failure of the Government to meet 
the South Wales deputation concerning the same.” It 
will be recalled that after the last meeting of the Concilia- 
tion Board the men’s leaders decided to lay the whole 
position before the Board of Trade. They refused to 
allow the applications for a variation in the wage rate 
to go before the independent chairman, as provided by 
the ‘agreement, without first communicating with the 
Board of Trade. The matter is, however, being dealt 
with by the Industrial Commissioners’ Department of 
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the Board of Trade. Should the Board of Trade decide 
to concede the men’s demands, as was done on a previous 
occasion, despite the protests of the coalowners, then the 
increase of 15 per cent. demanded by the workmen will 
bring the wage rate up to 55.83 per cent. above the 1915 
standard. 


Current Business. 


Day-to-day operations have been of very small 
account, the market being quite monotonous in its dulness. 
Tonnage arrivals have no more than balanced outgoing 
steamers, with the result that the shortage of supply is 
still very much apparent. For the first time for several 
weeks past it was reported on Tuesday that there were no 
delay in discharging at French ports. This should result 
in vessels getting a quick turn, but there has been no 
chartering of any account for near French ports for a 
week or two, and so far as any recovery in the coal market 
is concerned the view is now becoming more general that 
there is very little hope for any improvement before 
Christmas. New business is ruled out by the scarcity 
of tonnage, and the bulk of shipments now being carried 
out are in respect of contract coals. Some time ago 
Norwegian shipowners sought to make the stipulation 
that charterers should be responsible for extra insurance 
on vessels. Coal exporters and others have now been 
notified that at a meeting of the Chairman’s Committee of 
the Central Executive Committee of Great Britain for 
coal supplies to France, held last Friday, the question 
was raised whether a merchant could pay marine insurance 
in addition to the scheduled freight rate on a neutral 
steamer on voyage charter, but the answer was that this 
would be a breach of the limitation scheme. Last week 
licences came through pretty freely for Portugal and Spain, 
and freight rates were very firm, but now it is more diffi- 
cult to get licences for Spain, and the market in this direc- 
tion is not so good, Barcelona having been fixed at 62s. 6d., 
as against 65s. previously paid, but for Mediterranean 
destinations which are not governed by the limitation 
scheme, freight rates continue firm. The general run of 
quotations for large coals of almost any descriptien is the 
limitation price of 30s., but supplies for spot loading can 
be secured at several shillings less, according to individual 
position, especially through middlemen, although in the 
case of leading Monmouthshires 30s. is more firmly adhered 
to, as these coals are not held much by middlemen, and 
buyers,are thus forced to treat direct for their requirements. 
Smalls are unchanged, colliery salesmen quoting 20s. for 
best bunkers, with seconds about 18s. to 19s., and cargo 
sorts down to 15s., and in some instances even less. Patent 
fuel is very quiet, there being scarcely any demand, while 
pitwood has improved to 47s. to 48s., some sellers asking 
50s. for half and half sizes, but it is becoming more difficult 
for importers to maintain these prices owing to the diffi- 
culty in arranging wagons. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 28s. to 30s. ; ordinaries, 
27s. to 28s.; best drys, 29s. to 30s.; ordinary drys, 
27s. 6d. to 29s.; best bunker smalls, 19s. to 20s.; best 
ordinaries, 18s. to 19s. ; cargo smalls, 18s. to 20s. ; inferiors 
15s. to 18s.; best Monmouthshire Black Vein large, 29s. to 
30s.; ordinary Western Valleys, 27s. 6d. to 30s.; best 
Eastern Valleys, 29s. to 30s.; seconds Eastern Valleys, 
25s. to 28s. Bituminous coals: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 28s. to 30s.; smalls, 20s. to 22s.; No. 2 
Rhondda large, 28s. to 30s. ; through, 22s. to 24s. ; smalls, 
18s. to 20s. ; patent fuel, 37s. 6d. to 40s. Coke: Special 
foundry, 62s. 6d. to 65s. ; good foundry, 57s 6d. to 62s. 6d.; 
furnace, 50s. to 52s. 6d. Pitwood, ex ship, 47s. to 48s. 


LATER. 


The coal market shows no variation of any importance. 
Slightly better tonnage supplies have not affected the 
position for prompt loading, and values remain easy with 
very little business passing. There has been a little more 
chartering for loading during the next fortnight or so, but 
the amount of tonnage coming along and open for em- 
ployment shows no very material expansion. Pitwood 
is rather firmer at 48s. to 49s. 


Newport. 


The market has been dull from the point of view 
of business passing, and in the case of inferior grades, more 
particularly, substantial concessions have been obtainable 
for immediate shipment. Ordinary Eastern Valleys have 
been secured as low as 25s., but for the superior qualities 
colliery salesmen have been more persistent in holding out 
for the limitation price of 30s. for large. Stocks, however, 
are very heavy and hamper smooth and regular work 
at the collieries. Nominal quotations :—Steam coal : 
Best Newport Black Vein large, 29s. to 30s.; Western 
Valleys, 27s. 6d. to 30s.; Eastern Valleys, 29s. to 30s. ; 
other sorts, 25s. to 27s. 6d.; best smalls, 20s. to 2Is. ; 
seconds, 17s. to 19s. Bituminous coal: Best house, 
25s. 6d. to 26s. 6d. ; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 37s. 6d. to 40s. Pitwood, ex ship, 47s. to 48s. 


Swansea. 


There has been next to no activity in any section 
of the anthracite market, the tonnage position being 
altogether too inadequate to allow of any scope in new 
business. Quotations have ruled easy generally for 
prompt shipment. The market is very quiet. Approxi- 
mate quotations :—Anthracite: Best malting large, 30s. 
to 32s. ; second malting large, 29s. to 30s. ; Big Vein large, 
25s. 6d. to 28s. ; Red Vein large, 25s. 6d. to 27s. ; machine- 
made cobbles, 40s. 6d. to 42s. 6d.; French nuts, 40s. to 





42s. 6d.; stove nuts, 40s. to 42s. 6d.; beans, 28s. to 
29s. 6d.; machine-made large péas, 20s. to 23s. 6d. ; 


rubbly culm, lls. 6d. to 12s. 3d.; duff, 6s. to 6s. 6d. 
Steam coal: Best large, 30s. to 3ls.; seconds, 27s. 6d. to 
29s. 6d.; bunkers, 20s. 6d. to 24s. 6d.; smalls, 15s. to 
19s. 6d. Bituminous coal: No. 3 Rhondda large, 30s. to 
32s. ; through and through, 24s. to 26s.; smalls, 18s. 6d. 
to 20s.; patent fuel, 38s. to 40s. 


Tin-plates, &c, 
The{iron and steel trades in this district continue 


to be very brisk. There is great pressure all round, and 
generally the conditions are the same as for the past few 
months. But in the tin-plate trade things are far from 
being as satisfactory. The scarcity of supplies of bars, &c., 
hampers operations, and there is practically nothing being 
done outside of Government work. A meeting of manu- 
facturers was held at Swansea, on Tuesday, for the purpose 
of considering the question of fixing minimum prices, 
but no definite decision was come to. Competition is very 
keen for class ‘“‘ A” orders, and values are round about 27s. 
for I.C., 14 x 20 x 112 sheets. The following are official 
quotations from the Swansea Metal Exchange :—Block 
tin, £188 15s. per ton cash, £190 5s. per ton three months ; 
copper, £144 per ton cash, £139 10s. per ton three months. 
Lead: English, £32 5s. per ton; Spanish, £30 10s. per 
ton ; spelter, £56 10s. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 8th. 


STEEL. prices are moving to a higher level. The estimated 
business for export is placed by some interests at or near 
one million tons, most of it for delivery late next year. Large 
orders for every possible mill product are coming in. 
Locomotive and car builders report a heavier influx of orders 
than has been presented at any other time. Purchases of 
material to cover these new orders are being made, some 
deliveries running late next year. The Italian Government has 
placed an order for forty locomotives of 73 tons weight each. 
Orders for export are expected from other sources, Finished steel 
production increased five per cent. over September during 
October. The urgency for mill supplies is without record. 
During the ten months past orders have been placed for 119,632 
freight cars and 1237 passenger cars. The often-referred to 
orders for 30,000 freight cars and 1000 locomotives are still the 
subject of negotiation. Domestic demands are assuming very 
great magnitude. Railroads have been buying only what they 
were obliged to, and when they crowd into the market a new 
situation will develop. Domestic demand for copper has 
assumed very large proportions for next year’s delivery, and the 
estimate of the turnover is placed at approximately 100,000,000 
pounds. Copper contracts are being placed for delivery nearly 
a year ahead ; very little copper is to be had for first quarter. 
Spot copper is 30 cents, and later quotations will probably be 
the same ; home buyers are obliged to place business so far in 
advance owing to European developments. 








SKILLED MEN AS MUNITION VOLUNTEERS. 


Ir is announced by the Minister of Munitions that a conference 
of the Amalgamated Society of Engineers held in London on 
Novembr 17th and 18th, appointed representatives to discuss, 
with the Minister of Munitions, the Under-Secretary of State for 
War, the Labour Adviser to the Government, and Mr, Austen 
Chamberlain, the question of the recruiting of skilled men for the 
Army. Proposals which had been prepared by the Government 
for submission to the skilled engineering trade unions were 
discussed with the representatives of the society, and the 
agreement given below was arrived at. Endeavours were made 
by the representatives of the Government to obtain a conference 
with representatives of the other skilled engineering unions 
concerned, but it was not found possible to collect them in the 
time. The same proposals will accordingly be submitted to 
them early next week. 

The agreement with the Amalgamated Society of Engineers, 
which was signed by the Ministers and by the delegates of the 
National Conference, who bound themselves for the Government 
and for the society to do collectively and individually all they 
ean to make it successful, is as follows :— j ¢ 

The undertaking given by the Prime Minister on September 
28th, 1916, that “ skilled men—by which I mean men who from 
natural ability or training, or a combination of both, have 
special aptitude for particular and indispensable kinds of 
national work here at home—ought not to be recruited for 
general service,’’ will be strictly observed, subject to the con- 
ditions attached to it by the Prime Minister at the time. In 
order to give immediate effect to this pledge it is proposed : 

(1) That all members of the Amalgamated Society of 
Engineers, as one of the trade unions of the skilled 
engineering trades not now fully engaged, or at any time 
hereafter ceasing to be fully engaged, shall enrol as War 
Munition Volunteers, and thus place their services at the 
disposal of the country, in accordance with arrangements 
now in existence under the War Munitions Volunteer 
scheme. 

(2) The skilled men referred to in this agreement are men 
who were either journeymen or apprentices prior to 
August 15th, 1915. 

(3) All skilled men on war work or who have enrolled as 
War Munition Volunteers shall be provided with a card of 
exemption from military service. The form of this card 
will be authorised by the Army Council, and the ecard will 
be issued through the trade unions. Orders will be issued 
by the Army Council to all recruiting officers that no man 
who produces such a card to the local recruiting officer shall 
be removed from his work without specific authority from 
the War-office, which will not be given without reference 
to the Minister of Munitions and the executive of the man’s 
union. In ease of any dispute arising as to a man’s right 
to hold a card, it shall be decided by a representative of the 
War-office, a representative of the Ministry of Munitions, 
and a representative appointed by the executive of the 
union to which the man belongs. 

(4) The provision of skilled mechanics for the Army will 
in future be made by the Ministry of Munitions. The trade 
unions will do their utmost to provide the Ministry of 
Munitions with skilled men, who will undertake to serve at 
the choice of the Ministry either in the Artificers’ Corps in 
the Army or as War Munition Volunteers in civil life. If 
skilled men for the Army are not secured in this way it is 
clearly understood that recourse must again be had to the 
statutory powers. 

(5) Fhat the Amalgamated Society of Engineers will 
furnish names and, wherever possible, particulars of skilled 
men now serving in non-mechanical corps, and the Army 
Council will continue to make every possible effort to 
transfer such skilled men to mechanical units, 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 
Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne, Paperson ‘* Works 





Organisation, comprising Manufacturing Organisation,” by 
Mr, A, D, C, Parsons; “ Financial Organisation,” by Mr, 





Edwin L. Orde ; -and “Selling Organisation,”” by Mr. G. H, 
Tweddell. 7.30 p.m, 

Puysicau Socrery or Lonpon.— Imperial College of 
Science, Imperial Institute-road, South Kensington, §.W. 
Paper, ‘‘ On the Measurement of the Thomson Effect in Wires,” 
by Mr. H. R. Nettleton, M.8e,; and paper, ‘On the Thermo 
electric Properties of Fused Metals,” by Mr. ©. R. Darling, 
A.R.CAS., FAL. and Mr. A. W. Grace, 5 p.m. Editing Com 
mittee meeting, 3.45 p.m. Couneil meeting at 4 p.m, 


MONDAY, NOVEMBER 27ru. 


Royat Socrety or Arrs,—John-street, Adelphi, London, 
W.C. Howard Lecture, ‘“* Coal and its EKeonomic Utilisation,” 
by Professor John 8. 8. Brame. 5 p.m. 


WEDNESDAY, NOVEMBER 29ru. 


LiveRPOOL ENGINEERING Socrety.—Royal Institution, Co)- 
quitt-street. Paper on “ Notes on the Design and Construction 
of Modern Dock Gates,” by Mr. T. L. Norfolk. 8 p.m. 

Royat Socrery or Arrs.-—-John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘ The Internal Combustion Engine,” 
by Dugald Clerk, D.Se., F.R.S. 4.30 p.m. 


MONDAY, DECEMBER 4ra. 


Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. Howard Lecture :—‘‘ Coal and its Economic Utilisa- 
tion.” No. II. By Professor John 8.8. Brame. 5 p.m. 


FRIDAY, DECEMBER 8ra. 


THe InstiruTion OF WaterR ENGINEERS.—-Apartments of 
the Geological Society, Burlington House, W. Paper on 
“The Cross Hill Covered Service Reservoir for the Birkenhead 
C> poration,” by Mr. J. E. Binnie; and “The Rating of Water- 
works,’ by Mr. Charles Clifton, P.A.S.L. 


MONDAY, DECEMBER IIra. 
Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Howard Lecture :—‘‘Coal and its Economic Utilisa- 
tion.” No. III. By Professor John 8. 8. Brame. 5 p.m, 


WEDNESDAY, DECEMBER l13ra. 


Tue InstiruTION OF AuTOMOBILE ENGINEERS.—-Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 
“Worm Gears and Worm Gear Mounting,” by Mr. F. W. 
Lanchester. 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Ernest Grirrmn AND Co., engineers’ merchants and manu- 
facturers, inform us that, on Saturday last, they removed from 
69 and 70, Mark-lane, to 12, Railway-approach, London Bridge, 
S.E. Their telephone No. is Hop 1806. 

WE are asked to state that a new company, “ Light Railways, 
Limited,” with registered offices at 2, London-wall Buildings, 
London, E.C., has been recently formed to deal with the export 
of all materials connected with light railways, the special object 
being to supplant the enormous quantities of light and portable 
railway materials of German origin which have reached the 
Colonies during recent years, 

WELLMAN, SEAVER AND Heap, Limited, inform us that, in 
consequence of the Government requiring the whole of India 
House and the two adjoining buildings for purposes connected 
with the war, they, in conjunction with his Majesty's Office of 
Works, have secured offices at King’s House, Kingsway, W.C., 
to which they removed on Monday last, Their telegraphic and 
telephonic addresses remain respectively as follows : “ Princi- 
pium, Estrand, London,” and Holborn 1782. 








Tae Marrett. Scwo.arsHip IN Navat ARCHITECTURE.—-A 
scholarship, designated the ‘‘ Martell Scholarship in Naval 
Architecture,” will be offered for competition by the Council 
of the Institution of Naval Architects, which has been appointed 
administrators of the fund available for providing the scholar- 
ship. The scholarship is of the annual value of £100, and, 
subject to certain conditions, is tenable for three years. The 
scholarship will be awarded in connection with the competitive 
examinations for scholarships, studentships, &c., to be held 
by the Board of Education in May and June, 1917, in the follow- 
ing subjects :—(1) Naval architecture ; (2) pure mathematics ; 
(3) applied mechanics (materials and structures); (4) either 
(a) applied mechanics (machines and hydraulics) or (b) heat 
engines. Candidates are not to be less than eighteen nor more 
than twenty-one years of age on March Ist, 1917, and must at 
that date have been continuously employed for at least two 
years upon naval architecture and marine engineering. Further 
particulars regarding the scholarship may be obtained from 
the Secretary of the Institution of Naval Architects, 5, Adelphi- 
terrace, London, W.C. 


Tue Civ, ENGINEERING PROFESSION AND Economic Pros- 
LEMS.—The above is the title of a somewhat remarkable 
paper contributed recently to the “ Proceedings *’ of the Liver- 
»001 Engineering Society by Mr. James Glover, M. Inst. C.E. 
n the paper the author dealt with a number of economic con- 
ditions peculiar to these islands, ing with a national 
commissariat. On this heading the author urged that war and 
commerce t long maintain a State :f the agricultural basis 
be neglected. To foster and encourage British essential agri- 
culture by making simple and attractive and secure the 
application of the landowners’ capital, the farmers’ ability, 
and the labourers’ physical energy to the production of essential 
food and its storage within our insular limits, is, says the 
author, to provide an ample and secure foundation for our 
national and imperial prosperity and greatness. The author 
then went on to deal with ‘‘ Capital and Labour and the Missing 
Factor,” ‘‘ Wages and Prices,” and ‘Scientific and Equitable 
Taxation.” He advocated a standard tax on all incomes 
from £50 upwards, which would produce a revenue of 
£108,000,000 on a national income of £2,008,000,000. Mr 
Glover said he was strongly of opinion that in future the civil 
engineering profession should, for the good of the community, 
take more interest in those great national problems so airily 
undertaken during recent years by so many whose equipment, 
mental and practical, has been inversely proportional to that 
knowledge and experience the subjects dealt with by the 
national parliament urgently demand. There were, he said, some 
two hundred members of Parliament who belong to the legal 
profession, while the civil ing profession had not a 
single representative. This absence of the civil engineer was, 
no doubt, largely due to that desty and industry usually 
associated with immersion in the performance of the private 
and quasi-public duties of his profession. It might, however, 
be claimed that the charter of the parent institution defining 
his activities—‘“ the art of directing the great forces of Nature 
for the use or convenience of man ”—was sufficiently wide to 
cover and include the affairs and welfare of the nation, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


101,837 (6636 of 1916). May 9th, 1916.—-VaporiIsrrRs. 
Thomas W, H. Clarke, Denmark House, Ely, Cambridge- 
shire. 


This invention relates to vaporisers for internal combustion 
engines in which the hot exhaust gases from the engines are 
employed, The exhaust is carried through a number of small 
tubes which are covered with wire gauze or the like, and the 
liquid fuel drawn from the carburettor is taken past the outside 
of the tubes to the engine and is thoroughly vaporised by 
contact therewith. Any suitable air inlets may be provided, 
and if the invention is to be used with mixed fuel, for example 
petrol and paraffin, the junction of these may take place at any 
point before they reach the wire covered tubes and he controlled 
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by a three-way cock or equivalent. The exhaust gases are led 
through the pipe A into the vaporiser, which is shown, consisting 
of an outer case B furnished with end plates C to which the 
small tubes D are fitted, the tubes being covered with wire 
gauze. The hot gases pass through these tubes and thoroughly 
heat them. The paraffin enters the vaporiser from the pipe F 
and is drawn into the gauze and on to the tubes, and is there 
vaporised and passes by tube G to the intakes of the engine H. 
\ sight-feed petrol tube J with a tap K is shown fitted to the 
vaporiser for use if the engine is cold or it is required for starting 
up or other purpose.—-October 26th, 1916. 


101,776 (10,389 of 1916). July 24th, 1916.—VaLve MECHANISM, 
Herman P. E. Miller, Hollinwood, Oldham, and another. 

This invention relates to valve mechanism for internal 
combustion engines of the type in which the operating cams are 
rotated at engine speed and the tappets actuated by the cams 
for opening the valves are rotated at one quarter of the engine 
speed, so as to operate the valves on every alternate revolution 
of the cam shaft. In the drawing A represents the fly-wheel or 
crank shaft on which is fast a small gear wheel or pinion B 
which drives a gear wheel C fast on the shaft D which is rotated 
at one quarter engine speed. On the shaft D is fast a plate or 
dise E having a projecting plate F with flats on opposite sides or 
edges thereof forming surfaces over which is adapted to slide 
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diametrically, or radially of the plate or dise E, a slotted cam 
plate G. The cam plate is provided at each extremity with 
cam profiles H, J, one of which is adapted at each revolution of 
the shaft D to engage in turn with and ride over rollers K, L, 
supported on fixed studs or pins, whilst the other is adapted 
to engage in turn with bowls or projections M, N, on the ends of 
arms, pivoted on a stud O. These arms are movable upwardly 
by the action of the cam surface in engagement at the time with 
the bowl or projection M or N thereon, and the spindles of the 
exhaust valve P and inlet valve Q being in the path of the 
howls or projections, the upward movement of the arms causes 
the valves to be opened at the proper times in the cycle of opera- 
tions.—October 19th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,274. September 17th, 1916.—-Cuucks, Joseph Mottershead, 
4, White-street, Seedley, Manchester, and others. 

This chuck is specially intended for turning the hollow cases 
of explosive shells, but is also applicable to other purposes. It 
comprises the combination with a central spindle C formed with 
a number of excentrie or cam surfaces and a loose chuck body E 
mounted thereon having radial slots O for the steel jaws P, of 
jaws each formed with a flange or projection and a washer U 





fixed to the central spindle at its outer end having internal cam 
surfaces and tommy holes in the chuck body to allow the latter 
to have its motion reversed for the purpose of releasing the jaws 
from the blanks being turned. The chuck body may be formed 
of a partly conical portion F and partly cylindrical portion G 
adapted to be mounted upon the larger diameter of the spindle C. 
In the drawing the cam is formed integral with the spindle. It 
is in the shape of a ratchet wheel with three or more teeth, the 
outer surface of the teeth being curved. The cam is situated 
within the hollow body E of the chuck, the latter bearing against 
a face plate K secured to the spindle C by a pin. The face plate 
is secured to the ordinary face plate of the lathe by bolts passed 
through slots N. The part of the chuck body is formed with 
radiating slots O corresponding in number to the teeth on the 
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ratchet-shaped cam, and in each slot is a loose jaw P. Each of 
the jaws fits freely in its slot and its outer end is adapted to 
engage with the inside of the hole in the, shell body, whilst its 
inner end rests upon the curved surface of one of the teeth of 
the ratchet cam, as shown in Fig. 2. When it is desired to 
release the shell body A from the gripping jaws the chuck body 
is turned in the reverse direction by means of a bar engaging one 
of the tommy holes R. Jn addition each of the jaws is provided 
with an outwardly extending flange S adapted to engage with 
the cam groove T formed in the washer U secured on the reduced 
end of the spindle by the nut V. The cam groove, it will be 
observed, is the reverse shape of the cam H. The action of the 
groove is to draw the jaws inwardly?—-October 17th, 1916. 


1915.-PrEss For BANDING SHELLS, 


14,841. October 20th, 
Limited, 30, Farringdon-street, 


Babeock and Wilcox, 
London, and another. 
The object of this invention is to provide a compact and simple 
hydraulic press for performing the banding operation on shells. 
Fig. 1 is a vertical section of the complete apparatus ; Figs. 2 
and 3 are detail views of the die in elevation and plan. 
hydraulic press shown is constituted by a simple pot-shaped 
vessel A formed with a eylindrical cavity which is in com- 
munication with a source of fluid under pressure ; there being 
directly fixed to the pot-shaped vessel a female coned ring or 
top plate B. Carried directly by the ram C which fits the 
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cylinder and is otherwise unguided is a die D formed as a divided 
male conical member to engage the female conical surface of the 
ring B and comprising any suitable number of radially movable 
segments enclosing a cylindrical recess E to receive the base of 
the shell. In the operation of the press, the shell, with the band 
in position ready to be pressed, is rested in the recess E. and 
fluid is admitted to lift the ram C. On the rise of the ram C 
and the die D, the die is contracted by reason of the engagement 
of the conical surfaces and consequent inward movement of the 
segments and the band is forcibly pressed into the annular 
groove in the shell.—October 19th, 1916. 


15,141. October 26th, 1915.—Roiiine Mitis, Samuel Fox 
and Co., Limited, Stockbridge Works, Sheffield, and others. 

This invention relates to improv ts in e tion with 
rolling mills that are to be employed particularly for the rolling 
of round bars, the object being to produce a round bar in a 
manner that will obviate the loss that has hitherto arisen due 
to the bar when passing through certain of the rolls moving in 
position, becoming twisted or having waste of metal due to the 
formation of fins thereon. Fig. 1 shows the bar in its original 
form ; Fig. 2 the form after initially passing through the rolls; 
and Fig. 3 the final cross section of the bar, Figs. 4 to 6 Show 
a form of guide adopted. ‘The bar A, which may have an initial 
shape such as is shown in Fig, 1, is passed through the rolls of 





a rolling mill of any suitable construction so that in the initial 
stages it ismade to assume a shape such as is shown in Fig. 2, 
wherein two sides B, C of the bar are rectilinear, and the other 
two sides D, E are curved in form, the rolls being suitably 
formed to produce such section. The bar is then turned upon 
one of its curved sides, as shown in Fig. 6, and passing through 
a suitable guide by which it is firmly held in position without 
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pressure due to the contacting of the rectilinear faces B, C with 
the guide, is passed through the later stages of the rolls [ so that 
it assumes finally the round form shown in Fig. 3. Any suitable 
form of guide may be employed, the form illustrated in the 
drawings comprising a guide box F in which are provided the 
guide plates G. the latter being preferably adjustable by means 
of set screws H to enable the dimensions of the guide to be 
varied,—-October 26th, 1916. 


TRAMWAYS AND RAILWAYS. 


101,737 (1116 of 1916). January 24th, 1916.—-CuRRENT 
CoLiecTors, Vacuum Brake Company, Limited, and others, 

32, Queen Victoria-street, London, E.C. ; 
This invention relates to a duplex valve of special construction 
for use in placing fluid controlled current collectors in gnd out 
of contact with the conductor. A section of the valve is given 
in Fig. 1, while Fig. 2 is a diagram to explain the operation of 
the valve when applied to an electric railway train fitted with 
vacuum brakes. Within a casing A is arranged a barre! B having 
at its opposite ends two valve seats C D, each formed with an 
annular passage E F in its face. The annular passage D in the 
face C is in communication with the vacuum-reservoir or 
exhauster ; whilst the annular passage F is in communication 
with the atmosphere by way of the orifices shown. In the barre] 
is a stem H which carries two valves J, arranged opposite the 
valve seats C D and respectively mounted on diaphragms K 
of equal area ; the outer faces of these diaphragms being open 
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to the atmosphere. The stem projects in both directions through 
the diaphragms and is furnished with solenoids or with other 
means of actuation, whereby it, together with its two valves 
may be moved in either direction. The connection from the 
vacuum reservoir is attached to the nozzle L and that leading 
to the brake cylinder is attached to the nozzle M. In one posi- 
tion of the duplex valve the vacuum reservoir is in communica- 
tion with the collector operating cylinder, whilst connection 
with the atmosphere is shut off. In the position of the duplex 
valve, illustrated, the collector operating cylinder is in communi- 
cation, through the duplex valve, with the atmosphere, and 
connection with the train-pipe or exhauster is closed. The 
cylinder being no longer effective for the;support of the collector 
bar, the latter falls away from the overhead electric conductor. 
October 19th, 1916. 


MISCELLANEOUS. 


15,633. November 5th, 1915.—Crrcurr Breaker, British 
Thomson-Houston Company, Limited, Cannon-street, London, 
E.C. (a communication from abroad from the General 
Electric Company, Schenectady, New York, U.S.A.). : 
This invention is for a circuit breaker for tramways and rail- 
ways on which there are two different current pressures, namely 
600 and 1200 volts. It has a series tripping coil divided into 
two parts, one of which may have double the number of turns 
that the other has. Each part has its own armature and both 
armatures are arranged to trip the catch which controls the 
circuit breaking contacts. A shunt coil locks the armature of 
the larger part of the coil when the circuit’ carries the lower 
potential and the larger current, so that the circuit cannot be 
opened until the predetermined overload is reached, at which 
time the smaller part of the coil wil! be able to trip the catch. 
The operation is as follows :—So long as the car remains on the 
low voltage section the shunt coil A is energised and its 
armature B swings the trip C_inte the path of the armature D 
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and prevents it from tripping the catch E. Under these con- 
ditions it will require an overload above the maximum operating 
current of the 600-volt section—that is to say, above 400 
ampéres, for instance—to enable the smaller coil F to lift its 
armature and trip the catch E, thereby releasing the levers G, H 
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and permitting the switches to open. But when the car is 
operating on the 1200-volt seetion the shunt coil A will not be 
energi: and the armature D will be free to be lifted by the 
larger coil J, which has twice the ampére turns of the smaller 
coil F, and trips the catch when the maximum operating current 
is exceeded.— October 19th, 1916. 


100,262 (869 of 1916). January 19th, 1916.—Execrric RELay 
System, Siemens and Halske Aktiengesellschaft, Berlin. 

This invention relates more particularly to relays which are 
intended to beactuated or controlled by alternating currents. The 
cireuit to be supervised is carried in series through two or more 
contact devices which are controlled by the alternating current, 
so that as long as the latter is flowing the circuit to be supervised 
is always interrupted by one or other of the above devices. 
Referring to Fig. 1, it will be seen that in series with the 
alternating current leads L are connected the windings of W of 
two permanent or polarised magnets M having a south pole at 
each lower end and a north pole in the middle at the top. The 
armatures A of these magnets are pivoted and controlled by 
springs or otherwise so that they can readily oscillate under the 
action of the variations of magnetic effect due to the current. 
The pivots of the armatures are connected with two poles of a 
souree O of local current through a working relay and in 
their position of rest bear against two contacts K connected 
by @ wire W, so that with the armatures in this position the 
local current circuit is completed. In the position of rest, viz., 
with no current in the alternating circuit, the armatures A, 
whichX{may be under the_influence_of_springs Z, lie against 
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different pole-pieces of the relay magnets, and also against the 
two contacts K of the local circuit, so completing the latter. 
As soon, however, as an alternating current flows through the 
windings W, the one half-wave will weaken one of the south 
poles and strengthen the other, in a similar manner in both 

agnet arrang Thus the armature in contact with the 
strengthened pole will retain its position, whilst the other 
armature will be reversed, so that there is an interruption of 
the local circuit. The next half wave will effect a converse 
strengthening and weakening of the south poles, so that both 
armatures A are reversed and the interruption of the circuit 
takes place at the other armature. As long therefore as alter- 
nating current is flowing, both armatures are actuated 
synchronously in the same direction and they alternately serve 
to interrupt the local eireuit, so that the relay R can effect the 
desired operations with certainty. The same effects can be 
obtained when individual elements of the relay arrangement 
are exchanged. For example in Fig. 2, one of the magnets may 
have south polarity imparted to its armature and north polarity 
on the contrary to the two free arms, the direction of winding 
of the alternating current coils W being correspondingly 
reversed.—October 26th, 1916. 


101,757 (4167 of 1916). March 2Ist, 1916.—Gas FuRNACcEs, 
Charles H. Thompson, Harrington House, Amblecote, 
Stourbridge. c 

This invention relates to gas or demi-gas furnaces for industrial 
operations where uniformity of heating and economy of fuel 
are. required, such as in the treatment of chemicals. In the 
example shown in which the invention is applied to a muffle, 
such as for annealing and enfamelling of metal articles, a gas 
producer plant A is arranged at one side of the furnace con- 
struction and the fuel B from this producer leads into 

a chamber C furnished with a “‘cloison” or partition D. In 

the uptake of this chamber C beyond the “ cloison ” or partition 

where the heated air is directed against the wall D an inlet for 
heated air is provided as for example at E. Heated air in suf- 
ficient quantity to cause combustion of the gas is admitted and 
from this combustion point the gas in combustion passes 
into a space F by which the muffle G is almost completely 
surrounded. The heated air for combustion is preferably 
furnished by passing atmospheric air through a continuous 
recuperator or counter current air heater,and any suitable 
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recuperator or heater can be used for this purpose. As shown, 
air enters past a regulator into a ge H in the lower brick- 
work of the furnace and passes along a number of circuitous 
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channels I between which run passages J for the gases of com- 
bustion that have around the muffle and are on their 
way to the outlet K to the chimney.—October 19th, 1916. 


101,775 (9391 of 1916). July 4th, 1916—Patnr Sprayina 
MacuineE, Frederick W. Golby, 36, Chancery-lane, London 
(a communication from abroad from Clement E, Dunn, 
Burlingame, California, and Lillian McCutcheon, 201, 
Sansome-street, California). 

The object of this invention is to provide a machine for 
cooling surfaces with liquid or semi-liquid substances by means 
of compressed air. In the illustration A is an air pump, B an 
air receiver, and C a funnel for charging the tank D with paint. 
The operation of the mechanism is briefly as follows :—The 
fluid to be applied to the surface is charged into the funnel C 
whereupon the valve E is opened, and the valve G is opened so 
that the paint will run down into the receptacle D. When the 
desired quantity of paint has been placed in the receptacle D, 
the valve G is closed. When this valve and the valve F are 
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closed, the valve H may be opened and pressure applied to the 

tacle D. The workman then picks up the pipe and by 
the suitable manipulation of the handle J allows the air to 
blow through the pipe, the paint being applied to any surface 
in the shape of a thick fog. During the time the valve F is 
opened and the air is blown therefrom the air from the air 
receiver will be discharged from the pipes K and L into the 
body of paint in the receptacle D and will continually keep it 
agitated, although the only paint that passes into the pipe M 
is such as is directly picked up and mechanically mixed with 
the body of air above the surface of the paint in the receptacle.— 
October 19th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer wpon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tor ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 

On each of two of the patents given below £26 and oneach 
of the remainder £18 have been paid in renewal fees. 


No. 9776/10.—Moulding hollow blocks. A stream of closed 
hollow blocks is produced in an extrusion press by means of 
a hollow core adapted to be closed at intervals by a cover-slide. 





To facilitate the separation of the phigs produced: by.the core, 





this is made equal to, or a multiple of, the length of the plugs, 
Schleuning, W., Germany. Dated January 6th, 1910. : 

No. 9955/10.—Tar, &c. Bituminous or tarry substances 
such as tar, pitch, goudron, mineral resins, or natural bitumen 
and halts are rendered less fusible, and almost incombusti}|., 
by melting with a chlorine absorbent, and then chlorinating ¢}|,., 
product with perchlorethane. The fatty acid esters, such a. 
linseed and rape oils, or the milky juice from the Mee Guayule, 
are used as chlorine absorbents. Zimmer, K. L. V., Germany. 

No, 9969/10.—Steam superheaters, In a superheater of the 
kind comprising a number of Field tubes inserted in the smok« 
tubes of a boiler and connected at their outer ends i, 
distributing chambers, each chamber is divided into compar 
ments, each of which communicates with one of the Field tube. 
The steam may be led downwards through a chamber into t}\.. 
lowest compartment, from which it passes upwards throuy|; 
each Field tube in succession, or it may be led into the highes 
compartment and compelled to take a downward course throuy)|, 
the tubes. Habermann, E., Germany. Dated April 23rd, 1909 

No. 10,068/10.—Hopper barges, &c. Dredged materia! ix 
removed from the hoppers or holds of hopper barges, dredgers, 
&e., by the combined action of suction outlets connected to » 
pump, and of short elbow pipes, through the upper portion of 
the cross-sectional area of which the external water enters so «x 
to dilute the dredged material, which escapes through the lower 
portion of the pipes. Fruhling, O., Germany. 

No. 10,334/10,—Coin-freed apparatus ; electricity, supplyiny 
by meter ; coin action, weight. The inserted coin passes dow! 
a shoot, depresses a weight contact lever, therely 
closing the consumer’s circuit through mercury cups, and com. 
to rest in a cavity in a dise driven by the meter mechanism. 
The point of the lever rests on the inclined edge of the cavity, 
and, as the dise rotates, passes on to and bears against the face 
of the dise ; finally, when the disc has completed a revolution 
and the coin has been discharged, the lever escapes through tli 
cavity and breaks the circuit. Kretz, C., Germany. 

No. 10,366/10.—Metallic fabrics. The selvedge of metallic 
fabrics, constructed of interlinked chains of wire rings, is forme:| 
by connecting alternate rows of rings by elliptical ring,. 
Doppenschmitt, P. (firm of), Germany. Dated February 2nd, 
1910. 

No. 10,375/10.—Delivering measured quantities. In appara- 
tus for delivering predetermined quantities of granular, 
pulverulent, or like materials, wherein the material is delivered 
man a receptacle by a rotating worm, the number of revolution 
of the worm is determined by a cam device operated by the 
driving shaft. Kilian, F., Berlin. 

No, — 10,460/10,—Gear-cutting hi An 
generating gear-slotting machine has a ratchet-driven feed-shatt, 
from which are driven a worm for rotating the work-table, and 
a screw for traversing the table; a clutch with one engaging 
position is interposed at a suitable point between the feed-shatft 
and the worm to provide the indexing movement. Denker, A., 
Germany. Dated May 8th, 1909. 

No. 10,684/10.—Internal combustion engines ; ignition 
system. In order to regulate the time of complete combustion 
to suit the speed, without altering thg setting of the ignition 
device, two or more ignition points are provided in each com 
bustion chamber, and one or more of these are cut out when 
the speed is reduced. If the spark-plugs are arranged in series * 
a switch is provided for connecting the high-tension wire at any 
point to earth; if the spark-plugs are connected in parallel, one 
or more of the connections are interrupted. The switch may 
be connected to the speed-control lever or it may be operated 
independently thereof ; or it may be controlled by a centritugal 
gevernor, _Honold, G., Germany. 





involute 











FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place. 
ORDERS 
For the Week by Lieut.-Col, C. B, Clay, 
Officer for the Week.—Platoon Commander W. J. A. Watkins. 
Next for Duty.—Platoon Commander H. de P. Birkett. 
Monday, November 27th.—Technical for Platoon No, 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 1). 
Signalling Class. Recruits’ Drill, 6.26 to 8. Lecture on “ Tele 
phones,”’ 7.30. 





‘ 
V.D., Commanding. 


Tuesday, November 28th.—School of Arms, 6 to 7. Lecture, 
7.15, ‘* Entrenching,”” Company Commander Castell. 
Vednesd. j b 29th.—Instructional Class, 6.15. 





aoe 4 
Platoon Drill, Platoon No. 1. 

Thursday, November 30th.—Platoon Drill, Platoon Nos, 5 and 
6. Ambulance Class, by M.O., 6. . 

Friday, D ber Ist.—Teck 1 for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No, 9. Signalling Class. 
Recruits’ Drill, 6.25 to 8.25. Lecture on ‘“ Telephones,” 7.30. 

Saturday, December 2nd.——N.C.O.’s Class, 2.30, Company 
Commander Bentley. " 

Sunday, December 3rd.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45 a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice and Tables A and b 
at Headquarters. : ‘ 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. : 

Inspection—The inspection by the County Commandant ix 
unavoidably postponed for a few days. 

By order, 
MACLEOD YRARSLEY, 
Adjutant. 





November 23rd, 1916. 








InstiruTION oF Navat Arcarrects.—The Council of the 
Institution of Naval Architects is prepared to consider applica- 
tions from persons desirous of joining the Institution as students. 
Candidates must be between the ages of eighteen and twenty-five 
at the time of election, and must be either apprentices, article 
pupils, or students in naval architecture or marine engineering. 
The Council administers certain oe in naval architec- 
ture of the annual value of £100—tenable for three years - 
which are offered annually for competition among students ov! 
the Institution who are between eighteen and twenty-one years 
of age. A post-graduate scholarship in naval architecture, o! 
the annual value of £200 a year, and tenable for two years, is 
also offered annually by the Royal Commissioners of the Exhi- 
bition of 1851, and awarded on the recommendation of the 
Council of the Institution. Candidates must be British subjects, 
under thirty years of , and must be nominated for the 
purpose by the Board of the University or College at which 
they have graduated. The Sir William White Research Scholar- 
ship in Naval Architecture, of the annual value of £100, has 
recently been established, and will be thrown bay to competition 
after the conclusion of the war. A gold medal and a premium 
of books or instruments are offered annually for the best original 
communications contributed to the “Transactions” of the 
Institution by authors who are not members of Council. Full 
particulars of the above scholarships, and of the qualification. 
required for admission to the Institution, may be obtained 
from the Secre , Institution of Naval Architects, 5, Adelphi 
terrace, London, W:C, 


s 
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BY INLAND Post 
BIGHTPENCE 


[Price Sixpence 














py! MAKERS AND USERS OF LOCOMOTIVES. 


ak The. Ministry of Munitions 

CoB are propared to Teceive OFFERS for, good 

SECOND-HA SHUNTING LOCOMOTIVES 
of various sizes. 

The fotiomiaae “aneametion: out ——_ a each offer, which 
must be addres to Mr. ES, Deputy Chief 
Engineer, H.M. Office of Workee #y Gharacetrect White- 
hall, London, 8. W.: pe, size, and weight; maker's name; 
when built; when and »y whom last overhauled ; condition ; 
price 

ILM. Office of Works, 

29 


&e. 
h November, 1916. 563 


Poet Ts Required by by the 


& 

€ War Office to Undertake Caapestion and Test 

Oo” Ran persed Works of kinds of 
nt, including steam aa oil engines. 

boilers, ain on hy my also of constructional steel 

work, including tests of ‘materials, 

Apply i letter, in the first instance, stating qualifications 
and terms to 
THE INSPECTOR gh IKON STRUCTURES, 

Only men not eligible for military service need apply. 
eek FOREMAN, for the Hardening Section of "the 
Rifle Factory, Isha) 

Candidates should be about years of age. They must be 
physically fic for service in India, and should have had work- 
shop experience in the heat treatment of steel. They must 
make sure that they could be released from their present 
employment if selected. 

Trams —Engagement for five years, with option of extension 
if approved by Government. Jary, rupees per month, 
rising by annual increments of 10 rupees per month to 390 
rupees per month. If re-en; , 450 rupees per month, rising 
to 500 rupees per month, Overtime pay oa certain conditions. 


Free quarters, medical attendance, and second-class passage 
ont and home for selected ——, wife and family. 








Sll a 





Required for the Service |= 
of the GOVERNMENT of INDIA, a 


Further ee and forms of application can te obtained 
from ~~ RECTOR GENERAL of STORES, India ome 
White! a 





Rm ‘The Secretary of State for 


INDIA in COUNCIL will in 1917 APPOINT 
a few NATIVES of India as ASSI NT 
EWN ~acielar weed 44 the Indian Public Works and 

State Railway Depart 

Candidates must be British subjects and, vp as poured in 

Appendix IL]. to the Regulations, must ‘be not Jess than 21 

and not more than 24 years of age on the Ist fn 1917. They 

must have either obtained one of eer < University 

degre«s or other distinctions in ne. » penn 

the Associate Membership Exasination c of the Institut on of 

Civil Eo 

Avett ra must reach the India Office by 3ist March, 
1917. nted forms, together with ag ages oe om seuae ding the 





c mditions & * intment. may now from the 
SECR Public Works fet ny india Office, 
Le amy ow 
India Office, London : 
ieeucatier: 1916. 564 
G 
— Government 


Rey yal Societ 
GRANT FOR SCIENTIFIC INVESTIGATIONS. 


Applications for the year 1917 must be received at the offices 


of the Royal gay not later ore January lst next, and 

must. be made on printed forms to be o! tained from the 

CLERK to the GOV ERNMENT GRANT vane ray . 
1 


Royal Society, Burlington House, London. 





IN THE ag OF THE werent a ITH THE 


EMY AMENDMENT ACT, 
he Public , song "Vevibes 


TENDERS for ng Purchase of 2099 Ordinary Shares 
of £1 ea By fully pa 
THE F TTHANY ENGINEERING COMPANY, LTD., 
vested a ‘im Custodian by an Order of the Board of Trade 
dated the 3rd Pyeng 1916. 

The issued capital of the Company consists of 3600 Ordinary 
Shares of £1 each fully pai id. 

Under the Company’s Articles of Association every member 
has one vote for every share held by him or her. 

The purchaser will be required to make a sworn declaration 
as to nationality and freedom from ape comrel, op a fori 
to be obtained from the Offices of the Publ 

The Company owns leaschold -works at  Cardith uipped 
for the manufacture of Flottmann Goenpruned Air Hammer 
ing ry. but is at present mainly engaged ou munition 
worl 

A report u 





st operations and the 
n mate to the Public 
Messrs. Shepherd ‘Howell and Co., Chartered 
Accountants. Cardiff, and this report can be inspected by those 
‘desirous of tendering either at the office of the Public Trustee 
or at that of Messrs. Shepherd, Howell and Co 
‘fenders must be deli sealed, to the Public Trustee, 
ki ay, London, W.C., on or before Friday, the 15th 
1916, at Twelve noon, mar-ed on the envelo 
“ Tender, Flottmann Shares,” and successful tenderers will 
advised of the } Roomptasese in whole or part of their Tender 
withi inp one week 
der may be a for the whole or of the shares. 
The public Trustee does not bind himself to accept the 
“fe or any Tender, and reserves to himself the liberty to 
ot A nnage 3 to several — as he thinks fit. 
of Tender can obtained from the PUBLIC 
T k USTER, or from Messrs. ‘SHEPHERD, HOWELL and CO., 
_ Gresham Chambers, Kin sway, Cardiff. 561 


Nalfurd Union. .— Hydraulic Coal 


The a REQUIRE | INSE ALLING at their Union 
ipiteary, Hope, Pendleton, near Manchester, FOUR 
RAULIC COAL HOISTS, to replace others now in use. 

‘Fortean jculars and specification may be obtained on 
application to the undersigned, by whom Tenders should be 
Hag not later than 9 a.m. on Wednesday, the 13th Decem- 
CT, 

The ee do not bind themselves to accept the lowest 
or any Tender. 


m the yok vd Ll 





By one 
. H. INCHLEY, 
Clerk to the Guardians. 
Poor Law Offices, 
Eccles New-road, Salford, 


29th November, 1916. 560 


City of Birmin igham | Electric 
LY DEP. 
APPOINTMENT OF BOILER HOUSE SHIFT ENGINEER. 
rye are invited for the position of SHIFT ENGI- 
.o take charge of the running or the boiler-house at the 
psn adh Generating Station. 

Applicants must have had a sound mechanical and engi- 
neering training, and met have had previous charge of fairl 
large installations of high-pressure steam boilers fed wit 
a stokers. 

salary offered is £150 per annum, plus £10 extra per 
auntim during the War. 


htained 


Refrigerating Engineer Wanted. 
Experience with Ammonia and First-class Board of ' 
Trade Certificate desirable. No one already apo on 
fv sam work or eligible for military service p apply.— 
Send pe Th of experience, with age, and state if married, 
B. Browne’s Advertising Offices, 163, } Queen | m 

Vicdsuleoienak E.C. 


Small Tools.—Indoor Assistant 


Shi Bengnie go in the fe: of British and 











i lications (made on forms which can be from 
the -retary of the Electric Supply Department), accompanied 
by not more than three testimonials as to experience, vag nat 
and character. must reach the undersigned not later than 
Wednesday, December 13th, x 

. CHATTOCK 


City Electrical Engineer. 


527 « 





Electric Supply Department, 
14, Bai ale End, ag agg 
November 2éth, 191 
Wanted, Capable Young Engi- 
NEER for Russia. One having had ex om] on 
Ropeways with ropeway ae pre: es 
stating qualifications, experien salary re 
, Engineer Office, 33, Norfolk-street, Strand! We 


Wanted, for Controlled Eatab- 


TOR, Re ay ig tg N.W. japics elit SOK. choo aa 
u ne limits, for checking jigs, gauges, an 
tools. Good opening for’ righ’ ht man. tiexe engaged on 


Government work need not apply.— pel Led cae | 
” an 





Ameckcan Sma) 
ly poking 
experier ce, salary, to JAMES W. 
oes Victoria-street, London, E.C. 
dential, and as such they will be trea 


Young g Engineer with Worksh 


training and Science degree WANTED for TECHN ~# 
WORK in large Instrument maxing f: No one engazed 
on Government munition work or eligible for military service 
should apply. State age, experience and salary required — 
App-y your nearest Employment Exchange, mentioning “ The 
Engineer,” and No. reo 

oe oa nee nermemmennereiecreeee 


1M anted, at Once, a Draughts- 
se eee for, Yorkshire culllary.: must be ineligible for 
rvice. No peas at present e: a on or choad 
— rhe will be en; a .—Address, 513, 
Norfolk-street, Strand, 


op 
bg Some —Write, stati age, 
CARR and CO., Ltd, 35 
ro a private and con- 














Charge Hand 


REQUIRED in wor Pyne ‘West. Penden) engaged 
on Government est practice 
and accurate ‘work on ore My milling Soliew: Hewes, &., 
for motor car and aeroplane engine . No person living 
pa: than 10 ee sear or already working on Government 

Only fully Be pean me . need apply 
with full particulars 


wages, Engineer 
Office, 33, Norf ‘olk-stree Seand Wc. Pets 
a 


anted, ‘ool Turners, Tool- 
MAKERS GAUGE MAKERS, for Government- 
controlled Works (London district). 
| plore co positions to suitable men. 
wernment work need not apply. “Apply your nearest 
ea canes Exchange, mentioning “ Engineer ” and 


Woe Sener eee District), 


ys epetaces 5 in general engi- 
neering work. bench and machine he?! 

Wages 114d. pel gh, tosuitable, steady man, free 

from military obligations. State age and full experience. No 
one at yee employed on Government wor< or residing more 
than 10 miles away will a 522, —s 
Office, 33. Norfolk-street, Stra 


S aa Required at Poot 


Law inatifeation. Sadewett: ‘road, Lewisham, 8.E. (now 
used. as as = ital). 


Machine pr 4 














Salary and emoluwent « pw. 





ngineer mo, 
513 a 
Wanted, Lady Tracers, or with 


= — in Detail Drawing, &c. ; must be quick and 
t ployed on Government work will be enter- 





art ead Exchange, mentioning “ T' 
0. 


Wanted, Works Manager for 


Aircraft pecans Bane yoy! Rotary ines and 

Aerop ag Must be accustomed to the control of men and 
have Sood machine bse ag ye intimate knowledge 
of the best means of tion is a permanent 
oe, bed a liberal salary will be Applications from 
on Gevgiienend work will — be 





perso! y © 

Sonsidored ‘w ie wp my tom veey a oa etal me _ 
dress, I particulars, ngineer Office. orfo! 

Street, Strand, wy. 530 a 





Works ea oil ae for 


Gomera ents controlled 7 to T. ae & CHARGE of 


new extensions in able to see 
that erection of buildings. s Af be a of a plant 
e utmost and be conversant 


is soomes lished with t 
with the latest ae machine Grectioe for taking control 
of the —— when completed, also must be able to take 
charge of a large body of men and maintain strict discipline. 
Only first-class, energetic men needapply. Applications. will 
be treated as strict'y confidential. ~Kadress, ‘SOLICITOR, 
521, Engineer Office, 35, Norfolk-street, Strand, W.C. 5214 


Works Manager Wanted for 
GENERAL 


ENGINEERING WORKS at present 

ed in Sheli Manufacture, and employing about 
ust be six o’clock man andaca able and efficient 
Intimate knowledge of 





chiefly en, 
500 hands 
manager of men and women workers. 
modern machine tool practice essential. District near 
Bristol. Good opening for suitable man. No one at 
preci engaged on war work need apply without permission 
rom preseut employer.—Write, stating full — ek agé, 
and meg at liverty, to Box No. care of - Wh — 
and Son, 33, Fleet-street, E.C. 


A Pplications are Invited for the} ¢ 
position of CHIEF JIG and TOOL DESIGNER with 

sem a 6 firma in the London district, engaged in the productiou of 
-ciass motor cars and aeroplane eng.nes, to Take Ch of 
orks Drawing-office for the designing of jigs, tools, fixtures, 
No person a ly on Government work will 1 be engaged. 





tained.— pce" capiy to x nearest oe ag me Exchange, 
sending fu iculars and sample of work, mentioning “‘ The 
Eneineer ad number 464. 


Wextet, Mechanical Draughts- 


_s a to general be agi, Fer detail work of 
r large. engineering Pecionter district. 
Mas ay ineligible for Army. Good opportunity for ret class 
men.—Address, stating experience, age, » 5 
Engineer Office, 33, Norfoik-street, Birand, Wc. P108 a 


Wanted, Several Good Draughts- | * 


MEN with Mechanical Engineering experience. No 

Reps m already employed on Government gp need apply.— 
ely, by letter, giving full particulars, age, rience and 
uired, to the SOPWITH “AVIATION co., Py 

4 








requi 
Tingtose Fhamen 


Wanted, Three Draughtsmen, 


thoroughly conversant with either Blast Furnace o: 
Steel Works ‘practice, for large ig ner controlled Tron 
and Steel Works on the North-West Permanency to 
suitable ot Labour .—Applications should bbe. forwarded to — 
nearest change, quoti Engineer” an 
Draughtam en ‘allendy on Government 
LN cannot be engaged. 


Praughtsman (British), 


thoroughly conversant with Mechauical and Electrical 
Machine Construction, REQUIKED, to tike charge of Enxi- 
neers’ Drawing-otfice, Westminster. No person residi.g more 
than 10 mises away or at goseent, onmaies oc, on Government 
work will be engaged. age, experience, and salary 
Bet wie Address, 512, agnor Uffice, 33, a 
a 











Agape gs Experienced in 
Automobile Work and with a sound knowledge of 

, REQUIRED for the Designing Dept. of an Aircraft 
yo orks im N.W. London.—Aadress, stati- g age, ag RT {in 
detail), and salary ret 534, Kngineer Uftice, 53, Norfoik- 
street, Strand, No one at present engaged on Govern- 
ment work or canines over 10 sates distant will be a 


b ohangy 4 and healthy, practically acquainted 


ork ag ne on a large scale —Apyly any day 
(sunday exce; r. at B. GI N, at the aatiintion. 
A 





Tie Wishes to Communi- 


CATE with a as CONSULTANT, conversant 


with modern Le wir end and plant for maki e steel solid 
drawn. ape dress, 489, Engineer Simon Norelco 


Strand, W. 


(vil Engineer, Long Experience 

waterworks, mae tf navigation work, Parlia- 

= or Tem AP- 

Engineer Office, orfolk- 
P986 B 





POINTMENT = adios, P986, 





lectrical and Mechanical Engi- 
NEER (%), DESIRES APPOINTMENT. 

Practical, commercial and technical experience, good 
organiser, accustomed to controiling large staffs, designing and 
supervising power and lighting installations of 56000 K.W. on 
E.H.T., H.T. and L.T. supplies. 

Good steam and first-class Diesel experience, well up in the 
lay out, installation, and maintenance of engineering plant 
and machinery for large works. 

Salary from £350 p.a. 
Strand, 
Pll2 8 


Address, P112, Engineer Office, 35, Norfolk-street, 
W.C. 





Engineer, A.M.I.C.E. (39), De- 


ES responsible ENGAGEMENT, thoroughly experi- 
enced in car design and manufacture, and general engineering 
work, with extensive commercial training, good organiser, 
gnergetic, a not afraid of responsibility.—Address, 4, 
Yffice, 33, Norfolk-street. Strand, W C. P74 » 





Cc. 
—Write, stating age, experience, and when 
pearest, Be Employment Exchange, quoting “ The Engineer” ana 


Electrical Engineer Required 
to take cmaree « of small Power Station in country, about 
8 miles from Glasgo hree-wire system tery in maker's 
contract wee be wail up in Producer Gas Plant and able 
to do own repairs. Good prospects to reliable and practical 
man —Siate age, wages, and other particulars to WER, 
Wm. Porteous and Co., Glasgow. P1064 


Kpgineer. —Wauted, a Man with 


aay * ee competent, to Lay Down a Small 
Plant from — to the control of men, and who 
would be pi I ed, it y poses of 
rE —Ap, re! pence, stating wages 

Gas D VELOPMENTS, Limited.” Clarlesstrest’ w Works, 











[Engineer Wanted for Supervision 


Factory near London. Must have thorough know- 
first-class 


raughtsman (First-class) 
WAN Required with good experience in design- 
ing comes: vil Milling Installations. Applicauts must ve 
freefrom miltary maga an ae engaged on Government 
work.—Write, ' statin, alifications, experience, and 
salary required, Box 6161 eet oad Nightingale, a 


[raughtsmen, fo for Designing Jigs 








and ‘Lools Government con- 
tract, 5 Aero . tsngines, ‘bireain ena district . a lications, 
should. be forwarded .to’ the xchange, 


quoting “ The Engineer” and number eo No men. nalteady on 
Government work-can be engaged. 


raughtsmen. —-Several Good 
ME WANTED, with Mechanical Engineeri 
experience, for Aircraft : Work. No person resident more thas 
10 a Fone 2 dl = en, —_ Governmeut work need 
apply.—Keply by jector, giving fa! leular-, a 

ana nal salary required, to Mr. GOR N BNGLASD, General 
Manager Wa ay Dept., Fredk. Suge and Co., Ltd., ing ‘| 
nn-To 








pace of press tool work ; 
for right man. <A) — must be 
on 


Permanent Parapet 
free from military service, and must not 


Government work.—Address fully, stating 
salary awe P107, Engineer Office, 
Strand, 
IMPORTANT POSITION VACANT. 
7 

Fitst- class Works Managers 

are ~—s to apply for VACANCY which — shortly 
occur in a Government-controlled Engineering Works 


having founds, machine shops, and cere: bay: 
specialising in high-class work of repetition nature, both smal 


exper mee and 
N es i 











aug htsmen.— Wanted Imme- 
Ray by Aad Engineering Firm, One or sec! 
spibae: DRAU GHTSMEN for Condensing Plants and Centri- 
fugal Pumps. State age, wage, and experience. No one at 
- onag employed on og weeks will be engaged.—Ad- 
ress, , Engineer Office, 33, Norfolk-street, Strand. he 
A 


Lady ‘lracer Wanted at Once 


‘tng gis Office. bene have previous experience.— 
age, and’ when at 





ving experience, salary 





meer, M.A, M.LM.E., 

Organisi N 

to yg ae Landen estioe Weite Ze wy <3. ona 
Deacon’s, Leadenhaull-street, E.C. 547 w 


Epgineer, Mechanical and Motor, 
a APPOINTMENT as WORKS MANAGER 
or Assistant. ighest “references. National work oni 


Address, Bilt, Bndinecr te, 33,. Norfolk-street, ee Cc. 
73 
echanical, Construc- 











Eg: ngineer (Mee 
RESPONSIBLE ENGAGEMENT 


(Landon district = Highest_ references available,—Address 
118, Engineer ce, 33. Norfolk-street, Strand, W.C. Pligs 


= | Mechanical Engineer (32) Desires 
PUSITION as ASSISTANT MAN ete in i 
sized ‘shop. Previous experience, heavy oil engi a gun 
manufacture —Addreés, ENGIN NEER, Houghole, Stock- 

m Brook, Stoke-on-Trent Pe 5 
-E 


| Position Wanted as ineer 
and WORKS MANAGER or ASSISTAN Held 
similar post in large works employing male and female labour ; 
20 years’ experience in control n-§ ge el a general organi- 
sation. Salary not: less: taan reas, Pil9 mum to commence 

with; free on Dec. 4th. = 19, ‘Engineer Office, 33, 
Norfolk-street, Strand, W Pls & 


SS Engineer (42), Mechani- 

Structural, - wide . experience, 
DESIRES *pusT, Works or Assistant Manager, 
Would undertake representa- 




















and large. The a intment isan important one, and a hi required, Chief "good arin London. 
salary ‘otfe ara yr have wide = Htberey, 3, Engineer Office, 33, Norfolk-strect, Strand, w.C. | tion of good arm. —Address, P114, A, Engines Office, 35, Rorfo. k- 
perience in works pon + Dive iy and up-to-date be "858 a street, strand, Pll 


strict disciplinarian, and able to secure maximum output ; 
must have successfully filled similar positions in en, ineering 
works of not less two or three thousand hands, Apply 

first instance, giving yg ee which will be trea‘ sh se 
confidential.—Address, Engineer Office, 33, Norfolk-street, 
Strand, 5 520 a 





(jeneral Manager (Engineer) 
WANTED by well-known yom ee Company. 
Must be well educated and one who has had first-class experi- 
ence in up to-date methods of manufacture rE works organi- 
sation and an Drop Boe oan 
hi ha view to a seat ont ‘ine ‘board. ee con- 








MECHANICALLY- rts ied ROAD-SWEEPING 


r 
|‘he Bradford Co poration Inv.te 
- SPECIFICATIONS and OTATIONS for MOTOR- 
PKIVEN or other mechanically propeled ROAD-SWEEPING 
NES. Parti livered not later than 
, the 5th December, 1916, to Mr. W H. Inger, Superin- 
ct the Street Cleansing Department, Harris-street, 


FREDERICK STEVENS, 
Town 


Bra 
Clerk. 


Town Hall, Bradford. oe 
a 


ard N gromber, 1916. 





ritish Municipal Council, 


ENTSIN woRTe gp Saas —The Council is prepared 
to fi :.. APPLICA’ $ from British —— for 4 


POST: of of MUNIC ciPau ENGIN EER. Candidhtes will be 
eq to passa medical examination as to their physical 
‘tno ee ons should state age, q ications, 
should forwarded. with copies 
(not originals originals) of testimonials and particulars of previous em- 
Blo t a Sxperience, on or before December Slat, 1 1916.— 


Engineer Office, 33, Norfolk-street, named, Ww. bs 





an 
ditions at head My ‘column, aon 436, Engineer Omics BS. 
Norfolk-street, Strand, W 436 a 


North of England —Draughts- 


MAN, first-class, ne ‘1ED, for Heavy rhe, tch gear. 
Must have good mechanical knowledge. Good opening aud 
—. employment fur suitable man. « State age, salary and 
oe ‘No person already em,loyed on Government work 
engaged .— Applicants must apply to the r nearest 
of Trade aE Exchange, mentioning “ The Engineer” 
and number 


ecounts Cierks, Ineligible for 
military es Lg UI RED for * City Firm's 
Egyptian branches ; Neca P1153, Engineer 


Ottice, 33,. Norfolk-street, Strnud, Strand, W.-C. Pils a 











FF irst-class and Fully Qualified 
Bch oy ACCOUNTANT WANTED at once for large 

Must be — in all duties “tapustomed 
Brorek-cepine and Sto 





, also 
Hi olding C.A. 





prime costi; give’ 

or other similar “certificate. State ‘fall acre Hn and salary 
requi Re — ress, 428, Engincer Office, 33, Norfolk-street, 
Strand, W.C. 428 a 





Metallurg gical Works Manager 


WANTED immediately for Worcs near Shemeld. 
= be ool cma and capable cf running Electric 
Plant for High- le Alloy steels. State 
pn All :. lies strictly confiden al.—Address, 531, 
Engineer Office, 35, Norfolk-street, Strand, W.C. S31 a 


Pree Steel Foundry Expert 
P gn), ed to organise nam steel fou fomeery ; wees 


be in on’ 
tig win’be re mcatl repetition pon Rab for miter lorries, 





fe = 


has my to give nq * ) rrnwed ils = to age, cg experience, and 
salary required. 
street, Strand, W.C. 


oe 524, Engineer Office, 33, 


Norfolk- 
524 a 





Wanted, Good Working Fore- 


MAN beg Tool Room and Millwright Shop. State age, 
experience, and wages, in confidence. No person already 

on be gery me work will be em so Seen, to your 
nearest Board of ‘lrade sia ment ge, mentioning 
* The Engiveer” and number 4 


Foreman Boilermaker Wanted, 
oroughly conversant with the manufacture of 
Lancashire and Cornish Soilers, able to ec ani 
manage men (approx. 80) in Government controlled establish- 
meat; permanency a aud po ee and not on 

pg epee work. 5 nce, salary.—Ad 

P99, Engineer ‘Office, 3 No ie stieet Strand, W.C. 

Engi i- 


Foreman Wanted for 
NEERING Works on aoe: - repetition fal 
a work, on important - tions (Londen. "S. 

—— Good salary for the right a. Write, giving 
of ious experience, age and salary ex; 
iten fen engaged on ‘Government work or resi one an ten 
mules a shou no! — » 
3B, Norfolk. -street, Stran Ww. y pirrdet meer aS a xq 








orks aie er (46) Secks 


ENGAGEMENT. mg experience M:rine and 
Ordnance ; 12 years works manager. P conte and : omercial 
| Sinnd wo ress, P98, Engineer Office, 35, Norfolk-street, 





ivo B 
M echanical Draughtsman, 
young, ineligible, SEEKS POSITION. Pees 


many years’ excellent workshop experience, several languages, 
commercial ability. aa P103, Bngineer Office, 03, 
Norfoltk-street, Strand, W.C. P103 BL 
(ore tetera sen 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, LONDON, E.C. 
bert-sq M 


af uare, Man ‘ 
26, Collingwood-street, Newcastle-on-Tyne. Sp 5005 











SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c., 
Pacers II., HI., LXXX. 


Numerical Index to Advertisements, 
Paes LXXIX. 
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Brass and Aluminium Foundry 
FOREMAN, age 49, at LIBE ay oe. Up- a. 


in all branches, ‘including motor an cas:ines,— 
Address, P102, Engineer Office, 33, Norfolkatree uta aa “ig 





oundry Foreman. “TBiteeetis 
Young MAN SEEKS RE ENGAGEMENT. rr. actical 

and theoretically trained. Used to sigh-class jobbing and 
repetition work, and able to pr duce at the lowest possible 
cost.— Si Re Pll5, Engineer Office, 33, Norfolk-street, 
Strand, W __Puls n” 





e Firm of Engineers in in 


the have ap a th of 
we a ba Sob bas Pptbie the “4 & inet _ te Both 
bie A Eg —— ice. ~~ 2002, Eng area — Ss, 


Engineering P 


+ grgenene vel Sees ~s ying 500 
vaca} = none, aieed affording excellent 


2A Ky 
2 agg Be Boos —Address, ineer 
7 , 33, pile prem -street, Strand, W.C. 4 


il. —The Borough and|}% 


terworks eer of has a ‘ea oe 
in his office fora PU Pp re eAddres Tee N BALL. 





upil. — Firm 


hands, have 





SPasavdanu 


British School of. ‘Aeronautics. 


Dranghionenahip. and sae. pte, and 
reason- 
tion for AM.LEE, wah’ E., and 


ey yo 
vMLeE Pee NINGTONS, 254, Oxford-road, Manchester. | 2 
I 


anted to Purchase, One N ew 
SECOND-HAND syacine agp wa 


Swan rods ap te Bo o. be ‘pies 


par 
tul., Engineering 


Ws anted, Two or Three 8 H.P. 
—Full eoee Maan te Wi w. WiLLtaMs Sand SONS. 3 He 
Queen Victoria-street, London. 


ay Head Lathes. Se 
2 by Ban Jones and Lamson WAyTED Bb! Muniticn 
ero price, condition, and TH 
PRODU ION,” Austin Moter Co., lia Northfield, Bi. - 
mingham. P97 F 


Lancashire Boiler, Good Second- 


22ft. by 7ft. dia. for 100 p working pressure, Low- 
to coon. sto I. 











est cash price, with full details, and where 
DOVEBY, Butts Boiler Works, Worcester. 


Rails, Chairs, and Sle+ pers, New 


4 a hand, about sand; four five gees 
Fide; six ve to ight un four feet t an 
h track. “Also a! : 2 bozen POINTS 


a-half ine! 
Apply, AUSTIN MOTOR CU 0., “Lid, tenet areas. 


ir Compressor tor Sale.—One 


+ wert fy L eerie type XB2 Belt-driven 
DUPLEX AI ESSOR, latest improved design, 
dt forthe air c' 


having cross-compoun linders, water- jacketed, 
fitted” we imperil Corliss mlet dis. 








ves and di al 
charge val P. air cylinder l4in. dia. x 12in. stroke, H. 
air Shindes Sin. dia, X 12in. stroke, output 446 cubic feet of 
free air Rdg eg up be 100 lb. pressure. The above > 





[net C.E., Inst. Mech. E., B.Sc., 


ane all ENGINEBRING CE. &e, personally PREPA\ G.P. 
EWNor H 


pb een Be. mm, Sop 
A gent, w.th Good 


Wanted, | anted, 
in the Midlands and.Eastern Counti 
Segeusant eld-established C 


calling, upon Found Foundries, to 
&e, Adaress, SECRETARY, 
1 W cht street. Nottingham P26 p 


| ondon Uftice with Representa- | ,« 
TION. — Advertiser ay re offices in best pa 

blish IRES REPRESENT bai 

known Engin or similar Firm Home and 

‘olonial Governmen's, shippers, railways, &. ole business 

every by with staff for office 

m ad Acgren, 526, Engineer Office, 33, Norfolk-strect, 

Strand, W. 526 p 


a tae RS oo a 
Monnginvestiracs or Director. 


E-SIXTH CONTROLLING SUTEREST 
high-class D. 


Se,, A.M. Inst.C.E., &c., personally PREP. 
yor either orally or by pond: 
a th welve years. Courses can be 
{, Westminster. .W 




















ol 
ater Pee die Off 
Norfolk-street, — w.c. 


ek xpert and Metallurgist 


2 in firm where. technical 
utilised, or would Consider Purchase of 
stitanle Tasintee— Adres, 
stree' street, Str: f 





-wheel, eaten valves, and all accesso! 
ready for immediate ce d 


‘or price and gine ‘ply SEORETARY, 
Abetaar and Bristol Chgnnel Portes Cement Co., Ld.; 
Cardiff. 6a 


Merthyr House, 
One Cornish 


Boss for Sale. — 


BOILER, 2#ft. by 7ft., by Hutchinson, of Bury ; passed 


80 Ib. 
“hte ‘CONN ISH BOILMBS. 2ift. by 5ft., by Davey, Paxman ; 
passed for 70 Ib ¥ 
foe We BOILERS, 10ft. by 4ft., by Fraser; passed 


Two LANCASHIRE BOILERS, 22ft. by 6ft., by Tinker; 
for 60 1b. Seer 
One a L CROSS-TUBE BOILER, 8ft. by 3ft. 6in.; 


pressure. 

— VERTICAL Marshall-Hopwood TUBULAR BOILER, 
8in. by 3ft. 4in.; passed for 90 lb. pre sure. 

ae VERTICSL TUBULAR ILERK, 9ft. by 3ft. 3in.; 


‘or 50 ib. pressure. 
One Ditto, 3ft. by Ift. 8in.; poseed $ eg 60 Ib. eguenrans: 
One GAS-FIRED Ditto. 2ft. 6in. b: 
One Webster Patent FEED-WA TER HEATER, for dealing 
with 9000 Ib. per hour, nthe ny hd 

One Berryman t: VEtTICAL FEEDWATER HEATER, 
ouing sft. high by 3ft. diameter, with 23 brass tubes, 2in. dia- 
meter. 

One Sodepenient Sectional SUPERHEATER, to superheat 
15, oe canis feet of at steam per hour at 150 1b. per square inch 
ap to 

Tone UNDERTTPE ENGINE and BOILER, by Robey; 
cylinders 8in. — by 18in. stroke ; boiler 9ft. 6in. long in 
bare! by 2ft. Sin. diameter, for 140 Tb. pressure. 

GEURGE COHEN, SONS | Ae Cco.. 
Commercial-road. Lon 





2012 @ 


(Japital 1 =y 12in. 4- as Coupled 
by Dick Kerr, insured 
Teady — = degaech —Apply, GILMAN, Hghteenee- 








P96, Engineer Office, 3, —-- 
Wanted, a Second-hand 20 H.P. 
GAS EN —— in good condition. —_THE BRITISH 
FILM STOCK Co., Ltd., tead, Surrey. 502 & 


W anted, a 30 H.P. 2ft. Gauge 
FOUR- WHEELED LOCOMOTIVE ; must be in good 
order.—Address, 55¥, Engineer Office, 33, hostel areas. 
Strand, W.v. KO F 


A h 
Wanted at Unce, Steam Gene- 
RATOR, about 150-300 k W. capacity, compound- 
wound, 22.-230 v. D.C., steam pressure 150 Ib. per sq. in. state 
full particutars, “condition, and lesest price.— Speer 487, 
Engineer Utfice, 33, Norfolk-street, ptraud, W.C 487 F 


W anted, Double-ended weer as 


ING and SHEARING MACHINE, in first-class con- 
=. to punch and shear gn - Sy ame tae 519, Kngineer Office, 
33, Norfolk-street, strand, W.C. 519 F 


Wantet tor Heavy Work, New 
or SECOND-HAND FACING 


L -THE plate about 
10ft diameter ; 

















CRANES FOR SALE 


(STEAM AND ELECTRIC). 


3ton Steam Loco. Crane, by Smith ; steel jib 23ft. long ; all 
motions by steam ; boiler 901b. w.p. £400. 

2-ton Leco. Crane (Isles) : boiler 80 Ib. wp. £220. 

— Loco. Crane (Bedford Eng’g Cots boiler 70 Ib. w.p. 


-— Loco. Crane (Jessop and Appleby) ; boiler 80}b. w.p. 


the whole of the above cranes normal gauge, good condition. 

10-ton Travelling Derrick Crane (Morgan); steel jib and 
ma t; fine crane. 

5-ton fixed Steam Derrick Crane (Butters) ; pa} —— £200. 

§-ton fixed Steam Derrick Crane (Morga organ) +go0d e. £185. 

5-ton Klectri: Loco. Crane (Grafton) ; t. steel rie 20 H.P. 
motor. 

23ft. steel jib, 0 H.P. 


3ton Electric Loco. Crane (Smith) ; 
movor. £475. 

2-ton Electric Loco. Crane (Isles) £300. 

All the «bove first-clss cranes, normal gauge. 

15-ton Electric Uve: head Crane, four motors, ort. span. £500. 

10-ton E.e_ tric Overhead Crane, three motors, 25ft. 6in. span. 

400. Span can be ahered if required. 

§-ton Klectrie Overhea1 Crane. ee motor, 40ft. ar “2% 

Above all good overhead cran 


JOHN F. WAKE, DARLINGTON. 





VEcTICAL TURNING and FACING MA- 
CHIN«&, with horizontal tal revolving table t 10ft. 

also large RADIAL DKILLING MACHINE. Please state 
pr ce, -articulars, aud w! can be seen.—Aduress, 528 Engi- 
neer Uffice, 33, Nor folk-street, Strand, W.C. 528 & 


VW anted fur Immediate meth 
DROP neue 7ewt and 15cwt. and 25cwt., 


or nearest. New or second-hand.—Send fuil iculars to 
$81, Kng:neer Uffice, 33, Norfolx-street, Strand, #81 


WANTED 
FOR URGENT WAR WORK. 


One 30in. CENTRE LATHE on about 
3uft. bed. 








Sit. 10ft. FACE-PLATE 


‘LATHE. 


One PLANING MACHINE, about Sit. 
by 4ft. by 4ft. 


One 


or 


New er goed second-hand would be 


considered. 


Address, 
wc. 


Wanted, Geuerating Set, 250/300 
K.W., D C. High-speed Engiue for 440 volts ; must be 

a good ee —Address, 567, Engineer Uffice, 33, Norfolk- 

street, Strand, W.C. 557 


Y ry 
Ww anted, Good Laueashire 
BOILER, 28ft.: by 7ft. 6in. or near. 120 tb. pressure. 
Send age, maker, price, aud last report.—Addiess, P100, Engi- 
neer O} r Office, 33 3, Norfol ¥100 F 


565, Engineer Officc, 33, Norfolk-street, Strand, 
566 F 











ELECTRIC SETS. 


450-600 K.W. GENERATORS, com wound, Arm 
Whitworth, 0 vole DC oot oOrp.m. ewiteh- 
accessories 


board aud 

300 K.W. Westinghouse ALTERNA ATOR, to 

Willans and Robinson Engine, 2400 volts A 
250 K.W. GENERA TOR, be E.C., 500 volts, 120 r.p.m. 
Two £0-75 K.Ww. GE. ERATORS, coupled. — und- 
wound, by “Armstrong-Whitworth. 230 v DC. 
bin Glick sneed ENGINE anu GES E- 
BD K.W., six- bees, 


#1100 
£500 


£350 
£125 
we 


All a ove first-class con 


JOHN F. WAKE, DARLINGTON. 
he! Hire, Pumps and Well- 


4 BORING TOOLS 4 Gonteoteer's, Dewy Wty Se. Se. 
RDS and CO., Upper a 
soot Loot one No. 978 Hop. 


‘or at Sale, Une Ex. 
CELLENT PAIR of - uf 48in. ia a 
eucines, dtam “10ft. dia., by Sft. done 
little work. Engi ~ §3, Norfolk 
street, Strand, W.C. PIG 


F or Sale 
ONE MILE of NEW 14 Ib. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
rere of SECOND-HAND PIT RAILS, 50-60lb. FLANGE 
AILS, Relayable Railway ~leeper«, and Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and CO., 
Market-place-bui'dings, High-street. Sheffield. Spl 3006 


Sale, Almost New Hori- 


or 
K* ZONTAL BORING MACHINE, spindle in 

















k-street, Strand, wc. 
was anted, Locomotive Engine, 


oialieed diameter c,linder. Must be in good condition 
ready for running.—State price and full particulars, 
¢ CRRLE “ROWLANDS and CO., Seacombe, Ches. P88 Fr 





anted, New or Good Second- 
AND MARINE COMPOUND SURFACE CON- 
DENSING ENGINE, size about h-p. 10sin., Lp. 22in., stroke 
l6in. Photo, maker and full particu ars,—/ wiles ise 463, Engi- 
neer — 33, Norfolk-street, Strand, W.C 463 F 


W anted, One or Two Small 
C. APSTAN LATHES to take lin. through Ba aot 
ee NSERS. 5, Conduit- vise, Padgingwon. 


6- Ton 





W anted, * Second- hand 

STEAM TRACTOR WAGON.—Applys, giving full 
particulars and “sf 529, Engineer Office, 33, Norfolk- 
street, Strand, W.( ~ Boas S29 
anted, Smail Planer, About 


t. strok a in good order.—Full Particulars and lowest 
price to Sri RAL, 61, Northdown-street, London, N. 532 F 


anted, Six Wheel Loco. Tank 


ENGINE, l4in. cylinder, with steam brake.—Address, 
515, Engineer Office, 33, Norfolk-street, Strand, W.C, 615 ¢ 








One Taio. stroke SHAPING MACHINE, bs pe Bue Buckton 
One 6ft. PLATE-EDGE ee NING MAC 
One 3-cwt. STEAM HAM ant a 2 19 
Two Double- _ SPILLa ERTICAL DRILLING 
MACHINES. sp’ n. diameter. 
One 1 a Bhp "PLATE BENDING ROLLS. 
40, St. Enoch-square, Glasgow. 5046 





For Sale :-— 


PARSONS STEAM TURBO SET, 3500 K.W., 
-P.m , 208 Ib. to aq. in., with alternator field-rotating 

nd exciter complete ; 6000 v. It maximam 
40 ¢) eles, condenser capable of maintaining a vacuutn o! 
a74in, when 400,000 gallons of water are being supplied, 
or, = —_ Re > saad type air pump, driven by 


KW At AUPERNATOR, three. reopines odes 
P. cyl., 40in, L.P. so 

fly-wheel 20ft” diam., = ke. ery fine set. 
TWO" WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. moe S-phase, 40 cycles, 480-500 
volts ; tL Senemsens, 390. F Le C., compound wound. 
m Se para’ 


Each Soins. 
80 HP. 4 HENIX MOTOR, A.C., 625 volts, 


HORIZONTAL Cc GROSS.COMPOUND CORLISS 
VALVE ENGINE, 17 HP. cyl., Sin. L.P. éyla, 42in. 
stroke. Patent cut-off motion. akers, Musgraves, Bolton. 

SADDLE TANK LOCO., 12in. cyls., 4 wheels 
coupled, 120 lb. steam pressure. 

LOCO., 94in. oye. I4in. serelbh, 6 wheels coupled, 
with traili 

VERTICAL “BOILER. 8! aft. high x 4ft. dia., with 


two cross-tubes for 801b. pressure. 


350 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel : 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 


ro dale, A proximatel 3000 
MILD STEEL D each 12in. diameter, 
. thick, avrnativel similar pon a RDt NING 

, 9in. ada dress, 8, Engineer Datice, BN 6 a 
street, Sica W 


for Sale, Avelig and —, 


STEAM ROLLER, with 44 " WHEELS for convert- 
ing Aig traction engine. —F. WH 
Blowers—7in., 5in., and 


LER, Midsomer Norton, 
Pll 
for Sale, 
with i oilt 
poss Ths RIN KING « ond 00, 


2017 o 











a 
ge for ie 
td., Engineers, Teen Glos. 


’ 
or Sale, C ompound-w -wound 
INTERPOLAR RS FARO 78 K.W., with recat 
on cast iron bed ee with three a iling 
and eyebolt comple’ 10 = Lb revs. mpton. 
Only been working six weeks. £300.—C TALL: Bre ws Pa 
owe 


or Sale, Corni~h Boiler, 24ft. 


oy 7. a, —_ Danks, with all fittings as now fixed. 
Tusured for 100 b. presgu ressure. Cheap for immediate removal.— 
NS, 
a 


WILLIAMS 4, 37, Queen Victoria-street, as 
For Sale, Cornish Multitubular 
BOILER, 14ft. by 5ft., passed for a work: of 
135 Ib., made by Marshall and Sons, Gaincboneeek ith oll 
fittings and mountings ; in full-working order; condition 
may gg equal to neW. Also Iron BOILER TANK, l6ft. by 
y ft. $16th ~y ae used as feed tank. A reasonable offer 


Will be acce; quiek sale. Can be seen at any time.— 
Apply, DIXONS, Trae Malpas-read, Truro. 433 6 


or Sale, Electrie Generatin 
PLANT, consisting of two Marshall HORIZONTA 
COMPOUND ENGINES, with steam-jacketed cylinders, 
Sin. and I4in. are by l6in. stroke, and woriable cut-off 
overnors; stea ressura 120 Ib. and two E.C c 
0 yolts BIPOLA COMPOUND-WOUND GENERATORS, 
belt driven. In good working order and condition. Can be 
seen running.—Apply, ALUDAYS and ONIONS, Matchless 
Works, Fallows-road, Sparkbrook, Birmingham. 514 6 
or Sale, 


Ik Electrical Plant.—|> 
115 _ K.W. WillansSievens SET ; 


Engine 200 H.P., 
tare. 230 volts, 500 amps., 350 r.p.m. 
- Ditto, 130 volts, 30am s., 49 r p.m. 
ats SEC ; R bey Er gine. D, hamo 100 volts, 200 amps 
EE fHROW (PUMPS, 6sin. plungere x bin. stroxe ; 
5 H.P. GEC. Motor, 550 volts. 
ELECTRIC HOIST, with two winding drums I$in. wide 
X 21m. dia. ; Motor 100 volts, 80 amps., with control. 
Particulars = ‘. 
Tf. WILLLAMS AND SONS, 
South Bermondsey Station, 
518 « ndon, 8. 


or Sale, Horizontal Steam 
ENGINE, 20in. cyl. by Min. stroke, fly-wheel 16ft. dia. 

im halves, ae ne ra ides and  poneners, massive cast iron 
bed ; DA weight 20 ta Low price. —WILLIAMs 
and SO fouth Bi Bermondsey Rly. Station, London, $.E. 4594 


for dale,“ Ingersoll” Belt-driven 
AS COMPRESSOR, 12jin. sate Ot l4in. stroke ; 
° ee 1 ai 
108 Ib. ii ea receiver and Senakiinn —RI DDEL an and 
och-square, Glasgow. 
Por Sale, Massive Set of . Plate 


SHEARS, to cut up to lhin. thick. £1100—JOHN F. 
WAKE, Darlington. 550 « 


F or Sale, One Belliss Engine, 

Mite xan : eylinders, with 70 K.W. single phase, 50 

Sit Faw 22008 Volts, alternator.—_THOMAS JOHNSON, a aed 
6 


for Sale, ‘Theodolites, 


paaen - ID Big High Holbora, W.C Duaw D. 
arouse Grae nn: "ye 


For Sale, Levels, 
DRAWING JNerRUW NT3, SECOND-HAND. 
RESON 338, Hig Holborn, W.G. 
ite Gray ° shee 2003 o 


Fer Sele, 10-Ton Road Roller, 


by Aveliug. ye &-TON, by MacLaren. Both ineured 
Immediate delivery Seen under steam by 
RWUUD, §, Queen-street, E.C. 5696 





moun 





























120 1b. steam. 
appointment.—A. UNDE 


rato: y Cru-her.—Immediate 

DELIV 4 of one unused Hadfields No. 6 GYRA- 
TORY CR SHER, bow ty of crushing 60 tons of stone per 
hour to pass a 2sin. —Apply, for price and further par- 
ticulars, to A. F. SOLE uN, Merthyr House, Cardiff. 4456 


Lathes, bin. and 9$in. New 


English make, high-s . Delivery one week. Two 
10in Nee high-duty Bindman’s Sliding and Surfacing 
eh san bh the Duff Manufacturing Company. Seen by 
py SECOND-HAND Racal e. n., and lin. 

EW.CUTTING LATHES. ag — 
2 n. by Min. HOLRUY. PROFILE 6in THES 
BES CHand PILLAR D 
—DOWNING, 12, Longbridge-road, Birmi 








hive 
. “LAIN 








Beacon’ 
| CAUCE — GLASSES | 


Showing through the water a broad, rich red 
line, thus rendering the level very distinct. 
A large stock always on hand. 


GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 


Telephone: 2799 CENTRAL. 


Gauce GLASSES | 





U189 
Tel.: Address: PHOTOPHORE, LONDON. 
For high pressure, and to withstand extreme 
variations of temperature. Are not affected 
by cold draughts.. Ends do not corrode. 
All glasses bear the Trade Mark and have 
fire-polished ends of a dark claret tint. 


RILLS,BACKS. AWING MACHINES. 
ingham. 387 a 


LOCOMOTIVES FOR SALE. 


we Six-coupled LOOO., 42 Mennin -Wardle, co 
tatbes, 140 Ib. wb; good engine 2000. i 
aii Six-coupled LOOU., by Manning-Wardle, copper box, 
9in. bere LOCO., steel box, 120 1b. w.p. £350 

8in. Four-coupled LOCO., by Manning-Wardle, copper box, 
120 lb. w.p. 

All er engines 4ft, 84in, gauge. 

by Bagnall, 6in. cylinders, 150 Ib. w.p. £ 

Loco, hie -coupled, 10in. cylinders, copper bee 
= . 6in. gauge LOCOS., copper boxes, gin, cylinders 


Two 2ft. gauge LOCOS., by Bagnall, 1401b. w.p. £375 each 
All how | prt in mood order, most of them wiring , beo 0 


rebuilt at our works. 
JOHN F. WAKE, DARLINGT( ON. 


MACHINE TOOLS” 


FROM STOCK AND FOR QUICK DELIVERry. 


Orders subject to the approval of the 
Ministry of Menino, Machine Tool Department. 


St. 
3ft. en gauge LOCO. 
= ee 





4ft. straight bed Paup LATHES, Two weeks ; vew 

x aft straight bed ae .S. and Ser. LATHES, with 
gz tray. Six weeks ; 

Sin. x gap bed 588 ‘and Scr. LATHES. Also 


‘Iwo weeks ; 
raight bed | $8.8. and Ser, LATHES 


on gap bed 8.8.8. and Scr. LATHES, with 

One week ; new 

*To4tn x 10ft. gap bed S .$.8. and Scr. LATHES. Four ks; 
e ia. x 12ft. gap bed §.S.S. and Scr. LATHES 


Stock ; 


With 
hres 


vbinet 


One 
omni e 
One c'ojin, "x 6ft, gap bed 8.8.8. and Scr. LATHE. 
new. 

One lin. by lin. SLIDING and SURFACING LATHE, 
ft. and lift. straight bed. Stock ; new 

One Shia, x lé6ft. i or bed 8.8.8. and Ser, LATHE, 


chu: han 
x att straight bed SLIDING and SURFACING 


with 
ck, 
One 124in, 
Laas with chuck. Swcon: 
22in. WET TOOL GRINDERS. Ten days ; new. 
One SAW SHARPENER, for saws up to 20in. 
Stock ; new. 
‘One ‘American FILE SHARPENER. Stock ; 
Four 6in. SLOTTERS with circular thie. the a k ; now 
9in. Stroke S OTTERS. Five weeks ; 
Two Sones and Shipman Three-spindle DRILLS, with chucks. 


3; new. 
2ft. 6in RADIAL DRILLS. Gear-box drive, Stock; new 
aft. KADIAL DRILES. Gear-box drive. Four weeks ; Lew, 
Three 6in. x 6in. POWER HACKSAWS. Stock ; new 
One 9in. Giant KEYSEATER, by Baker Bros. Stock ; 


econd - 
Sixteen CUKE CRUSHERS. Stock 
One Bt Ib. * Little oe ” POWER HA! 


diam. 


MM MER. 
Bu UPLEX HORIZONTAL BOREKS, 
VERTICAL bonixe MILLS, DUPLEX DRILLS, HIGH- 
POWER DRILLS, POWER HAMMERS, BACKING-OFF 
ATTACHMENTS CHUCKS, &c. &c. 729 
THE JUDSON-JACKSON COMPANY, LTD., 
60, Marsham-street, Westminster, London, 8. W. 
— 728 « 
J 
ers.— Kor 
in small or large 


for de we: peneares, 
Strand, W. cc. 704 


Telegrams : Ozonistic, Lon 
Telephone : Victoria, S089 


N ew Creosoted Slee 
tition tate x AR. by SLEEPE 
704, Engineer Office, “3. Norfolk 


Beck, Rare and Out of Print. 


2 sort. Civil BP ediyag cloth, rare set, £17 17«.; 
eo 2s.; “ Proc. 


ep. Inst. Mech. 
Bag. tard to “Tak Deis st cattle “ Ancedotes ct the 
Steam Engine,” 2 vols., 100. ~ i 1829, £2 2s.; Bell's “ Man 
facture fron and Steel,” 1844, £2 2s; Bell's Chen 
ron 8 £2 23.; Vosmaer “ Mech 
cal and Other Properties of Xd and Steel,” 1891, 
Bea, Journal Tron and Steel Anstitate,” 1887 to 1909, 55 vols 
= 10s.; a ¢ of Books, Pamp shlets, 
isuiden, Time Tables, &., connected with Origin, Rise 
ment of Railways, MF nce: free ; Flower’s “ History 
ie = Tin,” 1880, 25s.: Walker's “Sever 
Tunnel,” 1888, 10s. 6d.; « Caledonian Railway: Its Origin and 
Completion,” eed 100,000 books in stock; an nay 
state wants EDWARD BAKER'S Great Books! oP 4-16 
John Bright-street, Birmingham ip! 3047 





i ” 











Firms Required 


with 


Capstan Equipment 


capacity up to 2is Bar 


Capable of undertaking the manu- 
facture of 


‘The Screwed Ring 
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The Warminster Collision. 


On November 8th Colonei Pringle’s report 
to the Board of Trade, on his inquiry into the collision 
of September 2nd, at Warminster, on the Great 
Western Railway, was issued. The Board of Trade 
officer had no difficulty in coming to the conclusion 
that the accident, in which a soldier was killed, was 
caused by the driver of the train from Salisbury 
ignoring the signals that were against him, and so 
allowing his train to come into collision with the train 
from Bath, which had been shunted and was standing 
on the up line. No light was, however, thrown on the 
reason for his action by the driver who, by the way, 
has since stood his trial at the Wiltshire Assizes on a 
charge of manslaughter and been acquitted. The 
Board of Trade report mentions that much has been 
done by the Great Western to safeguard against 
errors of judgment, non-observance of rules, and lack 
of memory on the part of signalmen, by track-circuit- 
ing and electrical interlocking. But these things, 
says Colonel Pringle, will not prevent accidents due to 
neglect or failure on.the part of engine-drivers to 
observe and obey signals, and by this accident there 
is indicated once more the necessity for a method of 
automatic train control. After remarking that much 
in this last direction has been done by the Great 
Western Company, and that the subject, although 
one of great importance, has been overshadowed and 
necessarily put in the background by the heavy work 
imposed on the railways, and their responsible officers, 
by the conduct of the war, the report says that a 
system suitable for general adoption is required. 
Here the inspector touches a most important matter. 
Running powers are so much exercised now, and will 
probably be more so after the war, that no company 
can be singular in its system of automatic train con- 
trol. Uniform action must be taken, so that whatever 
engine travels over any length of railway the system 
in operation on that railway will control the move- 
ments of the engine no matter to what company it 
belongs. 


Idle Machinery. 


THE announcement made in our issue of 
the third of the month, that the Ministry of Munitions 
had established a Central Clearing House for 
machinery, is of considerable importance. The 
general observer might well be forgiven for thinking 
that the country was working incessantly at the 
highest possible load factor, that no machinery was 
lying idle, and that every kind and sort of available 
factory, however small, was doing its utmost in the 
production of war material. That was not, and is 
not yet, strictly the case, and it is difficult to see how 
that desirable end could have been attained without 
the establishment of an organisation appointed ad hoc. 
The new office was not opened before careful con- 
sideration had been given to the matter and a sound 
working scheme matured. We happen to know that 
the organisation had been in existence for some 
two months before the announcement was made, and 
was engaged in making experiments and inquiries 
in an important industrial centre and in working out 
to the last details the methods it proposed to follow. 
We have also been fortunate enough to gain some 
insight into the machinery of the scheme. It is 
remarkably complete, and the details. have been 
worked out with astonishing skill; it is, indeed, 
difficult to see how anything can escape through its 
meshes, and if it is loyally supported by other branches 
of the Ministry, as we have no doubt it will be, we are 
convinced that in a short time nearly every works in 
‘the country will be constantly employed at its 
maximum capacity. That there have been and still 
are idle plants—we could name some of quite large 
size—is a disgrace which should and must be removed, 
and no better means to that end could have been 
devised than the establishment of this Central 
Clearing House. 


Naval Incidents. 


THE month has witnessed a series of naval 
incidents which, although mostly disconnected, 
indicate a considerable amount of activity at sea. On 
the Ist the Dutch steamer Oldambt was captured by 
the enemy near the North Hinder lightship. With 
a prize crew on board she was being taken to Zee- 
brugge when some British “ lighting scouting craft ” 
overtook her, recaptured her, made the crew prisoners, 





and took her in tow to within six miles of the Hook 
of Holland, where she was handed over to a Dutch 
tug. Five German destroyers were engaged and put 
to flight during these operations. A very similar 
incident occurred on the 13th, when the Norwegian 
steamer Older was captured by a German submarine, 
only to be recaptured by a British vessel and, with 
her prize crew, brought into a British port. On the 
5th a British submarine, operating off the Danish 
coast, succeeded in hitting with torpedoes two 
German Dreadnought battleships of the “ Kaiser ” 
class. The amount of damage caused is unknown. 
On the night of the 10th-11th a flotilla of German 
torpedo boats entered the Bay of Finland, under 
cover of a fog, and fired about a hundred shells at 
some unspecified point on the coast. Several inhabi- 
tants were killed and injured. The enemy was 
engaged, and according to the Russian official account 
the majority of his craft were sunk. The pursuit of 
the remainder was abandoned on account of the fog 
and of the existence of traps. On the 2Ist the White 
Star liner Britannic, in use as a hospital ship, was sunk 
by a mine or torpedo in the Aegean. No wounded 
were on board at the time, but of the ship’s crew and 
hospital staff, amounting in all to over 1150, some 
fifty are believed to have lost their lives. On the 
24th it was announced that the Union-Castle liner 
Braemar Castle, while in service as a hospital ship, 
and with wounded on board, had met a similar fate 
in the same area. All on board were stated to have 
been saved. On the night of the 23rd-24th six 
German destroyers, taking advantage of the moon’s 
absence, and the stormy weather then prevailing, 
attempted to approach the north end of the Downs. 
Seen by a patrol vessel, they fired about a dozen 
rounds and then hurriedly departed. A British 
drifter was struck and slightly damaged, but 
beyond this the raid failed to achieve any military 
object. During the month it was announced from 
Petrograd that on October 20th the Russian Dread- 
nought battleship Imperatriza Maria, a unit of the 
Black Sea fleet, laid down in 1911, had been lost 
through an internal explosion. Of the comple ent, 
216 officers and men lost their lives. The vessel 
sank in shallow water, and it is hoped that within 
a few months she will be refloated and repaired. 


Aeronautical Events. 


AtTHoucH the month has, on the whole, 
been a stormy one, a considerable amount of aero- 
nautical activity is to be recorded in its history. 
Three events, or series of events, may be selected for 
special mention. On the 9th the weather on the 
Somme front improved, and great aerial bombing 


raids and many fights occurred. The air fighting” 


was almost continuous, and at one point developed 
into what even the official British communiqué could 
not do less than describe as “‘ an aerial battle.” A 
British squadron of thirty machines encountered an 
enemy force of from thirty to forty machines. The 
enemy’s squadron was broken up and dispersed after 
six of his machines had been driven down. In other 
fights during the same day nine more hostile aero- 
planes were driven down, while a kite balloon was 
attacked and burnt. Seven British machines were 
reported missing as the result of the day’s operations. 
Simultaneously the French aviators were scarcely less 
busy, and fought 77 engagements in the air. Altogether 
42 aeroplanes—British, French and German—were 
forced down during the day. On the 13th the British 
Army delivered its successful attack on both sides of 
the Ancre River. Our airmen had not sacrificed 
themselves in vain. On the 17th a French aviator, 
Captain de Beauchamps, ascended at 8 a.m. for a 
flight to Munich. Arriving at his object about noon, 
he dropped twelve bombs on the railway station, as 
a reprisal for the bombardment by the Germans of 
Amiens, an open town. Unmolested he made. off, 
and crossing the Alps by way of the Brenner Pass, 
at a height sometimes of 13,000ft., he finally 
descended a few miles north of Venice. This remark- 
able flight of about 440 miles was accomplished in 
roughly six hours. It is reported that the machine 
used was a new type of British biplane. On the 
evening of the 27th a number of hostile airships 
approached the North-East Coast of England, 
between 10 and 11 o’clock. Bombs were dropped 
in Yorkshire and Durham. Off the coast of the 
latter county one of the airships was attacked by an 
aviator of the Royal Flying Corps and fell aflame into 
thesea. Another airship, after dropping bombs in the 
North Midlands, was apparently damaged on her 
return journey by Royal Flying Corps aviators. and 
by our gunfire. She proceeded slowly to the coast and 
reached it as day was breaking. Having apparently 
effected repairs, she crossed the Norfolk coast, and 
proceeded east at a high speed and at an altitude of 





over 8000ft. Nine miles out at sea she was engaged by 
four Royal Naval Air Service machines and an armed 
trawler, and at 6.45 a.m. suffered the same fate as 
earlier had overtaken her companion. Thus, since 
September 3rd six enemy airships have been brought 
down as a result of their attacks on England. In five 
cases the ships have been destroyed by fire, and their 
crews sent to a death for which, could we forget the 
murderous nature of their business, we could pity 
them, enemies though they were. 


Further Aeronautical Events. 


In addition to the aerial incidents recorded 
above, the month has witnessed a notable return of 
attention on the part.of our naval aviators to the 
enemy’s naval works and bases on the Belgian coast. 
Thus, on the 10th, the harbour and submarine shelters 
at Ostend and Zeebrugge were plentifully bombed, 
with, it is stated, satisfactory results. On the 12th 
Ostend harbour was again bombed, the objects of 
attack being apparently the warships lying in the 
harbour and the naval workshops adjacent to it. 
The docks and shipping at Ostend and Zeebrugge 
were further bombed on the 17th, with, it is reported, 
good results. On the 22nd, Zeebrugge was once more 
attacked from the air. On this occasion the enemy’s 
seaplane sheds and his destroyers lying alongside 
the Mole were bombed, and it is believed that one 
destroyer was hit, while damage was done to the 
sheds. On the 24th a group of naval aeroplanes 
bombarded the blast-furnaces at Dillingen, in the 
Saar district. A ton of explosives was dropped, and 
most of the projectiles are believed to have reached 
their mark. An enemy aeroplane was brought down 
on the return journey. Shortly before noon on the 
28th a hostile aeroplane, flying at a great height, 
visited London, and dropped six bombs on a certain 
area. The material damage done was slight. Four 
people were injured. Within about two hours the 
French authorities at Dunkirk brought down a 
German aeroplane carrying two naval lieutenants, 
who were provided with a large-scale map of the 
London area. The deduction is obvious. It may be 
added that, as a result of the airship raid on the 
night of the 27th-28th, very slight damage was 
caused. One woman died of shock and sixteen 
people were injured. Truly, the month, from an 
aeronautical point of view, has been a bright one for 
the Allies in the West. 


Tungsten. 


THE new works which have been erected in 
Widnes for the manufacture of tungsten powder 
is an example of what British enterprise and brains 
can achieve when thoroughly roused. Many of our 
readers are no doubt aware of the serious position in 
which the makers of high speed steel, amongst other 
commodities, were placed soon after the outbreak 
of war, owing to the supply of tungsten powder having 
been permitted to drift almost exclusively into the 
hands of a monopolist firm, and German at that. It 
was a similar predicament to that in which the textile 
industries found themselves with regard to the supply 
of dye-stuffs. The alarming position in both cases 
soon roused the Government to take action, so that 
the very great demand for such essential materials 
should be made good as far as possible in the period 
of stress caused by the war. Arrangements were 
quickly made for the wolfram mines in the Empire to 
confine their output to the Empire’s needs, and funds 
were provided for the erection of a tungsten-perodes 
works. A strong committee of steel makers was 
formed, at the head of which was Mr. Arthur Balfour, 
of Sheffield. The committee was fortunate in securing 
the services of Mr. Vogel, who had previous experience 
in the production of tungsten powder, and in a very 
short space of time a plant was laid down in close 
proximity to the United Alkali Company’s works, so 
as to ensure an ample supply of hydrochloric acid. 
The works have now been in full swing for about 
twenty-one months, and in this short space of 
time a product has been arrived at of greater 
purity than that which the Germans have taken 
as many years to attain. The output is on an 
average three tons per day, which is probably 
enough to meet requirements. Whether the works 
will pay or not is a subject which was much discussed 
when they were visited by a large party ten days ago. 
It is certain that had they been put down before the 
War, Germany would have endeavoured to crush 
them out of existence by ruthless undercutting. 
That must not be allowed to occur after the War ; 
on that everyone is agreed. The industry must be 
kept here whatever principles may have to be 
sacrificed in the keeping of it. 
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WHAT INDUSTRY OWES TO SCIENCE. 
No. I. 

WE have heard a good deal lately of our neglect 
of science, and particulerly of applied science, and we 
are quite prepared to admit that we have been far 
behind other countries in realising the importance of 
scientific principles in industry. The fact remains, 
however, that though we have been so remiss, we can- 
not have ignored science entirely, or surely the 
position of our industries—those that are left to us— 
to-day, would not be what it is. Instead of pursuing 
the subject in the abstract, we propose to deal in a 
few brief articles with accomplished facts ; to show by 
illustrative examples the extraordinary developments 
directly attributable to scientific thought and method 
and the benefits derived therefrom by the community. 
The whole art of engineering is based on physical 
and mechanical science, and the materials employed 
in this art are dependent in some degree on the 
seience of chemistry. This country has never lacked 
engineers of the first order, and, therefore, if we may 
judge by their works, we must conclude that their 
science has been as truly founded as their structures, 
and their materials must likewise have been suitable 
for their purpose. Clearly, then, we have not been 
lacking the aid of physicists, mathematicians, and 
chemists in the art of engineering and all that the 
term denotes. The materials of construction cannot 
be used intelligently unless the engineer has a proper 
knowledge of their physical powers of withstanding 
stress and strain, as well as of their chemical proper- 
ties, including their internal structure and power of 
resistance to air, fire, water, and other agencies. 

The subject is so vast and its ramifications so diverse 
that it is difficult to deal with it without being drawn 
into the production of a text-book, but we will 
endeavour to keep to the principal aim of showing the 
influence of science in industrial progress. 

_In pursuit of our object we will deal both with en 
gineering chemistry, by which we mean chemistry 
applied to engineering, and chemical engineering, by 
which we mean engineering applied to the manufacture 
of chemical products, and review what has been done 
rather than what might be done. 

Our methods of utilising science may be wrong 
and there may be room for great improvement, 
but the impression is gaining ground that in the 
habit of decrying ourselves and our doings we 
have overshot the mark. We have used science more 
than we realise, but have not talked about it as much 
as some other people. We know, for instance, 
several Sheffield steel firms who employ thirty to forty 
chemists and are in constant touch with the most 
experienced men of science interested in this branch 
of industry. We know also that both in the 
directorate and in the control of the actual processes 
of manufacture in the works the industry is coming 
more and more under the personal supervision of 
scientific men, that new laboratories are being 
equipped, and that science in the steel industry is 
now very much to the fore. 

STEEL. 

German delegates to the meeting of the Iron and 
Steel Institute held at Sheffield in 1905, freely 
admitted that Germany had much to learn from that 
centre and no doubt derived benefit from the hos- 
pitality then extended to them. The reputation of 
Sheffield in steel production dates from 1740, 
when Huntsman discovered the process of casting 
completely fused metal from crucibles. Sixty 
years ago steel was obtained by decarburising pig 
iron to malleable iron in a puddling furnace and 
subsequently introducing the requisite amount of 
carbon by the cementation process. These operations 
were protracted, required exhausting labour, and 
involved the use of large and expensive furnaces 
subjected to considerable wear and tear and consuming 
large quantities of fuel. 

In 1856, Bessemer—a scientifie man—as the result 
of experiments deliberately directed to a definite 
object, introduced his process for “‘ The Preparation 
of Steel without Fuel.” He found that by forcing 
a blast of atmospheric air through molten east iron, 
contained in a suitable vessel lined with ganister, 
a siliceous material, the oxidisable impurities in the 
iron could be removed without the external applica- 
tion of heat, since the heat produced by oxidation 
was sufficient to keep the mass in a molten state. 
Manual or mechanical stirring was unnecessary. The 
pig was melted in a cupola, and transferred to a mixer 
of up to 600 tons capacity. From the mixer a charge 
was conveyed by a ladle to the converter, the latter 
being swung into position after the ‘‘ blow ” had been 
started. In twenty minutes the operation was 
completed ; the blast was stopped for a few seconds 
while a workman threw in from a shovel sufficient 
spiegel or ferro-manganese to introduce the proper 
proportions of carbon; the blast was started again 
for a short time to mix the metal and the charge was 
immediately poured into moulds. 

Contrast the rapidity and simplicity of this method 
with the time and labour expended in the other. 
Cementation alone required seven to ten days; the 
equivalent effect, after Bessemerisation, occupies only 
the time required to add the spiegel and re-mix the 
charge. The fuel expended is only that used in the 
cupolas, and even that is cbviated in some cases where 
*he constancy of grade of pig from the blast furnaces 





can be relied on, when the pig is taken direct from the \ ind “ater deplorable conditions. The method of 


blast furnace to the converter. 

The original or acid Bessemer process had, however, 
two disadvantages :—(1) phosphorus and sulphur 
could not be removed owing to the reduction of their 
oxides by iron and, therefore, only special ‘‘ Bessemer 
pigs,” free from phosphorus and very low in sulphur, 
could be used; (2) the ingots produced contained 
blow-holes. Science overcame the first of these 
disadvantages. In 1879 Thomas and Gilchrist found 
that by lining a converter with burnt dolomite or 
magnesite, instead of ganister, and by adding a quantity 
of lime to the charge, the whole of the phosphorus and 
some of the sulphur could be removed. This was the 
result not only of scientific methods of research but 
of the direct application of a scientific principle, 
viz., that of using a basic lining and adding lime, a 
basic material, to retain the acidic substances produced 
by the oxidation of phosphorus and sulphur. The 
second problem, however, was solved by the empirical 
discovery thet the addition of a very small quantity— 
5 to 8 oz. per ton—of aluminium to the molten 
metal minimised the formation of blow-holes. 

The only important rival to the Bessemer method is 
the open-hearth process, perfected about twelve years 
later by Sir William Siemens and his brother—both 
scientific men. After great initial difficulties, they 
succeeded in decarburising iron without contact with 
solid fuel. In this process an exceedingly high 
temperature is produced in an oxidising atmosphere 
by the combustion of a mixture of producer gas and 
air fed into the furnace. Changes take place of the 
same character as in the Bessemer process. Both 
acid and basic hearths are used, and the principle of 
regenerative heating is utilised. 

To Dr. Sorby, of Sheffield, we owe the introduction 
of metallography, and in this connection the names 
of Osmond, Martens, Stead, Roberts-Austen, Sauveur, 
and Le Chatelier, all men of science, must be remem- 
bered. Up to the present day, and for some years past, 
the microscopic examination of the etched surfaces of 
metal has been common practice in steel works labora- 
tories. Researches on the cause of recalescence, com- 
bined with the intimate knowledge of the structure of 
steels afforded by microscopic examination, have placed 
in a clear light the equilibrium relations of iron and 
carbon, and have thus changed rule-of-thumb experi- 
ence into sound scientific principle. Our views on 
the physical and chemical nature of these equilibrium 
relations have been changed by the progress of re- 
search. Explanation by means of the solution theory 
has replaced that based on the theory of the allotropy 
of iron, and our knowledge of the subject is thus be- 
coming more definitely established. To be able to ex- 
plain a phenomenon is second only to knowing that 
the phenomenon will occur. Whereas rule-of-thumb 
or empirical discoveries may occasionally give us good 
results, science, organised knowlege, enables us to 
proceed on definite lines. 

The discovery of rarer metals has led to the manu- 
facture of many varieties of steel, including alloys of 
special hardness. The properties of special steels 
and their behaviour under varying conditions, the 
bearing of the character of their internal structure 
and similar questions have formed the basis of 
numerous researches which have rendered the in- 
dustry in an increasing degree more exact and 
scientific. The researches of Sir Robert Hadfield 
have resulted in supplying us with special steels 
differing from ordinary steels, through the addition 
of various elements other than those commonly 
present, whereby they acquire properties of enhanced 
hardness, toughness, elasticity, &c. Thus, by adding 
7 to 20 per cent. of manganese we ensure great strength 
and toughness, the well-known Hadfield steel 
ordinarily containing about 13 per cent. of manganese 
and 1 per cent. of carbon; the addition of about 
3 per cent. of nickel and 0.2 per cent. carbon gives 
us a steel of tensile strength and elasticity suitable 
for the manufacture of gun barrels ; and the addition 
of 2 to 3 per cent. of chromium with about 1 per cent. 
of combined carbon gives a remarkable steel which, 
when hardened and tempered, is employed in the 
manufacture of locomotive tires and springs, armour 
plates, armour piercing projectiles, and certain 
qualities of files. Similarly, the introduction of 
titanium, molybdenum, tungsten, aluminium, vana- 
dium, and boron gives varying effects now easily 
obtainable by the scientific steel maker. 

These examples serve to illustrate clearly the 
advantages gained by the application of scientific 
knowledge in the production of one of our chief 
materials ; but the function of the chemists in a steel 
works or any works is not confined to devising pro- 
cesses or producing varieties of the products. They 
are concerned with problems of many kinds and, 
among these} the questions of fuel and fuel economy 
both in raising power and in smelting operations are 
of primary importance. Science determines the 
suitability and value of the coal employed. Tests are 
made to determine the calorific power, to estimate 
the sulphur, ash, and moisture, all important from 
the point of view of economy. The manufacturer 
who ignores these questions must suffer through the 
employment of coal containing sulphur which 
attacks his fire-boxes, and the purchase of water and 
useless mineral matter. Next, the treatment of 
boiler-feed water where the supply is not naturally 
soft must not be neglected, or the accumulation of 
seale will result in waste of heat, inefficient working, 





water softening, by the addition of lime, was estab- 
lished by Dr. Thomas Clark, Professor of Chemistry 
at Aberdeen University, from 1833-39, and_ its 
importance in every industry involving the use of 
boilers, or requiring the use of soft water, must have 
been and still is inestimable. 

NON-FERROUS METALS. 

Mining and metallurgical industries are essentially 
scientific, calling for the services of chemists (1) on 
the mines, to examine ores, to advise on their concen- 
tration, and generally to specify the methods to be 
adopted for the extraction of metals, and (2) in the 
actual working of the metal. 

The production of non-ferrous metals, such as cop- 
per, lead, zine and aluminium, needs the help of trained 
technologists whose labours are constantly directed 
to the discovery of improved processes and of new 
varieties of alloys adapted to special purposes, 
particularly those demanded by the trend of engineer- 
ing development. 

In surveying the history of non-ferrous metallurgy, 
the most striking feature is the extent of comparatively 
recent scientific advancement. In many cases the 
methods of treating ores to obtain crude metal 
remain fundamentally the same as when they were 
originally discovered—for the most part empirically ; 
but they have been explained, modified, and improved 
by science; while in other cases, new and better 
methods, due solely to science, have been substituted 
for old ones. 

The separation of minerals.—The ores of heavy 
metals are frequently of such low grade that the 
metal cannot be won economically. Thousands 
of tons of valuable minerals would still remain 
unworked except for the scientific methods of con 
centration now employed. An ore containing only 
one per cent. of tin will repay treatment. 
It cannot be smelted, but a complex process 
of table washing, roasting, and washing again con 
centrates it to 60 to 70 per cent. ready for the 
smelter. Low grade sulphide ores and graphite 
ores are concentrated by one or other of various 
methods of oil separation and flotation which afford 
interesting examples of discovery originated in 
empiricism, developed by chance discovery and 
mechanical ingenuity and further improved by the 
direct application of scientific thought, whereby their 
utility has become widely extended so as to effect 
invaluable economies in the mineral industries. 
Although various theories have been advanced to 
explain the phenomena of flotation, the true mechan- 
ism remains as yet obscure. It is instructive to 
follow the stages of the advances made in this direc- 
tion, and to indicate the present views on the subject. 

In 1886 Carrie J. Everson found that sulphide 
mineral particles could be separated from the gangue 
in ores by kneading the finely crushed ore with a paste 
formed by the action of sulphuric acid on certain 
oils, e.g., linseed or cotton seed. The oil adhered to 
the particles of sulphide mineral and bound the whole 
into a coherent mass. The gangue was then washed 
away by water. The process was very little used, its 
application being limited to rich pyritic gold ores, 
the treatment of which was profitable. 

The next development, patented by Elmore in 1898, 
was an oil separation process wherein the finely 
crushed sulphide ore made into a pulp with water 
was well mixed with 3 to 6 per cent. of its weight 
of residuum oil. The oil floated to the top and 
formed a layer carrying the sulphides, leaving behind 
the gangue. The top layer was separated by means 
of a spitzkasten and the oil run into a centifrugal 
machine containing warm water, where some of the 
oil was separated to be used over again. The partially 
de-oiled concentrates were further treated in a smaller 
centrifuge to effect a further separation of oil, and 
were then ready for the smelter. In 1901 Elmore 
patented the use of sulphuric acid in the process, as 
an aid to the production of cleaner concentrates. 
The process was not generally adopted because the 
losses of oil due to entanglement in the gangue pulp 
were very high. 

The Elmore vacuum method was an outcome of 
the above. This is an oil flotation process, as distinct 
from an oil separation process. The pulp of ore and 
water, mixed with a very small quantity of oil and 
enough sulphuric acid to make the mixture slightly 
acid, is exposed to a partial vacuum; the air 
dissolved in the wafer rises up through it in the form 
of bubbles, floating the oiled sulphides to the top, 
whence they are drawn off. From a 2 to 3 per cent. 
copper ore, concentrates of up to 20 per cent. can 
be produced. 

In 1901 C. V. Potter working on Broken Hill ore 
heated the crushed ore in an acid water pulp. The 
action of the acid upon carbonates in the ore generated 
carbonic acid gas, which, rising to the top carried 
sulphide mineral with it. In 1902, in connection with 
this process, G. D. Delprat used salt cake instead of 
sulphuric acid. 

In 1903 Cattermole, by adding 4 to 6 per cent. 
of oleic acid to the ore-water pulp and applying slow 
agitation caused the sulphide particles to aggregate 
into large granules with the oil. The gangue which 
remained in the pulp was then separated by means 
of an up-cast. The principle of the method was good, 
but the expense in oil was large. It was in connection 
with the work on this process, however, that the froth 
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flotation process was discovered. By using small quan 
tities of oil—up to 0.1 per cent. calculated on the ore, 
though less generally——and churning up the pulp with 
air by rapid agitation with a special paddle, the oiled sul- 
phide particles are caused to rise to the top as a strong 
froth which is floated off by a spitzkasten. This pro- 
cess especially has been developed by scientific re- 
search, and the efficiency and the economy of ore con- 
centration have been thereby greatly improved. Sul- 
phide ores of zine, copper, lead, iron, antimony, 
molybdenum, and of other metals are very efficiently 
treated. Tin-stone-pyrites table concentrates are 
separated, the pyrites being floated off ; and graphite 
is easily concentrated to an exceedingly clean product. 
The grade of the concentrates is high and the recovery 
excellent. The use of acid is sometimes necessary 
to produce clean concentrates, enough being added 
to ensure an acid reaction in the pulp. Curves can be 
plotted showing the variations in grade of ccncen- 
trates and recovery with variation in the amounts of 
oil and acid used. The testing of ores is scientifically 
carried out in special apparatus. The experimenter 
not only finds the best method for treating the ore, 
but also observes and records any peculiarities ex- 
hibited that may be of use in furthering the aims of 
the process or may serve to throw light on the 
ultimate causes of the principles underlying the 
method. Wood’s modification of the above process 
renders it possible to concentrate certain ores with- 
out the use of oil. 

These concentration processes are of comparatively 
recent invention, and are increasingly applied to the 
treatment of low grade sulphide ores and the tailings 
from table concentrations. 

Experiments on the flotation of other minerals, 
such as native copper, gold, and Scheelite, an ore of 
tungsten, have met with success, and will probably 
be greatly developed during the next few years. The 
flotation of carbonate and other oxidised ores has 
been attempted with positive results, but this exten- 
sion also is as yet in the experimental stage. The 
general opinion of men of science at the present day 
is that flotation is an effect of surface tension, though 
some favour the view that the mineral particles must 
also carry an electric charge. The ultimate causes 
can only be established by further research. 








THE AUSTRO-HUNGARIAN NAVY. 


DuRiné the initial stage of the war comparatively 
little was heard of the Austro-Hungarian naval 
forces. Their activities were confined to submarine 
operations, directed against the Franco-British forces 
which were patrolling the lower Adriatic and guarding 
the Straits of Otranto. The intervention of Italy, 
however, gave the Austrians-a more extended area 
for naval enterprises, and since that event their 
fleet has been vigorously employed in operations 
resembling those which the Germans have frequently 
attempted in the North Sea. A number of open 
towns on the Italian coast have been bombarded, 
causing considerable loss of life and damage to private 
property, but achieving little of military importance. 
As a rule these attacks are made by destroyers, 
suppo..d by fast light cruisers, so that the raiders 
are able to retreat at high speed when their work 
is done. None of the larger ships have appeared 
at sea since the beginning of the war. In that quarter 
of the world the Allies dispose of a great preponderance 
of naval strength, and in view of this fact the Austrian 
battle fleet exhibits a wise discretion in keeping 
behind the shelter of its coast defences, which it is 
not likely to forsake unless an exceptionally favourable 
opportunity of striking a blow should occur. Never- 
theless, while this fleet remains intact it must continue 
.to constitute a potential menace to the Allies’ 
communications in the lower Adriatic and the adja- 
cent section of the Mediterranean, and for this 
reason it is not to be regarded as a negligible quantity. 
Irrespective of strategic considerations, however, 
the Austro-Hungarian Marine presents many features 
of interest, and the present moment may not be 
inopportune for a brief survey of its material re- 
sources. 

For six or seven years prior to the war a powerful 
movement in favour of naval expansion had been 
on foot in the Dual Monarchy. In 1910, after 
much opposition, Admiral Count Montecuccoli, 
the then ‘‘ Marine Commandant,’’ obtained parlia- 
mentary sanction for a programme of shipbuilding 
to extend over four years. The vessels authorised 
included four battleships, three fast cruisers, and 
a large number of torpedo craft, all of which, with 
one exception, had been completed before the war 
broke out. The exception was the fourth battleship, 
Szent Istvan, which has no doybt been placed in 
commission since. In April, 1914, a second pro- 
gramme was introduced by Admiral Haus, Count 
Montecucecoli’s successor, and obtained the sanction 
of the Delegations. It provided for the construction 
of four battleships of 24,500 tons, three cruisers of 
4800 tons, six 800-ton destroyers, one monitor 
for the Danube, and one sea-going auxiliary steamer, 
besides which various sums were set aside for the 
development of gunnery, torpedo, aviation, and wire- 
less. The total amount involved by this project 
was £18,140,500, to be spread over six years. The 
cost of the battleships was estimated at £3,466,000 
each, that of the cruisers at £657,000 each. Two 





of the former were to be laid down in August and 
October, 1914, respectively, while the first of the 
cruisers was to be begun in August of the same year. 
No date was assigned for the building of the other 
vessels, but all were to be completed by 1918. It 
is, of course, impossible to say what progress has 
been made since the outbreak of hostilities, but there 
is reason to believe that two of the battleships 
were put in hand on the assigned dates, and that 
work on them has proceeded steadily ever since. 
The new cruisers and most of the torpedo craft 
are also understood to have been laid down. Con- 
sequently the Austro-Hungarian’ navy will have 
received important reinforcements, though precisely 
what ships have been added can only be conjectured, 
Most probably they include several destroyers 
which were ordered in the early part of 1913 by 
the Chinese Government, the contract being given 
to the Stabilimento Teenico, Trieste. As these 
boats had not been delivered prior to the war, it 
is safe to assume that they have passed under the 
Austrian flag. 
SHIPYARDS. 


At the present time there are five shipyards in 
the Dual Monarchy where vessels of war have been 
constructed. These are: the State Dockyard at 
Pola, the Stabilimento Tecnico at Trieste, the 
“ Danubius ”’ yards at Fiume and Porto Ré, and 
the Whitehead works at Fiume. Until Italy entered 
the war the Austrians also possessed a yard at 
Monfalecone, on the Gulf of Trieste, which was well 
equipped for the construction of warships up to 
cruiser dimensions. It had two large and seven 
smaller slips, two floating docks—one of 13,000 tons 
capacity—and an extensive plant for construction 
and repairs. Monfaleone, however, was occupied 
by the Italians early in their campaign, and the 
Austrians, irate at the loss, have since shelled the 
dockyard to such good purpose that, from all accounts, 
it is now little more than a heap of ruins. At Pola, 
the principal naval base, there is a modern and 
well-equipped establishment. The largest slip, com- 
pleted in 1913, has a length of 690ft., and is thus 
available for vessels of the greatest size. There 
are two other slips, on one of which the light cruiser 
Admiral Spaun was built. All the docks are of 
the floating type, the two largest having -a lifting 
capacity of 22,500 and 15,000 tons respectively. 
A 40,000-ton floating dock was ordered in 1913 from 
Blohm and Voss, of Hamburg, but the war intervened 
before it had been delivered. In normal times 
about 4500 hands were émployed at Pola. A few 
years ago extensions were carried out with a view 
to permitting building operations on a larger scale 
than had previously been possible. It is likely 
that one of the battleships of the 1914 programme 
was laid down here. Of the private yards, the Stabili- 
mento Tecnico is by far the most important. This 
firm owns the shipyard at San Marco and the large 
engineering shops at San Andrae, both on the out- 
skirts of Trieste. The San Marco yard has three 
slips large enough to take vessels of Dreadnought 
type, and several others for lesser craft. A large 
graving dock, nearly 800ft. in length, was projected 
before the war. The number of workpeople was 
3200. Nearly all the large vessels of the Austrian 
navy have been built by this firm, which also supplied 
the machinery for them, and for ships built elsewhere. 
At Fiume, in Hungary, there is the Danubius yard, 
which is subsidised by the Hungarian Government. 
A few years ago its facilities were limited, but a 
good. deal of capital has since been invested in the 
concern, and the yard is now able to build Dread- 
noughts. Of the five principal slips, two will take 
ships up to 600ft. in length. On one of these the 
battleship Szent Istvan was constructed, the contract 
having been placed in Hungary for political reasons. 
No docks for large vessels exist here. In 1914 
the number of hands had grown to 3000, and was 
still increasing. The same firm owns a small branch 
yard at Porto Ré, near Fiume, where torpedo craft 
are built. So far as is known, the Whitehead yard, 
which is also situated at the Hungarian port, confines 
itself to submarine construction, but three years 
ago there was some talk of erecting slips for larger 
vessels. There are seven double berths on which 
fourteen submarines can be built simultaneously. 
Two years ago the number of men, apart from those 
in the torpedo shops, was 500. 


AUSTRIAN BATTLESHIPS 


On the outbreak of war the Austro-Hungarian 
battle fleet consisted nominally of eighteen ships, 
including three armoured cruisers. Actually, how- 
ever, only eleven of these vessels were to be considered 
effective. The three old coast-defence -ironclads, 
Monarch, Wien, and Budapest, built in 1895-96, 
had been relegated to training service. But they are 
interesting ships, for they illustrate very clearly 
the principle which has always actuated Austrian 
naval construction, 7.e., that of concentrating the 
maximum degree of fighting power in a ship 
of given dimensions. On a displacement of only 
5600 tons, they carry a battery of four 9.4in. B.L., 
six 6in. Q.F., and eighteen smaller guns, with two 
submerged torpedo tubes. The vitals are protected 
by a 10in. belt amidships, tapering to 5in, at the 
bows, in conjunction with a steel deck flat on the 
belt. The turrets containing the heavy weapons 
have 10in. armour, while the battery redoubt is 





protected by 3in. plating. The engines were designed 
for 8500 horse-power and 17 knots, which was 
exceeded by nearly a knot on trial. Five hundred 
tons of coal are carried. In their day these formidable 
little ships were regarded as a match for certain 
foreign contemporaries of nearly double their tonnage. 
The limited fuel capacity did not permit of their 
cruising far afield, but this did not prejudice the 
purely defensive functions they were intended to 
perform. Nearly twenty years before the Monarch 
type was evolved, Sir E. J. Reed, in a paper read 
before the Institution of Naval Architects in 1876, 
had commended the ingenuity of Austrian con- 
structors in producing warships which combined 
great powers of offence and resistance with remarkably 
moderate dimensions. In those days the naval 
authorities found it a difficult matter to obtain 
funds for their departments, and this circumstance, 
which endured to within recent years, compelled 
them to keep the displacement of every new ship 
within the narrowest limits possible. Yet, though 
considerably smaller, Austrian ships, as a_ rule, 
compare favourably with foreign ships of con- 
temporary date with regard to armament and pro- 
tection, and, on paper at all events, their fighting 
efficiency does not appear to have suffered as a 
result of this economy in tonnage. 


Following the ‘‘ Monarch”’ class, the three battleships 
Habsburg, Arpad, and Babenberg, were set afloat 
between 1900 and 1902. In these the displacement 
rose to 8300 tons, and the speed to 19 knots, the 
fuel supply being sufficient for a cruise of 3600 knots, 
at economical speed. The defect of this type is the 
lightness of the main armament, which comprises 
only three 9.4in. B.L., associated with a secondary ’ 
battery of twelve 5.9in. Q.F., with 22 smaller guns 
and two torpedo tubes. The armour belt is 8}in. 
at its thickest part, and there is similar protection 
on the turrets. Having proved indifferent sea hoats, 
these vessels were recently taken in hand for recon- 
struction, when much superfluous top hamper was 
removed and broader bilge keels were fitted. Even 
after these alterations the ships did not possess much 
tactical value, and, together with the “‘ Monarch” class, 
they have been reduced to the second line. The 
main fleet really commences with the three vessels 
of the “ Erzherzog Karl”’ class, launched in 1903-05. 
They are of 10,600 tons, and have engines designed 
for 18,000 horse-power at forced draught, giving 
a speed of 20.25 knots. The 9.4in. B.L. remains 
the primary gun, four of these pieces being mounted 
in each ship, but there is a very powerful secondary 
armament of twelve 7.6in. guns, eight of which are 
disposed in battery on the main deck, and four in 
single turrets at the angles of the redoubt. There 
are also twelve 12-pounders, and two submerged 
tubes. The belt armour is of the same thickness 
as in the Habsburg, but additional protection is 
given to the guns and to the side above the main belt. 
The coal supply is equal to a steaming radius of 
4500 knots. In 1907-08, three vessels of a greatly 
improved type were laid down. The design of the 
Erzherzog Franz Ferdinand, Radetzky, and Zrinyi, 
was admittedly inspired by the British battleship 
Lord Nelson, though they differ in many respects from 
the prototype. The displacement is 14,500 tons, 
and the engines develop 20,000 horse-power, giving 
a speed of 20 knots. The water-line is protected 
by a complete belt, 9in. thick amidships, and tapering 
to 4in. at the extremities. Forward and aft a 
pair of 12in. guns is mounted, the turrets being 
10in. thick, while eight 9.4in. guns are carried in 
double turrets on the broadside, the arrangement 
permitting four 12in. and four 9.4in. guns to be trained 
on either beam. The tertiary armament consists 
of twenty 4in. Q.F., protected by 4}in. armour. 
There are also eight smaller guns and three torpedo 
tubes. These three vessels represent a marked 
advance over preceding Austrian designs, and at 
the date of their completion they were by far the 
most powerful warships in the Adriatic. In 1910, 
two ships of the Dreadnought type, Viribus Unitis 
and Tegetthoff, were laid down at Trieste. The 
displacement is 20,300 tons, and Parsons turbines, 
designed for 25,000 shaft horse-power, to give a 
speed of 20.5 knots, are installed. Steam is supplied 
by twelve Yarrow boilers. The main armament 
consists of twelve 12in. guns, mounted in triple 
turrets on the centre-line of the ships, the guns in 
the second and third turrets firing over those in the 
first and fourth, so that all will bear on the beam, 
and six ahead or astern. Twelve 5.9in. Q.F. are 
carried in a main deck battery, and there are twenty 
small guns mounted in the superstructure or on top 
of the turrets. Four submerged torpedo tubes 
complete the armament. Protection is very sub- 
stantial throughout, there being llin. armour on 
the water-line amidships, 8in. on the side above the 
belt, and 6in. over the battery. The turrets are 
llin. thick. A conspicuaus feature of the class 
is the immense conning-tower, protected by 12in. 
armour. Subsequently two further ships of the 
same class were built, viz., Prinz Eugen and Szent 
Istvan, the last-named being due for completion 
late in 1914. Of the new battleships which were to 
be laid down under the 1914 programme, few authentic 
details are known. According to “ Nauticus,” they 


were to be 574ft. long, 95ft. broad, to displace 24,500 
tons, and to be fitted with turbines of 50,000 shaft 
horse-power, for a speed of 21 knots. The same 
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authority gave the main armament as ten I4in. guns, 
with a secondary battery of 5.9in. or 7.6in. guns. 
The big guns were to be mounted in double turrets 
on the centre-line. If two of these vessels have been 
finished, which, in view of the extensive resources 
of the dockyards concerned, is a fairly safe assumption, 
the Austrian fleet will now include six Dreadnought 
battleships, with a total broadside fire of sixty-eight 
heavy guns. 
ARMOURED CRUISERS. 


Of the three armoured cruisers, two may be 
considered effective, viz.,. Kaiser Karl VI. and 
Sankt Georg. The first-named, which was launched 
in 1898, displaces 6300 tons, and has a speed of 
20.8 knots. There is a narrow belt of armour, 
8tin. thick amidships, but the ends are unprotected, 
save for a 2}in. steel deck. Two 9.4in. guns are 
mounted in single barbettes of Sin. armour, and 
eight 6in. Q.F. in casemates, together with sixteen 
small guns and two above-water tubes, these last 
behind armour. The coal supply is equal to a radius 
of 4000 knots. The Sankt Georg, of 7400 tons, 
launched in 1903, has a maximum speed of 22 knots. 
In her forward turret she carries a pair of 9.4in. guns, 
and astern there is a single 7.6in. gun. Four other 
7.6in. and four 5.9in. Q.F. are mounted in casemates, 
besides which there are nineteen smaller guns and 
two submerged tubes. The armour system generally 
follows that of the Kaiser Karl, but the guns have 
better protection. As cruisers, the usefulness of 
both ships is curtailed by their poor speed. The 
third vessel, Maria Theresia, was launched twenty- 
three years ago, and her present-day fighting value is 
practically nil. 

LIGHT CRUISERS. 

At the beginning of the war four light cruisers 
of identical type had been completed. These were 
the Admiral Spaun, Saida, Helgoland, and Novara. 
The displacement is 3500 tons, and turbines of 
25,000 shaft horse-power give a speed of about 
27 knots. The Spaun is armed with seven 4in. Q.F., 
increased to nine in the three later ships, with two 
deck torpedo tubes. Over boiler and machinery 
spaces there is vertical steel plating 2}in. thick, 
reinforced by a jin. protective deck. These fast 
little vessels have played a conspicuous part in the 
Adriatic campaign. One of the quartet, said to be 
the Novara, was recently reported to have been 
torpedoed and sunk by the French submarine 
Rernouilli, but the Austrians have not yet admitted 
the loss. The only other cruisers of any value are 
the Aspern and Szigetvar, launched in 1899-1900, 
which can steam 20 knots, and are armed with 
4.7in. Q.F. The Zenta, of this class, was destroyed 
by a French squadron early in the war. Three 
improved Spauns, to displace 4800 tons, and to have 
a speed of 29 knots, were authorised under the 1914 
programme, and may since have been completed. 


DESTROYERS. 


The destroyer flotilla consisted originally of eighteen 
modern boats, launched between 1905 and 1913. 
Twelve of these were built after a design by Yarrow 
and Co., Limited, the displacement being 400 tons 
and the speed 28 knots. The remaining six were 
of 800 tons, fitted with oil-burning boilers and 
Curtis turbines, designed for 32 knots. Of this 
group, the Lika and Triglav were sunk by gunfire 
last December. Six further boats of similar design 
were to have been laid down in 1914. There are 
about seventy effective torpedo-boats, the displace- 
ment ranging from 100 to 250 tons, and the speed 
from 25 to 30 knots. The present strength of the 
submarine flotilla is uncertain. Only six boats 
were ready when war broke out, but several others 
were building, including five large boats ordered 
from the Germania yard at Kiel. Some of these 
are reported to have been dispatched overland to 
Pola, in sections, though it is possible that they 
made the voyage to the Adriatic by sea. Finally, 
there are the usual auxiliaries, including one new 
mine-layer, the Camileon, of 1100 tons and 21 knots ; 
the Gaea, of 13,000 tons and 19 knots, which acts 
as parent ship to the destroyer flotilla ; and one 
large sea-going depét ship for submarines. 


NAVAL ORDNANCE. 


The technical equipment of Austrian warships 
is thoroughly modern and efficient, the ordnance 
being particularly good. Formerly, the heavier 
guns were purchased from Krupps, but since 1900 
all the guns mounted in the fleet have come from the 
Skoda works at Pilsen, while the whole of the armour 
plate is manufactured at Witkowitz. Austrian naval 
guns are remarkable for their massive construction 
and for the great weight of the projectile in proportion 
to calibre. The 12in. 45 cal. model, weighing 54} tons, 
as mounted in the “ Franz Ferdinand.’ and “ Viribus 
classes, discharges a projectile of 990 Ib. weight, 
which is 140 lb. more than that of the British 12in. 
shell. There are two models of the 9.4in. gun, 
one of 40 cals., using a 504 Ib. shell, and one of 45 cals., 
using a 473 Ib. shell. The 70-ton 14in. gun of 
45 eals., with which the battleships following the 
‘*‘ Viribus ”’ class were to be armed, discharges a projec- 
tile of 15601b. Great attention has been paid to improv- 
ing the quality of naval ammunition. As early as 
1898 elaborate experiments with high-explosive 
shell were conducted at Pola, and éach year a sub- 
stantial sum was spent on similar tests. 





Although only minor engagements have so far 
taken place in the Adriatic campaign, it is not unlikely 
that the near future will witness important naval 
developments in that quarter, especially as the 
economic and military causes which eventually 
may compel Germany to seek a decision at sea are 
operative, though in a more limited sense, in the case 
of Austria-Hungary. It may, therefore, be of 
interest to compare typical ships of the rival navies 
in the Adriatic : 
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THE MISOX RAILWAY. 
By 8. BERG, 
No. L. 

NeEak the station of Castione, on the St. Gotthard 
Railway, the Misox Valley branches off from the 
main valley of the Ticino. The river of the Misox 
Valley, the Moésa, which is an affluent of the river 
Ticino, has its main source in springs near the pass 
of San Bernhardino, about 2060 m.—6758ft.— 
above sea-level, and thus in a length of 36 kiloms. 
it has a fall of some 1800 m., the chief portion of 
which, viz., 1460 m.—4790ft.—is in the upper 
12 kiloms. These figures indicate the main charac- 
teristic features of the longitudinal section of the 
valley. The Misox Valley, being of somewhat poor 
fertility, experienced a diminishing tendency in its 
population, and it was thought that a good way 
to counteract this was to improve its means of 
communication by a railway, thus also facilitating the 
journey to the pass of San Bernhardino, where a 
health resort had been established. It was, accord- 
ingly, decided to build the Misox Railway, which it 
is proposed to describe in the following article. A 
plan and profile of the line are given in Figs. 1 and 2 
respectively. 

The valley is flanked by high mountain ranges, 
with peaks of upwards of 3000 m. above sea-level, 
and, as a rule, with very steep slopes, which at several 
places narrow in the valley to little more than is 
just sufficient to accommodate the river bed. Down 
these steep mountain sides come numerous streams, 
which, though usually quite harmless, and occasionally 
very beautiful to look at, may in times of excessive 
rain easily become dangerous to the valley at the 
places where they flow into the river Moésa. One 
river especially, the Calancasca, which comes down 
a valley of the same name, and joins the Moésa just 
below the village of Grono—which stands on an 
enormous cone of mountain débris and _ shingle, 
formed at a remote period by the Calancasca—has 
shown itself to be of the most difficult character. 
At times of excessive rainfall these mountain rivulets 
easily carry with them vast quantities of shingle 
and stones, and deposit these masses in the valley, 
covering up fields, houses, and stables, and at times, 
through the blocking of the main river, causing 
great inundations of a violent character, as the 
water, when breaking through the obstruction. 
goes on with a rush strong enough to wash away 
bridges spanning the rivers and buildings near to it. 

Passing along such a valley the engineer cannot 
help feeling the danger which threatens from these 
enormous steep slopes, and the events which happen 
occasionally prove this feeling to be quite justitied. 
There are, of course, means of protection against 
the disasters above mentioned. These means are 
to be sought less in works of defence in the valley 
itself than in preventing the mountain streams 
from getting at material which, when carried down, 
is the cause of ruin to the valley below. All streams 
which are liable to be dangerous have to be thus 
controlled, and where there is a possibility of their 
cutting into material, this possibility has in one way 
or other got to be removed, a task which is often 
difficult, both as concerns the study of the place 
itself, and by reason also of the expense of carrying 


”-| out the necessary works. But, as there is no other 


way out of the difficulty, it is just as well to tackle 
the problem in the right way from the beginning, as 
if matters turn out badly, that way has eventually to 
be chosen as a matter of necessity, after much damage 
has already been done. However, in this kind of 
country the possibilities of danger are so many that 
only the engineer, who is able to back his warnings 
by quite positive experience in similar districts, has a 
chance of being heard. 

The main road passing up the valley also gives 
through communication over the Bernhardino Pass, 
and the traffic on it was formerly rather important, 





though in later years it had dwindled down to very 
little. The main village in the upper part of the 
valley is Misox, which, with its various outlying houses, 
has 1400 inhabitants. As it is topographically 
suited to be the terminus of the railway, it was 
decided to take the rails up to it, the line starting 
at Bellinzona, where the station was placed some 
200 m. from the station of the St. Gotthard Railway. 

The configuration of the country for 25 kiloms. 
from Bellinzona was mostly of a very easy character, 
and as the main road consequently had a favourable 
alignment and longitudinal section, it was at first 
intended to build that part of the line as a tramway, 
using the road and widening it where necessary. By 
this scheme only the last 6 to 7 kiloms. of the line were 
to be carried on formation works of theirown. How- 
ever, the combination of road and railway had pro- 
minent drawbacks, and, as the economy aimed at 
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’ ‘Fig. 1—THE MISOX RAILWAY 


proved smaller than was expected, it was eventually 
decided to make the line of 1 m. gauge, and entirely 
on its own formation, using as maximum gradient 
and minimum radius of curvature 6 per cent. and 
80m. respectively. It was also decided to work 
with electric traction. 

As standard works for the line it was decided to 
follow for the most part those of the Grissonian 
Railway, which are known from the description of 
the Albula Railway, which appeared in THE ENGINEER 
during 1904. -These standards are very good, but 
as regards station buildings they are too expensive, 
when only a small amount of traffic has to be dealt 
with. The standards followed are shown in Figs. 3, 
4, 5 and 6, of which Fig. 3 shows characteristic cross 
sections, Fig. -4 normal formations, Fig. 5 normal 
dimensions of dry stone walls, and Fig. 6 tunnel 
sections. The financing of the Misox line was a 
difficult problem, and it was only with the greatest 
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trouble that the money corresponding to a rigidly 
economical estimate was got together. A total of 
2,700,000f. should have sufficed for the complete 
making of 32 kiloms. of railway, including rolling 
stock, power station, establishment of water power, 


| The staff consisted of the writer and three assistant | available, and it is easily understood that the utmost 


engineers, of whom two arrived in the month of economy in yuantities was called for. As for material» 
| May. The ground on the mountainous part of the | of construction, the circumstances were, fortunately, 
line was in parts of a very difficult character. At | very favourable. Nearly everywhere; where wanted, 
| the places necessary—only some few kilometres of the | excellent stone and sand were readily obtainable. 
~contour-lined maps were | The stone could in most cases be taken from the rock 










































































and total electrical equipment. The amount men- position below kilom. 25- 
tioned actually proved insufficient, and this caused | made to aid in arriving at the best location of the! cuttings. Shingle and gravel for concrete and 
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Fig. 2—PROFILE OF THE MISOX RAILWAY 
trouble, which, however, was eventually overcome. | line. In other places it was located by means of , ballast were, as a rule, also to be had in the Dumediate 
The locating and designing of the line was started | cross-sections. On the upper 6 kiloms. all location neighbourhood of the line. 
in the year 1904. In the middle of March of that | was done on contour-lined maps, which were all The geology of the valley is, from a railway point 
| difficult. The 


| drawn to the scale of 1: 1000. During the month 
| of April the strip of country adjoining the railway 
was surveyed, and all marks and boundaries of 
property, roads, and watercourses were mapped to 


year & traverse was run over the ground, starting at 
Bellinzona. ‘Chis traverse was only in places meant 
to serve as the final axis, for the greater part of it 
was only preliminary, the axis heing shifted to either 
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Fig. 3—CHARACTERISTIC CROSS SECTIONS OF THE LINE 


|a scale of 1: 1000. On these maps the railway, 
| with its formation works and boundaries, was designed, 
and the.longitudinal section, as well as characteristic 
cross-sections, were prepared. 

By October Ist of the same year the first set of 
these plans was finished and handed over to the 
authorities, and in the winter following the other 
eleven copies—twelve sets of plans are required in 
| Switzerland—were finished, and some of the principal 
bridges were also designed in detail, all the quantities 
and the detailed final estimate being worked out. 

In the middle of March, 1905, the staking out of 
the final axis and its levelling was taken in hand, 
and finished at the end of June. Meanwhile the 
work of construction had been let to a firm which 
undertook to build the entire railway for a lump sum. 
This firm had already started on some of the bridge 
foundations, which had to be done during the winter, 
when the water was low in the river and streams. 
[t was the intention to finish the railway so as to 
have it opened up to Misox by August Ist, 1907, 
and this was actually done. 

The line, commencing at Bellinzona, traverses 
easy ground up to kilom. 25, except for some river 
crossings. The first crossing of the Moésa is at 
kilom. 3, where the line is taken over the river on a 
stone bridge with three arches, each of 24 m. span. 
The second and third crossings are at 10.1 and 11.3, 
at both of which places the river is crossed by means 
of two arches of. 30m. span. After this there is 
the river Calancasca, at kilom. 12.3, which is crossed 
by a stone bridge with two 161m. spans. In the other 
parts of the line there are nuinerous smaller bridges, 
the upper part—kilom. 26 to 31—having nine 
bridges and viaducts, mostly with several spans. of 
from 6m. to 11m. in width. .On the upper part 
there are also three short tunnels, 40 m., 30 m:, and 


side, according to the results of cross-secting obser- 
vations. In five weeks the foot of the mountain 
section at kilom. 26 was reached, and by the middle | 
of May the traverse was provisionally terminated | 
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Fig. 4—NORMAL FORMATIONS 


Swain Sc, 


at kilom. 31.2. By and by, as more engineers were 
fourteen, including the two main stations at Bellinzona 
and Misox. 


For the formation works there were only 800,Q00f. 


taken on, centre marks were established, levelling 
and cross-sectioning done, and all the survey work was 
finished by the end of June. 









15 m. long. Of stations and halting places there are | 


of view, neither complicated nor 
bottom of the valley is an old river bed, at places 
covered up with cones of deposits from side rivers, 











all more or less covered with a layer of humus. At 
Kilem’ 28-MS. 
nh 
' a 
wt n 
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Kilom es 
26-177 
as 
Swain Sc. 
places old river deposits of boulders and mixed 
material had to be cut through. From kilom. 26 


upwards there was grissonian rock, mostly the so- 
called grissonian schist, through which heads of hard 
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Fig. 5—-NORMAL DIMENSIONS FOR DRY STONE WALLS 


rocks of regular strata cropped out. For a distance 
of 1} kilom. the mountain side was also covered with 
| moraine, mixed with big blocks of grissonian schist, 
' which came in very useful. 
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The following is a list of the gradients, curves, &c.. 


Total length of horizontals, per cent. of the whole 
line Rr he wie! @ TY She Sasa ea ae Cees S 
Total length of gradients, per cent. of the whole 
line Chae SM eb Seer: ah 
Mean gradient. of the-whole line ay gels 
Mean gradient of the total length of gradients. . 
Maximum gradient Br ees ne Be net ks 
Length of straight portions, per cent. of the 
whole line Matas Ths eet awiltes 2 
Length of curves, per cent. of the whole line 
Mean radius of curvature for the whole line 
Mean radius of curvature for the curved part of 
the line sak ; fe eps eee 
Minimum radius 
Virtual gradient 


24.6 


75.4 

Lin 50.5 
Lin 38 
lin 16.6 


70.6 
29.4 
458 m. 


135 m. 
80 m. 
lin 12.8 


The line has a-total rise of 538.4 m.—say, 1765ft. 


this being: the difference between 





the elevations of 


and sharp curves is the cause of excessive wear, not 
only of the rails, but of the rolling stock as well, and 
this is especially the case when trains run downhill, 
and the brakes have to be strongly applied all the 
time. Even if all the cars be on bogies there is still a 
great deal of wear. 

The maximum gradient in the case of this line 
was fixed at 6 per cent., or 1 in 16.6, as this was the 
gradient with which the climb from kilom. 26 to 31, 
including the station of Soazzo, could just be managed 
with that amount of artificial development which 
did not involve turnings of the line. On other 
railways in Switzerland of much greater importance 
than the Misox railway, sharper curves and steeper 
gradients have been used, but there has been good 


Fig. 6—-TUNNEL SECTIONS 


the stations of Bellinzona and Misox. ‘Though when 
using electric traction counter gradients are of less 
importance than in the case of steam traction, they 
were avoided as much as possible, and were only 





Fig. 7—DRY STONE WALL AT KILOM. 23.15 

introduced at some places, when the line had to take 
the ground as it was. This was mainly on the cones 
of river deposit, on one of which, for instance, the 


village of Grono, and, consequently, the station, 





Fig. 1}0—SOUTHERN PORTAL OF SOLARE TUNNEL 


is situated. The. total amount.of counter gradient 
is 41 m., which in itself is a small figure compared 
with the total rise 538.4 m. 

The chpice of minimum radius for the-curves is 
always of importance, and it. was deemed expedient 
in this particular case that it should not be lesz than 
$0 m.—-say, 262ft. The combination of stiff gradients 


cause to repent their use. In the writer’s opinion, 
the reasonable limits are, in this 80 m. 
radius and 6 per cent. gradient combined, but with 
steep gradients of this character the braking arrange- 


as case, 


Fig. NORTHERN PORTAL OF FORCOLA TUNNEL 


ments have to be made with the greatest care. 
Where electric traction is employed the electro- 
magnetic rail brake ought to be provided. 


reduced to a minimum, Some heavy rock cuttings 
were unavoidable, but on the 31.5 kilom. of line 
there were not more than about 160,000 cubic metres 


Fig. 11—NORTHERN PORTAL OF SOLARE TUNNEL 


of cuttings, earth and rock, and that in spite of the 
fact that the upper part was not at all of an‘easy 
character. Near Soazza_ stone-faced banks with 
slopes of 1.1 and 1.25 to 1 were used. 

Retaining Walls.—There are in all 63 walls, of 
which 27 are dry stone walls, the total cubic content 


Fig. 9-SOUTHERN PORTAL OF FORCOLA TUNNEL 


of walls being about 16,000 cubic metres. . Of this 
amount 2200 cubic metres are in mortar. There 
are 11,000 cubic metres of dry walls on the moun- 








Fig. 12—CENTERING FOR BRIDGE OVER THE MOESA~ AT. ROVEREDO 


FORMATION : WORKS. 
Earthworks.—As the line, where possible, had to 
be made as a surface line. the earthworks were 


tdin part, and- there are some rather big dry walls up- 
wards of 14 m. high—see Fig. 7. These were, as a rule. 
easily made, as the necessary rock could be obtained 
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near at hand. Between kiloms. 27 and 29.2 the rock | on the mountain side of the cutting, and the problem 
cuttings furnished a material which in places was |of draining it away in any other way presented 
too many difficulties. 


» 
2 


of first-rate quality, and beyond kilom, 29.2 the 


slope was partly filled with huge blocks, which in 


Tunnels.—In_ addition to a tunnel for the main 


many cases were built entire into the wall, though | road at kilom. 10, introduced at the instigation of 


Longitudinal Section Elevation. 
I HL. it il lV. V. > VI 
| x Lele/ § 


of having great masses of rock slipping down wa” 
feared. The construction of the tunnel was some- 
what risky, as there was only little rock left on the 
side of the valley, but it stood, and was, of course, 
carefully lined. . Some of the fissures in the rock 
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some of them measured upwards of 3 cubic metres. 
At kilom. 27.4 there was a very wet slope, which 

during the winter was a trouble with its heavy, 

long icicles, which rapidly and continuously grew in 


size. In the rock cutting following after the Forcola 
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Fig. 13—FIRST BRIDGE OVER THE MOESA AT ROVEREDO 
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the contractor, there were only three tunnels for the | were secured by means of pieces of rail let into the 


railway, viz., the Forcola tunnel, 40m. long; the 
Spianga tunnel, 30m. long; and the Solare tunnel. 
15m. long. Then, too, at kilom. 28, where a foot- 
path was taken under the line, a small tunnel was 


| lower and firmer layers. 


Bridges, Viaduets, and Culverts.—In addition to 
culverts made with concrete pipes, there are twenty- 
six bridges and viaducts, including two square-sec- 










































































Sections. I Longitudinal Section. Il. II Elevation. 
s 4-PO ” ! athe 329-36 
f : lin 3 PUES 
be 350. \328-70 jn 33/3 — Se a = a on an 
“i 0-80 t . 
x SP sind 3 S) 
326-15, < eo AGAAae Sige re : 
ES Go $00 Pm x: 
to SEC 3420, >, TT -4 fe" 
7 4 own oe. Se S { Ye? 323-80, 
bo 030 een Ait Z oof * 4B Aplaa 
322-20 : a saad : ad 
rm ~ t A * 32480 
| We Darya 
« PCConcrete|* . Word River Bed 
7 nS ; — 820°00 os teen 20 
Plan. 
I. il 
+475 tovési 
bo —T 
0 
——— 
re “ 
: R 
° 
23:3 
23°00 380 om 
% 
Pp -, x 321-80 
C Concrete Fe ~ 420 —-+| 
320 e/ 
L = 4 s ee 
Swaiw Sc. 


“ 
THe Encinecer” 


tunnel, on the mountain side of the line, a light wall 
was built, on the back of which space was left for 
the water, which flowed at several places with a 
sharp fall into the railway trench. Here a wooden 
canal, covered with planks, was constructed, and by 











Fig. 15--THE SECOND BRIDGE OVER THE _MOESA 


means of it the water was diverted through the 


Forcola tunnel, in order to get rid of it, and to avoid 
the trouble which would have arisen had it frozen. 
The formation of great icicles hanging over the 
railway is a very unpleasant hindrance. In this 
case the water vozed out of the whole steep slope 


Fig. 14—BRIDGE OVER THE CALANCASCA 


made through rock, this being the cheapest method 
to employ. Views looking from either portal. of 
the Forcola tunnel are shown in Figs. 8 and 9, and 
from the two portals of the Solare tunnel in Figs. 10 





Fig. 16—VIADUCT AT KILOM. 28 


and 11. For the Solare tunnel a rock cutting was 
first intended, but the strata were very unfavourably 





inclined, dipping heavily valleywards, and the danger 


tioned culverts, which are covered with big slabs of 
granite. The principal bridges have already been 
mentioned. The two Moésa bridges at Roveredo 
were made with exactly similar arches, so that the 
same centerings thight be used for both of them. 








Fig. 17--FORCOLA VIADUCT, KILOM. 27.3 


The first. Roveredo bridge, the Calancasca bridgs 
and some of the very picturesque viaducts on the 
mountainous part of the line, are shown in the 
accompanying illustrations, Figs. 12 to 20 inclusive. 





For economy in design and construction the bridges 
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over the Moésa and Calancasca are noteworthy, and 
the following details of them may be given. The 
estimates of cost are not quite those originally got 
out, though they do not differ widely from them, 
and with the wages in force at the time, the prices 
include a contractor's net profit of about 10 per cent. 
The wages paid per hour were :— 

0. G5f. 

0. G5f. 

0. 40f. 


Stonecutters 

Masons 4 

Mason’s laboure ors 

Moésa Bridge at Roveredo, 30 m. 


First Two epeaes of 


190 cu. m. 
30 cu. m. 

140 cu. m. 
180 cu. 


Loose soil 

Rock ah 

Addition for pier 

Concrete, 1: 3:6 .. 

Regular rubble masonry 
lime 

Ashlar arch mas ry in ‘cement mortar, | 

3 


Exeavation : 


in hydraulic 
520 ecu. 8,320 

-.| 245 cu. 10,780 

ibenelae “rubble ‘arch masonry in 
hydraulic time 

Consoles .. 

Coping stones. . 

Vault coating 

Stone backing * : 

Addition for the vault face ~ 

Drainage ieee 

Railings 

Rip-rap 

Centerings “* 

Different stagings as 

Pumping, &c.. < 

Addition for rubble masonry in cement} 
mortar. y- Sek Saes OS 


192 
210 
1,140 
650 
450 
1,320 
25 


8 cu. 
8.4 cu. 

19 cu. 
130 sq. 
180 cu. 
132 sq. 

1 piece 

160 m. 

60 cu. m. 
280 sq. m. 


960 
240 
4,200 
1,500 
2,000 


130 cu. 325 


Total 38,022 


A gneiss granite of an excellent cleavage was to 
be had in the rock cutting close to the bridge, and 
sand and gravel were taken from the river bed near 


by. The bridged area is 560 square metres, which 











Fig. 18—VIADUCT AT KILOM. 27.9 


makes the cost per square metre 68f. This is cheap 
considering the small distance between the river bed 
and the rail level. 

An iron bridge 
abeut : 


of two openings would have cost 


9.0008. 
6.0008. 
34,500f, 


The abutments . . 
The pier cla? ea ny tie see 
65 m. girders 70 tons at 450f. 


Total Pe epee ff 
instance is the Calancasca bridge at 
It has got two spans of 16 m., with 


A. similar 
kilom. 12.3. 


only 1.80 m. rise, or f = 0.11. The dimensions of 
the arch are 0.80 m. by 3.55 m. at the keystone, 


and 1.10 m. by 3.65 m. at the imposts. 


Estimate of Cost. 


f. 





645 
£00 
2,520 


215 cu, m. 
80 cu. m. 
120 cu. m. 


Excavation 
Addition for the pier 
Concrete, 1: 3:6 .. 
Regular rubble masonry in | hydraulic 
lime . 
Ashlar are h masonry in cement m orta 
( tonsoles .. : 
Coping stones. . 
Vault coating 
Stone backing . 
Addition for the ault faces’ 
\ddition for masonry in cement m rts ” 
Dramage 
Rip-Tap 
Railings 
Centering 
Different stegings 


230 cu. m. 3,6£0 
110 eu. m. 4,400 
5 cu. m. 150 
1] cu. m. if 715 
80 sq. m. 5 400 
90 cu. im. 270 
62 sq. mm. 620 
54 cu. m. = 135 
1 piece 2h 25 
50 cu. m 200 
88 In. 528 
120 sq. mm. 1,800 
700 


Total 17,588 


and the 
is very 


area. his 
inetre = 


220 square metres, 


The bridged 
80f., which also 


cust por square 





cheap, considering the low elevation of the bridge 
above the river bed. 

The rise of the two Moésa bridges at Roveredo is 
rather small, being only 4.0 m., or, with the spans 


= 30 m., 7 = The dimensions of the arch are: 


7.5 
0.90 m. by 3.55 m. at the keystone, and 1. 
3.75 m. at the imposts. 

A statical investigation was made in the ordinary 
way, and this gave a maximum stress of 29.2 kilos. 
per sq. cm., neglecting the influence of wind and 
temperature. An investigation according to the 
theory of elasticity confirmed this. Taking wind 
and temperature into consideration, the maximum 
stress about 40 kilos. per sq. em., which is 
a low figure, considering the good quality of the 
stone employed, which with stones set dry and good 
mortar rammed into the joints would easily stand 
100 kilos. per sq. em. 


30 m. by 


is 








SOME ASPECTS OF LORD KELVIN’S LIFE AND 
WORK.” 


By Dr. ALEXANDER RUSSELL, 


1. Earty TRAINING At GLASGOW. 

Tue period of Kelvin’s life which is of the greatest 
human interest and well deserves special study by 
educationalists, is from his eighth to his sixteenth year, 
His father, James Thomson, was appointed to the Chair 
of Mathematics in Glasgow University in William's 
(Lord Kelvin’s) eighth year. We know that when William 
was eight years old, he and his elder brother James 
attended unofficially their father’s junior mathematical 
class. It is recorded that William once electrified the class 
by asking his father’s permission to answer a question. 
When he was ten years old he matriculated at Glasgow 
University and went through the Arts Course, going up 
to Cambridge at the beginning of his seventeenth year. 

His father carefully superintended William’s course 
at Glasgow, fostering his love for physical science, and 
giving him judicious help in his mathematical and classical 
studies. In his later life Kelvin often recalled that all 
that he had learnt as a boy in English, geography, history, 
mathematics, and classics, was taught him at home, along 
with his brothers and sisters, by his father. He used also 
to add that he never met a better teacher in anything 
than his father was in everything. 

During his course at Glasgow he studied under several 
famous professors, and won distinction by carrying off 
most of the prizes. The preparing for examinations 
at this period encouraged that hot intemperate method 
of study which caused in after years so much anxiety 
to the second Lady Thomson. Luckily, however, the 
Glasgow session lasted only during the six winter 
months, and so Professor Thomson and his family could 
spend a considerable part of the summer vacation in 
holiday-making. The letters of the family show how 
much they all liked these happy months at villages on 
the Firth of Clyde. William then acquired that lifelong 
love for navigational problems. During his holidays 
he read and studied mathematical works assiduously, 
being eager to qualify himself to attack those physical 
problems about which he had heard so much at college. 
One of his favourite books was De Morgan’s “‘ Differential 
and Integral Calculus.”” Some of the difficulties in this 
book were doubtless explained to him by his father, 
but the reading of it he regarded as relaxation, as it gave 
him great pleasure. 

His last year at Glasgow University was one of 
unexampled mental activity. Some years later, on 
looking back on this period, he said that ‘‘ his mental 
vision was clearer then than it was now.” 

William Thomson’s elder brother James, who was 
afterwards professor of engineering at Glasgow University, 
was a thoughtful and thorough student, who was much 
loved by his friends. He was less brilliant than his 
younger brother, but no trace of jealousy ever shadowed 
their affection. Their sister, Mrs. King, in * Lord Kelvin’s 
Karly Home,” tells how both James and William made 
frictional electrical machines when they were boys. 
The one James made was more ambitious and better 
designed from the mechanical point of view, but William’s 
worked quite satisfactorily. Even the smell of ozone 
prov ed attractive to the T homson family, who used to call 
it “* sulphur and phosphorus.” 

Before Thomson went up to, Cambridge, he wrote 
a paper criticising a theorem given in Kelland’s ‘* Theory 
of Heat.” The paper is purely mathematical, and is 
a remarkable production for a boy of sixteen. It was 
the forerunner of many hundreds of papers, some of which 
opened up unexplored regions of science, and all of 
which were cha acterised by clear thinking and deep 
physical insight. 

2. ELECTROSTATICS. 


The first important paper of Thomson’s was written 
four months later, just before he entered Peterhouse, 
Cambridge, as a freshman. It was entitled ‘“‘On the 
Uniform Motion of Heat in Homogeneous Solid Bodies, 
and its Connection with the Mathematical Theory of 
Electricity.” He points out how the problem of the 
flow of heat in a conducting solid is exactly analogous 
to the problem of the electrostatic field in an insulating 
medium. The lines of flow in the heat problem are 
coincident with the lines of force in the corresponding 
electrostatic problem. In this paper Thomson giver 
a clear statement of Green’s theorem, which he, like Gauss, 
Sturm, and Chasles, had itdependently discovered. 


3. CAMBRIDGE. 


In 1843 William Thomson rowed in the May races at 
Cambridge, first as No. 7, and then as bow, and was 
largely instrumental in preventing the Caius boat, which 
had a great reputation, from bumping Peterhouse. Six 
months later he won the Colquhoun sculls. 

® Tustitution of Electrical Engi eers. 
delivered November 9th, Abstract. 


The ‘eighth Kelvin Lecture, 





In 1884 he was second wrangler and first Smith’s 
prizeman. He therefore felt that he was free to devote 
himself whole-heartedly to investigating physical problems 
with the help of mathematics. He specially studied 
the problem of the distribution of electricity on two 
spherical conductors when near one another. 


4. Exvecrric ImMacss. 


Thomson attacked the problem of caleulating the 
mutual attractions and repulsions of the two electrified 
conductors, and obtained a complete solution from which 
numerical values could be found without very much 
difficulty. In obtaining this solution he used the method 
of “electric images,” with which his name will always 
be associated. He shows that if we have two conducting 
spheres with given electric charges, the field round the 
conductors can be exactly reproduced by an infinite series 
of point charges placed at certain definite points inside 
the two spheres, and on the line joining their centres. 
This method is useful in the theories of heat, hydro- 
dynamics, sound, &c., and also in pure mathematics. 

He proved that the behaviour of electrified conductors, 
as described by Snow Harris, was in exact accordance with 
theoretical deductions from Coulomb’s law. He also 
criticised, mistakenly in the author's opinion, certain 
of Snow Harris’s experimental results. Although Snow 
Harris was certain that his experimental results were 
accurate, he was most impressed by the ability of the 
young Scottish mathematician. 

It was not, however, until 1853, that Thomson published 
the solution of the problem and gave a table and formulw, 
by means of which the attractions, capacities, and neutral 
distances of the two spheres can be easily and accurately 
found, provided that they are not too close together. 
When a very young man, Thomson published the solutions 
of several important problems without, however, publishing 
the methods by which they were obtained. For instance, 
in a letter to Liouville in 1846, he gives the solution 
of the problem of the distribution of electricity on a 
spherical bowl—one of his greatest achievements. The 
method of solving.the problem,:- however, was not published 
until twenty-three years later. 

5. ABsoLute UNrrts. 

In the fourth Kelvin lecture, Dr. Glazebrook gave 
us the history of the absolute units, beginning with the 
appointment of the Electrical Standards Committee of 
the British Association in 1861. But ten years before this 
Thomson had found that all the effects of electromagnetic 
and electrodynamie induction could be explained by the 
principle of the Conservation of Energy—a principle 
first clearly enunciated by George Green. In the Philo 
sophical Magazine for December, 1851, appeared Thom 
son’s remarkable paper on the ‘ Applications of the 
Principle of Mechanical Effect to the Measurement of 
Electromotive Forces, and of Galvanic Resistance in 
Absolute Units.” Since the E.M.F. of the electrochemical 
action in a cell equals the dynamical equivalent of the” 
whole chemical change effected by a current of unit 
strength in a second, the E.M.F. of a Daniell cell can be 
calculated (1) on the assumption that the whole chemical 
action is electrically efficient, or (2) on the assumption 
that enly the oxidation or deoxidation of the metals is 
electrically efficient. The true value of the electromotive 
force we now know to be about 1.07 volts. Making the 
first assumption Thomson obtains 2,570,300 foot-grain- 
second units, that is, 1.101 volts as the E.M.F. of a Daniell 
cell, and on the second he gets 0.995 volt. He also found 
that Joule’s experimental results made the value 1.074 
volts. Although his theory is not rigorous, the results 
obtained are wonderfully accurate. 

Thomson was a severe critic of Weber's theory that an 
electric current consists of the motion of particles of two 
kinds of electricity moving in opposite directions. Weber 
assumes that the forces exerted by these particles on 
other particles of electricity when in relative motion are 
different from those that would exert when at relative 
Thomson points out that Weber's assumptions are 
As his conclusions also are incon- 
must be 


rest. 
quite unwarrantable. 
sistent with the conservation of energy they 
wrong. 


6. Evectric OscILLATIONs. 

In 1853 Thomson read an epoch-making paper on the 
* Oscillatory Discharge of a Leyden Jar,” to the Glasgow 
Philosophical Society. Six years previously, Helmholtz 
had discussed a puzzling phenomenon he had notice! 
when a steel knitting-needle was magnetised by the 
discharge current from a Leyden jar. In some cases the 
needle was left magnetised with the north pole at one end, 
and sometimes with the north pole at the other. If the 
discharge were oscillatory this would explain the results. 
Thomson proved mathematically that this was true in 
certain cases, and obtained a formula by means of which 
the rapidity of the oscillations can be computed. He 
suggested also that an experimental verification of this 
might be obtained by means of Wheatstone’s revolving 
mirror. Feddersen did this in 1859. The invention of 
the oscillograph has enabled us to study these discharge 
currents in detail, and prove that Thomson’s theory is 
very approximately correct. 


7. Peristattic INpUCTION. 


In the “ Proceedings” of the Royal Society for May, 1856, 
Thomson published a paper on the ‘‘ peristaltic induction ” 
of electric currents. The phenomena observed when 
testing submarine cables proved to him that the capacity 
effects between a wire and the sheath, or between neigh- 
bouring wires, were most important. In this paper he 
neglects the effect of electromagnetic induction, as this ts 
permissible for slow signals. Thomson had very clear 
views about the electrostatic coefficients of neighbouring 
conductors. His work on the forces between electrified 
spheres proves this. He saw that when we have several 
wires in a cable and they have static charges, the potentials 
of each wire can be found by means of these coefficients. 
This is still true when the charges are in motion. “ They 
present a very perfect analogy with the mutual idinnnen 
of a number of elastic tubes bound together laterally . 
and surrounded and filled by a liquid which is forced 
through one or more of them.” Borrowing a medical 
term he called this “ peristaltic’ inductjon, As the 
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electricity was in motion it seemed to him illogical to 
talk about ** electrostatic induction,” 


8. ATLANTIC CABLE, 


The first attempt to lay a cable across the Atlantic was 
made in 1857, It broke in 2000 fathoms of water, 330 
miles west of Valentia. In 1858 it was decided that the 
U.S. frigate Niagara, and H.M.S. Agamemnon, should 
steam in opposite-direetions each with half the cable on 
board, and splice it in mid-ocean, Professor Thomson was 
engineer in charge of the electrical testing on board the 
Agamemnon, After many mishaps, the cable was safely 
laid on August 6th, 1858, and some messages were sent. 
On September 6th of that year, messages ceased to pass, 
and Thomson and the other engineers were appointed 
to report on the cause of the breakdown. In experi- 
menting with the cable from the Valentia end, Thomson 
found that it acted in the same way as if it were an insulated 
copper conductor 270 miles long, with its end connected 
with a copper plate sunk at this distance in the Atlantic. 
He took the opportunity of investigating the earth currents 
in it. He proved that electromagnetic induction, due 
to the diurnal variations of terrestrial magnetism, was 
a prominent cause, but he failed to trace the other dis- 
turbing cause or causes. .\ day seldom passed without 
the direction of the earth currents changing several 
times. So far as he was able to see, however, there was 
no connection between the times of reversal of current 
and the solar hours. 

In 1865 and 1866 Thomson acted as electrical engineer 
during the laying of the second and third Atlantic cables. 
He also acted as consulting engineer for various cables 
companies. 

The troubles experienced with the 1858 cable led 
Thomson to invent the mirror galvanometer. The 
* ironclad” mirror galvanometer used with this ca‘le is 
kept with other historical apparatus in the laboratory 
at. Glasgow University. This was replaced by the spark 
recorder and finally by the siphon recorder. The arrange- 
ment ofthe suspended coil and magnets in this latter device 
is the same as in the ordinary moving-coil galvanometers. 
Thomson was at this time a member of the firm of Thomson, 
Varley, and Jenkins, consulting engineers, which is well 
remembered by our older readers, 

9. SPARKING DISTANCES. 

In 1860 Thomson read a paper to the Royal Society on 
the ** Measurement of the Electromotive Force required 
to produce a spark in Air between Parallel Metal Plates 
at Different Distances.’’ He used his absolute electrometer 
to measure the voltage, and was very surprised to find 
that the potential gradient required to break down a very 
thin stratum of air was greater than that required to break 
down a thicker stratum. He saw, however, that when the 
disruptive voltage exceeded several thousand volts the 
potential gradients at which the discharge occurred were 
practically constant. 

. 10. Vortices. 

The motion of a whirlpool or a whirlwind is an example 
of a simple vortical column with two ends. A smoke ring 
is an example of a circular vortex closed on itself. The 
analogy between the motion of vortex rings in a liquid or 
gas, and the magnetic forces due to an electric current 
flowing in a ring, or to the magnetic forces due to a small 
magnet, was perceived by Thomson as early as 1850. But 
it was not until Helmholtz published in 1858 his classical 
paper on the dynamical laws of vortex motion that 
Thomson fully appreciated this analogy. 

The ultimate nature of matter was a problem which 
strongly attracted Thomson, and he made many specu- 
lations concerning it. In his class he taught the atomic 
theory of gases, but he regarded the infinitely rigid atom 
of Lucretius as a monstrous and totally untenable assump- 
tion. One of his suggestions was that the sodium atom 
might consist of two vortex atoms looped together like 
links ina chain. Ultimately, however, the theory became 
so complex that he was reluctantly compelled to abandon it. 


11. THe Dirruston or Hear. 


In the session 1881-82 Sir William Thomson lectured 
to his senior mathematical class on the theory of the 
conduction of heat. He discussed Fourier’s theorem, 
the equations to the flow of heat, the method of images, 
the propagation of summer heat downwards into the earth, 
and the diffusion of heat. As there were many demands 
made on the Professor’s time at this period, one or two of 
the lectures he gave us were unfinished. In particular, 
the lecture on the ‘“ rate of diffusion *’ seems to have ended 
somewhat abruptly. 

12. Tur Cootine Errect Propucep By A CovERING. 

In March, 1884, Thomson read a paper to the Royal 
Society of Edinburgh entitled ‘‘On the Efficiency of 
Clothing for Maintaining Temperature.’ Only the title 
was published, but a letter from J. T. Bottomley printed 
in the Electrician for April 19th, 1884, tells us the main 
points of the paper. Thomson showed that if a body be 
below a certain size the effect of clothing may be to cool 
it. In particular he stated that for a globular body, if 
the radius be less than 2 &/e, where k is the conductivity 
of the covering medium and e the emissivity, the temper- 
ature will be diminished by increasing the thickness of 
the covering until it equals 2//e. It will then be increased 
for greater thicknesses of the covering. Thomson knew 
the experimental result. He also knew that Fourier’s 
assumption that e is constant is not legitimate. He 
therefore doubtless intended to rewrite the paper. 

13. Ace or THE EARTH AND SUN. 

The age of the earth and the age of the sun were two 
problems to which Thomson devoted his best energies. 
It was, undoubtedly, a labour of love on his part. The 
“ age of the earth’? problem he had studied when a boy. 
He saw that the solutions given by Fourier would enable 
him to make an estimate provided that the average thermal 
diffusivity of the earth’s crust were known. He and 

_P. G. Tait carried out researches at Craigleith quarries 
near Edinburgh. From these data he made a rough 
estimate that it was about a hundred million years since 
the surface of the earth was molten. The discovery, 


however, that a small mass of radium can emit Spon- 
taneously an enormous quantity of heat, has made it 





probable that his conclusion will have to be modified. 
It is possible also that a more accurate knowledge of 
the value of the diffusivity of the materials forming the 
earth, and especially of how the value of this effusivity 
varies with the temperature, may appreciably alter the 
figure found by his methods. The author remembers 
how in the session of 1881-82 Thomson discussed this 
point at length and quoted results obtained by several 
experimenters. . 

It has to be remembered, however, that Thomson did 
not base his conclusions ‘on one method alone. The 
present shape of the earth, flattened at the poles, and 
protuberant at the equator, enables us to deduce its 
velocity of rotation just before it solidified. Itis known 
that the tides act as a brake on the earth, making it rotate 
round its axis more slowly and thus lengthening the day. 
From a close study of the best astronomical data Thomson 
calculated that in a century the earth would lose about 
20 seconds as compared with a perfect chronometer. 
A hundred million years ago the centrifugal force would 
be about three per cent. greater than at present, and it 
can be shown that a liquid globe of attracting matter 
rotating at this speed would assume a shape which is 
approximately the same as the shape of the earth. This 
argument is, of course, quite unaffected by the presence 
of radio-active elements in the earth. Unfortunately, 
our knowledge of the processes of disintegration which occur 
in these elements is too slight, and our ignorance of their 
distribution throughout the substance of the earth too 
profound to enable us to try and amend Thomson’s 
estimate based on geothermic surveys. Thomson’s 
estimate also of the age of the sun has to be amended, 
as doubtless the sun is a great field of radio-activity. 

Rutherford and Soddy have pointed out that its heat 
could be maintained constant in this way over vast 
periods of time. 

In his later years Kelvin was strongly attracted 
by the mystery of radium. Curie’s astounding discovery 
that it emitted heat at the rate of about 90 calories per 
gramme per hour, seemed to him explainable only on the 
theory that the energy of the radium was supplied by 
ethereal waves from outside. He gave as an illustration 
the case of a piece of cloth hermetically sealed in a glass 
vessel surrounded by water, and exposed to the sun’s rays. 
We know that the water will be perceptibly hotter when 
the cloth is black than when it is white. The energy 
travels into the black cloth by rays of sunlight, and 
outwards through the same space by thermal conduction. 
The idea that the energy could arise by a change in the 
atom seemed to him incredible. 


14. HIGH-FREQUENCY RESISTANCE. 


In his presidential address to the Institution in 1889,* 
Thomson explained the variation in the density of a 
high-frequency current in a cylindrical conductor over 
its cross-section. He supposed that the conductor was 
either at a great distance away from the conductor for the 
return current, or that it was the inner conductor of a 
concentric main. He points out that at very high 
frequencies the current is practically confined to the surface 
of the conductor. This result might have been deduced 
from Wiiloughby Smith’s experiments on the screening 
effect of metals. He gives a formula for the effective 
resistance of the conductor, and also a table calculated 
by Magnus Maclean of the numerical values of the functions 
in terms of which the solution is expressed. 


15. Evecrrican ENGINEER. 


About 1870 telegraphists discussed the desirability 
of founding a society of telegraph engineers, and many 
of them naturally desired to have Sir William Thomson 
as the first president. As a matter of fact, the initiative 
seems to have been taken by Colonel Sir Francis Bolton, 
General Webber, Sir William Siemens, and Colonel 
Malcolm of Poltalloch. In 1872, Sir William Siemens 
was our first president, and it was not until 1874 that 
Sir William Thomson became president, Lord Lindsay, 
who was afterwards the Earl of Crawford and Balcarres, 
being one of the vice-presidents. 

In 1877, when a juror at the Exhibition of Philadelphia, 
Thomson wrote a report on the exhibit of Gramme 
dynamos. He fully appreciated the enormous advance 
made by the abolition of permanent magnets. In 1878 
he advocated the generation of electricity “‘in bulk.” 
In 1879 he pointed out the suitability of the electric arc 
for street lighting, and estimated its efficiency as 1.8 
candles per watt. In 1881 he was most enthusiastic 
over the Faure accumulator, and his encouragement 
was a great help to the industry. This year he 
enunciated Thomson’s law, and pointed out the load 
at which the electrical efficiency of a shunt dynamo 
was @ maximum. He also patented a special wind- 
ing for a shunt dynamo. Ferranti independently 
invented an improvement of this design. They there- 
fore entered into a working agreement, and_ this 
association was influential in turning Thomson’s attention 
to several of the problems which were then occupying 
the minds of engineers. In 1889, when the Society of 
Telegraph Engineers and Electricians changed its title 
to the Institution of Electrical Engineers, Thomson was 
again president. He was our president for the third 
time in 1907, the year of his death. 

The wonderful series of electric measuring instruments 
which Thomson invented will always bear witness to his 
genius, his energy, and his inventive skill. Three of his 
ampé2re balances have been in use practically continuously 
at Faraday House for the last twenty-seven years, under the 
ordinary commercial conditions. They are as accurate 
and useful now as when they were bought. 

In 1881 Sir William Thomson and J. T. Bottomley 
communicated to the British Association the results of 
their tests on glow lamps. They measured the candle- 
power by a Rumford’s photometer and a ‘ standard 
candle,” and the current and pressure by graded galvano- 
meters. In addition, they pointed out the necessity 
of determining the life of the lamp and how the candle- 
power diminishes with the blackening of the bulb. So 
far as the author is aware these are the first published 
tests of lamp efficiencies. ; 


16. THOMSON As A TEACHER. 
The author attended Sir William Thomson’s natural 
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philosophy class at Glasgow University in 1878 79, anc 
his higher mathematical class during the sessions 1878-79 
and 1881-82. In the natural philosophy class, Thomson 
was a most inspiring teacher, and showed many most 
interesting experiments. Those students, however, whose 
ambitions were limited to passing degree examinations 
got more help from Mr. Bottomley and Donald Macfarlane, 
his assistants. 

In the higher mathematical class of 1878 Thomson 
started lecturing on simple cycloidal systems. As the 
new edition, vol. 1, part i., of Thomson and Tait’s “ Natural 
Philosophy ’’ was then in the press, he was very busy 
correcting proof sheets and makigg additions. In fact, 
most of the paragraphs numbered 345! to 345*5 were given 
as part of the lectures. The author was sadly puzzled 
in trying to understand what a cycloidal system was. 
Thomson defined it as a system so constituted that the 
positional forces are proportional to displacements, the 
motional forces to velocities, and in which the kinetic 
energy is a quadratic function of the velocities with 
constant coefficients. Lagrange’s equations of motion 
were then written down. 

Although the author failed at the time to grasp the 
mathematical principles of the motions of gyrostats, yet 
he thoroughly enjoyed the lectures and seeing gyrostats 
swing so as to be “ azimuthally stable, one inclinational 
mode unstable the other stable without rotation ; with 
rotation two unstable, one stable.’ Professor Andrew 
Gray in the Sixth Kelvin lecture* showed some of these 
experiments. He also gave the theory in a form which 
can be readily grasped, and gave several novel and valuable 
results. 

Thomson was also so enthusiastic in these lectures, 
getting his class to work out mathematical theorems which 
some of them could do, and giving them all kinds of 
interesting information. He told them, for instance, 
that once when showing a gyroscope to Helmholtz, the 
wheel flew off and utterly demolished Helmholtz’s new 
hat. He had therefore ‘ to cage it in like a wild beast.” 
It was necessary also to change its name, and so he ealled 
it a gyrostat. The author left his class in 1879, badly 
fitted to pass examinations, and with very hazy notions 
about the theory of gyrostats, gimbals, azimuthal motions, 
and Legrange’s equations, but with the highest admiration 
in every way for Sir William Thomson, and an appreciation 
of the pleasures of original research. In particular, he 
admired Thomson’s way of never passing over difficulties. 

During the session 1881-82 Sir William Thomson 
lectured on the theory of heat, and gave the Fourier 
mathematics. The author finds by looking back at his 
notes that he quite understood all that was given. 
Thomson was very busy at this time with all manner of 
electrical experiments, but he did not refer to them in 
this class. 

In solving problems the mathematical processes 
Thomson used nearly always had a physical significance. 
He solved problems in one branch of physics by methods 
suggested by other branch For instance, he found the 
electric attractions of spheres by the optical method of 
images, and obtained the solutions for the propagation of 
signals in a submarine cable by analogy. with the problem 
of the diffusion of heat along a bar. He also solved many 
magnetic problems by analogy with the corresponding 
hydrodynamical problems. Much of his success was due 
to his ability to grasp quickly the analogy between 
problems in various branches of physics. 

With pure mathematics he had little sympathy. He 
regarded it merely as a tool. He could not understand 
how to the pure mathematician the work of the physicist 
sometimes appears trivial. From the mathematical point 
of view the really important matter is to obtain the 
solution. The mathematician is little interested if a 
physicist at a later date applies his solution to explain 
some physical phenomenon. To Thomson this attitude 
of mind seemed a symptom o; mental disease. 





17. ConciusIon. 


In what precedes the author has only dealt with a few 
aspects of Lord Kelvin’s life and work which are of general 
interest to engineers. He has not touched on the epoch- 
making advances Lord Kelvin made in the theory of 
thermodynamics, or his wonderful researches in the theory 
of elasticity and the figure of the earth. Kelvin’s name 
would be world-famous if he had written on one only 
of any of the following subjects—thermodynamics, 
electricity, magnetism, elasticity, telegraphy, heat, hydro 
dynamics, electrical: engineering, mathematics, dynamics, 
or navigation. His explorations in all of these subjects 
help us to realise the boundless unexplored fields of 
research which stretch before us in endless perspective. 
Had it not been for Kelvin the world would be perceptibly 
poorer to-day. His published works are a gift to universal 
humanity. As an imaginative thinker, a powerful 
reasoner, and a skilful inventor, Kelvin was probably 
unique. English electrical engineers will do well always 
to remember him gratefully. During the last few weeks 
of his life he often thought of our Institution with kindly 
affection. 








JUDGMENT in a case of great interest to railway engineers 
has just been given in the Court of Appeal. In 1906 
the Cardiff Railway Company obtained powers to make 
a connection with the Taff Vale Company’s railway 
at Treforest by means of a railway over, in part, land 
purchased by the Taff Vale for a group of sidings, which 
sidings had not been laid in. On the deposited plans 
the railway was shown to pass on an embankment, 
but when notice to treat was given complaint was made 
that the notice was bad. The Taff Vale Company said 
that if the embankment were made it would sever its 
land and cut tt off from its sidings. To this the 
Cardiff Company replied that it w.s bound to make 
the connection by means of an embankment. The 
Master of the Rolls could not accept that contention ; 
all the Act of Parliament did was to enable the company 
to get across the rails of the Taff Vale Company, but he 
was not prepared to hold that the Cardiff Company 
could select the more burdensome mode of doing so. 
He thought the notice to treat was bad. Lords 
Justices Warrington and Scrutton concurred, and the 
appeal from a decision of Mr. Justice Astbury was granted. 


* Journal 1.E.E., 1915, vol. 53, page 277. 
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OBITUARY. 


SIR HIRAM §S. MAXIM. 


Str Hrram STeEvENS Maxim died at his home in 
Streatham on Friday, the 24th instant. 

Maxim was of a type which only the United States 
has so far succeeded in producing. He was a man 
whose mind was in one continuous state of restless 
activity ; a man of vast tenacity of purpose, of 
infinite self-reliance, and of unbounded self-esteem: 
He was born at Sangerville, Maine, on February 5th, 
1840, the son of a remarkable man, who was himself 
a mechanical genius. When Hiram was six his 


father, becoming tired of farming, on which he had | 


previously been occupied, became a wood turner, 
so that from early infancy the child was accustomed 
to machinery and mechanical appliances. At the 


age of fourteen he was apprenticed to a coachbuilder, | 


and was paid at the somewhat incredible rate of 
4 dols.—16s. 8d.—per week, and for that sum he 
worked, according to his own account, the quite 
incredible time of sixteen hours a day! It is said 
that the wages were not paid in cash, but in goods, 
which had to be obtained at a neighbouring shop. 
It was, we believe, while still serving 
his apprenticeship, that he is credited 
with having constructed the first 
tricycle built in America, in which 
the spokes of the wheels were in 
tension and not compression. On 
completing his apprenticeship, 
young Maxim for some time led a 
roving life, filling many parts, in- 
cluding that of a prize fighter, in 
which his pugnacious temperament 
and his fervent belief that he could 
do better at anything than anyone 
else must undoubtedly have stood 
him in good stead. He was for a 
time with a Mr. Oliver P. Drake, a 
maker of gas machines at Boston, 
and while so engaged invented a 
machine for making lighting gas 
by means of vaporised petroleum. 
He worked, too, for his uncle, Levi 
Stevens, who was a mechanical 
engineer at Fitchburg, Mass; also as 
a philosophical instrument maker, 
and as a draughtsman in a New 
York shipbuilding yard. Later 
he became chief engineer of the 
electric lighting company, the first 
in the United States, which was 
founded by a Mr. S. D. Schuyler. 
While so engaged he invented the 
process of flashing carbon filament 
lamps in a hydrocarbon vapour, 
with a view to obtaining filaments 
of even eross-section throughout 
their length. He also claimed to 
have pre-dated Edison in several of 
his inventions. 

It was his connection with this 
lighting company which brought 
him to Europe, in 1881, for the 
Exhibition at Paris of that year, 
and this was a turning point in his 
career in more ways than one. 
While in Paris he was made a 
Chevalier of the Légion d’Honneur, 
on account of his invention of an 
electric pressure regulator, and 
also it was there that he made the 
first drawings of an automatic rifle. 
Now, there are those who aver that, 
though undoubtedly Hiram worked 
out the details of the machine gun which is now 
known throughout the world, the germ of the idea 
of a gun which would load and fire itself by the aid 
of the energy developed by the explosion in its own 
cartridges actually emanated from his father. On 
this point we have no direct information, except 
that Hiram explicitly claimed, not only that particular 
invention as his own, but that he had invented and 
patented every other possible way of working a gun 
by its own explosions, so that in reality every auto- 
matie gun or rifle was a Maxim gun. . This, however, 
was a Sweeping assertion of a kind which he frequently 
made. ~ 

However, the fact remains that in order to work 
out the details of the gun Maxim came to London, 
and started a workshop in Hatton Garden, and in 
1884 had brought the weapon to such a state of per- 
fection that he was able to show it in operation in 
public. The first demonstration took place, we 


believe, in the cellar below the Hatton Garden work- 


shop, while soon afterwards a demonstration was given 
in his garden at West Norwood. This latter exhibi- 
tion, be it said, was held without obtaining the leave 
of anyone, neighbours or authorities, and the unusual 
noise created a great 
There is no need at this time to describe the Maxim 
gun. It is too well known. Nor need we trace its 
history from the commencement until now, when it 
or its successors have been adopted by all the armies 
of the world, so that the whole aspect of warfare has 


been changed. It is, moreover, unnecessary to go 


sensation in the vicinity. | 


in detail into the commercial side of the matter. All 
| that need be said is that the Maxim Gun Company 
| amalgamated with the Nordenfelt Guns and Ammuni- 
| tion Company in 1888, and that the combined business 
was taken over in 1896 by the Vickers Company, 
when the name of that firm was changed to Vickers, 
Sons and Maxim. When Maxim ceased to be a 
director on his seventy-first birthday, in 1911, the 
' title was again changed to Vickers Limited. Before 
leaving the subject of the gun, it may be said that, 
at the suggestion, it is reported, of Lord Wolseley, 
Maxim invented a smokeless powder, which he 
| patented and named Maximite. 
of gun-cotton, nitro-glycerine, and oil. In 1897, in 
an action brought against the Government for using 
cordite, it was decided that the patents under which 
| cordite was made—those of Sir Frederick Abel and 
| Sir James Dewar—did not infringe Maxim’s patent. 
| It is said that it was also at the suggestion of Lord 
Wolseley that’Maxim evolved the Pom-pom. 

The question of aviation had interested Maxim 
| from his youth, since his father had endeavoured to 
| devise a workable flying machine, but though he 
| devoted a number of the later years of his life to 
| study of the subject, Sir Hiram Maxim never, himself, 
jachieved suecessful flight. It true that he 
relinquished his efforts before the perfection of the 


Is 


SIR HIRAM 8. MAXIM 


internal combustion engine, or he might have done 
more. He certainly did evolve a steam engine 
plant which developed more power for its weight 
than anyone had previously succeeded in doing, but 
even so the weight was too great. Moreover, the 
volume of water which it was necessary to carry 
would, even if his flying machine been successful, 
have precluded it from making flights of any length. 
The machine, however, embodied numerous ingenious 
arrangements and _ contrivances. It cannot be 
described as being a monoplane or a biplane, for such 
terms have come to be applied to specific forms of 
machines. There was, however, a large central 
plane, having a surface of about 1400 square feet, 
and from this the machinery platform was suspended. 
There were, in addition, two curved planes, disposed 
one on each side, and at about the level of the lower 
part of the machinery platform, these two planes 
being arranged symmetrically as regards one another. 
The arrangement, hence, partook of the nature of 
a biplane. In addition to the foregoing, there were 
fore-and-aft steering or elevating planes as well as 
side planes, the ends of which abutted on the side 
edges of the main plane. The numbers of these side 
planes could be varied, and, we believe, as many as 
a total of eight could be fixed. When the full plane 
area was in position there was a total wing surface 
of 5400 square feet. The total weight of the machine, 
including 600 Ib. of water and 200 Ib. of naphtha, was 
8000 Ib., so that there was 0.675 square foot of 
| surface for each pound of weight. = 


It was composed | 


| ‘The machine was propelled by means of two gigantic 
propellers, each of them 17ft. 10in. in diameter, and 
| with blades 5ft. 2in. wide, the pitch being 16ft: 
| Each propeller was driven by a compound steam 
engine, and it was estimated that with 375 revolu- 
| tions per minute a speed of 40 miles per hour would 
| be attained. Maxim calculated that 150 horse-power 
was wasted in slip; that 133.33 horse-power would 
| be expended in “actual lift’? on the aeroplanes, 
and that 80.30 horse-power would be required to 
drive the machine, its frame, and wires through the 
air. This makes up a total of 363.63 horse-power, 
and that was the power which it was claimed the two 
/engines, together, developed on the brake. The 
weight of the engine is given as being 600 Ib., so that 
the engines alone weighed only 1.65 1b. per brake 
horse-power. The boiler was an ingenious arrange- 
ment of copper tubes, which we described at the time 
as being something like both the Thornycroft and 
Yarrow boilers. It had 800 square feet of heating 
surface, and was fired by means of a specially-devised 
naphtha burner, in which the “ flame surface’? was 
30 square feet. For this burner the naphtha was 
first of all heated in what was called a “ gasoline 
boiler,’ which would now be termed a vaporiser. 
and which was itself heated by naphtha. The heated 
naphtha gas was delivered to 7560 burner jets at 
a pressure of 50 lb. per square inch, 
this pressure being, at the burner, 
reduced to 1 Ib. per square inch, 
the fall in pressure being made to 
do work in sucking in air to aid in 
the combustion. ‘The boiler was 
also provided with a feed-water 
heater, and contained, on an 
average, 40 Ib. of water. The 
pressure worked at was about 
300 Ib. per square inch or a little 
over. The combined weight of 
engines, boiler with water, and 
naphtha generator was 19001b., 
which represents 5.22 lb. per brake 
horse-power. The feed pumps 
weighed another 100 Ib. 

We have said that Maxim failed 
to fly—and it is by no means 
certain that failure was not due to 
the fact that he was afraid. IH, 
to fly, is to be in a machine when 
it raises itself off the ground, then 
he flew, but he purposely provided 
rails above the machine, against 
which, when the machine rose 
from rails on which it ran on the 
ground, .impinged wheels which 
were fitted to the framework above 
the central plane. In this way, 
of course, any further rise was 
prevented, and the arrangement 
led to the bad disablement of the 
whole apparatus during a public 
trial in 1894. On this occasion a 
lifting effort of 10,000 lb.—2000 Ib. 
in excess of the entire weight of 
the machine—-is said to have been 
developed, and the framework 
carrying the upper rails was 
wrecked. Had these rails not been 
there, there seems but little doubt 
that the machine would have risen 
higher than it did and have really 
flown, but Maxim appears to have 
feared to try the experiment, as 
he was not confident that he could 
steer the machine if he did so. 

To give anything like a_ full 
list. of Maxim’s inventions, which 
varied between such things as 
mouse-traps and inhalers, _fire- 

extinguishers and merry-go-rounds, would be im- 
The man had a genius for invention, 
and his brain in this respect was one of the 
most fertile of his period. History will, how- 
ever, probably only remember him as the first to 
introduce an automatic gun. and will endow him 
with the unenviable reputation of having been 
directly and indirectly responsible for depriving 
more men of their lives in the “ Great War” than 
any other one man. 

Having become, naturalised, Sir Hiram Maxim was 
knighted in 1901. 


possible. 


MR. HERBERT PILKINGTON. 


AuTHouas he had been in failing health for a year or so 
the death of Mr. Herbert Pilkington, works manager of the 
Sheepbridge Coal and Iron Company, occurred rather 
suddenly on the 24th ult., in his 56th year. Mr. Pilkington, 
who was a member of the Institution of Civil Engineers, 
and the Iron and Steel Institute, anda past president of 
the British Foundrymen’s Association, went to Sheep 

| bridge from Wellingborough nearly twenty years ago, 
and had very closely identified himself with public life 
in the Chesterfield district, where he was’ much esteemed. 
He was one of the best known engineers in the country 
in connection with blast furnace work, and was specially 
interested in wrought iron, It was he who, when the 
output of shell was deemed insufficient for the full re- 
quirements of the Allies’ plans, advocated, with others, 
the making of cast iron shells, which, he contended, and 
demonstrated, could be produced of a type ensuring full 
range and safety in operating. 
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RAILWAY MATTERS. 


THe Heysham route of the Midland Company to 
Treland is closed, as all the vessels engaged thereon have 
been requisitioned by the Government. 


On the 21st ult., Mr. Pretyman told Commander 
Wedgwood that further reductions in the passenger 
train services may. be necessary later on. 


THe Federal Court in Kansas City has, at the instance 
of the Missouri, Oklahoma, and Gulf Railway Company, 
pronounced the recent Eight Hours Act for railway train- 
men as unconstitutional. The case will now go to the 
Supreme Court. 

Tue Chicago, Milwaukee and St. Paul put into use on 
November Ist the electrical service between Deer Lodge 
and Alberton, a distance of 110 miles. The whole length 
of 336 miles from Harlowton is ‘now opened and thexre- 
maining distance of 104 miles to Avery will probably 
be finished in January. 

Ur to July 29th last the cost of the east-west trans- 
continental line of Australia from Kalgoorlie to Port 
Augusta was £4,255,961, exclusive of rolling stock and 
stores on hand. Rolling stock had cost £809,745. 
Recent cable advices say that 917 miles have been laid 
and that only 41 miles are required to complete the 
railway. 

' In this column of our issue for the 24th ult., it was 
antic pated that the railway companies would limit the 





weight of individual parcels sent by passenger train. 
Public notice has now been given that as from the 11th | 
instant, the limit. of weight for such parcels will be 112 Ib. | 
Certain exceptions are made, such as fish and meat | 
in vehicles through to destination, milk, live stock, and, | 
in cases of proved urgency, of castings and pieces of | 
machinery. 

WE learnt with regret that Mr. Theodore N. Ely died 
on the 28th ulto. in his 71st year. Mr. Ely joined the 
service of the Pennsylvania Company in 1868, and retired 
in 1911. In 1874 he was made general superintendent 
of motive power for the Pennsylvania Railroad division, 
and in 1882 of all the lines east of Pittsburg; in 1893 
he became chief of motive’ power for the whole system, 
a position which he held until his retirement. Among 
the many learned societies of which he was a member 
was the Institution of Civil Engineers. 





Tne supplement of Friday last to the London Gazette 
announee an Order in Council authorising the President 
of the Board of Trade, and the Chief Secretary for Lreland, 
to issue an order prohibiting the running of excursion 
and any other trains that it may be considered necessary 
to stop. Seeing that the Order was issued under the 
Defence of the Realm Acts, and that the British railways | 
are under Government control, it was apparent that | 
the regulations were intended for the Irish railways. | 
This has now been shown to be the case, as all excursion 
trains to football matches are to be stopped. 


Tue London and North-Western Railway Company 
was recently asked by the Dudley Chamber of Commerce 
that something more satisfactory than the usual luncheon 
baskets might be served on the trains to London, and 
specimen samples of cold viands put up in convenient | 
eardboard boxes were submitted as illustrative of what 
might be done. This idea apparently met with favourable | 
consideration by the railway company, and arrangements | 


have been made for light’ breakfasts, huncheons, and | 


dinners to be served in cardboard boxes at Euston and 
New-street. (Birmingham) Stations respectively. 

THe Canadian Society of Civil Engineers having entered 
a protest against the appointment, announced in this 
column of our issue of November 17th, of Mr. George F. 
Swain, of Boston, to the position of Consulting Engineer 
to the Canadian Railways Royal Commission, Sir Henry 
Drayton, the chairman of the Commission, has written 
to Sir Robert Borden a letter in which he says: “* 1 am 
entirely free to admit my personal preference in favour 
of the local men, many of whom I know and have come 
in contact with in business. It occurs to me, however, 
that in a position of the present magnitude, and, indeed, 
as a matter of common duty, the only proper thing to 
do is to ignore all personal predilections, acquaintances, 
and the like, and to get the best men available, whoever 
they be. The question is certainly large enough and the 
urgency sufficiently real.’ 

THE statistics compiled by Mr. H. M. Wickhorst for 
the American Railway Engineering Association of the 
failures of rails on the railways of the United States 
and Canada for the year ended October 31st, 1915, show 
that of five-year-old rails made by” the’ open-hearth 
process there were on an average 153.1 ‘failures per 100 
miles of railway, and of ‘five-year-old Bessemer process 
rails 236.9 per 100 miles. Of the four-year-old rail 
failures the average per 100 miles was 115.5 for the open- 
hearth and 178.8 for the Bessemer. Of the three-year- 
old rail failures the average per 100 miles was 46 for the 
open-hearth and 66.9 for the Bessemer, Of the two-year- 
old rail failures the average per 100 miles was 24.8 for 
the open-hearth and 35.2 for the Bessemer. Taking 
the failures per 100 miles for the open-hearth as 100 for 
each of the four years, the ratio for the Bessemer was 
154 for five years old, 155 for four years, 143 for-three 
years, and 142 for two years. 


One of the several small learned societies constituted 
for the advancement of one particular branch of engineering 
is the Institation of Railway Signal Engineers, which 
began its present session on the 7th ult., when a paper 
entitled ‘“‘ The Economical Signalling of a Colonial Rail- 
way,” was read by Mr. A.C. Rose, of the Ceylon Government 
Railways. Judging from the diagrams of some typical 
stations, the signalling to be found in Ceylon leaves nothing 
to be desired in the matter of safety, and as regards the 
biggest of the samples given we must say that practically, 
no station in this country is afforded more facilities 
for the safe movement of trains. In the larger stations 
the method of controlling outlying points adppted ‘is 
as in India, viz., the station-master in a central office 
electrically or mechanically unlocks the levers in the 
signal-boxes at the ends of the station. Native signalmen 
are employed, and it is considered necessary for the | 
station-master to control all their movements. 


lin a position to fix its own prices. 





NOTES AND MEMORANDA. 





Accorpina to The Times, since the beginning of the 
war the German trade unions have lost 60 per cent. of 
their members. In June, 1914, the membership of the 
unions amounted to 2,482,046, but by the end of 1915 this 
number had dropped to 982,863. 


THERE has been a shortage in the American coal 
production for some time. The ultimate consumer has 
not felt the shortage as he will later unless conditions are 
relieved ; for it is normal for stocks to be accumulated at 
this time at distribution points and those stocks are much 
below what they should be. 


THE uniflow engine is being applied to a steam motor car 
in the United States. The lubricant for the cylinder is 
introduced by way of the boiler, which is of the water- 
tube type. The engine exhausts into a radiator in which 
the greater part of the steam is condensed and is returned 
to the feed tank, oil and all, to be again used in the boiler. 
It is claimed that the oil on the inside surface of the tubes 
does not cause overheating. ‘The boiler is oil fired. 


THE largest electrically-driven reversing rolling mill at 
present in operation in America is that of the Bethlehem 
Steel Company, at Lehigh. It is a 35in. blooming mill. 
Altogether there are at work, or in course of erection, 
eighteen electrically-driven reversing mills in the United 
States and Canada. According to Mr. Jefferies, of the 
Steel Company of Canada, the power required for a rolling 
mill owned by this company working much below its 
normal capacity amounts to 21.5 kilowatt hours per ton. 


THERE are three different kinds of dynamite. The 
ordinary dynamite, which crystallises, or, as commonly 
said, freezes between 46 deg. Fah. and 52 deg. Fah.; the 
“ low-freezing *”’ dynamite, or ammonia dynamite, which 


| does not freeze above 35 deg. Fah. ; and another dynamite 


called non-freezing, which freezes at below 10 deg. Fah. 
Frozen dynamite is less sensitive to shock and consequently 
becomes less efficient. On the other hand, by vigorous 
friction, it may explode, and, therefore, is dangerous. In 
cold weather, dynamite must be thawed before using. 


OFFICIAL returns show the extent to which American 
manufacturers of tin-plates have secured a footing in 
foreign markets since the outbreak of war. In the fiscal 
year ended June 30th, 1916, the exports from the United 
States amounted to 230,472 tons, as compared with 80,009 
tons in the year 1914-5, and 47,276 tons in 1913-14. 
Some indication of the breadth of the area of distribution 
of the export trade is obtainable from the following 
figures showing the destinations and volume of the ship- 
ments in the fiscal year ended June 30th, 1916, the corre- 
sponding figures from the year 1913-14 being in paren- 
theses : Great Britain, 29,783 tons (nil); Canada, 52,394 


| tons (3310 tons); Argentine, 18,717 tons (1282 tons) ; 
| Brazil, 11,848 tons (805 tons) ; China, 15,807 tons (4012 


tons) ; British-Indian, 20,334 tons (9 tons) ; Japan, 24,647 
tons (191 tons) ; other countries, 33,250 tons (3685 tons). 


A rREpoRT from the British Consul-General at Zurich 
states that the German Government has acquired impor- 
tant mining interests in Westphalia in one of the largest 
coal-mining companies there, and it now holds a casting 
vote in the dealings of the Westphalian Coal Syndicate, 
which has just been reconstituted. The Government 
owns a large proportion of the coal mines in the Saar 
district, and in view of the above-mentioned development 
in Khenish-Westphalia, which ‘district produces some of 
the best coal mined in Germany, the Government will. be 
For many years 
previous to the outbreak of hostilities there existed a 
strong opposition in industrial circles in Westphalia to the 
growing desire on the part of the German Government to 
acquire a larger share in the mining industries, but the 
war has enabled the Government to have its own way in 
spite of opposition. 


In a recent issue of the Coal Age a mine-signal system, 
as adopted in a Michigan company’s mines, is described 
which has been elaborated by the mine officials in co- 
operation with electricians. The system and its operation 
are, says the Iron and Coal Trades Review, essentially as 
follows ;—At each of the various mine levels loud-ringing 
bells are installed in pairs, each pair consisting of one 6in. 
and one 8in. weatherproof type loud-ringing gong. In 
connection with these bells special switches are installed 
at each level. They consist of a telephone switch hook, 
housed in a weatherproof cast iron casing. Attached to 
the hook and hanging from the casing is a long leather 
strap similar to the well-known tramcar strap. Pulling 
this strap rings the 6in. bells on every level and one in the 
engineer's room. When aman has loaded a car and wants 
it. hoisted, he pulls the leather strap. a number of times 
corresponding to a pre-arranged code.’ The bells ringing 
on each level serve as a warning to the men on the various 
levels. The 6in. bells are on one circuit and the 8in. bells 
on another—the latter being rung by the engineer when 
he is feady to hoist, or as a summons. The wires of the 
signalling circuit are used for a telephone system with an 
instrument in the engineer’s cabin and one on every level. 


WHEN a tungsten lamp filament is used in an evacuated 
bulb under ordinary conditions, the resistance. of the 
filament gradually increases, thus lowering its temperature, 
and the bulb is darkened by a black deposit of vaporised 
tungsten. Hitherto, in order to increase the life of a lamp 
solid halogenous.compounds of low vapour tension have 
been placed in the lamp. Mr. Roy Winne, of New York, 
has discovered that the useful life of a lamp niay be 
further increased by placing in the bulb with a regenerative 
compound a small amount of gas, preferably nitrogen. 
Ordinarily, the pressure of the gaseous atmosphere should 
be less than 100 microns, and usually within the range of 
about 10 to 50 microns, or 0.010 to 0.050 mm. of mercury. 
To illustrate the effect of the novel filling combination on 
the life of the lamp, a 125-volt 100-watt lamp having a 
drawn tungsten filament was provided with a small amount 
of potassium thallium chloride placed in the same way as 
in a vacuum lamp. The bulb was evacuated, and then 
enough dry nitrogen was admitted to produce an 
atmosphere of about 25 microns—0.025 mm. of mereury— 
pressure. The lamp was then sealed off and operated at 
a ific consumption of 0.95 watt per candle. The 
Electrical World says, that. after 1900 hours the candle- 


| power had fallen only to 96 per cent. of its original value. 











MISCELLANEA. 


To-pay (Friday), on the initiative of the London General 
Omnibus Company, a meeting of representatives of public 
authorities, companies, and private firms is being held 
with a view to the possible formation of a London “ Safety 
First ”’ Council to conduct a campaign to reduce the 
number of street accidents. 


AMERICAN cotton recently reached the highest price 
ever recorded at Liverpool, namely Is. per lb., while 
Egyptian cotton has been sold at Is. 8d. per Ib. The high 
prices are due chiefly to the inereased consumption in 
America, the large use of cotton for explosives, and the 
ability of the American growers to finance their own 
crops with the money which has been poured into that 
country in payment for munitions of war. 


Ow1nea to the adoption of the Summer Time Act 
it is estimated that the reduction of lighting output 
from the Stuart-street station, Manchester, for the period 
covered by the Act was equivalent to | per cent. of the 
total output, while the consequent saving in coal was 
about 600 tons. At the other Manchester Corporation 
stations the reduction was approximately 1} per cent. 
of the output, with a saving in coal of about 400 tons. 


WE learn from the Electrical World, that the “‘ statue of. 
Liberty ” given by the Republic of France to the United 
States, is to be illuminated by a flood lighting system 
for the first time this evening. Plans have been 
made to lay a cable from the New Jersey shore to Bedloe 
Island, whi h will carry current for the illumination. 
This will provide all Bedloes Island, where the statue is 
situated, with central station service instead of the isolated 
plant as was originally proposed. 

At a recent meeting of the Electrical Vehicle Committee 
it was decided to recommend to the Accumulator Section 
of the B.E.A.M.A. that, in the case of lead plate batteries 
on electric vehicles the upper and lower limits of Sp.G. 
should be clearly marked on the battery. It is suggested 
that this should be either in the form of a large plate 
with raised letters and figures attached to the battery 
box or, as an alternative, that the figures should be 
moulded on the ebonite covers of the cells. 

Accorpine to the Electrician, Dr. R. M. Anderson, 
who has recently returned from an inspection of Arctic 
copper deposits for the Canadian Government, reports 
that vast areas rich in copper occur near Coronation 
Gulf and Bathurst Inlet, some of the seams in the lava 
being filled with pure copper. It is possible that these 
deposits could be rendered accessible by building a 
railroad from the Mackenzie River, which is navigable 
for five months in the year, to Great Bear Lake, and a 
further railroad from thence onwards. 


Four builders competed for the construction of the 
four new American battleships. According to the /ron 
Age, the tenders ranged from £2,012,000 to £2,295,000, 
as against the Government’s limit of £2,300,000. Naval 
experts express disappointment that none of the tending 
firms offered figures for the,steam-electric drive systerm 
of propulsion preferred by the Department, all offers 
in this connection providing only for the construction 
of the ship, the Government to supply the drive machinery, 
and to assume all responsibility for its performance. 


As a means of war economy, a new and drastic lighting 
order has been decided upon for Paris. In future, all 
shops must not be lighted after six o'clock by gas, electri- 
city, petroleum, or spirit. An exception is to be made 
in the case of shops dealing in foodstuffs, druggists, 
hairdressers, and tobacco dealers. Shops are not compelled 
to close at six o'clock, but after this hour they must 
find other means of lighting, such as candles or acetylene. 
The hours of lighting of theatres and other places of 
amusement are unaltered, but all such establishments 
will have to close one day a week. 


In the debate on the question of food control in the 
House of Commons recently Mr. Runciman, the President 
of the Board of Trade, said that he saw no reason why by 
the end of this year the output of shipping for six months 
should not be 500,000 tons. Certain ports would now be 
treated as one big concern, and he had made arrangements 
by which the shipbuilders should pool the whole of their 
skilled labour and concentrate attention on vessels nearest 
completion. It was hoped in that way that by the end 
of December there would be no vessels half completed. 
It would be necessary to get back to the shipbuilding 
industry a larger number of skilled men. 


AN important announcement has just been made by 
the Commercial Motor Users’ Association on the question 
of the use of petrol in chars-A-banes. The Rapid Motor 
Transport Co., Limited, of Glasgow, one of the members 
of the Association, was summoned, under the Defence 
of the Realm Act, for using petrol for the purpose of 
heating the engine of a char-a-banc. Evidence was 
produced to show that although petrol was used to heat 
the ‘engine prior to the commencement of the run, the 
actual run was made on paraffin. The Procurator 
Fiscal contended that this came under the Prohibition 
Order, but the Sheriff held a contrary view, and aéquitted 
the accused. The Procurator Fiscal immediately appealed 
against the decision, but has since intimated that the 
appeal will not be proceeded with, which is taken to imply 
that petrol may be used for heating paraffin engines 
on chars-a-bancs without infringing the regulations. 


THE equipment of the new works of the Willard Storage 
Battery Company, which are approaching completion 
near Cleveland, Ohio, will include apparatus using 
alternating current at 24,000 volts, for the testing of 
battery jars, by means of which the smallest holes or 
thin spots. can be detected, says the Electrical Review. 
Incorporated in the new factory is also a refrigerating 
test-room, in which it will be possible’ to test motor-car 
engines fitted with electric starting and car-lighting 
motor generators, battery, &c., at low temperatures. 
The engine unit with the starting and lighting equipment 
will be mounted on a trolley, which runs on a track into 
the refrigerating room, where a temperature of 20 dey. Fah. 
below zero can be maintained. Arrangements are provided 
for controlling the engine from the outside, and by this 
means it will be possible to check the behaviour of the 
batteries used with the engine-starting and car-lighting 
sets under extremely low temperature conditions. 
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Fig. 20—VIEW DOWN THE LINE FROM KILOM. 28.2 
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Development of Shipping Registration. 


Societies for the registration of shipping are, in 
many ways, most remarkable organisations; they 
exercise a power which is greater than that of many 
Government Departments, and they rule in their own 
sphere of influence with almost autocratic authority. 
They do not confine their operations to the country of 
their origin, but spread out arms of contact of an inter- 
natioaal kind, a fact which suggests that their functions 
may eventually develop into something more than 
mere business. Yet all this is done without official 
status conferred by Government, or the use of public 
money. The classification certificates they grant are 
accepted by owners and underwriters at face value in 
any part of the world, because they are issued by a 
body of men skilled in all the technicalities of their 
profession, whose impartiality and integrity are abso- 
lute guarantees of honesty. There must, indeed, be 
no shadow of doubt regarding rigid adherence, by the 
surveyors of such a society, to the rules laid down. 
This is a cardinal principle upon which their whole 
existence depends, and we may take it that any ship 
built under the surveillance of a great registration 
society is at least up to the standard of quality guar- 
anteed on the registration certificate. There may be 
differences of opinion between owners, builders, and 
underwriters, as to some of the technical principles 
underlying these rules ; that is only to be expected in 
progressive arts like shipbuilding and marine engi- 
neering, but the probity of all is unquestioned. 

In what, then, does their power consist ? Simply 


this, that the certificate they grant is so sure a 
guarantee of the quality of material and con- 
struction of a ship that no underwriter would 


accept any monetary risk in one that did not hold 
such a certificate, except at an increased premium. 
This not only explains their authority, but furnishes 
prima facie evidence of the skill and knowledge of 
the men who have formed and maintained them. 
The best known, and really the oldest, of these 
societies is Lloyd’s Registry of Shipping, which must 
not be confused with Lloyd’s Insurance Corporation. 
The latter body was incorporated by Act of Parlia- 
ment,in 1871, to carry on the business of marine 
insurance, to protect the interests of members of the 
society in respect of shipping, cargoes, and freights, 
and to collect, publish, and diffuse information 
with regard to shipping. It has developed much 
since then, but Lloyd’s Registry of Shipping is a 
society formed for a distinctly different purpose. 
There were registers of shipping before Lioyd’s ; as 
early as 1726 there was one, printed for circulation, 
of which there is no existing copy ; others followed, 
for it was soon found to be absolutely essential that 
underwriters should have some sure guarantee _ of 
the quality of the vessels they accepted risks upon. 
The last register, edited and supported wholly by 
underwriters, was known as the Green Book, but the 
basis upon which certificates were granted was the 
locality in which the ships were built, because of the 
superior shipbuilding skill which the underwriters 
considered was exhibited in certain districts. This 
attitude riaturally aroused violent hostility among 
shipowners and shipbuilders who were unfavourably 
placed, and were thus theniselves classified as effec- 
tively as the vessels they built ; their representations, 
however, had no effect in changing the existing order 
of things,’ so they: finally founded a rival register, 
which -was known as the Red Book, and, curiously 
enough,’ reproduced’ the very faults which were the 
cause of contention in the previous one. In _ the 
state of shipbuilding development at this time these 
rival registers were both unnecessary and inconve- 
nient ; as a result, in 1823, a committee of underwriters, 
merchants, and shipowners was formed to tackle the 
problem of founding a new-register. \ This committee 
saw financial difficulties ahead, and recommended 
that Government assistance should be given; the 


Government approved the scheme and encouraged 





the committee with words, but refused financial help, 
and so, finally, in 1834, a new register was founded 
without the aid of public funds, and the two rival 
registers were amalgamated as Lloyd’s Registry of 
Shipping. This is the short history of the oldest 
registers in existence, but the actual formation of 
Lloyd’s was anticipated by the incorporation of the 
Bureau Veritas in 1828. Other societies followed in 
different countries, among them the American 
Bureau of Shipping in 1867. Lloyd’s, while having its 
origin in London, formed connections in the ship- 
building centres of this country, and made ailiances 
with similar societies in other countries. With the 
rapid growth of shipbuilding, however, there appeared 
to be room for another register, and in 1890 the 
British Corporation of Shipping was* founded in 
Glasgow, where it-has had its home ever since. Some 
time ago this young society, which flourished rapidly, 
formed an alliance with the Registro Nationale 
italiano, to their mutual advantage, and the latest 
development announced at the quarterly meeting 
held last week in Glasgow was that the Corporation 
had entered into an agreement of a similar character 
with the American Bureau of Shipping. Slight 
changes in the rules of the two. societies are to be 
made, by which the classification granted by the two 
bodies will be mutually interchangeable. The inter- 
ests of the American Bureau have hitherto been 
occupied with American shipping, but when it was 
determined some months ago to reorganise the rules, 
opportunity was taken to bring the two societies 
together in a mutual agreement. - An international 
character for the British Corporation is thus assured ; 
it is a matter of gratification to Glasgow and the 
Clyde that the sound construction of the society, and 
its recognition of the claims of new development, 
should be so acknowledged, and the alliance is a 
compliment to the men who drew up the rules, and 
have kept them moving with the times. Incident- 
ally it shows that American shipbuilders and owners 
are not slow to appreciate good work done by other 
men, nor inclined to allow any national jealousy to 
interfere with, the growth of what is, after all, an 
international concern. At the present moment there 
is an immense amount. of shipbuilding on hand in 
America, of which a proportion will undoubtedly: fall 
to be classified by the new combination, and there 
may be further large developments if the shipyards 
of the United Kingdom remain occupied with naval 
shipbuilding to the exclusion ef mercantile work 
built to classification rules. 

The existence of two such societies as Lloyd’s and 
the British Corporation for the purpose of registra- 
tion of shipping may be considered a reversal of the 
argument which brought Lloyd’s into being as a 
solution of the difficulties connected with two con- 
current registers known as the Green Book and the 
Red Book, but really it is not, for conditions are now 
entirely changed, both in quantity and quality. The 
rapid growth in numbers of ships leaves ample room 
for two such societies, and the progressive nature of 
the art of ship construction makes it a desirable thing 
that there should be healthy rivalry rather than a 
close monopoly held by one concern, Such a mono- 
poly would probably result in restriction, and ultra- 
conservatism, tending to check legitimate enterprise 
and growth. Beside this there is the international 
character of the work done ; ships are similarly con- 
structed, do similar work, and sail the same seas the 
world over ; there is no fear of overlapping by these 
separate corporations; they have a great work to do, 
and a great and increasing field in which to do it : 
their technical skill is sharpened by competition, and 
is available on any occasion for the international 
development of shipping ; their future is as secure as 
their past has been satisfactory. 


Human Efficiency. 


WE have always felt, and sometimes been bold 
enough to say, that the workshop methods of Taylor, 
Gilbreth and others, were de-humanising, and we 
expressed. our sympathy with those who opposed 
their adoption. It is hard enough upon people to have 
to work automatic machines at all, but it is still 
worse to make the workers themselves into automatics, 
with every motion, every thought controlled. by 
mental cams which are adjusted in an office by the 
help of-a card index and a slide rule. Efficiency may 
be bought at too high a price. Against hard work 
not a word can be said, with good management we 
are in entire sympathy, but when these two put 
together make human machines instead of human 
beings, our repughance to them arises. Output is 
then being bought too dearly. We have always 
the sanie feeling with, regard to shops run on these 
advanced lines that we have for a man, who is so busy 
keeping himself up to the pitch of health which 
makes living worth while that he has no time to enjoy 
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life. In the stiff times coming we must make our 
works as happy as possible, do all we can to remove 
the drudgery of routine, encourage workers to think 
for themselves and take an interest in their surround- 
ings, try, finally, to help them to live like men and 
women, not like automata. That is the moving spirit, 
we take it, of Welfare Work, and we hope to see it 
spread. Possibly it is one of the best directions in which 
to seek for industrial peace. 

On another page we reprint a little paper on this 
subject which was recently read by Mr. Wall, the 
Water Commissioner of St. Louis, before the Engineers’ 
Club of that city. It runs along lightly, almost 
amusingly, but one must not be led into thinking 
there is little in it because it is not ponderous. At 
the back of it, it is just as serious as it can be. 
Mr. Wall is all for keeping people human. He con- 
templates with horror the thought of a_ perfect. 
world. He wants his neighbours to make mistakes 
and is ready to make them himself. ‘‘ Imagine 
yourself,” - he says, “condemned to live among 
people who never wasted a second of time, never 
made a superfluous motion, never had an idle thought. 
All forms of pleasure would become work with a 
purpose. . . . Everything would be so perfect and 
so well ordered that there would be no pleasure in life, 
and you would welcome Death as a relief, hoping to 
land in Hades where there was some variety.” One 
is reminded of an energetic passage by Ruskin, on 
a world of people all equally admirable. “It is a 
lamentable and unnatural thing to see a number of 
men subject to no government, actuated by no 
ruling principle, and associated by no common 
affection : but it would be a more lamentable thing 
still, were it possible, to see a number of men, so 
oppressed into assimilation as to have no more any 
individual hope, no character, no differences in aim, no 
dissimilarities of passion, no irregularities of judgement, 
a society in which no man could help another, since 
none would be feebler than himself ; no man admire 
another, since none would be stronger than himself ; 
no man be grateful to another, since by none could he 
be relieved ; no man reverence another, since by none 
could he be instructed ; a society in which every soul 
would be as the syllable of a stammerer instead of the 
word of a speaker, in which every man would walk as 
in a frightful dream, seeing spectres of himself, in 
everlasting multiplication, gliding helplessly around 
him in a speechless darkness. Therefore it is that 
perpetual difference, play, and change in groups of 
form are more essential to them even than their being 
subdued by some great gathering law; the law is 
needful to them for their perfection and their power, 
but the difference is needful to them for their life.” 
Against this sort of levelling we must be on our guard. 
There is always a danger that we may “be carried 
away by the attractions of efficiency and eventually 
lose all sense of beauty and probably of real happiness 
too. Education is leading that way, at least amongst 
the rigid utilitarians who would have no education 
that had not its value in the markets of the world. 
Some day there will be a revulsion of feeling and 
people will begin to appreciate the fact that “‘ the 
things that don’t matter” are just as important to 
their happiness, and possibly a little more so than the 
things that do. We need scarcely say that this does 
not mean that we must make no attempt to decrease 
muscular effort where it is now too great, to decrease 
bad or trying conditions in workshops, to make 
machines more convenient to use and handling- 
appliance more suitable to the conditions. Neither 
does it mean that work should be allowed to go 
through the shops without order or direction. ll it 
means is that each workman should be permitted in 
his own little sphere, at the bench or the machine, 
to express his own individuality in his way of doing 
things. The more he can do that the more, we are 
convinced, will he be happy and contented. In the 
old millwright days individuality counted for a great 
deal, the personality of the workman was a valuable 
asset. The men took a pride in their craft because 
ihe work they turned out was the work of their own 
hands and heads. To-day we are losing that spirit. It is 
deemed incompatible with modern workshop methods. 
Manufacturing as opposed to making does not per- 
mit of its exercise. But we shall fall into a fatal 
mistake if instead of trying to retain as much of it as 
possible, we endeavour hastily to eradicate the last 
trace. Then indeed we shall reach the time when 
a workman no longer takes any pleasure or pride in 
his work, but does it only as the dull means of securing 
enough to live on-and enough to give him the means 
of enjoying the few hours a day that he escapes from 
the burden of the factory. Let us ward off that day 
as long as we can. 

It is crying in the wilderness to say all this at 
present. Nowadays one has got to show that 
every action is worth while, that it is made with 
the sanction of a motion diagram according to 





Taylor, Gilbreth and Co. But even on the most 
matter-of-fact grounds, we believe the system is 
wrong. “To ask me to believe,” says Mr. Wall in 
his little paper, “‘ that efficiency consists in reducing 
human beings to the mathematical accuracy of 
automatic devices, so that they may be card-indexed 
and each one placed in an organisation so that he 
will fit in and become an infinitesmal part of some 
great machine directed by an expert, is too much of 
a strain on my credulity.” We agree with Mr. Wall. 
Workshop efficiency it may be, trade efficiency it may 
be, but human efficiency it is not, for men and women 
were made for something better than unintelligent 
drudgery and we have just, got to remember that in 
the years ahead. 





RANDOM REFLECTIONS. 


— 


To-pay the control of the coalfields of South 
Wales passes into the hands of the Board of Trade. 
Late on Wednesday it was announced that a new 
regulation under the Defence of the Realm Act had 
been made to the effect that any coal mine may 
*““pass into the possession of the Board of Trade,” 
and that “‘ every owner, agent, and manager of every 
such mine, and every officer thereof; and where the 
owner of the mine is a company, every director of 
the company, shall comply with the directions of 
the Board of Trade as to the management and user 
of the mine, and if he fails to do so he shall be guilty 
of a summary offence against these regulations,” 
The announcement was almost wholly unexpected 
in the coalfield. Negotiations have been in hand 
foy some days with the object of finding a means of 
avoiding a general strike threatened by the men, 
because ‘the owners refused to give them ‘a further 
15 per cent. advance of wages, and submit their books 
to a joint audit. No hint had been given at any of 
the meetings of the Government’s intention, and it 
has come as a surprise to all but a few. It is too 
soon yet to say how it will be received. At the 
moment of writing the attitude of the men appears 
to be one of extreme irritation, and it is feared that 
they may be more determined than ever to carry on 
‘heir quarrel with the masters. The views of the 
mine owners are as yet unknown. Much as we may 
regret a step which brings nearer to realisation the 
dangerous principles of those who believe in State 
ownership of the greater industries, we are forced 
to admit that the conditions in the South Wales coal- 
fields had reached such a disgraceful pass that the 
strongest possible action was necessary and justifiable. 
Whether the men or the masters are most to blame 
for the deplorable state of affairs we shall not attempt 
to decide. The coalfield must be regarded as a whole, 
and the responsibility for its behaviour shared by all 
alike. To those who have watched them from the 
outside it has appeared for long as if the general 
interest of the country was of less importance to the 
five counties than their awn private good. If that 
was, and is indeed, the spirit, nothing whatever can 
be said against the Government action. The only 
course to bring both sides to a proper frame of mind 
was to make them directly the servants of the 
Government. The change cannot take place without 
some friction, and the next few days must be fraught 
with anxiety. It is improbable that the owners will 
give any trouble, but we must confess to some doubt 
about the line of action which the men may take. 
If they allow the feeling that they have been robbed 
of a victory which they thought they had in their 
grasp to prevail over their patriotism, grievous 
trouble will only be avoided by the very firmest 


handling. 
* * * *& * 


Two things are common knowledge to all who use 
our railways ; first, that there is a great deal of con- 
gestion on all our lines, and, secondly, that just as 
many people as ever seem to be travelling. Of these 
things the second, at least, is due in some measure to 
the curtailment of the passenger train services, which 
causes those trains which are still run to be over- 
crowded : but there can be little doubt that the public 
has not given up habits which it acquired in times of 
peace, and that many people are still using the rail- 
ways for unnecessary journeys. Against this practice 
the Board of Trade is now making a very proper 
appeal. It tells us, in an announcement eirculated 
yesterday, that “ whilst the conveyance of troops has 
thrown an enormous burden on the railways, civilian 
traffic has diminished little if at all,” and it says that 
the time has come when every person proposing to 
travel by train should consider whether it is really 
necessary or not that the journey should be taken. 
Since the railways are now under its control, the 
Government has the power, whenever it so desires, 
to prevent their misuse, by further curtailment of 
passenger services. That course it is loath to take, 
but it hints very clearly that it is quite prepared to 
put down “joy riding” on railways by executive 
action if the good sense of the publie does not effect 
the desired end. No sensible person will complain of 
such action if it) is taken. Travelling about the 
country for the pleasure of travelling should be 
stopped. The railways are needed for those whose 
business obliges them to travel, for the transport of 





troops and soldiers, and for the carriage of war mate- 
rial. Their use for other purposes is to be deprecated. 
Yet we doubt if any good can be effected by an appeal! 
to the public. In such matters it has no ** common 
good sense.”’ Each one considers himself such a 
small unit in railway travel that he can make no 
difference. Is it to be expected when there is a pro- 
test against the suspension of excursion trains to a 
football match that individuals will recognise their 
responsibility in this matter ? We have the gravest 
doubts. The Board of Trade has the means oi 
checking railway travel, and we shall be very favour 
ably surprised if it does not find itself obliged to 
exercise them. 
ey ee ee a 


THE destruction of two more Zeppelins is a matter 
which we cannot. pass over in silence. We have had 
in the past to suffer so much for our attitude with 
regard to rigid air ships that now, when what we hac 
foreseen has at length come to pass, it would be too 
much to expect us not to express our jubilation. We 
have held from the beginning that the rigid type ot 
airship is inherently bad. It is of colossal size, ex 
tremely costly in itself, and requires for its accom- 
modation and security a very expensive building ; it 
needs a large and expert. crew, is only manageable in 
favourable weather, and is, finally, and above all, ex- 
ceedingly vulnerable. For all these reasons we have 
held firmly to the belief that it was not a machine 
much to be feared. . But for a time our arguments 
were weakened by the undeniable fact that it suc 
ceeded in visiting our shores and effecting some 
damage with immunity to itself. Now, however, the 
proper means of attacking it have been found, and 
we look forward to its coming almost with more 
pleasant anticipation of a thrilling spectacle than of 
fear. When the public was crying out that the only 
counter to German Zeppelins was British Zeppelins 
we stuck to our opinion that the proper reply was to 
be found in improved aeroplanes. That view is now 
thoroughly justified. The aeroplane fitted with the 
new engine of destruction, and provided with sufli 
cient climbing power, can always beat the unwieldy 
and unhandy airship, which presents an immense target 
and is vulnerable at nearly every point. That fact 
must be hammered into the public until it gives up 
once _and for all its belief in these colossal Mmon- 
strosities. That the Zeppelin has its uses for scouting 
we do not now, nor ever have, denied, but it has not 
yet been proved that it is superior, even for this 
purpose, to smaller and far less costly vessels, of which 
we have large numbers. When writing last upon 
this subject we estimated the cost of a Zeppelin at 
£120,000. It now appears, from the evidence of 
those who have examined wreckage in this country. 
that that figure is very far below the mark : it is even 
said that each machine of the latest type must cost 
£400,000 to build. Whether or not that figure is 
correct we cannot say. If it is. it means that we could 
construct between two and three hundred aeroplanes 
for the price of one Zeppelin. Can anyone any longer 
be in’ the slightest doubt as to which is the better 
investment. Zeppelins may come to England again. 
but now that the effective reply to them has been 
found they will no longer be feared : indeed, they will 
always be welcome on the same terms as their recent 
visits. 

>” * * * * 


Ir used to be said that the perfect partnership for 
an engineering concern consisted of one man who 
knew all about technology and a little about business, 
and the other who knew all about business and a little 
about technology. That view is no longer held as 
firmly as of yore. If people are still convinced that 
one member of the partnership must be first and last 
an engineer, they are less certain than they used to be 
that the commercial member need have only a bowing 
acquaintance with technological questions. This is 
particularly the case in connection with salesmanship. 
In days gone by the problem was simpler than it is 
now. The manufacturer then took little responsi- 
bility. A contractor or a consulting engineer’ pre- 
scribed the goods he wanted, and bought them. ‘The 
manufacturer frequently never came into touch with 
the purchaser at all. Of late years that arrangement 
has begun to lapse. The maker treats directly with 
the purchaser, and has to advise and help him. 
Hence the demand for a new kind of salesman has 
arisen. Since he must act in place of the consulting 
engineer, he must possess an equally good technical 
knowledge, and he must, furthermore, have the neces- 
sary business qualities. To meet these requirements 
men must be specially trained. Clearly the old idea 
that the salesman could be trusted to pick up enough 
technical knowledge by his contact with the works 
must go. The engineering salesmen of the future 
have got to be trained engineers; they must go 
through the works and the college, much as other 
engineers do, and they raust only specialise on the 
commercial side when their technical training is 
completed. Mr. Tweddell spoke of such men in « 
paper read before the North-East Coast Institution 
a few weeks ago as “‘ selling engineers.” , It is a good 
term, for it defines exactly what such men are. The 
need for them presents a new field for talent of a 
particular kind. There are plenty of youths who 
have a keen desire to be engineers, but who can never 
hope to shine scientifically. Here is a new opening 
for them, On to their technical training let them 
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weld commercial training, and it will be a surprising 
thing if they do not make a far better living, not only 
than they would ever have made as mediocre engi- 
neers, but better than if they had succeeded on the 
scientifie side of their profession. 


* * * * * 


We felt sure Mr. Harold Cox would have something 
to say to Mr. H. E>Morgan about the Labour Ex- 
changes ; he returns to the subject in the Sunday 
Times of this week. He admits very readily that 
the officials of the Labour Exchanges are enthusiastic 
and tireless workers, but so, he says, was Sisyphus, 
‘and no one has suggested that his peculiar form of 
activity, which was happily reserved for the nether 
world, is one to be generally commended to humanity, 
still less one for which the State should be required to 
pay.’ Why Mr. Cox should have selected Sisyphus 
as @ parallel we do not know. ‘That unfortunate 
gentleman was put to the task of rolling an impossible 
stone up an impossible hill. The work of the 
Exchanges is quite the opposite. An ingenious 
Government has provided them with a self-propelling, 
armour-plated boulder, and has started it on a down- 
ward incline. The officials are not asked to push it 
up hill again ; they are expected to push it down still 
faster, and if they are in any difficulty at all it is 
the difficulty of a child trying to keep pace with a hoop 
which is bolting from him. We sympathise with 
them; the position is trying and tiring, and to be 
hothered by a man like Harold Cox with his argu- 
ments and logic just when you are doing your best 
not to trip over your own feet in your headlong speed, 
must be exasperating enough. Mr. Cox is very. firm. 
He did not, he says, condemn the Exchanges without 
informing himself of the facts. He has made it his 
business to consult both employers and persons seek- 
ing employment, and by both he has found “ the 
Labour Exchanges condemned, often in the most 
striking language ’’-—from which it is clear he has 
been in touch with engineers. His point is the same 
old “argument, the unanswerable argument, that has 
always been used. Whoever has found employment 
through the Exchanges could have found it just as 
well without them through the other agencies which 
exist. If that argument were sound before the war, 
it is ten times as forcible now, when no man or woman 
need search for work. ‘‘ When the Government is 
offering work at high wages to anybody who chooses to 
apply for it, it is perfectly easy for any kind of organi- 
sation to pass on applicants.”’ Precisely. As a 
matter of fact, hardly any organisation is required, 
certainly not one that is costing three quarters of a 
million pounds per year, and is employing a big staff 
which might be engaged on more profitable work. 
Some weeks ago there was an attempt to make the 
use of the Labour Exchanges compulsory ; it was 
nipped in the bud. That it should have been made 
at all is sufficient proof, if proof be needed, that a 
great deal of labour is found without the help of the 
Exchanges. The Government Departments them- 
selves go direct to the labour market, and local com- 
mittees do the same. ‘The Exchanges are nothing to 
them ;-they can do just as well, and indeed far better, 
without them. Is it really to be expected that 
bureaucrats should know as much about the needs 
of an industry as the men engaged in it ? Foremen 
and managers are much more likely to know what 
they want than are the Exchanges, and they know 
where to get it. It is conceivable that in times of 
great trade depression an organisation of a simple 
kind might be valuable in directing workers from 
one district to another, but it certainly is not needed 
now, and, above all, this of all times is not the moment 
to propose that everyone should be compelled to 
submit himself to the officials of the Labour Exchanges 
what time he’seeks employment. 


* * * * * 


THis has not much to do with engineering, but it 
has much to do with those things upon which a 
successful engineering trade depends. On the 23rd 
of November, the tercentenary of the death of Richard 
Hakluyt was celebrated by a meeting of the Colonial 
Institute. Hakluyt is not read much nowadays, 
and it must be confessed that his extreme thoroughness 
makes him as tiring at times as “‘ Pamela.’ But, 
with judicious skipping he still remains an extra- 
ordinarily interesting writer, who, in spite of the fact 
that he has been in his grave as long as Shakespeare. 
is as modern in his views as the best of us. One of 
the object of his ‘“‘ Voyages’? was to make England 
helieve in herself, and to force other nations to believe 
in her, He had ‘‘ both heard in speech, and read in 
hooks, other nations miraculously extolled for their 
discoveries and notable enterprises by sea, but the 
English of all others for their sluggish security and 
continual neglect of the like attempts . either 
ignominiously reported, or exceedingly condemned.”’ 
He set out to remove that stigma, and he roundly 
tells other countries that if they did succeed in 
their “notable enterprises”? it was ‘‘ our English 
nation led them the dance, brake the yee before them, 
and gave them good leave to light their candle at our 
torch.” Delightful and healthy arrogance that made 
men proud of their nation and determined to see it 
ever at the summit! It has the right Elizabethan ring 
about it. How much better than the ‘ every-nation- 
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but-your-own ” pessimism with which we are in 
Old Hakluyt knew the power of 


ceaseless conflict. 





the sea. He reproduces at length ‘‘ that excellent 
and pithy treatise, ‘the Libel of English policie,’ 
which exhorts all England to keepe the sea, and 
namely the narrowe sea (the English Channel, of 
course), shewing what profite commeth thereof, and 
also what worship and salvation to England, and to 
all English-men.’’ He might almost have taken from 
it as his text ‘‘ Cherish marchandise, keepe the 
Admiraltie ’’ and that is as good a catchword as-any 
of us could ask for now-a-days. If there are two things 
about which we are all concerned it is cherishing 
merchandise and retaining our power at sea—that is 
* Admiraltie.””. There is something extraordinary 
modern about the manner in which the first of these 
ends was, according to the author of “ the Libel,” 
to be attained; the means tc the attainment 
of the second are, of course, perennial and change 
not. For the first, merchants are to “‘ meete together 
and thinke goode,”’ which is just what all our chambers 
of commerce, associations, committees, conferences, 
federations, and hoc genus omnes are doing, or trying 
to do, in these troublous times. But we must not 
give more space to Master Ricard Hakluyt, Preacher ; 
he has nothing to do with engineering, but we com- 
mend the reading of him to all British pessimists. 


* * * ca * 


THE educational value of biography has, we venture 
to suggest, been sadly lost sight of in technical colleges. 
Students know the names of the great discoverers 
only as convenient handles by which to pick up laws, 
tables and formule. They are rarely told anything 
about the men themselves, and hardly anyone thinks 
about using the pioneers’ researches as an educational 
scaffold. Their results are taken and epitomised, 
the difficulties they had to face are slurred over, their 
train of reasoning is forgotten or neglected, and dry- 
as-dust conclusions are put before the student for 
commitment to memory. Thus we miss something of 
two-fold value. The lives of great men are instructive 
and valuable in themselves for they are the mould in 
which characters may be formed : and of no less value 
are the historical accounts of their labours, of the mis- 
takes they made, the obstacles they had to face, their 
method of thought, and so on. The beginner in a 
new science is in the position of one of the early 
pioneers. He approaches the subject in the same 
state of mind. He could, with equal intelligence 
and equal industry, pass through exactly the same 
mental processes. The discoverer moves from ele- 
mentary step to elementary step until he attains his 
goal. The student could follow him with ease, 
because each pace would seem the natural one to 
him. He is never asked to do so. The text-book 
cuts out all the human part, discards all the sequence 
of events, and jumps suddenly from the desire to 
know to the attainment of knowledge. Biography, 
skilfully used, would fill in this hiatus, and make 
science that real living thing that it is to the gieat 
thinkers. There is no finer primer on electricity than 
** Faraday’s Researches,’ but nobody reads it ; no 
better book en mechanics than Mach’s, but it is never 
used—in this country at least ; no finer educational 
treatise within limits than Lodge’s ‘“‘ Pioneers of 
Science.”’ but it is not used in our colleges. Smiles’ 
“lives” are known by name only to students, yet 
their educational value is great. Vallery-Radot’s 
* Life of Pasteur,” excellently translated by Mrs. 
Devonshire, is an altogether remarkable piece of 
work that should fire the ambition and renew the 
energies of every researcher. So we might go through 
a long catalogue. The biographies of scientists and 
engineers are not always good literature, but if they 
are only intelligently written they have immense 
educational value. and we should do well to encourage 
young men to read them more frequently. Lectures 
of a biographical nature should be given : if they were 
made really human, students would be found to attend 
them even out of hours. If science has got to take 
the place of classics in school curricula, then science 
itself must become one of the “‘ humanities,” or it will 
in the end breed up an unbearable type of mam. 


* * * * * 


HowevVeER much our feelings in ordinary times 
might be modified by the desire to see the reputation 
of engineers of whatever nationality unsullied, we 
confess, quite brazenly, that under the circumstances 
which prevail we feel an unholy joy in complaints 
about German machinery. Hence, we have derived 
immense pleasure from reading in ,the Municipal 
Gazette of Shanghai, letters anent the failure of a 5000 
kilowatt turbo-alternator which was supplied to the 
Electricity Department of the Municipality not very 
long before the war. The whole story is not complete, 
but we gather that either the stator or the rotor of 
the machine in question burnt out on June 17th, and 
that on July 20th the engineer’s report to his Council 
was published in the Gazette. Then the local repre- 
sentative of the A.E.G. took the matter up, although 
they were not the actual contractors for the plant. 
Their letter is in the issue of the Gazette which lies 
before us. The cause of the breakdown was probably 
defective insulation, but it cannot be determined with 
certainty. We are more interested in a criticism of 
the turbine itself, which the A.E.G. people have 
raised by some injudicious comments. They admit 
some defect in the blading, and assert that it could 
only be due to excessive centrifugal force caused by 
running the machines too fast ; they then affirm that 





the turbines vibrate “to such an extent that, owing 
to the small clearance between the nozzles and blades, 
they might touch each other ” ; then they call upon 
the engineer to adjust the thrust bearing properly, 
and, finally, they throw stones at the cleanliness of 
the station. Mr. T. H. U. Aldridge, the electrical 
engineer to the station, retorts neatly to all 
these points. He observes that the machine is 
fitted by the maker with a governor, designed 
to prevent excessive speed; he informs the 
A.E.G. people that they are hopelessly misinformed 
about vibration, the amount of which was negligible 
in the machine in question, and then, by apt quotation 
from the A.E.G. specification, he shows that the 
makers claim that small clearances are not neces- 
sary in their designs, and that there is no end thrust. 
How then can it be said that defect in the blading, 
which undoubtedly exists, is due to causes which 
could not, and, as a matter of fact, did not oceur ? 
The trouble, says Mr. Aldridge, is to be looked for in 
the employment of a wrong material for the blades, 
or in bad design. This view receives support from 
Mr. Clements, who is engineer to the Melbourne 
Electricity Supply Company, and who has had 
similar trouble with a similar 5000 kilowatt set. Mr. 
Clements had the blading analysed,.and found the 
‘** well known fault of high nickel content, viz., just 
over 31 per cent.,’’ which he regards as unpardonable, 
as engineers well knew at the time the unsuitability 
of the alloy. But if Mr. Aldridge’s machine escaped 
vibration, Mr. Clements’ did not. It showed bad 
lateral vibration at anything over 3500 kilowatts, 
which was due to the dises being too thin. Mr. 
Clements also found defects in the alternator. All this, 
we must admit, is very pleasant reading. We don't 
pretend for a minute to any false sympathy with Mr. 
Aldridge and Mr. Clements. We hope there are more 
engineers in the same boat. Their unfortunate 
experience will be worth while if it makes other people 
buy British turbines. 
rE Se Sc 


Tur methods of.the Socialists beat us. In this 


column a few weeks ago we complained that a certain 
Mr. R. C. Wallhead had misquoted and misrepre- 
sented us in the Labour Leader. He has now honoured 
us with an Open Letter in the same esteemed 
contemporary. It would not be worth further 
notice were it not for the fun of the thing. Mr. 
Wallhead actually repeats word for word the mis- 
quotation and then asks us if he still perverts our 
meaning. Of course he does, and he will continue 
to do so till he quotes our article properly. If he 
will not consent to do that, we do think he might at 
least, after we had pointed out t him that Tare 
ENGINEER did not appear on December Ist, 1915, 
give his readers the right date which we have already 
informed him is October Ist. After repeating at 
length his misquotation, he carries this literary 
enormity still further by wilfully misinterpreting the 
meaning of our comment on his original article. 
We wrote he “takes a few lines which are almost 
verbally correct, but mixes them up with a jumble of 
his own.”” He now has the intrepidity—there is a- 
better word, but we refrain from using it—to write 
“You admit that the quotation is almost verbally 
correct.” This kind of thing takes one’s breath 
away. If he understands English at all he must 
know that the incorrectness of the quotation was the 
very thing we railed against, and now he repeats the 
same misquotation word for word and asks us to 
father it!’ Let us tell you, Mr. Wallhead, this is not 
honest. Your readers do not read THE ENGINEER. 
and for that reason you should be doubly careful that 
your quotations are verbally accurate. We fear we 
are justified in thinking that your intention is to give 
a wrong complexion to our meaning, but you must 
‘* gang your ain gait,’’ we shall not argue further with 
you till you conform to the ordinary rules of debate. 








Tue Commercial Motor Users’ Association has, we are 
informed, been successful in obtaining an official inter- 
pretation of the meaning of the term ‘Motor spirit.” 
After lengthy correspondence with several Government 
Departments on the subject, an official communication 
was forwarded by the Association to the Home-oftice 
strongly representing to the Home Secretary “ the expedi- 
ency of the issuing of an immediate instruction to Chief 
Constables throughout the country to allow no prosecu- 
tions unless the fuel in question pays the petrol tax.” 
The Association has now been officially informed by the 
Home-office that the Secretary of State has = a 
suggestion to the police forces on the lines indicated. 


In times of peace nitric acid is invaluable for the manu- 
facture of fertilisers, whilst in times of war it is essential for 
the manufacture of explosives. Nitric acid is available 
from two main sources—(1) the nitrate of soda deposits 
of Chili, and (2) the fixation of the atmospheric nitrogen. 
The importance of nitric acid in the present war will be 
realised from the following statement made by Mr. F. S. 
Washburn, President of the American Cyanamid Company: 
‘* Germany had available within her borders at the out- 
break of the war 660,000 tons of nitrate of soda. She 
imported from Chili during 1914 up to the outbreak of 
the war on August Ist, in excess of 800,000 tons, and it 
is estimated that she captured at Antwerp another 
200,000 tons. All of this supply was consumed during 
the early months of the war, during which period Germany 
expanded on an enormous scale the air nitrogen industry, 
already well established in that country. To this end 
she expended substantially £20,000,000, employing an 
additional 300,000 continuous horse-power.” 
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|-sent to accompany the plans it is set out that the 
| late Mr. George Remington determined, after careful 
|investigation and consideration based on a sound 
| general knowledge and the nature of the under 
| Channe! strata, that the Wealden and Kimmeridge 


THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 


No. V.* 


Iv has been impossible in this discussion of the 
various Channel Tunnel and other schemes to adhere 
closely to chronological order, and we now find our- 
selves forced to go back once more as far as the 
year 1866. The reason for this is that Mr. George 
Remington, of Swansea, has courteously sent to 
us some plans and particulars regarding the tunnel 


| the most reliable for submarine tunnelling, for he 
deemed them in mass to be practically impermeable. 
| He also had in mind the advantages which would 
| be afforded by an open and practically level stretch 
|of land for the approaches, sidings, and depdét. 
as well as the inconsiderable depth at which a tunnel 


| clays, which extend across to Cape Gris Nez, were | 


within so short a distance for the greater portion 
| of the crossing makes it less certain that an assumed 
| thickness will be obtained.” 

The late Mr. Remington was not confined to any 
particular depth or thickness of strata throug) 
which to lay out his tunnel. He adopted a depth 

| of 245ft. below Low Water of Spring Tides as the 
rail level at Dungeness (shaft No. 1), which enabled 
him to have 100ft. of covering over the tunnel iy 
the deepest part of the Dover Straits. ‘The railway 
was to descend from the surface to this level at an 
inclination of 1 in 70, thence continuing on a risine 
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LINE OF TUNNEL PROPOSED BY MR. REMINGTON 


on his selected line might be driven. It is pointed 
out that his views regarding the most. desirable 
strata through which to drive a tunnel were upheld 
by an eminent authority, Mr. Joseph Prestwich, 
vice-president of the Geological Society, who, on 
December 9th, 1873, réad a paper before the Institu- 
tion of Civil Engineers on the geological conditions 
affecting the construction of a tunnel between 
England and France. He favoured, first of all, 
a line through the Paleozoic Rocks if such could 
be designed by engineers, but the great depth at 
which such a tunnel would have to be made placed 
it beyond consideration. Of the strata above 


which was proposed by his father the late Mr. George 
Remington, of whom he was the only son. We 
referred to this gentleman’s scheme in our second 
article, but in that reference we made, inadvertently, 
an error. We stated that the suggested tunnel 
which was to connect Cape Gris Nez with Dungeness 
passed under the Varne Shoal on the way. We 
should have said that it passed under the ridge | 
or shoal known as Le Colbart. Plans and sections 
of this tunnel were prepared for deposit in Parliament 
for the Session 1868-69, and copies of them, which 
Mr. Remington has been good enough to send us, 
are reproduced herewith. We give them—though 


amet DOVER STRAITS 


Junetion with 
Dungeness 
The Ridge 
Le Colbart 








H. 
—__ LWET 








Vid, Wd: 


Swain Sc. 


gradient for 8 miles, and then by a falling gradicut 
to shaft No. 2 on the Colbart * Ridge,’ where the 
rails would be 275ft. below Low Water of Spring 
Tides; the rail level was to continue on a falling 
gradient to shaft No. 3 at Cape Gris Nez, where the 
level would be 285ft. below Low Water of Spring 
Tides, from this point rising on a gradient of 1 in 70 
to the surface at Herlan, 

The distance from shore to shore was 26 miles. 
No sub-headings for drainage were proposed, so 
that there wasa saving of 4 miles of submarine headings 
as compared with the Calais and Dover route. The 
completion of the enlarging of the excavations 
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SECTION OF MR. REMINGTON’S PROPOSED TUNNEL 


out of their proper order of date—with all the more | he preferred the Wealden and Kimmeridge clays. 
pleasure in that Mr. Remington’s tunnel was essen- | He made the proviso, however, that this choice 
tially different. from most of the others to which | was subject to the confirmation of his opinion that 
we have drawn attention, since the strata though | these clays immediately overlay one another. He 
which the tunnel was to be taken were the Kimmeridge | later stated that his opinion had been confirmed 
and Wealden clays, and not through those of the | by the deep sub-Wealden boring at Battle. Com- 
chalk at all. In fact, the line of the tunnel traversed menting on the foregoing, Mr. Remington, of Cardiff, 
strata very similar to those which the later tunnels | remarks: ‘“ The more recent soundings and specimens 
of Monsieur Thomé de Gamond were to have pierced. | obtained from the bed of the Channel in the chalk 
Another similarity between the schemes of these | area have proved what was generally accepted 
two engineers was, as will be noticed, that there | before. that the chalks extended across to. France. 
was to be a ventilating shaft in the Channel. | Ehe borings on the opposite shores have proved 

In the notes which Mr. George Remington has | the position, depth, and thickness at those places, 
| but not the thickness under the bed of the Channel. 

|The outerop on the Channel bed of various strata 


appeared November 24th. 


* No. IV. 


+ | 
TER ES CA 





Vertical Seale 400 feet =1 inch 


Swain Sc 


and lining of the tunnel was to follow closely upon 
the leading headings. 

The gradients above mentioned were adopted 
by Mr. Remington as the most simple and cheapest 
way of dealing with any water that might find 
its way into the works. Land springs would, he 
realised, naturally be met with in the advance 
headings, and they would be conducted to and pass 
away below rail level through the culvert by gravita- 
tion to the shafts 1, 2, and 3, from which points 
they could be lifted to the surface by pumps. 
Mr. Remington pointed out that the scheme presented 
no difficulties as to the place of starting, for ample 
space was available in the Romney Marshes for 
any extent of station, sidings, buildings, and works 
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that might be required for the traffic through the 
tunnel, ‘The railway was to commence by a junction 
with an intended new Romney Railway at Lydd. 
A feature that was claimed to be of importance was 
the abundance of material suitable for concrete and 
brickmaking which existed adjacent to the entrance 
of the tunnel. 

As will be observed from the cross section of the 
tunnel, which was to contain two lines of rails, 
two fresh air supply pipes, one on each side of the 
railways, were to be laid, with valves at suitable 
intervals, the air being supplied under pressure. 
At a later date Mr. Remington adopted an exhaust 
space for smoke and foul air, at the top of the tunnel 
—see cross section. 

In reply to any objection which might be raised 
to a shaft on the “ Ridge ” as a danger to the tunnel 
in the event of war—though such a shaft would, 
undoubtedly, have enabled the works to be proceeded 
with at a quicker rate, since it gave two additional 
headings—it is stated that this shaft would be so 
designed that at any moment it could be hermetically 
closed at its lower end, and that though the shaft 
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the “ Project.” The boundary was, of course, to 
refer only to the railway in the tunnel, and was not 
in any way to affect the question of the nationality 
of, or any rights of navigation, fishing, anchoring, or 
other rights in the sea above the tunnel, or elsewhere 
than in the tunnel itself. It was provided that, 
within five years from the 2nd August, 1875, French 
and English companies should be bound to conclude 
an agreement with a view to the construction, main- 
tenance, and working of the Submarine Railway. 
Each company was to be responsible for keeping in 
good and substantial repair the portion of the railway 
situated in its own country, and, in case of default, 
the two Governments were to have power to execute 
all necessary works and repairs, and to reimburse 
themselves out of the moneys of the company. Each 
Government was to grant a concession to its company 
for 99 years from the opening of the railway, and at 
the date fixed for the termination of the concession, 
or at an earlier period, in the event of forfeiture of 
the concession, each Government was to become 
possessed of all the rights of the company established 
in its own territory. Moreover, during the five years 
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would also very much facilitate the ventilation of 
the tunnel, it was not imperative that it should 
remain after the completion of the work, and might 
be permanently closed by filling with concrete, so 
that it was not therefore prejudicial to the scheme. 
It. will be noticed that the gradients of the tunnel 
were so arranged that the drainage would flow either 
to shaft No. 1 or No. 3. 

The original proposal was that the traftic through 
the tunnel should be worked by ordinary steam 
locomotives, so that engines of all the great rail- 
ways would then be available in times of emergency. 
The original estimate for these works was £6,998,200. 


We now turn for a moment or two to a portion of | 


the subject which does not deal with engineering 
and geological matters, but which throws a very 
interesting light on the manner in which the Channel 
Tunnel scheme was regarded in its earlier days. It 
will be remembered that in our second article— 
November 10th—we showed that in 1875 an Inter- 
national Commission was appointed to inquire into 
various matters connected with the proposal to 
connect France and England by means of a tunnel. 
That Commission, on the 30th May, 1876, adopted a 
** Project to serve as a basis for a treaty to be con- 
cluded between France and England concerning the 
Channel Tunnel and submarine enterprise.”” The 
document was signed by Messrs. H. W. Tyler, C. M. 
Kennedy, and Horace Watson, and by Messieurs. 
Ch. Gavard, C. Kleitz, and A. de Lapparent on behalf 
of France. It will be noticed that one name was 
changed from the list we gave in the article above 
referred to, Monsieur Ch. Gavard having taken the 
place of Monsieur Droeling. In it, first of all, the 
boundary between France and England in the tunnel 
was laid down as being half-way between low-water 
mark—above the tunnel—on the coast of England 
and low-water mark—above the tunnel—on the 
coast of France. This boundary was to be ascer- 


tained and marked out under the direction of an 
International Commission—consisting of three French 
and three English representatives—also provided for in 
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| before the termination of the concession, each 
| Government was to have the right to receive the 
revenues of its company in order to put the line in 
thorough repair unless the companies had themselves 
done so. Twenty years from the date on which the 
company declared its intention to retain the conces- 
sion were to be allowed for the completion and opening 
| to public traffic of the railway, and at any time after 
| the end of thirty years from the opening of the line 
each Government was to have the right of purchasing 
the portion of the undertaking belonging to its own 
company, but this could only be effected after a joint 
agreement between the two Governments. 

The agreement as to the amount of money to be 
paid is interesting. The amount was to be deter- 
mined in each country under the supervision of the 
International Commission as follows :—The net 
receipts of the company during the seven years 
immediately preceding the year in which the purchase 
was to be effected were to be taken as a basis. The 
two years of minimum receipts were to be excluded, 
and a mean taken of the net annual receipts of the 
remaining five years. That mean net receipt was to 
form the amount of an annuity to be payable to the 
company for the unexpired term of the concession, or, 
at the option of the British Government, for the 
purchase of the English concession, the basis of the 
calculation of a capital sum representing the value of 
the annuity at the time of purchase. 

The working and maintenance of the railway after 
the purchase, or the termination, or the forfeiture of 
the concession in either country, was to be provided for 
by a supplementary convention, which was then to be 
made between the two Governments. Each Govern- 
ment was to have the right to suspend the working 
of the railway, and the passage through the tunnel, 
whenever: either should think it necessary to do so. 
There was also a provision that each Government 
was to have the power, to be exercised if and when it 
might deem it necessary, “to damage or destroy the 
works of the Tunnel or Submarine Railway, or any 
part of them, in the territory of such Government, 








and also to flood the Tunnel with water.” In case 
these powers were exercised by either Government, 
neither the other Government, nor either of the com- 
panies, was to have claim to any other indemnity or 
compensation, saving that, if they were exercised 
during the term and currency of the concession to 
either company, the period of concession to such 
company was to be extended for a term equal to that 
during which the working of the railway had been 
suspended. Each Government, however, reserved 
to itself the right, if it should think fit, to grant to the 
company established in its own country—but not tv 
the company established in the other country—such 
compensation for damage actually dene by its order 
as it might in its discretion think proper.” 

We have given the foregoing summary of the 
leading points of the agreement come to by the 
Commission, on account, partly, of its intrinsic 
interest, and partly for the sake of showing that 
as far as basic matters are concerned a treaty between 
the two countries for the construction. and_ working 
of a Channel tunnel should not, apparently, be difficult 
to conclude. It must be remembered, however, 
that at the time popular opinion in this country 
was, if not in favour of the tunnel, at any rate not 
actively hostile to it, while the attitude of the 
Government may be described as_ beneyolently 
neutral. It had expressed itself as not being adverse 
to the idea of a tunnel in principle ; but it had never 
given its consent to its being carried out. A few 
years was to bring about a very different feeling, 
and one of the outward signs of this change of feeling 
was the Order of the Board of Trade which put 
a stop to the boring operations near Dover. It has 
been said that> one of the chief factors in bringing 
about the refusal of the,Government to sanction 
the construction of a tunnel was the attitude taken 
up by the railway companies concerned, for, as we 
shall shortly show, the London, Chatham and Dover 
Company found itself unable to keep out of the 
lists. It is possible that this may be so; but at any 
rate the opinions of military authorities had something 
to do with the matter, and a widespread feeling 
developed itself that, since Britain’s strength had 
always been in her isolation, it would be a very great 
mistake to do anything which might destroy or 
lessen that isolation. Military authorities, it may 
be said, were divided in their opinions, but possibly 
the opinion which carried the most weight was that 
of Sir Garnet Wolseley, and he was violently opposed 
to the construction of a tunnel. 








COAL AND ITS ECONOMIC UTILISATION. 
No. L. 


Proressor J. 8S. 8. Brame, Professor of Chemistry at the 
Royal Naval College, Greenwich, delivered the first of 
three Howard lectures on ‘‘Coal and its Economic 
Utilisation,” at the Royal Society of Arts, on Monday. 

After pointing out that in the year 1913, a period 
undisturbed by the war or labour difficulties, we reached 
our maximum output with 287,430,473 tons, of which 
189,000,000 tons were retained for home use, the lecturer 
went on to deal with the future position in relation to the 
need for economy. Sooner or later, perhaps within the 
next 50 or 100 years, we should come to a period when 
coal would be very scarce. The movement which had 
brought into existence the British Association Fuel 
Committee must be productive of good, but hitherto the 
great public had remained absolutely untouched by the 
appeals of the scientists, which had realiy been appeals 
to scientists already convinced. Personally, he did not 
think any one society could do very much in a matter such 
as this. It was a subject in which we must look for 
united action on the part of all the learned and technical | 
societies, and it was in the hope of getting something done, 
and preventing the matter being shelved again that it was 
now brought forward. 

To grasp the great importance of the coal problem we 
must study it in relation to our great commercial rivals. 
Whereas in the middle of the last century Great Britain 
was by far the largest producers of coal in the world, the 
United States and Germany had since then increased their 
output at a greater rate. The American output had 
doubled itself every twelve or thirteen years. Thus, in 
1845, the United Kingdom produced 31,500,000 tons, she 
now produced 269 millions ; the United States of America 
produced 4,400,000 tons and 519 million tons respectively, 
and Germany 3,500,000 and 108 million tons respectively. 
What was more important even than the increased 
output of Germany and the United States, was the larger 
proportions which those countries retained for home 
consumption. The United States retained 90 per cent. 
for home use, Germany 75 per cent., and the United 
Kingdom 67 per cent. Thus not only were we exhausting 
our supplies at a greater rate, but. we were retaining less 
at home, and we must consider how to reduce the large 
percentage of output to reserves, which was 0.140 per cent. 
per annum in the case of Great Britain ; 0.040 per cent. 
in Germany, and 0.013 in the United States. If Great 
Britain was to maintain her place as a great manufacturing 
nation she must have cheap coal, and the necessity for 
economy, as far as we could exercise it, was amply justified. 


‘The Royal Commission of 1904, in its estimate of the 


savings that could be made, relied largely upon the use of 
gaseous fuel, but the hopes of the gas engine had not been 
fulfilled owing to the remarkable development of the 
steam turbine. At the same time, even if we practised 
every possible economy, the result would not be, as some 
economists thought, a reduction in our consumption of 
coal, because, following well recognised ‘trade laws, the 
economies in the production of coal which were possible 
and which would keep coal cheap, would make industries 
dependent upon coal flourish and the demand for coal 
would increase. 
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Turning to the question of export of coal. If, as our 
political economists told us, our coal export was essential to 
our well-being we must realise that it was bringing us nearer 
to the dayjof dear coal. In other words, we were mortgaging 
the interests of posterity with the interests of the present, 
and it was doubtful whether posterity would thank the 
system of economies which permitted this when they came 
to suffer shortage through this cause. Obviously, the 
matter was one that required very careful consideration. 
It was clear that we could not have any drastic interference 
with our export of coal, and the time must therefore be 
anticipated, as was pointed out by the Royal Commission 
of 1871, when it would be more economical to import part 
of our coal supplies. Only in this way could we stave off 
the evil day of a serious shortage in our own supplies. He 
regarded the suggestion of the revival of the tax on exported 
coal as the nucleus of a fund to investigate means for fuel 
economy as a sound one. The public could not be 
educated too fully with regard to possible political develop- 
ments as regards our coal supplies in the future. Private 
enterprise had been allowed to exploit coal in an 
unrestricted manner, subject only to safeguards for the 
miners, but the public had the inalienable right to demand 
that the coal reserve of the country should be worked in 
such a manner that its future prosperity was provided for 
by every possible means. 

Looking ahead, he saw no immediate prospect of an 
alternative to coal. Oil had been looked upon as a 
possible alternative, but the facts rather showed that the 
available supplies of oil would be exhausted before coal, 
and im any case oil was an imported article. Many other 
sources of power had been suggested, but none could be 
regarded as likely to be practical within a reasonable time. 
Every care must be taken to avoid waste in production 
and utilisation. At present much valuable coal was left 
underground, sufficient attention was not paid to prepara- 
tion for the market, and a more general adoption of sizing 
and washing would render available large amounts of 
small coal now of little commercial value. 

Whilst many of our methods of using coal were extremely 
wasteful, nevertheless sufficient credit was not given by 
coal economists to the considerable advance in economy 
which had already been made, and made, moreover, 
without legislative action. Indeed, he had not very much 
faith in the appeal for legislative action to compel economy 
in fuel. Parliamentary action in this matter could only 
be indirect, such, for instance, as making provision for 
national fuel-testing laboratories where coals could be 
tested as to their suitability for various purposes. In such 
matters as this, the nation had a right to call for Parlia- 
mentary action, but he did not believe Parliamentary 
action could ever be stimulated to the point of prohibiting 
the use of raw coal for, say, domestic purposes, quite apart 
from the strong opposition there was bound to be from the 
powerful vested mterests concerned. Economy, however, 
was absolutely essential, because the moment that coal 
in this country became relatively dear compared with 
other commodities, or compared with coal in other countries, 
would mark the commencement of the restrictions of 
some of our greatest industries, notably iron and steel. 
To maintain our position we must by every means in our 
power economise in the means of production of coal and 
economise in its use, and there was no doubt that sooner 
or later we must rely upon something other than our coal 
export trade for the maintenance of our foreign trade. 

The second and third lectures will be delivered on 
December 4th and 11th. 








EPFICIENCY.* 
By EDWARD E. WALL. 


I nAvE a high regard for -efficiency, provided I am 
allowed to define the word. If I were living in a cum- 
munity all of whose members were 100 per cent. efficient, 
1 would move out as soon as possible, for two reasons— 
first, because I would not like to be kept keyed up to 
concert pitch all the time, even if it were possible; and, 
secondly, because it would be extremely disagreeable to 
live with people who never made mistakes. When you 
come to think of it there is an immense amount of enjoy- 
ment to be found in other people’s mistakes. 

Imagine yourself condemned to live among people who 
never wasted a second of time, never made a superfluous 
motion, never had an idle thought. All forms of pleasure 
would become work with a purpose. You could never 
have the satisfaction of complaining about any service. 
You could never complacently explain to your wife or 
your friends how much better a thing could be done 
if you had the matter in charge. You could not hold forth 
eloquently on the mismanagement of municipal depart- 
ments, and tell how a million dollars a year could be saved, 
Everything would be so perfect and so well-ordered that 
there would be no pleasure in life, and you would weleome 
death as a relief, hoping to land in Hades where there was 
some variety. 

* Efficiency’ has become a most popular catchword 
durmg the last few years. You hear it on the street 
cars, you hear it in the restaurants and on the streets ; 
and you read it in the papers and magazines. “ Efficiency ” 
as it seems to be understood now consists in training 
yourself to such an accurate measure of time and motion 
that you will have no opportunity to do anything but 
work. 

From every platform, orators inflated with verbosity, 
hurl the word “ efficiency ” at you, and think they have 
said something. In nine cases out of ten the speaker 
has not even a bowing acquaintance with the real thing, 
and would not recognise it if he chanced to meet it. J 
have but little patience with the latest ideas of efficiency, 
as exploited in the exaggerated reports which are current, 
where the cure for all evils lies in the employment of an 
efficiency expert. 

I can hardly believe that any business that has grown 
up and prospered under the same or successive manage- 
ments, and where every detail has at some time been a 
subject of study by one or more men who are not altogether 
without brains, can be revolutionised in a few weeks’ 
or months’ review by a so-called expert. 

Efficiency, as I would define it, is much the same as 


* Read before a mevting of the Engineers’ Club, St, Louis, U.S.A., 
Sept. 6th, 1916, 





improvement or progress. a sort of perpetual reduction 
in the Probable Error. 

Any man, following the same occupation or directing 
the same activities, year after year, who can make a 
better showing each year, may be called efficient. Or, 
if he can equal or better the results obtained by other 
men in similar lines of work, I should call him efficient. 
But to ask me to believe that efficiency consists in reducing 
human beings to the mathematical accuracy of automatic 
devices, so that they may be card-indexed, and each one 
placed in an organisation so that he will fit in and become 
an infinitesimal part of some great machine directed by 
an expert, is too much of a strain on my credulity. 

I want to live with people who are human, who occasion- 
ally waste time, who make mistakes, who are not by 
any means perfect, but who are just like myself, cheerful, 
morose, angry, friendly, sad or joyful by turns, just as 
circumstances determine. 

Let us beware of becoming too efficient lest we lose 
sight of much of the beauty of the world, and miss a great 
part of the joy of living. 








PNEUMATIC GRAIN ELEVATORS. 


On Saturday last, 25th inst., Mr. Cecil Bentham, 
M.1. Mech. E., read a paper before the Manchester Associa- 
tion of Engineers on “ Pneumatic Grain Handling 
Appliances.” He said that as we in this country were 
largely dependent on imported grain for many necessities 
in addition to our daily bread, this fact, together with 
the importance of discharging ships quickly and economic- 
ally, made this problem of the first importance to the 
nation. The purposes to which grain elevating plants 
are applied were divided into the following three heads :— 
(1) Discharging ships either to quay or to barges. (2) 
Discharging barges at mills or granaries. (3) Conveying 
grain long distances. The method of conveying the 
grain is to create a partial vacuum in a receiving chamber 
by means of an exhauster or pump ; the air rushing along 
the conveying pipe carries with it a stream of grain from 
a nozzle at the free end of the pipe line depositing it 
in the receiving chamber at the other end. The grain 
is then discharged from the receiving chamber by means 
of some form of valve and is afterwards dealt with 
mechanically. 

The advantages of using a pneumatic plant in the first 
two methods mentioned, namely, for discharging ships 
or barges, were enumerated as follows :—({a) The amount 
of labour is considerably reduced as compared with 
any other means of discharging grain, this being due to 
the fact that a pneumatic pipe will pick up nearly all 
the grain from the floor of the ship or barge without 
being ‘‘ trimmed,” as is necessary in the case of bucket 
elevators, grabs, &c. This avoids the necessity of engag- 
ing a large number of casual men when a cargo is being 
discharged. (6) It is healthier for the men engaged in 
discharging grain with pneumatic plants than with 
bucket elevators or other mechanical appliances. All 
grain contains dust varying in quantity and composition 
according to the condition or the part of the world in which 
the grain is produced ; with ordinary buckets this dust 
is stirred up and permeates the atmosphere, and it is 
then breathed by the men who are working in it. The 
dust is deleterious to the men, dust from maize especially 
affecting the eyes. (c) By passing the grain through 
the pipes in a strong current of air it is aspirated, and if 
the temperature of the grain has risen on the voyage, 
the effect is to improve its condition. The vacuum 
is also supposed to kill weevils and mites, though the 
evidence on this point is not sufficient to form a definite 
conclusion at present. (d) Some amount of dust is also 
separated from the grain during its passage through the 
pipes and may be discharged from the plant separately. 
This separation is taken advantage of in mills where 
the grain is used, but whilst in transit it is still unfortun- 
ately considered necessary to put all the dust back into 
the grain in order to avoid loss of weight. (e) With 
pneumatic tubes the poop and bunker hatches may be 
discharged without any special scheming, because it 
is only necessary to pass the grain pipe down into the 
hold, and all parts of the hold may be reached even when 
difficult corners. have to be negotiated. Where bucket 
elevators only are installed it is frequently necessary 
to discharge these holds entirely by means of hand labour. 
(f) Parcels of grain are sometimes separated by cloths, 
and in these cases the pneumatic method is the only 
one except hand labour which entirely obviates the risk 
of mixing. (g) Discharging can proceed in all kinds of 
weather, as it is only necessary to keep the hatch open 
sufficiently to operate the pipes. (h) The average capacity 
of a pneumatic plant is near its maximum capacity, 
whereas with the mechanical plant the average capacity 
is only a small percentage of the maximum capacity. 

The author then went on to describe one or two typical 
plants made by the firm of Henry Simon, Limited, the 
chief features of which have already been dealt with in 
Tue Encrneer. He said that one of the early objections 
to the use of pneumatic plants was the comparatively 
large amount of power which was absorbed. In the 
early plants about 4 horse-power was absorbed per ton 
of grain per hour handled when discharging ships, whereas 
now the power is from 1 to 1} horse-power. For conveying 
grain considerable distances this power is considerably 
exceeded, and if mechanical appliances can be used 
the pneumatic method is not economical for long distance 
conveying. It, however, frequently happens that there 
are more or less serious obstructions in the way of intro- 
ducing mechanical appliances, whereas a single pipe 
may be taken in any desired direction with very little 
inconvenience. s 

The power absorbed by a pneumatic grain-handling 
plant is extremely latge in proportion to the actual work 
done. In a well designed plant in fairly good condition 
the mechanical efficiency would only be froin 5 per cent. 
to 6 per cent. This, the author said, was perhaps not 
a very satisfactory method of stating the power absorbed, 
because theoretically, no work is done in conveying 
horizontally, and most pneumatic installations for 
discharging ships or barges inevitably involve the passing 
of the grain in a horizontalUirection in addition to a vertical 





direction. If, however, pneumatic plants were compared 
with purely mechanical appliances, such as bucket 
elevators, which up to recent years were the most general 
method of discharging grain, it was found that the power 
absorbed by a pneumatic plant is still comparatively 
high. On the other hand, the bucket elevator for dis 
charging ships is somewhat complicated, especially whore 
large variations in height have to be dealt with, but when 
in good condition and working at a maximum capacity, 
it gives a hanical efficiency of 50 to 60 per cent., 
but to obtain an average capacity equal to a pneumatic 
plant a bucket elevator would require to have a largor 
maximum capacity with consequent additional running 
osses. 





A vote of thanks to the author for his paper was propose 
by the President, Mp F. Reed, and seconded by Mr. 
W. Fox, the mechanical engineer to the Manchester 
Ship Canal. ‘Lhe latter related some of his experiences 
with a pneumatic grain elevator, which was erected on 
the banks of the Ship Canal some eighteen years ayo. 
The paper was subjected to criticism by Mr. Cramp, 
first on the ground that only one type of plant had been 
dealt with, and secondly, on the ground that the author 
had not dealt sufticiently with the theoretical side of tho 
subject, especially with regard to air pressures and velo 
cities. He also complained that in the plants described 
the grain was always lifted vertically and never conveyed 
horizontally, He said that although the suction nozzlo 
was an important part of pneumatic plant, its desizn 
was not of very great importance. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE CHANNEL TUNNEL. 


Srr,—Your leading article on the possibility of making the 
tunnel is what’ most engineers assume can be done——though 
the rapid jump from 3} millions to 8 may be caused by makiny 
a double line. No one doubts the possibility of finishing the 
work ; but the cost is likely to be much above 8 millions. 

The point at issue is the cause behind the project. [t was 
urged in 1884 that it was the object of capitalists to make 
money, and the same can be said to-day. 

Undoubtedly, the tunnel will link up the lines on British 
soil and on French; but the shortness of the English linc. 
is dwarfed before those of France, and French capitalists will 
reap the benefit. The capitalists for the tunnel will reap 
advantage; but the capitalists of the docks, now engaged 
in the Marseilles trade, will lose, besides ships, men, and all! 
engaged in what is now a business enterprise, will lose the trace, 
and poverty will arise that a few may benefit. This is why tho 
tunnel should not be made; because it is a mere party affair 
of advantage to a few and disadvantageous to many. 

it is only necessary to examine the shipping manifests of 


some of the docks on the Thames to see how large the trace - 


is now with the sea route to Marseilles, and a moment’s thought 
will reveal the hardship it will entail whilst the few benefit. 

Its construction is unpatriotic, and the Ministry will be 
responsible for a great lack if they allow themselves to be 
cajoled into allowing it. Surely, the present war is not the 
time to allow a scheme like this to be pushed against British 
interests. 

To say that safeguards will protect the tunnel against 
invasion is to say little, because that is easy, but it will not be 
so easy to save poverty if the construction is gone on with, 
and it will be a miserable attempt to hoodwink Britishers 
that a few capitalists roister in future prosperity. 

Joun Barry. 
THE POWER OF CRANES. 

Sir,—On page 469 of this week’s issue you give particulars 
of a five-ton electric locomotive crane. As the particulars 
given distinctly show that the crane will only lift five tons 
on the double chain and the return block, we would ask you 
whether your experience of the trade would lead you to accept 
the definition, that a five-ton crane means with a double chain 
and return block only ? 

We are conti lly handling cranes, and we always have 
a difficulty, both with makers and sellers, as to whether a five- 
ton crane will lift five tons on a single chain or with a double. 

I think you will see the point is very important, as there is 
an immense difference between a crane that will lift five tons 
single chain and five tons double chain, and when one is buying 
or selling or dealing with a five-ton crane, what should be 
the meaning of the term ? 





W. J. OG. 


THE SHIPPING OF FOOD. 


Str,—The loss of merchantmen—neutral and Britisl—lhas 
become serious, and is largely responsible for the rise in the 
price of food. Should the loss continue at the present rate 
there would be a shortage of food such as it is not pleasant 
to contemplate. Now,though our splendid Navy may devise 
—as it did when the original submarine attack on merchantmen 
was made—means for dealing with the latter type of submarines, 
it is too serious a matter to “ wait and see.”” The Press has 
already been advocating the arming of all merchantmen, which 
would apparently have good ts and no drawbacks, for 
the Germans are already treating merchantmen as if they were 
armed. I wish, however, to urge that we once more copy 
the Germans and build large ine merchant This 
war has shown that dog can’t eat dog; in fact, I can recall 
only one instanee—which occurred near Venice—in which one 
submarine sank another. Hence our merchant submarines 
would be almost i from ful attack, for the Germans 
have no surface boats in the Atlantic. A surface boat can 
maneuvre to avoid a torpedo in only two dimensions of space, 
and owing to the height of hull is visible from afar; but a 
submarine, even when running at the surface, is visible from 
only a short distance, especially from another submarine, 
and «a submarine can dive, she can manguvre in the whole 
three dimensions of space. Hence, most of the journey would 
bo performed at the surface, under which conditions the speed 
of a submarine is little inferior to that of an ordinary merchant- 
man. 








Atrrep 8. E, ACKERMANN, 
B.Sc. (Engineering), M. Cons. E. 
London, 8.W., November 7th. - 








Pir Swarr SInKING BY THE FREEZING Process.—In cn- 
nection wit’; our article on the above subject in last week’s 
issue, it should have been stated that the process was used at 
the Llay Main Colliery, and not at the Llay Hall Colliery—the 
two being entirely distinct. 
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WOLFRAM FROM THE MALAY STATES. 





Tne demand for tungsten ores for the manufacture of 
war material has prompted inquiry into the Empire 
resources of these ores. In the last report of Mr. W. Eyre 
Kenny, Senior Warden of Mines, Federated Malay States, 
it is stated that the total tonnage of tungsten ores exported 
from those States in 1915 amounted to 291 tons, in 1914 
to 261 tons, and in 1913 to 225 tons. The greater quantity 
was low grade ore, and carried less than 65 per cent. of 
tungsten acid, Tungsten ores, aggregating 407 tons, were 
imported from other countries, and re-exported: after 
treatment at separating works in the States, but are not 
included in the above-quoted figures. There is nothing 
to show to which countries the tungsten was exported. 
The value of wolfram alone exported from the Federated 
Malay States in 1915 was £32,174. 

It is not generally realised that tungsten ores do not 
occur in the Federated Malay States in defined deposits, 
and that by far the greater bulk is found in small quanti- 
ties,-irregularly intermixed with tin ore and valueless 
matter. These facts render it impossible to obtain any 
large increase in output. The ore is also mainly of a low 
grade, which is not a favourable factor. Every effort has 
been made by the authorities to stimulate production, 
however. Export duty has been suspended, and special 
terms are given to prospectors and as regards mining 
rights. 

Turning to the statistics of the Straits Settlements, more 
light is obtained with regard to the supply of wolfram from 
the Malay Peninsula and Archipelago. The total value 
of the exports for three years was as follows :—1913, 
£74,638 ; 1914, £54,130; 1915, £69,900. Wolfram was 
imported into the Colony from the following countries :— 


1913, 1914. 1915. 

Tons. Tons. Tons. 
Burma ieee s eh caet ee 115 28 22 
British Malay States fa. See 268 230 220 
Siamese Malay States .. 870 179 266 
Dutch Islands ns _- —_ 18 


It is interesting to note to which countries the wolfram 
was exported, and the principal purchasers are given 
below : 


1913. 1914, 1915. 

5 Tons. Tons. Tons. 
Ser a CESS 21 _— _ 

France Poteet te , 129 103 182 
PR Te et 527 307 — 

United Kingdom .. . . 5 76 400 


It should be explained that the excess of exports over 
imports is not due to the mining of wolfram in the Straits 
Settlements, but to its extraction from the tin ore sent 
for treatment to the great tin smelting establishments 
in the Colony. These particulars, the significance of 
which will be noted, have been given to us by the Malay 
States Information Agency, of 88, Cannon-street, E.C, 








A LONDON BOILER EXPLOSION. 

A SOMEWHAT extraordinary state of affairs was revealed 
at the Board of Trade inquiry into a fatal boiler explosion 
in an East End clothing factory on June 5th last. The 
inquiry, which concluded on Tuesday, having lasted 
seven days, was conducted on behalf of the Board of Trade 
under the Boiler Explosions Acts, by Mr. A. A. Hudson, 
K.C., who had the assistance of an engineer in the person 
of Mr. Melrose. 

Briefly, the facts are as follows :—Messrs. Selincourt and 
Son, clothing manufacturers, of Copperfield-road, Stepney, 
had two Hoffman cloth pressing machines, each of which 
was supplied with steam’ from a small gas-heated boiler 
measuring 2ft. 8in. by 9}in. external measurements. 
They were bought from Messrs. Isaac Braithwaite and 
Son, engineers, of Kendal and London, who are the sole 
agents in this country for the American owners. As 
fitted, however, the machines differed somewhat from the 
original American design, and to these alterations the 
Commissioner traced the primary cause of the accident. 
Machines of the type, however, have been on the market 
since 1912, and about 150 are in use and have given no 
trouble. The boiler was designed for a steam pressure of 
60 Ib., heating being effected by a gas ring. Not being 
manufacturers themselves, Messrs. Braithwaite handed 
over the manufacture of the boilers to the Derby Boiler 
Company. The original boiler sent from America as a 
pattern was butt jointed and welded by the oxy-acetylene 
process, the thickness of the steel being 14 gauge or slightly 
less than fin. In 1914 the Derby Company suggested 
that the shell should be a full jin. thick, and that instead 
of the butt weld there should be a butt strap welded by 
the oxy-acetylene process. A further modification was 
the setting of the safety valve in a case, and later a stop 
valve was introduced between the boiler and the separator. 
It was in these respects that the boiler which exploded 
was modified. 

Commenting on these facts, Mr. Hudson said that 
whilst the boiler was reasonably foolproof as made in 
America, the modifications had rendered it a dangerous 
machine. In saying this, he took occasion to refer to the 
fact that no active member of the firm of Messrs. Braith- 
waite who had appeared at the inquiry showed any 
practical training either in boilers or steam engines, nor 
had any: of them served their time or apprenticeship. 
The chief object of the stop valve was to enable repairs to 
be made whilst the boiler was under steam, and the effect 
was that if the stop valve was used in this way the pressure 
gauge was put out of action, for it was on the separator. 
‘It was impossible to use the gauge, and safety depended 
upon the effectiveness of the safety valve. He had 
enquired of various experts as to whether they had ever 
heard of a steam boiler without a pressure gauge, and the 
answer had invariably been “‘ No.’ Whilst it was under- 
standable that persons ignorant of boilers should send out 
a boiler so defective, it was surprising to hear that similar 
boilers had been insured by one of the largest boiler 
insurance companies in the country, and that none 


of this company’s inspectors had ever reported 
upon the fact. Perhaps the fact that the large 
insurance companies had - passed such boilers was 


some excuse for Messrs. Braithwaite continuing to send 
them out, but it would be dangerous to introduce such a 
principle. Again, the insurance company’s engineer 


admitted that no experiments had been made to see 





whether the jin. area safety valve was sufficient. As a 
matter of fact, the valves now fitted had an area of in. 
The valve fitted was bad in form, because the small lever 
which operated the spring did not lift the valve and 
therefore gave no indication whether the valve was in 
working order or not. » 

Even these defects might not have been serious in a 
factory where skilled attention was available, but that 
was not the case here. 1t appears that the firm appointed 
a general manager, who, in turn, appointed a manager of 
the particular factory—the company had two factories— 
and the factory manager selected a departmental manager 
to look after the machinery, and he, it was admitted, knew 
nothing about it. A mechanic was employed on odd 
occasions, but he was not responsible for the running of the 
machinery. Thus it came about that on the morning of 
June 5th the pressure gauge of the boiler showed little 
or no pressure at about 7 a.m. when the men came in to 
work, a few minutes later there were signs that something 
was wrong, and whilst a workman was in the act of 
turning off the gas, the boiler exploded killing the man 
and injuring three others. «Investigation showed that 
the safety valve was stuck fast and the stop valve closed, 
although there is some doubt es to whether the latter was 
not closed after the explosion through so many people 
handling the débris. As to the pressure at which the 
boiler, normally designed for 60 lb., exploded, experiments 
made by the Surveyor of the Board of Trade showed that 
with all outlets closed, the steam reached 60 Ib. in 
18} minutes, and after that it increased at the rate 
of 10 Ib. per minute, and if the explosion took place as 
suggested at 7.10 a.m., the steam pressure would have 
been 175 lb. Of course, had the safety valve been in 
working order the accident would not have happened ; 
that was the definite view arrived at by the Commissioner. 

Dealing with the question of responsibility, the Com- 
missioner said there had been a good deal of crass ignorance, 
and in some cases culpable negligence. He considered 
Messrs. Braithwaite were partly responsible for the 
accident, first by sending out a dangerous machine, and 
secondly, for not warning the users that it needed 
expert attention. He did not hold the Derby Boiler 
Company responsible. To a minor extent, he held the 
principals of Messrs. Selincourt responsible for the 
accident, because a firm could not discharge its responsi- 
bility by appointing managers, however highly paid, if 
they knew nothing of the works they were appointed to 
manage. The manager of the tactory ought to have seen 
that the boilers were properly looked after, but in selecting 
his departmental manager, the manager of the factory 
was aware that he knew nothing of boilers. Therefore 
the manager of the factory was also partly to blame. 

Finally, the departmental manager, aware that he 
himself knew nothing about boilers should, with the 
powers he had, have called in expert assistance. Further- 
more, his attention had been called to the fact that the 
safety valve was not in working order, yet he took no steps 


to have it put right. Therefore, he considered the 
departmental manager primarily responsible for the 
accident. 

In conclusion, the Commissioner said he had no 


hesitation in advising that the area of the safety valve of 
the boiler be increased to an area well in excess of the 
ordinary requirements, and that the safety valve should 
also be capable of being moved in its seating to test 
whether it was operative. Furthermore, in all cases these 
boilers should be entrusted to the care of a capable 
mechanic. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, DECEMBER 4ru. 


Roya. Socrety or Arrts,—-John-street, Adelphi, London, 
W.C. Howard Lecture: ** Coal and its Economic Utilisation,” 
by Professor John 8.8. Brame. Lecture II. 5 p.m. 

Roya Institution OF Great Brirarn.—Albemarle-street, 
Piccadilly, W. General monthly meeting of the members. 
5 p.m. 

TUESDAY, DECEMBER 5ru. 

Tue ROntTGEN Society.—lInstitution of Electrical Engineers, 
Victoria Embankment, W.C. Paper on *‘ Some Remarks upon 
Pastilles,” by Dr. Levy and Mr, Stenning. 8.15 p.m. 

Tue Lnstirution o¥ Civi, Encinerrs.—-Great George-street, 
Westminster, 8.W. Paper on “ Kead Bridge,” by James 
Benjamin Ball, M. Inst. C.E. Paper on ** Experiments on Earth 
Pressures,” by Ponsonby Moore Crosthwaite, B.A.I., M. Inst. 
C.E, 5.30 p.m. 


WEDNESDAY, DECEMBER 6rx. 
RoyvaL Society or Arts.—-Jolin-street, Adelphi, London, 


W.C. Ordinary meeting. ‘The Coal-tar Colour Industry, ’ 
by C. M. Whittaker, B.Sc, 4.30 p.m. 
FRIDAY, DECEMBER 8ru. 

Tue Instrrution oF WATER ENGINeEERS.—Apartments of 
the Geological Society, Burlington House, W. Paper on 
‘The Cross Hill Covered Service Reservoir for the Birkenhead 
Corporation,” by Mr. J. E. Binnie; and “The Rating of Water- 
works,”’ by Mr. Charles Clifton, P.A.S.I. 


SATURDAY, DECEMBER 9ru. 


Tue Instrrution or LocoMoTivE ENGINEERS.- 
Westminster. Paper on ‘* Locomotive Fire-boxes,”’ 
Smith-Mannering. 2.30 p.m. sharp. 


MONDAY, DECEMBER IIrtu. 


Royat Socirery or Arrs.—John-street, Adelphi, London, 
W.C. Howard Lecture :—‘‘ Coal and its Economic Utilisa- 
tion.”” No. III. By Professor John 8. 8. Brame. 5 p.m, 

Tue Society or ENGINEERS,—Apartments of the Geological 
Society, Burlington House, Piccadilly, W. (1) Paper on “* The 
Sources of the Minerals Required by the Iron and Steel Indus- 
tries of the United Kingdom,” by Professor William G. Fearn- 
sides. (2) Paper on ‘The Mineral Resources of the British 
Empire as regards the Production of Non-ferrous Industrial 
Metals,” by Professor C. Gilbert Cullis. 3 p.m. 

Junior InstiTuTION OF EnGineERs.—Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential Address 
on “Industrial Engineering: Present Position and Post-war 
Outlook,” by Frederick William Lanchester. 8 p.m. 

TUESDAY, DECEMBER 12rx. 

Cotp SroraGe Aanp Ice Assoctation.—The Royal Society 
of Arts, John-street, Adelphi, London, W.C. Paper on ‘* Educa- 
tion and Research in the Refrigerating Industry,” by Mr. J 
Wemyss Andersen, 6 p.m, 


Caxton Hall, 
by Mr. 





PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 





Extraordinary Premiums on Finished Iron *‘ Extras.” 


STAFFORPSHIRE marked bars are stili subject to 
24 per cent. discount ; but the question of falling into line 
with the movement for establishing net prices is to be 
considered by their makers in the near future, and the 
opposition to departure from the immemorial usage of the 
trade appears to be weakening. Small sizes of bar iron of 
merchant qualities are in as urgent demand as ever. There 
is a continuous inquiry on behalf of France. Some busi- 
ness is also being done on account of Italy and Russia. 
Ironmasters who can supply any bars under jin. size are 
able to charge big extras. It does not appear that the 
new British list of extras laid down as a result of the recent 
National Conference is uniformly applied. Some leading 
firms in the Staffordshire trade have issued the list to their 
agents with the intimation that it will be adhered to. 
But the fact that there are merchants who are still in 
ignorance as to the details indicates that the old order of 
things has ‘not been entirely uprooted. . Extras are still 
being adjusted in many eases to the exigencies of the 
particular order. The time which has elapsed since the 
recent national resolutions, passed in Birmingham, abolish:- 
ing discounts, and arranging the new list of extras, which 
has received the approval of the Ministry of Munitions, has 
revealed an extraordinary condition of things with respect 
to premiums over and above the official “ extras “ which 
merchants have to pay to secure deliveries. Staffordshire 
iron merchants assure me this week that ironmasters are 
charging remarkable premiums upon bars—rounds and 
uares—of ial sizés entailing extraordinary rolling. 
Although the new list for extras shows an advance of 20s. to 
30s. per ton over the old one, as I set out in detail last week, 
ironmasters decline to deliver on it. They demand a pre- 
mium of £1 to £2 per ton, and for some sizes of £3 per ton. 
This is serious, since, as I pointed out, the new “ extras” 
list, without premiums, quotes jin. bars numbers 10 
and 11 gauge 160s. above ordinary general large sizes 
and in. 120s., and proportionately equally high 
‘extras ’’ on many other sizes. When it is borne in mind 
that the “‘ extras ”’ list comprises fully 1600 different sizes, 
the difficulties confronting merchants will readily be 
understood as very great. 


Short Deliveries of Manufactured Iron. 


Deliveries of manufactured iron are still in very 
short case. It is useless for consumers to attempt to 
negotiate early delivery of anything more than small lots. 
A considerable amount of business had to be turned down 
owing to lack of facilities for putting it through. The 
output available for the general trade has become 
slender, but considering the apparent stringency, houses 
which are largely concerned with civil requirements are 
doing a substantial amount of work. With the supply of 
raw materials cut down the sheet mills find their scope 
becoming more contracted. The black sheet branch is 
receiving chief attention, the proportion of galvanising 
pots now in service being small. Only orders which carry 
the Class A certificate can be entertained. Values remain 
undisturbed on the basis of £28 10s. for galvanised sheets 
of 24 gauge, £19 for black sheets (doubles), and £20 for 
painted sheets. There has been a decided appreciation of 
hoops. Makers are not prepared to entertain business 
at less than £18 10s. to £19, and for special accommodation 
higher prices have been paid. Bar makers have sold the 
greater part of their output well into the New Year. Nut 
and bolt iron commands £14 7s. 6d. to £14 10s. net, district 
delivery. Other current pricesare: marked bars, £15 10s., 
less 24 per cent. (Earl of Dudley’s brand, £16 2s. 6d.) 
unmarked bars, £13 15s., and North Staffordshire bars, 
£13 15s. These are the maximum prices prescribed f.0.t. at 
makers’ works net, except in case of marked bars. Un- 
controlled prices are gas strip £15 and upwards. 


Pig Iron Continues Better. 


As last week, so again this, there is much 
more active inquiry for pig iron, and _ smelters 
have been relieved of some part of their appre- 
hensions as to the placing o: their output by the 
authorisation of shipments to France, Italy and Sweden. 
This export business will be cautiously watched, for while 
it is necessary on the one hand to safeguard a sufficient 
margin for home requirements, the shortage of shipping 
presents difficulties in another direction. The shipments 
now sanctioned are sufficient, however, to confirm the 
market in its more confident tone. Derbyshire houses 
generally are now quoting full maximum figures for foundry 
iron. The authorisation of further shipments has strength- 
ened their hands. Some of them are also being calied upon 
to relieve the stringency in the Scottish pig iron trade. 
Northamptonshire brands participate in the increased 
briskness of the market. Maximum prices are: South 
Staffordshire common forge, 90s.; part-mine forge, 95s.; 
foundry, 97s. 6d.; all-mine forge, 115s.; foundry, 120s. 
warm air, forge, 145s.; foundry, 155s.; special quality 
(Lord Dudley’s cylinder), 167s. 6d.; cold blast, 1§2s. 6d. 
North Staffordshire No. 4 forge, 95s.; foundry numbers, 
97s. 6d.; basic, 97s. 6d. Northamptonshire, No. 4 forge, 
87s. 6d.; No. 4 foundry, 89s; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derby- 
shire No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 
foundry, 94s. 6d.; No. 1 foundry, 96s. 6d.; basic, 97s. Gd. 
Some of the Staffordshire smelters are well sold, and are 
receiving inquiries as to supplies in the New Year. ‘They 
are not disposed to commit themselves so far forward. 
Current business, apart from small lots for prompt delivery, 
is subject to the renewed reservation that any advance 
sanctioned by the Ministry at any time shall apply. 


Remarkable American Raw Steel Prices. 


Only odd lots of material are coming to hand from 

They consist chiefly of wire rods, to which are 
added a few billets. Sheot bars are unobtainable. The 
trend of values for American semis is upward. Wire reds 
inako £22, American torgings, which before the war cost 


America. 
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about £5 delivered, are now being bought in small quan- 
tities at £15 5s. The enormous freight, approaching £7 
per ton, as compared with about 7s. before the war— 
impossible as such an increase may seem to the uninitiated 

more and more restricts American exports to this 
country. For many descriptions of steel the freight alone 
costs 50 per cent. more than the article itself delivered in 
peace times. The tightening up of the Government 
restrictions on business in rolled steel has no marked effect. 
Practically no finished steel has been obtainable for some 
time past for purposes which did not come within the 
primary classifications. The merchant business — is 
rendered somewhat more cumbrous by the new regulations. 


Machine Moulding in the Brass Trade. 


The desire by the Birmingham brassfounders, 
to which I recently referred in this letter, to introduce 
machine moulding to a much greater extent than at present 
is still giving trouble. The operatives view the innovation 
with distrust. They insist that if machines are introduced 
the rate of remuneration applicable to hand moulding 
must apply. The weight of output is the basis in which 
Wages are arranged, and as with machine moulding the 
output is very much greater manufacturers do not agree. 
Moulding machines have been introduced at several of the 
Birmingham works, but not to anything like the extent 
they would be if the workpeople showed a more friendly 
disposition: I am told that in other parts of the country 
machine moulding is being done much more economically 
than in Birmingham. Some manufacturers are organising 
scheme of production elsewhere. Machine moulding has 
played a considerable part in the development of the brass 
trades of Germany and America. The contention is that 
if British industry is to survive it must be as free as its 
competitors to avail itself of fhe most progressive practice. 
There will always be a great deal of moulding which can 
only be done by hand. Manufacturers hold that while 
safeguarding this branch, the operatives must not be 
allowed to cripple developments in connection with 
machine moulding. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Steel, and Metals. 

THE markets generally remain in very much the 
same position, and the business, apart from Government 
work, is very difficult. The merchant and the stockholder 
in the iron and steel trades suffer most. The new regula- 
tions published last week indicate an increase of 
stringency, and leave the prospects for the class of trader 
mentioned very uncomfortable. There has been for 
more than a year great difficulty in keeping up the stocks 
in the ordinary iron and steel warehouse, and this is 
now likely to be increased. The natural difficulty inherent 
in the general situation when most producers of finished 
iron and steel are urgently occupied with Government 
work, is great enough, but this is added to by the delay 
involved by the system of permits. A stock-holder 
has to keep up the general character of his stock, and this 
means the constant ordering of small lots of various 
sizes, as these sizes are taken out of the warehouse; and 
it now takes him weeks to replace the sizes sold, when 
in ordinary times a day or two would be sufficient. The 
consequence is that much private work which is of national 
importance in keeping our export trade going, but does 
not come under any of the classes established by the 
authorities, is held up. The time has come to form 
a representative committee of the export iron, steel, 
and machinery trades which might bring these matters 
to the notice of the Government, and ascertain whether 
something could not be done to mitigate some of the 
evils of the present system. 


Pig Iron. 


The market for foundry pig iron is dull and 
quiet, and very little new business seems to be passing 
here; but, nevertheless, sellers are comparatively in- 
different. to the lack of demand, and contend that they 
can easily sell all that they are allowed to sell. Hence 
there is still no competition for orders and no probability 
of any easing off in the prices. Derbyshire and Stafford- 
shire No. 3 irons are quoted at 97s. 6d. per ton, delivered, 
and No. | irons at 101s. 6d. and 102s. 6d. respectively. 
Lincolnshire No. 3 can be obtained from the merchants 
in small lots at 99s. 6d. Scotch iron is unaltered at 
126s. 6d. for Monkland, and 128s. for Summerlee and 
Glengarnock, delivered by rail in this neighbourhood. 
it. is understood that the make of foundry iron in Scotland 
is exceedingly small, most of the furnaces being now 
employed on hematite, but, fortunately, this does not 
now concern Lancashire very much because there is 
very little inquiry for this class of pig, and the prices 
are almost prohibitive. Of hematite foundry pig iron 
one hears nothing now, and it is doubtful whether any could 
be obtained unless the circumstances were very special, 
and then an extravagant price would have to be paid. 
Forge pig iron is neglected, but one does not hear of 
any weakening of the prices. Possibly, in consequence of 
the disturbance in the working of the furnaces, rather 
more iron of forge quality will come forward during the next 
few weeks, and if the demand is no better than at present 
there may be a chance of picking up one or two cheap 
lots. The prices quoted to-day are about 96s. 6d. for 
Derbyshire, and 97s. 6d. to 98s. for Lincolnshire forge, 
delivered equal to Warrington. 


Seml-steel. 


There is no English semi-steel on offer here 
for private consumption, and American 2in. billets are 
also off the market. It is difficult to say what would 
have to be paid for American 4in. steel or blooms, but 
it has been reported that a lot was taken the other day 
at £15 10s. per ton. Last week some of this material was 
offered at £14 10s.. These prices are monstrous, indeed, 
but it does not follow that consumers can avoid paying 
them, i 





American-finished ‘Material. 


It would appear that American prices ‘are 
still mounting, for offers of bar iron and bolts and nuts 
seem to be withdrawn altogether now owing to a rise 
in the prices on the other side. Presumably the domestic 
demand there is rapidiy increasing and absorbing the 
whole make or nearly so. American wire rods, which 
had been selling at about £20 c.if., are much dearer, 
and some importers declare that the price will soon 
be £25. 


Scrap. 

The position as regards both foundry and forge 
scrap seems to be that buyers and sellers cannot come 
together because of incompatibility of ideas as to values. 
There is a fairly wide range of values in the foundry 
scrap market, say from 92s."to 105s. per ton, the latter 
being the prices asked by (but not paid to) the dealers 
for textile scrap of the best quality. Last week 102s. 
was paid, but consumers only pay these higher prices 
with great reluctance, and are often able to buy lots 
direct without going to the regular dealers. The prices 
then paid are lower, but perhaps it is scarcely fair to 
consider them as market prices. Wrought scrap is 
undoubtedly much scarcer than foundry serap, and 
although consumers protest against the prices of £6 10s. 
or £6 12s. 6d. asked by dealers, there is a better chance 
of bringing them up to the scratch. It will not be diffic ult 
to hold back any probable accumulation of this class 
of scrap until the consumer is hungry enough to give 
what is asked; unless the railway companies should 
throw a lot on the market. Steel scrap is in a better 
position than formerly, owing to the fact that some 
of the accumulation has been got rid of in the Northern 
markets. Nothing goes to Sheffield from this district, 
because the buyers there will not pay the Government 
maximum, or even as much as £5 on trucks here. 


Metals. 

Copper has again been a very strong market. 
Strong sheet copper has been put up to £187 per ton, 
which is again a record price. Copper wire is now at 
ls. 9d. per Ib., and solid drawn copper tubes at Is. 10d. 
Brass tubes Is. 6$d., and condenser tubes ls. 7}d. Spelter 
delivered here in small lots is quoted at £64, and English 
pig lead at £35 10s. English tin £194 10s. 


Manchester’s Supply of Electric Energy. 


The electrical supply undertakings the 
Manchester Corporation, like most others in large manu- 
facturing centres, have had a very strenuous year, the 
output having gone up by leaps and bounds. Fortunately, 
the electrical engineering department of this city has been 
able to cope with the great increase in the power require- 
ments. Some interesting particulars on this subject were 
given in the inaugural address recently delivered to the 
Manchester Section of the Institution of Electrical 
Engineers, by Mr. A. E. McKenzie, the local chairman. 
He said the total plant capacity installed at the three 
stations to date is 73,500 kilowatts, and when the plant 
now under construction is completed will be 93,000 
kilowatts. Included in the latter is another 15,000- 
kilowatt turbo-alternator for Stuart-street station, and a 
10,000-kilowatt set for Bloom-street station. These sets 
will displace reciprocating units of 3750 kilowatts and 
1800 kilowatts respectively. During the year ending 
March last the present 15,000-kilowatt set at Stuart-street 
station generated some 90 million Kelvins. The total 
number of Kelvins generated during the year ending 
September last was 196 millions. This was an increase 
of 27 millions, or 16 per cent., over the quantity generated 
during the previous year. This increase, however, will be 
greatly exceeded during the current year, as the increase 
of power demands has already exceeded all previous 
records. Mr. McKenzie said it could safely be predicted 
that the annual output from the Manchester stations will 
within the next five years reach 300 million Kelvins. 
He also referred to the establishment of electro-chemical 
plants in this country. Many of. these plants can be 
adapted to take a restricted hour supply during the winter 
months of the year, thus furnishing an ideal load for 
central stations. One such consumer had been connected 
to the Manchester undertaking whose demand will far 
exceed that of any other on the system, not excluding the 
entire tramway demand. This supply will be given by 
the Corporation without the latter having incurred any 
capital outlay on plant to supply it, because over the peak 
of the winter load, viz., from 3.30 p.m. to 5.30 p.m., and 
at any other times of severe atmospheric conditions, the 
consumer has arranged to reduce his load to zero if 


of 


required. Otherwise the demand will be continuous night 
and day. 
- Barrow-tn-Furness, Thursday. 
Hematites. 


There is a very brisk state of affairs in the 
hematite pig iron trade. Makers are experiencing a very 
full demand for their iron, much fuller, in fact, than they 
are able to cope with. The whole of the output of the 
thirty furnaces in blast is snapped up straight away and 
users are left short. Whilst efforts are being made to 
increase the make, several furnaces—some half-dozen— 
being got ready, no additional plant will be put in blast 
just at present. In the meantime the iron is being 
distributed to users according to requirements. The 
make per furnace is very high. Prices are steady at the 
maximum rate of 127s. 6d. per ton, and special brands are 
at 140s. per ton f.o.t. Warrants are at 115s. per ton net 


cash. 


Iron Ore, 


The demand,for iron ore is increasing all the 
time. A much heavier output could easily be disposed 
of, and there is every likelihood of a much bigger demand 
being noticeable in the immediate future. At the Ullbank 
mine of the Millom and Askam Hematite Iron Company, 
in Cumberland, steady progress is being made in the 
sinking of the shaft at the Florence Pit, but there are still 
some 150ft. vet to go down. The ore at this mine 1s of 
good quality, The output of high-class ores was never 





so large, and an even higher output is being urged upon th» 
miners, who are going to answer to the call, The importa. 
tions of ore from Spain and Algeria are steady. 


Steel. 

The steel trade both at Barrow and at Workington 
is very busily employed and will be still more so when new 
plant is ready for use. The whole of the attention jx 
being paid to munitions of war, and semi-manufacture:| 
steel is being rolled and cast in big tonnages. Billets for 
shell making, &c., are at £12 per ton. There is nothing 
being done in the ordinary sorts of steel, and prices are 
unchanged, with heavy rails at £10 17s. 6d. to £11 10s.; 
light rails, £12 to £12 10s.; heavy tram rails, £12 5s. ; 
ship plates, £11 10s, ; and boiler plates, £12 10s. per ton. 


Fuel. 

For coal there is a brisk demand at 25s. to 27. 
per ton delivered. Coke is in urgent request at 33s. to 
35s. 6d. per ton delivered for East Coast qualities, and 
Lancashire cokes are at 31s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


OnLy a moderate business, so far as early 
deliveries are concerned, has been reported in the Cleveland 
pig iron trade. Most consumers are full for December, 
and with the holidays soon coming on they are inclined to 
go rather more slowly as regards supplies. On the othe: 
hand, makers are hard put to it to meet the pressure of 
orders already in hand. But they are doing their best to 
accommodate users as far as the conditions will allow. 
As to forward business makers are by no means eager to 
commit themselves, though many consumers are anxious 
to cover. There is not much iron being sold for Scotland , 
for so many of the consumers are under Class B, and are 
waiting to see what further concessions may be made, if 
any, to enable them to obtain further supplies. Makers 
have to operate very sparingly as regards the foundry 
qualities, but there is considerable pressure to sell No. 4 
forge, which is relatively plentiful. Larger quantities of 
forge are now coming into use, consumers being disposed 
to employ it more freely for mining purposes. There is 
still a good deal of inquiry for iron for export to the Allies, 
but there is very little iron available in excess of the 
current official allotments, and licences for new business 
are only being granted very sparingly. The output of 
Cleveland pig is being increased this week by putting in of 
an additional furnace at Bolckow, Vaughan and Co.'s 
works. This brings the total number of furnaces in blast 
on the North-East Coast to 74, of which 31 are on hematite, 
29 on Cleveland, and 14 on special kinds of iron. The 
official home price of No. 3, No. 4 foundry, and No. 4 
forge is 87s. 6d., with a premium of 4s. for No. l. No, 3, 
for shipment to the Allies, is 97s. 6d.; No. 4 foundry, 
96s. 6d.; No. 4 forge, 95s. 6d., and No. 1, 102s. 6d. Trade 
with neutrals is prohibited, but for the few small lots 
licensed from time to time the price of No. 3 is 105s. 


Hematite Pig Iron. 


The position in the hematite pig iron trade varies 
only slightly from week to week. Consumers are all fairly 
comfortably situated, and there is iron obtainable for 
shipment. Licences, however, are not to be had just 
now, and business looks like being hung up till the turn 
of the year. In the meantime .Allies’ needs are being 
satisfactorily covered under current allocations. The 
home maximum price of hematite stands at 122s. 6d., the 
f.o.b. shipment price being 137s. 6d. to France, and 
142s. 6d. to Italy. 


Iron-making Materials. 


In the foreign ore trade steamer tonnage is now 
coming forward more freely, and good deliveries, under the 
substantial contracts recently made, may be expected. 
Business in Rubio is quiet, but there are large quantities 
of other ores changing hands. Coke is steady with the 
price of good medium ,urnace kinds unaltered at 30s. Gd., 
delivered at the works. 


Manufactured Iron and Steel. 


The intense activity in the manufactured iron 
and steel trades is still undiminished. The demand for 
steel of every description on Government account is the 
dominating factor at the present time, a demand which 
seems to be ever increasing as the war runs its course. 
There are numerous ordinary commercial inquiries in the 
market, but they attract little attention. The only ordi- 
nary business of any consequence being done is for mer- 
cantile shipbuilding material, the output of which is now 
large and increasing. The finished ironworks are also 
actively employed, and are offered more orders than they 
can deal with. The following are the home maximum 
quotations :—Steel ship plates, £11 10s.; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common, 
iron bars, £14 17s. 6d; best bars, £15 15s.; double best 
bars, £15 12s. 6d.: treble best -bars, £16 ; packing iron, 
£11; packing iron, tapered, £17 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 1LOs.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel boiler plates, £14 5s.; steel hoops, £16 to 
£17; steel ship plates, gin. and upwards, £13 10s.; ‘sin., 
£13 15s.; fin, £14; *in., £16; fin., £18; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel joists, 
£11 2s. 6d.; steel strip, £17 ; heavy sections of steel rails, 
£12, all less 2} per cent., except ship plates, angles and 
joists, packing iron and iron bars. 


New Shipbuilding Orders. 


There is no relaxation in the activity at the 
North-East Coast shipyards, though operations have beey 
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interrupted in no / 
conditions. Shipe .; 
placing orders for ¢ «siderable quantities of tonnage, of 
which it*is hoped ‘i.e ruling powers will encourage the 
building in the shortest possible time, for competition 
is likely to be keener than ever before. In addition to the 
orders mentioned in last week’s letter, Furness, Withy 
and Co. have ordered seven large cargo steamers from the 
Irvine Shipbuilding Company, of West Hartlepool, and 
Weidner, Hopkins and Co., of Newcastle, have placed an 
order for a cargo steamer of 7500 tons with the Blyth 
Shipbuilding Company. 


The Coal Trade, 


The dull tone which has characterised the coal 
market during the past two or three weeks is still un- 
improved. There is no lack of inquiries, and there are 
plenty of orders, which are calculated to ensure a steady 
market ahead, but a shortage in the tonnage supply, with 
no immediate prospect of any appreciable influx of boats, 
tends to add to the already existing dulness. The question 
of the withdrawal of the Norwegian ships is still unsettled. 
The insuring of the excessive risk is the crux of the matter, 
and until that is definitely put in a satisfactory position 
there is no likelihood of their being attracted to the North- 
Eastern ports. At present there are quantities of spot 
coal in hand, which flattens the market and renders prompt 
bargains possible, but orders have been accumulating, 
and with anything like a reasonable quantity of tonnage 
available the market would very soon steady, though, as 
it is, the collieries seem to he determined to maintain the 
present quotations, and to lever the market up to the 
limitation levels, so that neutral buyers will be compelled 
to pay at least as much as our Allies, for whom the limited 
scale of prices was arranged. The lists of prices for the 
time being are entirely nominal, and where the stocks are 
large concessions are possible. Best Northumberland 
steams are fairly steady, but secondary classes are very 
flat. There is very little doing in small steams. There 
are quantities in hand, which weakens the market. Un- 
screened steams are weaker, in sympathy with Durham 
bunkers. The Durham section is slow all round, and the 
pits are working only moderately. Gas and coking fuels 
are easy, while bunkers are obtainable cheaply for prompt 
trade. The coke market is fairly steady, with signs of 
an improvement in foundry sorts. It is announced that 
the Admiralty has conceded an advance of 2s. 6d. per ton 
to the Durham collieries for all coal requisitioned here- 
after by that authority. This is a similar advance to that 
granted to the Northumberland collieries some few weeks 
ago, placing both counties on an equal footing in this 
respect. Quotations are as follows :—Northumberlands : 
Best Blyth steams, 27s. 6d. to 30s.; Blyth second steams, 
25s. to 26s.; Tyne prime steams, 27s. to 30s.; Tyne prime 
seconds, 25s.; North Northumberland prime steams, 
nominal ; unscreened bunkers, 18s. to 20s.; households, 


for home market, 20s.; for export, 30s.; Blyth best 
smalls, 19s. to 20s.; Tyne small primes, 20s. to 
21s.; second smalls, 17s. Durhams:-—— Best gas, 


27s. 6d. to 30s.; second gas, 19s. to 20s.; special Wear gas, 
27s. bd. to 30s.; smithy, 20s. to 22s. 6d.; coking, un- 
screened, 19s. to 20s.; coking, smalls, 18s.; ordinary, 
unscreened bunkers, 18s. to 19s.; best’ bunkers, 20s.; 
foundry coke, 40s.; ordinary foundry coke, 38s.; furnace 
coke, 34s. to 36s.; gas coke, 32s. to 34s. 








SHEFFIELD. 
(From our own Correspondent.) 


The Steel Trade and Exports. 


THERE is no reason at all to doubt the Govern- 
ment’s anxiety about the maintenance at as high a level 
as possible of steel exports, but how to widen or even 
preserve the present margin is quite another question. 
There will be, as I have been able previously to show, 
no fear of steel shortage for war purposes until the necessity 
for its use for such things has ceased to exist, but some of 
the smaller Sheffield firms cannot-see their way to guard 
for much longer the fragments of export business left 
to them. The larger firms, I believe—in fact, I know— 
are doing very well indeed, allowing for all the difficulties. 
Their applications for permits to manufacture and for 
export licences testify to the condition of their books 
for oversea business, and the restrictions upon them 
seem nowadays not quite so rigid, perhaps, as they were 
some months back, but amongst smaller concerns I 
hear it said that what with the Government's close 
scrutiny of every steel purchase, however small, and 
one thing and another, the easier path to pursue is to 
sub-contract for the larger firms, and this many of them 
are doing to a greater extent than ever. Some of these 
smaller works are, in a way, covering a very wide variety 
of productions, if only in comparatively small quantities, 
and are also usefully employed in cutting up shell bar scrap 
for the steel makers. Another influence adverse to the 
increase of exports is the rapidly growing demand for 
steel castings for mercantile shipbuilding. In Sheffield 
very large orders of this kind are being accepted, giving 
ample evidence of the extreme activity in the shipyards, 
and although I am not at liberty to go into detail, there 
are very important contractS in hand, for work which 
bears no relation to merchant shipping. Not a single 
opportunity is being lost by the managements to push 
on with these things, and their chagrin when work is 
hindered, even very temporarily, by trivial differences 
of opinion, not worth a moment's thought at a time like 
this, may be easily imagined. The large works are filled 
from end to end with steel products at one stage or another 
of completion. 


Munition Workers and Canteens. 


‘*In my opinion,” said a steel director to me 
recently, “the munition workers are being ‘ mothered ’ 
a great deal too much.” I had heard the same opinion 
expressed in other quarters, and, learning the other day 
from one of the best authorities in the engineering world 
that, on the other hand, the workers were not availing 
themselves in some centres of the advantages offered 
them in the matter of canteen accommodation, I was 
led to make a few special inquiries with regard to the 


degree by the wretched weather ' 
8 are looking well ahead, and ; 





position in the Sheffield district. Here, I believe, the 
Young Men’s Christian Association was the pioneer. 
To that aspect of the question reference may be made 
in a future letter. What I wish to mention now is that 
the canteens provided by the Corporation for men seem 
to have had very disappointing results. It may be recalled 
that the Sheffield Corporation’s scheme to meet the 
rush of munition workers into the district provided 
three kinds of accommodation—self-contained houses 
for married workers with families, hostels for groups 
of men, each hostel being in charge of a married man 
and his wife, and single cubicles for men. These hutments, 
or colony blocks, were placed in the East-end close to 
the works. The self-contained houses have been a distinct 
success, but the same cannot be said of the hostels. In 
the latter case the man and wife who became responsible 
had to cater for about 16 borders. The cubicles, one 
would have thought, would have proved successful, 
but I am told they have not been occupied to anything 
like their full extent. Each cubicle is let at 3s. 9d. per 
week, and for another 15s. per week the occupier is supplied 
with four good meals a day. The catering is done by 
a local co-operative society, which states that up to the 
present it has made nothing out of the transaction. 
It provides and renews the necessary bedding and house 
linen, but is not responsible for the actual erections— 
that is the Corporation’s matter. In connection with 
these colonies there are canteens, to which any man 
employed on munitions is welcome to go and obtain 
a good meal. Dinner, for instance, consists of a cut 
from the joint, two vegetables, and pudding, for ninepence 
per head, whilst for the expenditure of another threepence 
an excellent meal for a workman is made up. In these 
canteens there is accommodation at one sitting for 840 
men, whereas the number availing themselves of this 
advantage only averages 320. Either this “ mothering ” 
of munition workers is not appreciated by the very 
persons it is sought to benefit, or there is something 
wrong with the canteens. From what I can see the food 
is good, the price is low enough, and the cubicles are 
clean and healthy, but there is a lack of “ homeliness ” 
about the cubicles, and the canteens are more like barns 
than anything else. The heating arrangements, too, 
are inefficient, so that in the cold weather now prevailing 
the canteens are cheerless and uninviting. The mistake 
seems to have been in equipping the canteens with slow 
combustion stoves instead of a system of hot water pipes. 
In consequence, the men for whom the cubicles were 
designed appear to prefer the greater comfort to be found 
in lodgings at the houses of their married work-mates, and 
where they sleep there they take their meals. 
4 


Are they Necessary ? 


These things were originally commenced in a 
spirit of patriotism and philanthropy. In the early 
days of the war—that is, after the war had been in operation 
for six months, and the Government had realised at 
last that far more than normal efforts would have to 
be exerted in the direction of munitions output—no 
one could have had any idea that before many months 
had passed unskilled men would be taking anything from 
£3 to £10 per week, and so every encouragement was 
given them to stick hard at their work of supplying 
the guns with» ammunition. These encouragements 
included canteens and coffee stalls outside the works, 
where meals and refreshments could be obtained at 
very cheap rates. Now the question is asked whether 
such purely philanthropic efforts are really called for. 
Speaking the other day with a gentleman who has been 
closely identified with the work of feeding the armies 
of munition makers in Sheffield, I was told the conviction 
is growing that the time for philanthropy in the matter 
has passed, that the worker no longer requires or asks 
for this ‘* mothering” system, and that the question of 
whether or not these canteens are serving a really useful 
purpose should now be put to the unfailing test of a 
reasonable financial return on the outlay—in other words, 
that the canteens, hostels, &c., should be put upon a 
sound business footing, and if not found a reasonably 
profitable investment, quietly dropped. The majority 
of the workers are now earning wages—at least receiving 
them—sufficient to enable them to provide for their 
material wants with a fairly generous margin remaining, 
and it is doubtful if any good will be done in pampering 
them at other people’s expense. Besides, they do not 
ask for it and do not want it. Several of the large firms 
have excellent canteen arrangements for their own men. 
That is how it should be, and I believe all new works 
include such accommodation. The provision of this kind 
made for women workers is very fine, and at one works 
I have seen a canteen sufficiently large to accommodate 
2000 women and girls at one sitting. 


Work of the University. 


As intimated in my previous letter, the annual 
meeting of the Court of Governors of the Sheffield Univer- 
sity was held on Tuesday, and yielded a considerable 
amount of interesting matter for engineering circles. 
Alderman A. J. Hobson, who was appointed to the 
Pro-chancellorship, vacant through the death of Sir 
George Franklin, mentioned that a new departure taken 
during the year was the founding of a Russian lectureship, 
through the generosity of the directors of Vickers Limited. 
He had a very strong opinion that the greatest develop- 
ment of wealth in this century would be a new granary 
for the world in Siberia. That country needed only 
capital, machinery, agricultural implements, and com- 
munications to become to this century what Canada 
had become to the nineteenth. So far as a lectureship 
enabled Sheftield people to take a share in this development, 
it was a far-sighted move. Another piece of war work 
was the zeal with which the scientific staff of the University 
had thrown themselves into assisting the country in 
every possible way. One instance was that in which 
Mr. J. Husband, head of the Civil Engineering department, 
had devised an apparatus for dealing with the case of 
a soldier whose arm had been shattered near the shoulder. 
The surgeons did not see how to draw the bone into 
position against the pull of the strong muscles of the 
shoulder, but this apparatus overcame the - difficulty, 
and the man’s arm was saved, and there was reason 
to believe it would save many other limbs. The new 
glass-making department of the University was making 





headway. It had received a capital grant for equipment 
of £1500 from the Advisory Council to the Privy Council, 
£2000 from the Glass Manufacturers’ Association, and 
£3000 from the Ministry of Munitions. There is therefore 
already a sum of £6500 for capital expenditure, and an 
income grant from the Advisory Council of £1206. An 
excellent site adjoining the Applied Science department 
has been secured for a glass house, &c., and more will 
be heard of the scheme before long. It does not seem 
many months ago that I visited an attic at the University, 
to inspect some very small furnaces set up by Dr. Turner 
for initial experimental purposes. Since then great 
progress has been made, for Dr. Turner and those working 
with him know that the engineering aspect of glass 
manufacture is the most important. 


The Junior Engineers. 


The Sheffield and district section of the Junior 
Institution of Engineers spent a profitable hour at the 
Cutlers’ Hali the other evening, when Mr. J. A. Butter- 
worth, of Longborough, read a paper on ** Hand Overhead 
Lifting and Transporting Machinery.” Mr. Butterworth’s 
point was that just as rapid production had been the 
main problem of the engineer for the last two years, 
so economical production would be his main problem 
over the next few years. A detailed study of manu- 
facturing processes as actually carried on, from the entry 
of the raw material to the exit of the finished goods, 
would reveal the fact that the time spent in simply 
handling the stuff formed no inconsiderable proportion 
of the cost of the product. There were, undoubtedly, 
power cranes in use on work in which a little study of 
the levels at which work was deposited, operated upon 
and left after completion, would have enabled a simple 
hand crane or runway to have done the job almost as 
quickly and certainly at much less total cost of operation. 
In some shops, it is true, quite a large pereentage of the 
auxiliary handling service is very efficiently done by 
hand-operated tools. ; 


Round the Works. 


All kinds of engineers’ hand tools are in enormous 
demand, both on home and foreign account, and there 
have been great developments in the speed of production. 
The finest work ever done by German makers in these 
and other things, such as surgical implements, is being 
excelled here now, whilst methods of cheapening the 
cost of production are being introduced in preparation 
for substantial advantages for the trade in oversea markets 
after the war. Drop forgings are playing a very important 
part in this movement, enabling the output of various 
requirements to be greatly accelerated. Some manu- 
facturers state that they are still having to turn down 
foreign business in innumerable instances, though export 
orders continue, on the whole, to be accepted in fair 
volume. These include files for Calcutta, Buenos Aires, 
and Toronto; steel for Corinto, Barcelona, Valencia, 
Malaga, Pernambuco, Melbourne, and Montreal; tools 
for Caleutta and Sydney; cutlery for Wellington, New 
Plymouth, Quebec, Montreal, and Barbados; iron for 
Buenos Aires; knives for Melbourne; machetes for 
Coomassie, Sekondi, and Salt Pond; sheep shears for 
Honolulu ; machinery parts for Petrograd ; and electro- 
plate for Buenos Aires and St. John. 


Iron, Steel, and Coal. 


There is a rather irregular tendency in the market 
for common irons, instances being not unknown in which 
makers have had to make price concessions. These, 
however, have been small and as a rule the maximum 
has been fairly easily maintained. Heavy foundries 
with restricted labour staffs have about as much work 
as they can execute, sometimes more, but light foundries 
are very short of orders. Hematite iron of all qualities still 
goes at once into consumption, as users are waiting for it, 
but the output of basic is not so great. There is a harden- 
ing market for steel scrap. Ingots for rolling into shell 
bars are coming here from the States, but very little 
steel is being received from Sweden, and then at enormously 
inflated values. Steam coals are strongly held, and 
there is a difficulty in obtaining nuts. Slacks are still 
firming up. Consumers with storage room should look 
well to reserves of fuel whilst they have the chance of 
putting them on the ground. The position of exports 
to Allies and neutrals remains about as previously reported, 
and in the latter case values are well held on about a 9s. 
margin above inland quotations. These (inland) run 
nominally at 17s. 6d. to 17s. 9d. for best South Yorkshire 
hards, 16s. 9d. to 17s. 3d. for Derbyshire, &nd 16s. 6d. 
to 16s. 9d. for second quality and cobbles. House 
coals are in great request. 








SCOTLAND. 
(From our own Correspondent.) 


Shipping. 

A FAIRLY steady business is being done in the 
shipping trade at Glasgow. Cargoes inwards included 
13,150 tons iron ore, 8580 tons magnesite, 8690 tons copper 
ore, and 2000 tons nitrate. Among the cargoes outwards 
were 1300 tons locomotives and fittings, and fair quantities 
of iron and steel material to France. Exports of coal to 
that country have fallen off to some extent, Italy seeming 
to get the preference at present. 


Pig Iron. 

Scotch pig iron makers are doing a large trade, 
particularly in hematite, while best grades of ordinary 
brands are also in large demand. Outputs are almost 
entirely on Government account, directly or indirectly, 
and there is very little available for disposal otherwise. 
Shipments for the past week amounted to 382 tons—80 
foreign and 302 coastwise—compared with 1564 tons in 
the same week last year. Pig iron warrant stocks now 
amount to 5623 tons, against 116,098 tons at the end of 
1915. 


Quotations. 
The prices of Scotch makers’ iron are quoted as 
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follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s. ;Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan, or Troon and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3; 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Conditions in the iron and steel markets are very 
strong, and continue in a state of the highest pressure. 
Makers are engaged almost wholly on war work, and are 
running their plants night and day in an effort to overtake 
the demand on behalf of the home and Allied Governments. 
The steel works are as busy as ever, but outputs are nothing 
like sufficient to meet requirements. Prices are unchanged 
at about £15, £16 and £14 15s. per ton net for steel ship 
plates, boiler plates, and angles respectively, for export. 
Black sheet makers are actively employed, with the 
demand centring mainly in the heavy gauges. Raw 
materials are still somewhat irregular, and outputs are 
suffering from time to time in consequence. The price 
remains about £18 5s, to £18 10s. per ton net for export. 
In the malleable iron trade orders are plentiful for all kinds 
of material, and mills are working increasingly. A good 
general business is being done in iron products, but outputs 
from the steel department are reserved for Government 
needs. “Crown” quality iron bars are quoted about 
£14 10s. per ton net for export, and mild steel bars, £16 10s. 
to £17 per ton net for basis sizes. Machine tool makers 
report very active conditions in almost every line, while 
outputs of nails and spikes are cleared on production. 
In view of Government restrictions very little in the way 
of export business is slipping through. Orders, however, 
continue to come to hand with amazing regularity. 


Wages in the Iron Trade. 


The following intimation has been made to the 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board by Mr. John M. 
MacLeod, C.A., Glasgow :—‘‘I have examined the 
employers’ books for September and October, 1916, and 
I certify the average net selling price of iron brought out 
is £13 9s. 8.56d. per ton.” This means an increase of 24 pez 
cent. in the wages of the workmen. 


Coal. 


Owing in a large measure to the reduced freight 
tonnage the position in the Scotch coal trade generally 
remains very dull. Stocks are accumulating, and prices 
are depressed in view of the fact that holders are inclined 
to give way considerably to effect a clearance. In the 
West of Scotland district the position is most unsatis- 
factory, and there are no signs of immediate relief. 
Collieries in some instances are forced to stop work occa- 
sionally for want of outlet for their produce, particularly 
in regard to ell coals. This class of coal is usually very 
busy at this time of the year. Other qualities are fairly 
steady, but in most cases prices could be arranged. Ell 
coals are quoted f.o.b. at Glasgow, 24s. to 25s.; splints, 
26s. to 30s.; navigations, 30s. to 33s.; steams, 23s. to 27s.; 
treble nuts, 23s.; doubles, 22s.; singles, 21s. per ton. The 
trade in Fifeshire is a trifle better, in view of the sustained 
demand for first-class steams and navigations. Third- 
class sorts, however, are still without movement. First- 
class screened navigations are quoted f.o.b. at Methil or 
Burntisland, 30s. to 35s.; first-class steams, 30s. to 33s.; 
third-class steams, 2ls. per ton. Conditions in the 
Lothians continue quiet, and collieries would welcome 
anything in the way of prompt business. Best steams are 
quoted f.o.b. at Leith, 28s.; seconds, 27s. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 159,996 tons, compared with 179,105 in 
the preceding week, and 194,063 tons in the same week 
of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue chief subject of interest in the coal trade 
has been the wages dispute arising from the application 
of the miners for a 15 per cent. increase in the wage rate 
and the application of the owners for a 10 per cent. 
decrease, and the refusal of the miners’ leaders to allow 
the matter to go before the independent chairman of the 
Conciliation Board. The whole trouble appears to have 
created more concern outside of South Wales than in the 
district most concerned, but this is probably for the 
reason that everyone in South Wales is so thoroughly 
accustomed to disputes in the coal trade that such troubles 
are taken very much as a matter of course. A certain 
amount of anxiety has naturally been entertained, but 
even in coal trade circles it can hardly be said to have 
resulted in any serious uneasiness. It has scarcely ever 
been thought that the present dispute would culminate 
in @ stoppage of work at the collieries, and if things came 
to the worst then the course of least resistance would be 
to grant the men their demands. This, however, is 
regarded as only a temporary expedient, and it is under- 
stood that now that the matter has been laid before the 
Board of Trade, the desire of the authorities is to see 
something achieved that will do away with this quarterly 
dispute about wages and will result in a more permanent 
settlement. Both coalowners and the men’s leaders had 
interviews with the Board of Trade President and officials 
last week, and on Monday last the Council of the South 
Wales Miners’ Federation was summoned to London for 
a further conference at the Board of Trade. Several 
suggestions are reported to have been put forward for 
dealing with the difficulty, one being that the mines 
should be declared controlled establishments, another 
being on the lines of Mr. Lulu Harcourt’s proposal, viz., 
that prices of coal should be fixed for export and for home 
consumption. Foreign buyers would under this scheme 
pay current market values, but the difference between the 
scheduled Government price for the, coalowner and the 
amount paid by the foreigners should go to the Exchequer. 





This it is contended would remove all grounds for dis- 
satisfaction on the part of the miners, whose wages would 
be fixed as well as the price to be received by the coal- 
owners. A third suggestion is that the Home-office 
should set up a scheme for dealing with the quarterly 
revision of wages as the result of an official audit of the 
owners’ books, without the Conciliation Board dealing 
with — for variation of the wage rate. At the 
time of writing there was no definite news concerning the 
course most favoured or as to. what proposals had been 
submitted by the Board of Trade to the miners’ leaders 
for their consideration. 
Later. 

The Board of Trade has announced that it proposes to 
take over the control of the whole of the South Wales 
coalfield. 


Coal Exports. 

Coal exports from South Wales last week again 
showed an improvement though not a substantial one. The 
total was 375,346 tons, being over 45,000 tons better 
than the previous week, and nearly 140,000 tons higher 
than the week before that. Cardiff cleared 227,000 tons 
odd, a gain of over 15,000 tons as compared with the 
corresponding week of last year. Newport, Swansea, and 
Port. Talbot, however, showed decreased shipments as 
compared with a year ago. Out of the total of 375,346 
tons, over 324,000 tons or 86.38 per cent. were taken by 
the Allies and rather more than 51,000 tons or 13.62 per 
cent. went to neutral destinations. 


Current Business, 

There has again been very little business passing, 
mainly on account of the tonnage difficulty. Vessels have 
come along more regularly, but the supply has, on the 
whole, been well below the requirements of collieries, and 
the result is that weakness continues for early loading. 
The fact, however, that tonnage has come to hand nearer 
to the time arranged, and has not been subjected to long 
delays owing to bad weather, has been of assistance to 
collieries, and the undertone of the market, has been better. 
Many collieries have even been able to make some progress 
towards reducing their heavy stocks, but this is not the 
case all round. The result is that the market is very 
uneven, and while colliery salesmen have not been anything 
like so ready to make substantial concessions in price and 
are more firmly holding for the limitation price of 30s. for 
large coals, middlemen have continued to take the best 
price obtainable, even though this is several shillings 
lower. It is likely to be another week or two before any 
material improvement in the market will be seen unless 
something very unforeseen happens regarding tonnage 
supplies. Chartering has certainly been more active, and 
it is not overlooked that December is a short working 
month ; but exporters to France and Italy are quite unable 
to get steamers at the limitation rates of freights, and it 
is freely stated that the schedule of freight rates will have 
to be raised before neutral tonnage will be obtained, as the 
rates obtainable for ports not governed by the limitation 
scheme are so much more attractive. Ordinary second 
Admiralty large are still quoted about 28s. to 30s., but 
higher figures are indicated for supplies for loading about 
the middle of next month. Dry coals are also about 
27s. 6d. to 30s., and there is not much to choose between 
best and ordinary qualities as regards values. Monmouth- 
shires are practically unchanged, 30s. being adhered to 
for all leading descriptions, while No. 2 Rhondda coals 
are quoted direct at the same figure. Small coals are not 
worth more than 20s. for best bunkers for early shipment, 
though 22s. has been secured for delivery about the 
middle of next month. Lower grades of smalls range 
down to 15s. Patent fuel remains a dull market, but there 
has been more demand for pitwood, which is about 49s. 
to 50s. 

LATER. 

The market is without the slightest change either in 
conditions or values, and as tonnage is very sparse there 
is no appreciable expansion in operations, though the 
inquiry on the whole is a trifle better. For prompt loading 
very few coals can command the limitation price of 30s. ior 
large, and, in fact, values range down to 26s. for ordinary 
Eastern Valleys, but for forward loading sellers are quoting 
30s. firmly for practically all classes. Smalls are also easy 
for prompt delivery, though best bunkers are in a general 
way quoted at 20s., the limitation price. Values, 
however, range down to 15s. for lower grades. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 29s. to 30s. ; ordinaries, 
28s. to 29s.; best drys, 29s. to 30s.; ordinary drys, 
27s. 6d. to 30s.; best bunker smalls, 19s. to 20s.; best 
ordinaries, 18s. to 19s.; cargo smalls, 17s. to 18s. ; 
inferiors, 15s. to 17s.; best Monmouthshire Black Vein 
large, 29s. to 30s. ; ordinary Western Valleys, 29s. to 30s. ; 
best Eastern Valleys, 29s. to 30s. ; seconds Eastern Valleys, 
26s. to 29s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 28s. to 30s. ; smalls, 20s. to 2ls.; No, 2 
Rhondda large, 28s. to 30s. ; through, 21s. to 22s.; smalls, 
18s. to 20s. ; patent fuel, 37s. 6d. to 40s. Coke: Special 
foundry, 62s. 6d. to 65s. ; good foundry, 57s. 6d. to 62s. 6d.; 
furnace, 50s. to 52s. 6d. Pitwood, ex ship, 49s. to 50s. 


Newport. 
The market has undergone no appreciable change 
during the past week. Tc i dominating factor, 





ge is the dc 
and as supplies have not materially improved, coal values 
as a consequence remain about the same for prompt 
loading, though the tone for shipment next month is 
steadier. Stocks of coal are, however, at the moment too 
substantial to permit of prices rising as yet. Approximate 
values :—Steam coal: Best Newport Black Vein large, 
29s. to 30s.; Western Valleys, 29s. to 30s.; Eastern 
Valleys, 29s. to 30s.; other sorts, 25s. to 29s.; best 
smalls, 19s. to 20s.; seconds, 17s. to 19s. Bituminous 
coal: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d. ; patent fuel, 37s. 6d. to 40s. Pitwood, ex ship, 
49s. to 50s. 


Swansea. 
The market has been very inactive in all depart- 
ments and the scarcity of tonnage continues to exercise 





a depressing influence upon values for early loading. 
Large anthracite is easier and machine-made qualities are 
quiet and weak for immediate shipment. The steam coal 
trade is devoid of any animation. Approximate prices ;— 
Anthracite: Best malting large, 30s. to 328.; second 
malting large, 28s. to 30s.; Big Vein large, 25s. to 28s, ; 
Red Vein large, 24s. to 26s.; machine-made cobbles, 
38s. 6d. to 42s. 6d.; French nuts, 38s. to 42s. 6d.; stove 
nuts, 37s. 6d. to 41s. 6d.; beans, 28s. 6d. to 29s. 6d. ; 
machine made large peas, 20s. to 22s,; rubbly culm, 
12s. 6d. to 13s.; duff, 6s. to 6s. 6d. Steam coal: Best 
large, 28s. to 30s.; seconds, 27s. to 28s.; bunkers, 21s. 
to 24s.; smalls, 15s. to 20s. Bituminous coal: No. 3 
Rhondda large, 30s. to 32s.; through and through, 24s, 
to 26s. ; smalls, 18s. to 20s.; patent fuel, 38s, to 40s. 


Tin-plates, &c. 

Local iron and steel trades continue very brisk, 
Government orders being heavy and increasing, which 
means restriction in general business. The tin-plate 
industry, however, fares worst, men being drafted from 
this into other works, thus causing very serious misgivings 
concerning the future of the tin-plate trade, in view of 
American enterprise and competition. It is now reported 
that there are only 286 mills working compared with 
just over 400 twelve months ago. The tin-plate manu- 
facturers at their last meeting did not decide on a fixed 
selling price, but it was agreed, in order to reduce com. 
petition for orders, to increase the contributions to the 
makers’ pool. This it was calculated would have the 
effect of helping to make prices firmer. Orders of Class A 
are meeting with a good inquiry, with prices about 27s. for 
LC. 14 « 20. Stock plates command about 33s. to 35s. 
for the same basis. Other quotations : Block tin, £190 
per ton cash, £192 per ton three months; copper, £145 
per ton cash, £139 per ton three months. Lead: English, 
£32 5s. per ton; Spanish, £30 10s. per ton; spelter, £59 
per ton. 


Swansea Metal Exchange. 

At the annual meeting of the Swansea Metal 
Exchange held on Tuesday, Mr. Frank Gilbertson was 
re-elected president. Exposition was given of the scheme 
for combining all the trades in the kingdom with a view to 
maintaining existing industries and making the nation 
independent of enemy trades after the war, all co-operating 
in a gigantic fund for this object. A resolution was passed 
unanimously supporting the proposal. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 15th. 

Tue pressure from American railroads and shipbuilders is 
causing a good deal of concern among manufacturers as well as 
buyers. Demand for all kinds of pig iron is in excess of pro- 
ductive capacity.. The uncertainty as to ore supplies has at 
last been overcome. The situation in coke continues to be very 
uncertain. Prices have mounted beyond all anticipations. 
Much capacity is idle for want of labour. Plates have gone up 
within four days. The latest large plate order is for 20,000 tons 
for six ships at Seattle, near the Pacific Coast. A concern near 
Philadelphia has booked orders for plate to be delivered two 
years hence. Yesterday it was rumoured that another batch 
of European inquiries would be presented to the market before 
the end of this month. Domestic requirements have become 
a potent factor, and it is a question whether anything like the 
quantities wanted can be arranged for by the close of the year. 
To all appearances the coming year will be full of more surprises 
than the current year. The efforts made to hurry up producing 
capacity is visible in every steel centre. The pressure on the 
car builders is beyond the possibility of full acceptance. Rail- 
roads in every part of the country are short of cars. The 
demand for copper exceeds the output of the refineries. On 
Monday exports reached 2374 tons. Sales of copper during the 
past week totalled somewhere near 300,000,000 Ib. Producers 
are predicting 33 cent copper in the near future. What the 
future of copper is to be cannot be guessed at. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Tue Port of London Authority has accepted the tender of 
Petters Limited, of Yeovil, for the supply of two 200 brake horse- 
power Petter crude oil engines, to be coupled to turbine ex- 
hausters by single reduction gearing. These exhausters are 
to be used for unloading grain direct from the ships into the 
warehouses, and the sets are to be mounted on pontoons, which 
can be towed into position alongside the ship. 

To meet the demands of an increasing volume of j,uciness 
the directors of the Vulcan Boiler and General Insurance Com- 
pany, Limited, of Manchester, have decided n certain 
re-arrangements of and additions to the official staff at the head 
office, which will in future be constituted as follows :-— J. 
Bullock, Wh.Sc., A.M. Inst. C.E., ging engi 3; Mr. 
J. M. Dale, F.C.1.S., managing secretary; Mr. Frank H. 
Bullock, A.M. Inst. C.E., deputy managing engineer ; Mr. G. R. 
Vine, assistant secretary and accountant; Mr. R. Quinney, 
assistant secretary and agency superintendent ; Mr. J. Cauthery, 
chief boiler engineer, and Mr. E. H. Scholes, departmental chief, 
consultative department. 











Tue Iron anv Steet Instrrvre.—The dates fixed for the 
general meetings of the Iron and Steel Institute in 1917 are :— 
Annual meeting, Thursday and Friday, May 3rd and 4th ; 
autumn meeting, Thursday and Friday, September 20th and 
2Ist. As at present arranged, both meetings will take place, 
by the kind permission of the Council, at the Institution of Civil 
Engineers, London. 

A New Macatne Toot Wantep.—In an article in a recent 
issue of the Automobile Engineer on “‘ Machining Front Axles,” 
the writer calls attention to the lack of enterprise and originality 
shown in connection with. the manner in which this, wor’: is 
usually carried out. The writer says that what is wan‘. .5 8 
machine capable of milling the spring pads and swivel en 
bosses at both ends of the axle simu: aneously. It should nm 
be very difficult to design a machine capable of doing thisw « 
in a most efficient manner, as the job could probably be car. ed 
out on a milling machine having four vertical spindles, the two 
centre ones carrying face milling cutters, and being used upon 
the spring pads, whilst a gang of side milling cutters, mounted 
upon each of the outer spindles, might be used for milling 
the swivel end bosses. The, machine might be constructed as 
simply as possible, a sliding table, slotted for the attachment of 
a series of clamping fixtures, and a short range.of table feeds 
being -provided... Following. this. operation, the drilling and 
counter-boring operations might be carried out.in a jig a 
designed for the , this drilling operation being done on 
&@ gang Grilling machine, the work on both ends of the axle pro- 
ceeding simultaneously. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampion-buildings, Chancery-lane, W.C., 
at 6d, each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


14,914. October 21st, 1915.—THrorrie Vatves, Richard Otta, 
4, Stone Grove Cottages, Edgware, Middlesex, 

The object of this invention is to provide means, communi- 
cating with the induction pipe, for enabling the vacuum caused 
in the pipe at high engine speeds to control automatically 
the position of the throttle valve, further means, communicating 
with the cylinder or cylinders of the motor, being provided for 
controlling automatically the action of the  first-named 
mechanism, according to the load. The device shown -in 
Figs. 1, 2, and 3, is placed in the induction pipe between the 
carburetter and engine and is secured by flanges, A throttle 
valve A is —— in the lower end of the pipe B. The flap A is 
mechanically controlled by means of a lever C fixed on the 
spindle D, The ends of-the lever pass through the walls of the 
pipe B for which purpose slots E are provided, and in order to 
close the apertures thus made a part F is fixed in the pipe and 
the lever works in the passage G formed by and between the 
walls of this part. One end of the lever is pivotally connected 
to the link H which is in turn pivoted to the end of a piston- 
rod, the piston J carried deceky working in a closed cylinder K, 
the piston being normally maintained in its highest position by 
a light spring. The lower end of the cylinder communicates 
with the pipe B by means of a port. The other end of the lever 
is pivotally connected to the free end of a piston-rod .L, the 
piston working in a cylinder M, the lower end of which is open 
asshown. Thé upper end of the cylinder is connected by means 
ofa pipe with the engine cylinder, a tap N, which may be secured 
to the head of the cylinder as shown, being interposed. The 
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tap is connected to the hand control lever attached to the part 
© fixed on the spindle P. In operation, assuming the throttle 
flap to be fully open, the underside of the piston J is open to the 
suction in the main induction pipe B and an increase of 
suction in such pipe owing to high engine speed will tend 
to close the throttle, and, by reason of the connection of 
the cylinder M with the engine cylinder head, an increase 
of pressure in the cylinder head tends to open the ithrottle. 
On high gears there is for the maximum part of a car’s 
running, when on the level, only a call for a comparatively small 
fraction of the engine power. Very little resistance is offered 
to the travel of the engine piston, and the pressure in the engine 
cylinder head is consequently reduced. Should the engine 
speed increase above a certain maximum, the tendency of the 
suction operated piston J to close the throttle A overcomes the 
pressure above, or the resistance offered by, the piston Q. On 
low gear the additional demand for power affects the resistance 
which the engine piston offers to the exploded gases, resulting in 
increased pressure in the cylinder head and consequently in 
the cylinder M, the piston Q being thereby depressed. So long 
as this increased pressure is maintained the throttle will be 
maintained in open position, the pressure in the cylinder acting 
in opposition to the suction in the induction pipe due to the 
engine speed and therefore acts as a speeding up device. 

October 23rd, 1916, 


16,396. November 20th, 1915.—Graviry Freep Device ror 
Liquip Furr, Joseph Higginson and H. Arundel, Sovereign 
Works, Stockport. 

_This invention is an improvement on previous inventions, 
Nos. 12,835 of 1911 and 20,191 of 1914, and relates to liquid 
fuel supply arrangements for internal combustion engines of the 
type in which there is interposed between the carburetter float 
chamber and the main fuel tank, an apparatus, controlled by a 
float, into which fuel is drawn by suction from the main tank and 
from which it is discharged by gravity to the carburetter float 
chamber. — The object of the present invention is so to arrange the 
float operated control means of the suction and air valves in the 
intermediate apparatus that this becomes very sensitive to 
changes in the throttle opening of the carburetter and maintains 
# high level of liquid therein, so providing a large reserve and an 
increased head or pressure for feeding the carburetter. The 
main fuel tank, which may be arranged in any convenient position 
on a level with or below the carburetter, is connected by way 
of a pipe A with a supplementary chamber o1 vessel B ¢om- 
municating with the carburetter by way of a further auxiliary 
tank or receptacle C. The valve plate E acts as a non-return 
valve controlling communication between the chambers or 
compartments B and C, The vessel B communicates by the 
passage F with the intake manifold of the engine. The con- 
nection between the pipe F and the vessel B is controlled by a 
valve G which is so actuated by the float H that when the fuel 
level in B rises to a predetermined height, the valve is closed, 





whilst when the said level falls to a predetermined point it is 
opened. The float slides on the spindle, and engages stops 
thereon. An air inlet connection M is provided which leads 
to the chamber B by way of the control valve W and to the 


























chamber C by way of the aperture Y. The float aetuated lever V 
carries the valves G and W and a balance weight X, and is guided 
by a pin Q which passes through an aperture KR in the lever 
shown in the lower figure.—-October 26th, 1916, 


TRANSFORMERS. 


101,853 (9139 of 1916).—Swrrcn OrerRaTING MECHANISM FOR 
TRANSFORMER STARTERS, Willie Barraclough, Kast Cliffe, 
Liehtcliffe, Halifax. 

Figs. 1 and 2 show the invention in longitudinal and transverse 
sections, The switches 8 are pivotally mounted on studs, 
a member N being interposed between the arms so as to operate 
the switches when the member M is moved. The switches are 
often arranged to operate in a bath of oil, and it is therefore 
found necessary to provide a gland or glands through which the 
member provided outside the caging to operate the switches 
may work, the gland or glands being for the purpose of preventing 
the oil from escaping from the interior of the casing containing 
the switch mechanism. By the employment of this improve- 
ment the glands are discarded, the outside switch operating 
member being situated a convenient distance away from the 
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position occupied by the oil bath. On referring to the drawings, 
this arrangement will be seen, L is the lever handle, mounted on 
the spindle A. On the spindle are gear wheels C which engage 
with other wheels D. To these is secured a strip E of material 
which is attached to the part M situated between the arms of 
the switches S, so that on the operation of the lever handle 
rotary motion is imparted to the gear wheels D through the gear 
wheels C and spindle A and thence to the member M through 
the connection E so as to operate the switches 8 in a direction 
depending on the direction of movement ot the lever handle L. 
The gear wheels C and D are preferably of such a ratio that a 
comparatively slow movement of the lever handle L will produce 
a comparatively rapid movement of the switches S.—October 26th, 
1916, 


ELECTRIC RELAYS. 


100,892 (9826 of 1916).. July 12th, 1916.—Time Liurt ELectiric 
Retays, British Westinghouse Electric and Manufacturing 
Company, Limited, 2, Norfolk-street, Strand, London, 
W.C., and another. 

The accompanying illustration is a diagrammatic view of 
a time limit relay which is provided with means for definitely 
increasing the range of the time element. A is the electrical 
circuit having an interrupter B, tripping device and time element 
relay C supplied with current from a transformer D which is 
connected to the circuit A. The relay C is provided for con- 
trolling the circuit of the tripping device. D! is the main 
winding of the relay, E a secondary winding and F, G, H, J, 
auxiliary windings. An armature K mounted on a shaft L is 
adapted to turn between a magnetisable member M and the 
pole pieces N O of the core member. The armature is also 
intended to turn between the poles of a permanent magnet P to 
retard its motion. A spring Q is connected at one end to the 
shaft L, and at its other end to a stationary member. A movable 
contact R is mounted on the shaft L and engages contacts 8 that 
are the terminals of a circuit T whieh consists of a source of 
energy U and the winding V of the tripping device. The 
secondary winding FE of the relay is connected, in series relation 
to a winding X on a relatively small transformer Z, the 





gnetisable core ber of which is easily saturable. The 
auxiliary windings F, G are connected in parallel relation to 
each other, and the cireuit, thus constituted, is connected in 
series relation to the windings E and Z. The auxiliary windings 
H and J are connected in allel to another winding on the 
core of the transformer Z. The windings F and G are so wound 
respectively onthe magnetisable core member that they oppose 
the windings H and J, which are also wound on the pole 
pieces, The core member of the transformer Z is of such 
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size that it is adapted to become magnetically saturated when 
predetermined currents traverse the winding X. The inventors 
claim :—** An induction motor type electric relay in which the 
magnetisable core is provided with a main winding, a secondary 
winding and four auxiliary windings, two of the auxiliary 
windings being connected in series with the secondary winding 
and the primary winding of an easily saturable transf>rmer, the 
secondary winding of which supplies current to the other two 
auxiliary windings of the relay which are wound so as to oppose 
the first two auxiliary windings.”’—October 26th, 1916. 


AERONAUTICS. 


15,086. October 25th, 1915.-Brake MECHANISM FoR AEnRo- 
PLANE WHEELS, Thomas Sloper, Southgate, Devizes. 

This invention is for improvements in brake mechanism for 
aeroplane wheels. Such mechanism according to this invention 
has combined with a fixed hub member an annular member 
carried by wire spokes from the axle, brake blocks movably 
mounted on the annular member, and operating means connected 
with the blocks. The annular member is in the form of a light 
trough-shaped rim and the brake blocks are mounted in the 
trough of the rim. Two brake blocks may be mounted on the 
rim at different points round the cireumference and the operating 
means therefore may take the form of a collar which embraces 
the hub member but is large enough to move transversely 
thereto, is operatively connected at one side by two links to the 
brake blocks, one to each block, and at the other to a pull wire 
which operates against spring returning means for the blocks, 
In the accompanying drawings, which illustrate one method of 
carrying out this invention, Fig. 1 is a side elevation of the 
brake mechanism with part in section, and Fig. 2 is a section. 
The hub A has two flanges and is made in the form of a sleeve 
so that it can be slid on to a supporting member such as the 
tubular axle commonly employed for aeroplane wheels. This 








sleeve is made long enough to extend into the bearing which 
supports the axle. Carried from the hub by wire spokes is an 
annular member B. This member is trough shaped and 
resembles a bicycle rim. Mounted in the trough of this rim are 
two brackets C, placed at different points round the circum- 
ference of the rim. To each bracket a lever D is pivoted, the 
lever having a forked end. This forked end embraces the stem 
of a T-shaped brake shoe E. The shoe is pivoted to the head 
so that it can rock thereon to adjust istelf to a surrounding 
brake drum F, which drum is carried by the wheel to pe 
braked. The stem of the T-shaped brake shoe has an extension 
which extends through an orifice in the rim B and is connected 
by a spring to one of the flanges of the hub member A. The 
brake shoe stem is thus guided to move radially relatively to the 
rim B. That end of each lever D which is not forked is connected 
by a link to acollarG. This collar embraces the hub member A, 
but is large enough in one direction to move transversely thereto. 
the shape of the collar being approximately that of an oblong 
with rounded ends. The two links are connected at different 
points to the collar on one side of the hub member A and a pull 
wire is connected to the collar at the other side.—-Octoher 25th, 
1916. 


POWER TRANSMISSION. 


15,398. November Ist, 1915.—TRANSMISSION OF ENERGY BY 
Wave Motion, Gogu Constantinesco, Haddon Engineering 
Works, Alperton, Middlesex, and another. 

In Letters Patent Nos. 9029 of 1913 and 12,438 of 1914, a 
method and apparatus are described for transmitting energy by 
wave motion from a generator, which causes periodic changes of 
pressure and volume in the liquid column, thus transmitting 
power by wave motion. It is convenient in some cases that the 
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line connecting the generator with the receiver or working 
apparatus should eontain different kinds of fluid at different 
ts. If the leakage from the pipe is zero, the ordinary 
iaphragm, or even the surface of the two liquids, may be 
sufficient to secure the separation of the two fluids; but if 
leakages have to be taken into account, it will be seen that this 
method will not be sufficient. The object of the present inven- 
tion is to utilise different fluids in different parts of the system, 
and to provide means for separating the fluid columns at any 
given point, so that, for instance, oil may be used in the generator 
and water in the pipes between the generator and the receiver 
or receivers. The invention consists in a fluid wave transmission 
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system in which different fluids are used in different parts of the 
system. The invention also consists in the use of the separator 
shown in section, comprising a floating piston or diaphragm G 
controlling the supply of the liquid to the columns on its two 
sides, in such a way that when the leakage is greater on one side 
than the other, causing the pressure on one side to be greater 
than on the other, the movement of the piston or diaphragm 
towards the side on which the pressure is lower diminishes the 
oil supply, and eventually cuts it off, while if the leakage occurs 
on the oil side, the movement of the piston towards this side 
controls and ultimately cuts off the water supply. The water 
is supplied through the pipe C and the oil through the pipe D, 
while E and F are check valves which open inwards.—-October 
28th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,659. September 25th, 1915——Latues, Edward C. R. Marks, 
57 and 58, Lincoln’s Inn-fields, London. (A communication 
from abroad from the Amalgamated Machinery Corporation, 
72, West Adams-street, Chicago.) 

This invention relates to a cheap and quickly constructed form 
of lathe in which the bushing of each of a plurality of bearings 
arranged with common or a parallel axis is secured by fusible 
metal in proper position within a recess formed in the cast body 
of the lathe, whereby each bushing may be of proper form and of 
material suitable for its location. Fig. 1 shows a side elevation 
of a machine embodying the features of the invention, Fig. 2 is 
a sectional plan, Fig. 3 is a transverse section through the tail- 

ig. 4 is an enlarged view showing the construction 
of the bearings. The machine comprises a bed A from one end 
of which rises the headstock B and from the opposite end the 
tailstock C, both cast integral with the bed. The headstock 
has at its upper side two aligned bearing sleeves D in which is 
rotatably mounted a spindle E having a pulley between the 
bearings and having the usual face plate F and centre G fixed on 

oneend. In the tailstock C are mounted two bearing sleeves H, 

each of which has a longitudinal groove—see Fig. 3—in its inner 

surface. A spindle is mounted to slide longitudinally through 
the sleeves, and the spindle has a rack bar J suitably fixed thereto. 

In one end of the spindle is the usual centre member for 

supporting the work. A shaft K has a pinion fixed on its lower 

end and meshing with the rack bar J, and on the upper end of 
the shaft is fixed a hand wheel, by rotating which a rapid 
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longitudinal adjustment may be imparted to the spindle. 
A pair of stud shafts M projecting from opposite sides of the tail- 
stock provide bearings for the arms of a yoke N in which is 
mounted a screw having a hand wheel thereon, the tip of the 
screw being arranged to engage in a recess in the end of the 
spindle when the yoke is swung up into proper position, so that 
by rotating the screw the spindle may be given a powerful, but 
slow, longitudinal movement. The travelling tool carriage has 
at opposite sides two pairs of bearing sleeyes O by which the 

ge is slidably supported upon a pair of guide rods P at 
opposite sides of the machine. The ends of these guide rods 
are mounted in sleeves Q which are carried in supporting lugs 
integral with the bed. The carriage comprises a base in which 
the sleeves O are mounted, and on this base are mounted two 
guide rods R extending transversely of the machine, the 
rods having their ends supported in bearing sleeves in the base. 
Upon the guide rods R is mounted a cross slide which has bearing 
sleeves enclosing the rods. The feed screw shaft T is also 
mounted in bushings U in the headstock and bed, and is driven 
by reversible means, comprising a friction cone splined on the 
feed screw shaft and arranged to be moved into engagement 
with either one of two friction clutch members V loosely mounted 
upon the feed screw shaft. The clutch members have hubs 
upon which are fixed two driving pulleys, which are driven in 
opposite directions. The cone is arranged to be moved by a 
lever W connected thereto and a horizontal rod attached to the 
lever and sliding through guides on the headstock. The 
inventor claims a lathe or other metal working machine in which 
the bushing of each of a plurality of bearings arranged with 
eommon or parallel axes is secured by fusible metal in proper 
position within a recess formed in the cast body of such lathe or 
machine, whereby each bushing may be of proper form and of 





material suitable for its location and the machine equipped in 

a short time.—October 25th, 1916. 

15,693. November 6th, 1915.—CuTrinc-orr MAcHINEs, 
Frederick John Taylor, Oakwood, Briton Ferry, Glamorgan, 
and another. 

A parting-off machine constructed in accordance with this 
invention is shown in Figs. 1 to 4 herewith. It provides the 
combination of a hollow spindle P, a plug removably secured in 
the end thereof, a gauge rod or tube adjustably secured in the 
plug and projecting into the spindle, and a chuck C of the split 
cone or sleeve variety at the opposite end of the spindle. The 
chuck is adapted to be tightened by an external adjustable 
band R, Normally the bar or rod to be operated upon is inserted 
through the chuck against the gauge rod in the spindle, but if it 
should be desired to feed the bar or rod through the spindle to 
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the chuck, the plug and gauge rod are removed and the spindle 
is then quite free to receive and support the work which is fed 
through the spindle against a stop or gauge device situated 
beyond the parting tool. It is advantageous to form on the 
interior of the spindle protuberances or projections which 
centrally support the bars when fed in through the spindle. It 
is known, however to provide hollow cutter-head spindles with 
screw devices, which are screwed through the spindle and project 
into the interior thereof in order to support the work within the 
spindle. A counterweighted support is advantageously provided 
on the bed for supporting the tail end of a rod or bar when the 
latter is being fed in through the chuck against a gauge in the 
spindle.— November 2nd, 1915. 


MISCELLANEOUS. 


17,834. December 21st, 1915.—Etecrric Wetpina, David H. 
ing Franklin Township, County of Bergen, New Jersey, 
J.8.A,. 

This invention relates to electric are welding, in which molten 
metal is transferred across the are space by means of the are, 
and comprises a number of features which are claimed to be 
useful independently. These include “‘ means of varying the 
resistance in the welding circuit to maintain an even heat; a 
variable resistance ; electro-responsive means responding to 
the variations of resistance of the welding are co-operating with 
the variable resistance device to maintain an even heating effect 
of the are ; electro-responsive means responding to a substantial 
part or the whole of the welding current ; in combination with 
the even heat maintaining means portable, flexible conductors 
adapted to be carried with the operators’ welding tool to points 
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distant from the regulating apparatus to enable the operator to 
vary the average current and means to vary this current to 
different degrees ; means to shift the circuit so that the same 
welding tool and low potential welding current may be intensified 
to create a burning and cutting arc. In the diagram A is the 
article operated on, B the conductor to the source of current 
C, D the tool holder in electrical connection with the conductor E. 
This earries current from the positive pole of the generator 
through the solenoid F and pile G. The latter is adjustable to 
supply a variable amount of current by means of a switch H 
and contacts and gnetic resist J, K, L shown. The 
switch N is adapted to transfer the cireuit from the solenoid 
branch to the branch containing the choke coil M.—-October 26th, 
1916. , 
11,646. February 14th, 1916.—Surernearters, Reginald J, 
Mills, White Star Chambers, Fish Dock-road, Grimsby. 
Figs. 1, 2, and 3 show sectional views of a superheater con- 
structed ing to. this invention. When vertically-arranged 
the cast steel di i divided by means of a longitudinal 
partition A into two co ly separate chambers or compart- 
ments, one of which, B, is for saturated steam while the other 
chamber or compartment C is for superheated steam. The 
compartments are provided respectively with an inlet D for the 
saturated steam and an outlet E for the superheated steam, the 





inlet and outlet being located both at one end of the device op 
one at each end thereof. Each of the chambers or compart. 
ments B C is of U formation, as seen in Fig. 3. The compartments 
are fitted with the usual flow and return steam tubes or elemunts 
F, and the tubes and distributor are so positioned that they may 
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be subjected to the heat of the gases of combustion wherehy 
saturated steam entering the device at D is converted into 
superheated steam and leaves the device at E. The inner faces 
of the limbs of the device are provided with a plurality of 
openings G to provide ready accessibility to the ends of the tubes 
or elements for the purpose of jointing or disconnecting the tubes, 
The invention also covers a cone-shaped socket for securing the 
ends of the elements and a water diffuser.—- November 2nd, 1914. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 10,799/10.—Electrie switches. Electric switches of the 
type in which periodic momentary contacts are made in circuits 
elsewhere completed by slowly moving members operated by 
clockwork or other continually working mechanism applicable 
to apparatus for giving alarms at predetermined times. Rausch, 
W., Germany. 

No. _10,820/10.—-Dynamo-electric machines; dynamos, 
driving. In an oscillating ignition magneto in which the 
armature is displaced and restored by the action of flat springs, 
the latter bear against a cam placed to one side of the armature 
axis, and also against a fixed stop. Zahringer, A., Germany. 

No. 10,908/10.—Small-arms ; breech actions ; sliding breech- 
block. Relates to devices for holding the firing pin behind the 
face of the breech-block until the breech is positively locked, in 
automatic guns of the kind in which swinging locking levers 
actuated by a slotted cam plate are employed. According to 
the present invention the detent for locking the firing pin is 

sitively operated by the cam plate. Mauser, P., Germany. 

ated March 10th, 1910. 

No. 10,914/10.—Internal combustion engines. In a two- 
stroke cycle engine wherein an additional quantity of air is 
introduced after the closing of the exhaust valve, this air is 
introduced through one or more Ege which are closed by the 
piston later than the exhaust and ordinary inlet ports. Sulzer 
Geb., Germany. Dated May 19th, 1909. 

No. 11,078/10.—Crushing and cooling chemicals, ores, &c. 
Chemical products such as sulphate, soda, roasted ores, limes, 
chromates, &¢., are simultaneously crushed or pulverised and 
cooled in a jacketed cylindrical shell which may rotate, or be 
stationary and contain a revolving stirrer, and is provided with 
means for moving the materials towards the outlet. Farben- 
fabriken vorm. F. Bayer and Co., Germany. 

No. 11,162/10.—Turning lathes. Turret lathes have two 
turrets mounted on separate beds to permit independent opera- 
tion. The axes of the turrets may be variously arranged. 
Lauf, H., Germany. 

No. 11,267/10.—Chucks. Ina self-centring chuck, means are 
provided whereby the jaws are tightened on the tool by the 
working resistance. The jaws surrounded by a spring are held 
in slots in a part which has a screwed portion bored to receive 
the tool. The screwed portion is adapted to be serewed into 
the holder either mie or by the working resistance, where- 
upon the jaws are tightened by a conical sleeve rotating on a 
ball bearing interposed between the sleeve and the casing. 
Kupke, F. W., Germany. Dated July 17th, 1909. 

No. 11,294/10.—Wireless telegraphy and telephony. Relates 
to means for effecting an increase in the frequency of alternating 
currents in’successive steps or stages until it reaches the high 
freq y y for the purposes of wireless telegraphy and 
telephony. Goldschmidt, R., Germany. 

No. 11,693/10.—Electrolysis ; cells ; diaphragms ; electrodes ; 
electrolytes, treating non-chemically. Cathodes in the form of 
bars or strips are enclosed in porous tubes for leading away gas 
without disturbing the main | of brine or other electrolyte, 
which is fed into a bell near the anode and descends past the 
cathodes to an outlet. Billiter, J., Vienna. 

No. 11,787/10.—Electric condensers, Condensers composed 
of plates of dielectric material and thin metal sheets arranged 
alternately are assembled within a bath of a molten cement 
which does not become erystalline after solidification. Burstyn. 
W., Berlin. Dated May 12th, 1909. 

No. 11,820/10.—Variable speed gearing. Relates to epicyclic 
gear for driving motor boats of the kind in which the planet 
wheel carrier can be fixed or released or conneeted with tle 








propeller shaft. Moewes, E., Germany. 
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Registered as a Newspaper. 
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LONDON: FRIDAY EVENING, DECEMBER 8, 1916. 


BY INLAND POST 


(Prick { rnrsevr} SIXPENCE "yonermce 








ag MAKERS AND USERS OF LOCOMOTIVES. 
*SHCOND BAND NHUNTING. L0Co. 

m n ue folios! Lr aeeon i om, ony each offer, which 

which Fong os nih np A 4 2 Sehehiods condition ; 


“Vv ot. CX XII.—No. 3180] 
a inistr of Munitions 
£8 1 oe. 
on 
OTIVES of various sizes. 
Enuineer, H.M. Office of Works, King Charles-street, White- 
pr 


1 Works, & 
1M. ar Hh pom ETN 563 





a! 

Royal Society. — Government | 2 
GRANT FOR SCI NTIFIC INVESTIGATIONS. 
FV “ora for the year 1917 must be received at the offices 
s the Royal ap 8 not later sone mpnneny Ist_next, and 
must be made on printed forms to be obtained from the 
CLERK to the GOVERNMENT GRANT COMMITTEE, 

Royal Society, Burlington House, London. §10 1 


ie AND DESIGNS ACTS, 1907-1914. 
ATMENT OF OIL. 


[be Prop rietor of British Letters | * 
Patent No. ee 862 of 1912 is DESIROUS of ENTERING 
into N EGOTIATIONS with British Manufactorers with a view 
to the commercial de reyes of the said Patent. It relates 
to the extraction of light oils a Pooks 
Address, Messrs. OK adh DE and TENNANT, 


1 and he Hatton 
640 London, E.C._ 
NE 


‘orporation of Caleutta. 
re juvived tn dupliente for ST 


TENDERS are invited in duplicate for STORM fee 4 
PUMPING io and will be received 





Chairman Sire x. a My to tS - 2 day, the 
st June, 1 ww ey in 2 presence of 
pk ‘tenderers be t. “Fach Tender in Cem 


as may be presen 
roust be enclosed im a sealed cover and 
for Storm Water Pumping Plant.” Fu may 
be had by appl te the Chief En, ‘unicipal Office, 
Calcutta. tions, = site contract agree- 

ment, Tender form and rules with regard ‘Ciena may aay be 
obtained yo the office of me. Be. . an an 





neer. eae ca eg —" al on pe <a - 
from the Secretary to he Corpora jon), Lane 
Shillings for each [ms neeayadha § by 
the Corporation 


* in regard to Tenders. 
hold good for at least two pwn hy from the date of opening 


of the same. 
c. Cc, egg road 
Secretary to the Corporation. 
Contral ataciael Office, 


e 23ed Octoher, 1916. 471 
awarden Rural District Coun- 


CIL. 
The above Council invite TENDERS for the PURCHABE of 
a 14, B.H.P. HORNSBY OIL ENGINE with COMPRESSOK, 
in good working order. 

he above can be seen at the Sewage Farm,§(jueensferry, 

near Chest 
Tenders to be sent to me, the undersigned. 
HUGH G. ROBERTS 
Clerk to the Council 





Council Offices, 
Broughton, near Chester. 00 : 





ondou County Council._—The 
London County Couneil invites TENDERS for the 
SUPPLY. of 325 tons of ROLLED STEEL _ for Mewortic 
Brake Shoes, The form of Tender be obtained from.‘ 
Chief Jficer, London County Council 
pavement, EC. a Tender received 
i mm. On ‘Tuesday 





397 Clerk of the Land County$Council 
[he Great Indian Peninsula 
RAILWAY COMPANY. 

The Directors are prey to receive TENDERS for the 
SUPPLY of the follo' STORES, namely :— 
CAST k PLA TES, &e. 


N 
RAILWAY TICKETS, & 
RB 


LEATHER BELTING, he. 
pO ty gaa WATER CANS and MORTAR PANS, 
Gpotieetions ae nd Seems of peter may be obtained at this 
— nt will not be soy Bot site 





Tenders must be delivered in @ envelopes, sealed 
vddressed to Rm 4 for pas iten 
Tank Plates, &c.,” or ~ the case may be, not later than 
o'clock a m. on Th the 14th December, 1916. 
The Directors do nat Mind a themselves to accept the lowest or 
any Tender. 
R. H. WALPOLE, 
Company's Offices, 


bebe 4 1916. S81 
Pontypridd. an and Rhondda Joint 





BOARD. 
Sin. STEEL SYPHON R SALE. 
TO WATERWORKS ENGINEER’ Suche ore &e. 
The invite OFF for the PU. of a Win. 
SYPHON com; or of 


16 thleke in 26 re SLD 

VALVES, CAST | Pots ENDS AIR VESSEL 

Hine STRAINERS. BELL-MOUTH, H&AD STOCKS, 
The Syphon has yd ee. pete and is p perteatly new, 


Valves made by Messrs. a 
" be Yaa Tubes and Specials ae by Messrs. T F Piggott and Co., 


For further Sastioalaes apply to the Waterworks Engineer's 
Office, Pontypridd. 
Offers to be addressed to the undersigned. 
W. P. NICHOLAS, 
Clerk of the Board. 
Water Board Offices 
Ponty pridd, 
November. 1916. 608 


Wanted, Competent Engineer, 


with knowledge of condensing practice. ble to esti- 
wee age, experience, 
°Smos'ss eligible for 
33, Norfolk- 

595 a 





mate and conduct correspondence. 
salary required, and when at liberty. 
Army need Sig —Address, 595, Tngineer 
street, Stran: 


Wanted, Engi ineer with Work- 
SHOP experience deni Upkeep and Repair 
of Hydreelio Plant, Bisctrie Mi Motors. &c., Klectric Travellin, 
Cranes in i Constructional Pocinapring Works. Salary 

te Ae —_ —Address, Box 49, Wheeler’s Advertising Ofte, 9 weed 


Wanted, for Controlled Estab- 
TOR, Lene eed Pag bas ba TOOL gon tnd 
tole” Good opening for ight’ man those wo ‘cngaged 0 

ent work need n y your 


Governm apply: Appl earest 
Emploement Exchange, sepationing “apy Engineer” and 


PE Wanted for Export 


bm. alee ne of large Ban age ~ 5 in naaton. 
‘or military service, an generally ac- 
hs ee fh mathinery, and and oe to ‘understand plans an 











Wanted, Steam Enginee r. 


ineligible, *yesponaible psition, mare Bolier- 
house, State ex] gag —Add oe Pp 
33, Norfolk-street, 573 


Works Manager ae for 


Gerernment conte aman i Firm, to TAKE CHARGE of 
new extensi f erection. be able to see 
that eration: of ane ond putting «. rat machine plant 
is accomplished with the utmost speed, and conversant 
with the latest pc machine practice for taking control 
of the also must be able to take 
Only esos body yf ~~ —s - art ti will 
Jn “Cc ener ic men nD apply. TK ions 
be treated as strictly confidential mitt PPO LICITOR, 
521, Engineer Office, , Norfolk-street, Strand, 5214 


A pplications are Invited for the 
position of CHIEF JIG and TOOL DESIGNER with 
firm in the London district, engaged in the production of 

hig -class motor cars and aeroplane engines, to Take Charge of 
orks Drawing-office for the designing of jigs, tools, fixtures, 
&c. No person a ready on Government work will be engaged. 
—Write, stating , experience, and when disengaged, to the 
neg Employment Exchange, quoting “ The ineer” and 


Assistant Required for Mechan- 


ICAL DEPARTMENT of MINE in Portugal. Qualifi- 
ee all-round ae Srey especially on large — rail- 
m™ v§ owledge 
of Portuguose or nish advisable, ue of Fn and 
eebey £18 per month first ; second ; and 
£20 third —¥ ’ travelling ex; wand furnished uarters.— 
Send full’ particulars imm to Dr. J. 8. OWENS, 47, 
Victoria-street, London, 8. W. 59 a 


preition ae 




















(Shief Rogier of Experience, 
ble ow of Hep , bien 

with tbe vertous gg 

and poo suitable for the Textile. Trade, —Writ ve, stating 


red, age, and previous ax perepnce, to 603, Engineer 
ce, 38, Norfolk-strect, Strand, W.C : fis. 


Engineer. eer- ‘Surveyor With First 

rd of ‘Trade Certificate WANTED by a 
leading I om Applicants must be over military 
Fi or ineligible 1 for experience, Ee, yet, Military service. — Address, 


citar ear we” TMS Benen Of, © 


Kgpese Wanted to Take Com- 


ETE bmg Sn Sad of palee © PLAT, consiating of of 
large ne Mill 














ay la at 
repairs tat Bavo had ~" 4 aller 
coe Connencing salary £200 it, according to 

or 

lificati or suitable’ man. Candidates 
must be ineligible for aiuehvsoraae — a9 first instance, 
with copies of recent ee and full lars 
salary CHIEF EN- 


of Eo geeky 
GINKER, National — and General 5 ent: 
Limited, anchester. 


Eegenensss Man, 


ARGE of about 60 LATHES on =e. Shells. 
works, pe — ct. Good 


regen no geen mn Government 


ey ee ‘aoe 


Se TRTORCLEY POGTHION Vit —— 
ee -class Be _ Managers 





and up-to-date methods, be 
strict disciplinarian, and able to secure maximum output ; 
must have Tpaceessfully filled similar positions in en; neering 
— of not less two or. three thousand hands. pply, in 
first instance, ®, giving f a aed Mnainosr’ which will be treated as 
mee I Engineer Office, 33, pa eet, 








‘Yeneral Manager (Engineer) 


WANTED by well- mee Manufacturing omanat. 
Must be well — and one who has had first-class experi- 
enee in up- manufacture and works organi- 
sation and on intimate ical ee ee Drop Forging 
to a seat on t See con- 


at head of of coluan .—Address, 436, Engineer Omice, 3S. 


Norfolk street, Strand, W 
Poe al Steel Foundr 24 Expert 
Bn eed to .ceamaies new chest new steel fons out- 

} 43 wi oe ment reveition cs 
to pre 





mes tor seeker ei, aud 


Be ro to give full d as experience, sae 
required —Address, 524, fice, Norfolk- 
Strand, W.C. Si Kore 








Production sisted Wanted in 


a Sting ow con ig op maga | Ronen so = = 


Siemens = should ay ly" to ae aioe 


ios ving particu ? 
salary seeees mentioning “ The Engi yr ant Ne No’ 
2646. No man at present on ~ a werk need Raga 


Refrigerating Engineer Wanted. 
Experience with Ammonia -— Bei pepe Board ~ 
Trade Certificate desirable. No on yustl cae 
ft work or eligible for ieee serv es n 
Son Benoa Tt experience, with age, und state if bei iy 
T. B. Browne’s Advertising Offices, 163, » Queen 
Vichsrie suresh, E.C. 


Resident Assistant Engineer 
WANTED for Bethnal Green meee Hospital. Must 
be a first-class fitter and turner. Electric light and = 
experievce preferred. Must be ineli ible for service. 

37/6 per wee! —_ board, lodging, and washing.—Apply, giving 
full details o! t previous ¢x experience, testimonials, age, to 
the CHIEF E Bethual Green Military Hospital, 
Cambridge Heath, N.E “Cal a 


Small Tools.—Indovr Assistant 


UIRED, euustionces in the sale of British and 
Aisa” Small Tools and Shop 
generally. ae. Permanenc to stating | age. 
experience, salary to JAMES W. CARR and CO., 

een Lerma London, KG Mark replies “7 eae 
and confidential,” and as such they wil! be treated. 636 a 


oung Engineer with Worksh 
training and Science degree WANTED for TECHNIC. 
WORK in large Instrument making factory. No one Pesrice 
on Government munition work or eligible tor military 
should apply. State age, expericnce and salary required 
Appiy your hearest ry ment Exchange, mentioning “ The 


Enginecr,” and No. A262 
Wanted, Cr Chemist for London 


Power-house, ineligible. State especience. —Address, 
572, Engineer Office, Norfolk-street, Stra C. 572 4 


Wretes. Lady Tracers, or with 


es in Detail Drawing, &. ; must be quick and 
ployed on Government work will be enter- 


methods of 























rain- 

annum nie senting full Slows: 

sb eran of 5, Queen Victoria- strost, London, 
La 


tained.— rot go apply to the nearest Employment Exchan; 





sending full particulars and sample of work, mentioning “ e 
fineineor™ “and number 464, 


Wanted, Mechanical Draughts- 


MEN, used to general engineering and detail work of 
steam plant, t, for large enginecring fir, Manchester district. 
Must be ineligible for Army. Mood opportunity for Suet oes 
men.—Address, stating experien age, sala! ie a 
Engineer Office, 33, Norfolk-street,  Bteand, Ww P108 


Wanted, Competent Diesel En- 


GINE FITTER-Dii oy one with ms electrical 
knowledge preferred. Must be over eee age ; permanency 
suitable man ; only a 6 o'clock man need apply: standing 
weekly wage i bonus. Pn am P147, rs Lig 
33, Norfoliestreet, ‘Strand, W 





W anted, Three Drau ughtsmen, 
thoroughly conversant with either 

Steel Works practice, for large Government controlled Iron 

and Steel Works on the North-West Coast. Permanency to 

suitable men.—Applications should be forwarded to the 

eye Labour Exchange, quoting ‘‘The Engineer” and 
Draughtsmen already engaged on Government 

ack cannot be engaged. 


W anted, Two or Three Good 


MECHANICAL DRAUGHTSMEN, preferably with 
experience of (1) Steam and Internal Combustion High-speed 
Engines ; (2) Hydraulic and Air Compressor Work. Perma- 
nent and improving position to men who can prove their 
yet are cants Beas be ineligible for military service.— 

Apply, y, Bees 4%, Haddon’s Advertising Offices, eg aks 
aquare 


Pist-class and Fully Qualified 


STORES ACCOUNTANT WANTED at once for ee 7 
factory. Must be experienced in all — pay pone iene did 
Storekeeping and Stores 
prime costing. Preference given to eacticant holding C.A. 
or other similar certificate. State full particulars and salary 
required.—Address, 428, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 428 


$$$ 
Draughtsman (British), 
. thoroughly conversant with Mechauical and Electrical 
Machine Consisnetine, REQUIRED, to take charge of Engi- 
neers’ Drawing-office, Westminster. “No person residiog more 
than 10 miles away or at present employed on Government 
work will be engaged. State age, experience, and salary 
required. ee 609, Engineer Office, 35, Norfolk-street, 
Strand, W.C. 609 a 














Wanted, Setters- “up for Herbert 


and Ward Capstans, Milling © Machines. 
Government-controlied works, London district Good 
prospects for suitable men. Those engaged on Government 
work need not apply.—Apply your nearest Employment 
Exchange, meutioning ‘‘ The Eagineer” and No. A2618. 


W anted, Tool Turners, Tool- 


MAKERS GAUGE MAKERS, for Government- 
controlled Works (London district). Good prospects and 
——— positions to suitable men. Those e on 

vernment work need not apply.—Apply your~ nearest 
per! Exchange, mentioning ‘‘The Engineer” and 


Frist-class Mechanic Wanted 


by Railway Company forsmali Tramway Power Station, 
High-speed Engines, D.C. Generators; one used to doing his 
own lathe wenee preferred. Permanent job. Applications 
=— be accompanied by Be pany of tes:imonials, stating age, 
rience, and wages expected._Address, 627, Engineer 

ce, 53, Norfolk-street. Strand, W.C. A 


er nr Bn 
D . ’ 
A dvertiser (Inesigible ) Seeks 
POSITION, experienced in costs, work pr , Stores 
and shop routine, piecewurk aud bonus ; statistics, systematic 
and accurate ; able to take control. —Address, P140, +7 
Office, 33. Norfolk- street, Strand, W.C. 


[Epgineer, A.M.LC.E. (39), De- 
RES eeu ENGAGEMENT, thoroughly ex: 

enced in car design and manufacture, and general Le ee 
work, with extensive commercial rier good organiser, 


ene’ conte and not afraid of responsibil:  i_eame P74, 
Gngine Office, 33, Norfolk-street, Strand, W.C 4B 














| raughtsman, Good Mechanical, 
preferably with experience of Steam Turbine Design. 
No man on Government work need apply,—Apply, stating 
qualifications, age, salary required, and. ear! jest b date can can com- 





cree Ineligible, 17 Years 
poctaliote, a aa -known firm of Steam and Vacua 

tomed to the supervision of large heatin, 
sears expert knowledge of injectors an 





mence, to your nearest Board of a Employment E 
mentioning this paper and No. A2656. 


[raughtsman Wanted, Mechan- 
AL, for small cil details 7 and finished ink 
fnolieit —a id TRAC. er - pre mee Both must be 
ineligible for military service.— ny, e, eX ence, 
and salary required, 1o 1221, Sell’s Kutvertisias™ Offices, ag rg 
street, E.C, 690 4 


])raughtsman Wanted for Jigs, 


Tools, and Fixtures for automobile details in: Sone: 











mest conteclinges Previous ntial. 
te age and ma required, No man at present iat “Govern: 
ome work need apply.—Applications ~ the first instance 


should be made ‘to the nearest Board of Trade “gt Em 
£xchange, mentioning “ The Engineer” aud N 


[raug ughtsmen, for Designing Jigs 
and - Se in Semactioe with important Government con- 
tract, for Aero —~ avy aS district by eae 
should ‘be forwarded Employment Exchange, 
quoti oer En + rath) and oo 421. No man already on 
Government work can be e: ea. 





ae orettioy experience, — 
Golonta or orkahop oes T.—Address, P12, & 
flice, 33, Norfolk- seco, Steen W 


Fingineer (29) Requires Position 
as WORKS MANAGER, or similar em ye Pow i 

tion. Public ‘school education ; first-class 

certificate ; thorough workshop and tenn AE ay 

and also with Government requirements.—Write, Z. B. T.. c/o 

Deacon’s, 7, Leadenhall-street, E.C. , 614 6 


Engineer (45), with Theoretical 


and practical experience, Ist class B.O.T. certificate 
thorough knowledge of refrigerating, also electrical and 
brewery plant, SEEKS RESPONSIBL. POSITION, emery 
with uncontrolied firm. —Adadress, P13, Engineer Office, 

Norfolk-street, Strand, W.C PIM x 


Engineer (51), Accustomed to 
control large staff and male and female labour, 
DESIRES ENGAGEMENT by WORKS MANAGER or 
ASSISTANT. Salary required £400 per annum.—Address, 
P145, Engineer Office, 53, Norfolk-stroet. trand. W.C. P1458 














ete ag Two (Preferably 


youne). Beam ony REQUIRED by Engineers, S. 
London. applicants not residing within a radius of 10 
pies, or aire -na a ares on oe ang gl bang can be 

mgaged.— ting full particulars, and salary 
required, to vem pose a Office, 33, Norfolk treet, Saal, 
A 


Fuel Oil Eapert, Practical! Loco- 


MOTIVE ENGINEER, com enploting contract end of 
year, returni ‘6 home, is OPEN to ENGAGEMENT. Accus- 
tomed to handle men and estimate conversion costs. English. 
Ineligible.. Speaks Spanish, Portuguese. London references. 
ee 43, Engineer Office, 5s, Norfolk-street, —— 

B 





E pes Draughtsmen Re- 

UIRED for General Engineering work, Birmingham 
district, to assist in and 

work. ‘Permanency to suitable men. state full. details as to 

ane age, salary expected, and when free. No person 

on Government work will be ei ed -Apply your near- 

cat Se Bapleyimonn Exchange, quoting *“T'be Engineer” and A2610 


J unior Draughtsman Wanted 


for General Engineers’ work. Gooa wages and war bonus. 
No one on Government work will be employed.—Reply to 
nearest Employment Exchange, quoting No. A2662. 


North of England —Draughts- |; 


MAN, first-class, WANTED, for yg OilSwitch gear 

Must have good mechanical kno ood opening aud 
constant ty ee oe for oxitabie 5 man.  guate te age, sal and 
ex sapere © person already emylo: = on Government work 
rade Bin payment sche must apply to the. ne nearest. Board 

of —_ - ain Exchange, mentioning “‘ The Engineer” 











and number 451 


sieetehieideeemmeeentll 
Wanted, d, Four Women Opera- 
TORS, with a knowl of Ferro-prussiate ore True- 
scale Processes. , Women ali 
or ina under 
only be pted with the of the > authorities of their 
Department of establishment.—Apply, by letter, to ROOM 
344, Adastral rouse, Victoria Embankment, E.C., stati oe ex- 
perieuce, age, and salary required. 


roe ene nee ene renemnernecnne one nnn 

anted by a Yorkshire Firm of 

Engineers, ‘WO good FOREMEN MACHINISTS. 

State age, salary required, and ful: particulars. No one at 

present emp.oycd on Government work will te engaged.— 

Apply to your nearest Board of Trade Employment Exchange, 
mentioning “* The Engineer” and No. 625. 


Wanted for Controlled Works, 


FOREMAN over heavy and. medium lathes ie 
machines on hydraulic work and gas engines. None en; 
on war work need apply without permission of present em- 
ployers.—Address, stating previous and present employers, 
age, experience, and salary, 605, ers Office, 33, Norfoik- 
street, Strand, Strand, WC. 605 a 





y in Government —— 
Munitions Act, ca 











Wante anted, pe ‘Boilerinaker 


accustomed to Locomotive work and Piecework ; must 
have good control of men. State wages required and full par- 
ticulars. No person at present employed ou Government work 
will be engaged.—Apply to your nearest Board of Trade 
——e Exchange, mentioning “The Engineer” and 
number 5 


Wanted i in- Leeds, an Energetic 


Machine Shop FOREMAN to take charge of about 
20 lathes, driils, planing machines, &c., employed on munitions. 
Must be conversant with mouern apesds and methods and 
capaole organiser. ‘lo right man a good permanent position 
is open.—Address, stating experience, salary, and when could 
Scramence, 586, Engineer Office, 33, Norfolk- —— 











oreman, Used to Light Accu- 

E Repetition Work, for Government-controlled 

Works, Londo. district. Good: prospects for suitable man. 

Those “ongaged on Government work hved not apply.— Apply 

your nearest pay egg Exchange, montioning he 
Engineer” and No. A! 


Resident resentative 


WANTED, with Rep knowledge of Melting 
Furnaces and Furnaces for Heat Treatment of Metals, to 














take up the Sale of Monometer Manufactures.— Apply. giving 
_ ws of experience, &., to MONO) MFG, 
., Ltd , Engineers, Aston, Bimingham., rR 


(['rained Enymeer, Energetic, 
experienced works manager and superintendent. control 
—_ organisation of works on yroduction of nhigh-class 
ineering specialities, will shortly be DISKNGAGED. 
First-clae shop practice, ; machine tol and jig pm ae in 
e2onomic sperm ot accura’ oe repetition work ; aero engines, 
and naval work, &c., 

open 1 to ACCEPT APPOINTMENT Write confidential.— 
Address, P137, Engineer Office, 33, Norfolk-street, vanes ta oy 








We orks ee aud Superin- 
> ee ESIRES ENGAGEMEN 

— ey excellentreferences At liberty 

Steak We forty dares, P , Engineer Uffice, - 35, teres as 


¥ cane Man, 37 Years age, of 
character. presenti engaged as 
cogiucering works and foundry, OFFERS SER 
better tment.- Has dra 









e 
vices - er wing-ofhce 
ex] rience. -d@ references.—. PIs, 

= a Strand. W.C B19» 






Mechanical Draughtsm an, 
young, ineligible, SEEKS Diploma A 
poe’ years’ excellent workshop experience, several la: 

mmercial ability. ss P44, Kngineer Offics, SB, 
— Strand, W.C. P14 8 


A ia ge Firm of Buyimeers m 
the tittes ds have an opening for a youth of 
education as PREMIUM PUPIL, the course to inclade both 
Works and Drawing-office. —Address, 2002, Engineer = _ 
Norfolk-street, Strand, W.C. 


ineering il. — Firm 
~rigeweoe —~ = oying 500 hands, have 
VACANC ied classes of work done, sn ae excellent 


oj annie bs od wn moderate.—Address, 2000, eer 
Othce, 3, Norfolk-street, Strand, W.C. To's 


Pupil—the ae and 
aterworks Engineer of Leamin; - _— a » eye 
in his office fora PU Pi L —Address, Tt’ HALT. 707 x 

















SRV LUeAL UL Ennis. 
SS of C vad RSE of INSTRUCTION, 


CORRESPONDEN CE, _ wri to “THE WESTMI INSTRR 
peck ied BU REAU, ‘ 23, Old Oak-road, —, 
ndon, 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 


4, Watlinz-street, ee E.c. 
Aiecouuare, — 
1 Tyne. Sp 3005 


SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Pagers II., Ill., LXXXVI. 


Numerical Index to Advertisements, 











Paez LXXXV 


a meter 

















1, 1, Wright- -street, Nottingham 








il THE ENGINEER Dec. 8, 1916 
anted, Agent, with Good FOR GALE Fer Sale, Almost New Hori- Eng i C 
ne.—Crossley 25 
bE sha aa green (300 B.H.P. WILLANS DIESEL | ajpaxZ0™': 'BOrise acuise, ‘wi Wo. | sa BEAM ere Sa 
> st, — ct — 2 ¥ y ’ h-strec 
ast, Blacking, &c , Manufacturers.—Aduress, TARY, OIL ENGINE, scat AE ae ACHIN 1 by Buskon Clapham, §.W. elta” 





Cteel Exp ert and Metallurgist 


a yes a wet gem in firm where technical 
know! tilised, or would Consider Purchase of 
suitable elias heavens, P9%, Engineer Office, 35, Norfolk- 
street, Strand. W C P96 « 


Wanted, a Second-hand 20 H. P. 


GAS EN Re | in Adivoed. 8 pondition. —THE RRITIAH 
Surrey. 


FILM STOCK CQ,, Ltd., As 
Wanted, a a 30 H.P. 2ft. Gauge 
must be in good 


FOUCR-WHEELED LOCOMOTIVE; 
a 9, Engineer Office, 3, Norfolk: street, 





order.- 


Str and, W 

\ anted at Once, One Set of 
280 H.P. panror xD STE. Am Ree pitt A must be 

in good condition._F. MACPHERSON and SON, ineers, 

Wokingham 622 ¥ 


anted, Direct-coupled . Gene- 

RATING SET, 250 volts, about 150 HP., 150- 

280 K.W.—address, 623, Enginee r Office, 33, Norfolk street, 
Strand, w.c 623 ¥ 


W: anted, Double-ended Punch- 


ING at SHEARING MACHINE, in first-class con- 
Ae n, to punch and shear Zin — Address, 519, Engineer Si 
Norfolk-street, Strand, Wc. 





W anted for Immediate Delivery, 
DROP HAMMERS, 7 owt and lS cwt. and 25 cwt., 
nearest. New ot second-hand.—Send full coe to 
481, Hagineer Omics, 8, Borfolk- street, Strand, 


WANTED 
FOR URGENT WAR WORK. 


One 30in. CENTRE L ATHE on about 
30ft. bed. 

One ft. or 10ft. FACE-PLATE 
LATHE. 


One PLANING MACHINE, about Sit. 
by Sit. by 4ft. 


New or good second-hand would be 
considered. 
we 637, Engineer Office, 33, Norfolk-street, Srand, 
“ 





Wanted, Good Second - hand |s 
STIRLING or CHAPMAN BOILER.—A. “a 
Woop, 3. Qneen- “street, E.c. 


Wanted, (Good Second-hand Gas 


ENGINE for Suction Gas, 60 to 70 H.P.—Send ful} 
particulars, price, and where to be seen, to , Engineer 
office, 33. Norfolk-street, Strand, W.C. 6u7 F 











W: anted, Llron C himney, 50ft. 
dy Stt. Oe — Fell partion ate and price to A. UNDER 
WOOD, 3, Queen-street, EC. 64 F 





Locomotive Engine, 
Must be in good condition 
and —$tate price and full particulars, 
c CRaie ROW LANDS Find CO., Seacombe, Ches. Pes 


Wanted, Marine Boiler, Multi- 


TUBULAR type, about 15ft. x 10ft. 6in., 160 Ibs. 
working pressure a Replies to_574, Engineer Office, 33, Norfolk- 
cant. Strand. W 574 F 


W 


anted, 


BN a c) linder. 








anted, Modern Vertical Steam 
GENERATING SET, compouad wound, second-hand 


or new, about 175 kilowatts, 210 volts, direct current ; deiivery 
‘about January.— A. RANSOME and O©U., Ltd, Stanley 
Works, Ne -Trent. ‘S87 Fr 








anted, Pair 14in. to. 1éin. 

MAIN ana TAIL HAULING ENGINES, or Pair 
ditto Endless Ro, e Hatfling Engines.— Address full particulars 
and pt.ce to 624, Enginéer Offive, e 33, Norfolk-street, ae 
w.c 


Fr 
Se Se ae SST Tea 
anted, Slow Combustion 
STOVE. large size, for workshop.— FIELDING, 

Rikenel, Gloucester. 64 ry 


Wanted to Purchase, One New 


or os we HAND SWAGING MACHINE, to take 





steel rods up to or jin.--Full particulars to EDISON 
4 aad ELECTR c CO , Ltd., Engineering Stores, — 1s 
Fac 





Wanted ‘to Purchase, Second- 
HAND Rani tig be gy MACHINES. 
State size and price.—Apj ly, GINEER, co. Haddons 
Advertising Aachey, 132, Sallsbury: y-square, London, E.C. 536 5 


anted, 3- Ton Electric Crane, 


PRIESTMAN 8 bios Led Hl bad ee ‘ee 
\Tanted, Sin., 7in., 6in, din. 


V STEEL STEAM FLANGED PIFING, REDUCING 
T’s and BENDS for 160ib working tocray-t for superbeated 


<teatn: Also lin. Flanged W.L. <« pes for 
reulating water. —B ply to BRITISH VEGETABLE E OIL 
BeTRA ION C RPUR RATION, Limited. Angel oir Mills, 


-Angel-road, Edmonton, N., giving full particulars, ene e- 
Want anted, 700 H.P. Motor, and 
, 400 volts, 3-phase, 25 periods, 180-190 revs.— 


A UNDERWOOD, 3 | Queen-street, E.C 632 F 


(joal Bric quetting Plant.—Wanted 


IMMEDIATELY, a Coal Briquetting Plant, to turn out 
about six tons per day.—Reply, giving fall particulars, to 
Dr. J. §. OWENS, 47, Vict« ria-street, Westininster. 08 ¥ 

X 6, 


S H. Steel Joists Wanted, 1Z 
b # to 


e 44 \bs., and 12 x 5, 32 lbs.—State prices, jongths, 
WM. A8SQU UPA, Ltd., Hatifax. ly 


Nand ‘Blast Apparatus ‘Wanted. 
4, wo PIM, Enginéer Uffice, 33, Norte 
Stran se 


ir ‘Compressor jor Sale.—One 
ersoll-Ravd seyeriel type XB2 Belt-driven 
DUPLEX” ue COMPRESS: latest improved design, 
having cross-c eaieet Srectige ar cylinders, watet-jacketed, 
fitted with Imperial Corliss mlet valves and direct-lift. dis- 
charge valves. L.P. air cylinder l4in. dia. x 12in. stroke, H.P. 
rir cylinder Yin. dia. Bin. stroke, output 446 cubic feet of 
free air per minute = "to 1001b. pressure. The above plant is 
complete with belt, fly-wheel, safety valves, and all accessories 
ready for immediate operation. 
For price and further particulars, apyly SECRETARY, 
Aberthaw and Bristol Channel Portlan Usment Co., Ld., 
Merthyr House, C ardiff. 6 


Boilers( RangeotSix Lancashire), 
ft. by 8ft. dia. ; Will insure for 1001b. pressure, with 
fittings ; at itberty address, 619, Engineer Uffice, 33, 
Norfo ik-street, Strand, 619 @ 


— ; EDR 

Disposal, ‘Five 48in. Sus- 
PENDED BELT-DRIVEN CENTRIFUGAL MA- 
CHINES, Watson Laidiaw’s make, “Swan-neck” type, com- 
plete With discharge valve and_Hinings; one unused, four 
slightly used ; prompt delivery. What offers 7 Address, 23, 
Ex Engineer Office, 33, Norfolk -strect, | Strand, W.C. 


or Hire, Pumps and Well- 
BORING TOULS for Coutractor’s pg. 8 Wells, 


&c., 2in, 
to 24in. diam.—R. RIGHARDS and CO., Upper Ground- 
street, London, 8.E. Telephone No. 978 Hop. $22 ¢ 














or 





250 revs., with Messrs. Heenan and Froude’s “ Little ” Coolers, 
also fuel reservoir direct-coupled to a “Castle” radial pole, 
6-pole DY NAMO, compound wound, 200 K.W., 400 volts, with 
Static Balancer and Switchboard by J. H. Holmes and Co., 
Newcastle-on-Tyne, 
Absolutely new plant ready for erecting. 
Address, P1293, Eagineer Office, 33, Norfolk-street, Strand, 


Ww.c, P129 ¢ 
> 
CRANES FOR 
(STEAM AND ELECTRIC). 

3-ton Steam Loco. Crane, by Smith ; steel jib 23ft. long ; all 
nee by steam ; boiier 901b. w.p. 2400. 

2-ten Loco. Crane (Isles) ; boiler bo Ib. sf 

@ton Loco, Crane (Bedford Eng’g eo boiler 70 Ib. w.p 


Q 
a Loco. Crane (Jessop and Appleby) ; 


The whole of the above cranes norm: 
10-ton ee Derrick Crane ( 
mast ; fine 
§-ton Axed St am Derrick Crane (Butters) ; pe | rane. | 
Ston fixed 3 Derrick Crane (sotep) s geod 
meter. Electric . Crane (Grafton) ft, steel ih 0 it P. 
r. 
eng ton Electric Loco, Crane (Smith) ; 23ft. steel ‘ib, 30 H.-P. 
motor. 
2ton Electric Loco. Crane (Isles). am. 
Al the above first-class cranes, 
Lae Electric Overhead Crane, your nictors 39tt span. £500. 
on Kseotric Overhead Crane, three niotors, 25ft. 6in. span. 
n can be altered if requi 


red. 
RR... ectrio Overhead Crane. he ag motor, 40ft. an a". 
Above all goed overhead cran: 


JOHN F. WAKE, DARL INGTON. 


ELECTRIC SETS. 
450-600 arr Wi READ Bh opmnrans sound, pi batch. = 





boiler 801b. w.p. 


uge, good condition, 
p intm steel jib and | 








ead af ENGINE san Rene. EE 


ued Autom we arate 
70 H.P. “GENERA eo volte, 2 Ogee eu 
All above first-dlass condition. 


JOHN F. WAKE, DARLINGTON 
Immediate Sale. — Six 


or 

tin. Single Spindle Gridley AU are F yossive 
MACHINES ‘Two Sin. Ditto. Nearly new, be 
— ap idtum, 570, Engineer Office, 33, ‘Norfotk-styee, 
Stranc 


Fer dale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200r.p.m., Seter-eomplls in., with 080 volt, maximem feld-rotating 


1100 

300 ALTERN. coupled to 
ag £500 

K.W.GE yt volts, 120 r, 

‘0 50-75 iy An Ww. RA’ TORS, cepted compotid: 
weed. bi £350 
£125 
ee 











type, and exci 

40 cyc! i of g & Vacuum of 
274in. when 400,000 gations of water ate 

ae with three-throw type air pump, driven by 


ase motor. 
350 K. Ww. ALTERNATOR, three. 


hee, 60 cycles, 

ee deen in ae . Co., diag ty 4 i. +2 
eer a pas by Bare Tit den _ 3 se, +> 

TWO WESTINGHOUSE MOTOR OENERAT. 


ING SETS, 300 H.P. Motors, 3 , 40 cycles, 480-500 
volts ee A oniess ‘C, compound wound. 


Separate so! 
80 HP. PRENX MOTOR, A.C., 625 volts, 


HORIZONTAL C GROSS-COMPOUND CORLISS 
mn, b. cyls, = 


akon, usgraves, 
SADDLE TANK LOUO., 12in. cyis., 4 wheels 
coupled, 120 1b. steam pressure 


L000. , en. cyls., l4in. stroke, 6 wheels coupled, 


VERTICAL L BOILER. sft 8ft. high x 4ft. dia., with 
two cross-tubes for 80 1b. pressure. 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel: 44 Ne ee 867 ere 
Cel. Add. * Engineer, W: 





akefield.” 2017 « 
for Sale, a Nearly New Hydrau- 
LIC PRESS; ram 10in. diameter x 5ft. 6in. long, about 


200 tons capacity ; ey with Steam-heated Platens = 
Hand Pumps.—aA) a ae VJHEN, SONS and O00. 
Commerciat-road, tes” 


fers Sale, a Guattis of Co pper 
CAB Le ; lao x Campbell 48 BHP. va OENBEATO 
GAS PLa> aso a nd-wound G 
SWITCHB ARD. and complete. 
either se, aaa o together — Apply, BAchay- 7} TERBURGH 
d HU iNSON, - Ltd., Queen Anne's as st ed 


rmiuster, 8. . 


Nor _ Sale, About 70 Tons Sin. 








C1. FLANGED PIPFS, 1l0ft. lengths; also 
ayanclty Sn Loose FLANGED STEEL PiP&S, and early 
feet 2hin. Lcose FLANGED STKEL PIPES. 616 4 


JOHN F. WAKE, DARLINGTON. 
‘or Sale, Cornish Multitubular 


aoe wat. Marshall ad Bons, 0 for a cuneborogh, with all 


135 Ib., a 
order ; ere er 





fitts a mOUntIAR 5 igs ; 

ically equal to new. Bot Tron BOILER TANK, 1l6ft. 
Br 4ft. 316th — es used as feed tank. A reasonable offer 
will be accepted for quick salo. Can be seen at any time.— 
Apply, DIXONS, Ltd., Malpas-road, Truro. 439 @ 


SALE, 


| sattsoe monk 37ht. ; 





| 








“Sieg 

Tro. Death sie nc woo L DRILLIN 
CA LING 

MAP season ee 


HIN 
me BENS yer & PLATE BENDING ROLLS. 
DDEL an a 40, St. Enoch- square, Glasgow. 689 « a 


‘or Saie, an Electric Wharf] %%, 
SW. 


RANE, by Grafton, to deal with 20-30 cwt. loads; 
5 motor, 220 volts; crane swin, complete 
cirele ; not portable. —GEO. COHEN, SONS and CO., 600, 


Commercial-road, E. 593 « 





for Sale, Approximate! 3000 
8g. oh pleeeath eh aches = quantit; ui daw DENING 
HBr an diameter ““K daren, neer bales $3, Naat. 





Fer Sale, Babcock and Wilcox 
WATER-TUB 


BOILER, to evaporate about 13,00) Ib. 
hour ; 160 Ib. wo ing pressure; chain grate aly 
MePhail and Simpson's superheéater, and si 
Gms Gert. high. Good second-hand...d NO. PF. WAKE, 

suey oe 16 « 


| Fer Jror Sale, Blowers—7in., 5in., and |» 
4 foe imnediate DISPOSAL. on 7. find os and Co, Ce., 

e 

ror Sale, Electrical Plant.— 
ag _ Willans-Siewens SET; Engine 200 H.P., 


“eat 500 amps,, 350 r.p. _ 
K.W. "Dito — 30am ange. 
pneme 100" Se, 200 ainps. 


pe he 





8 K.W. bey E: fe 
rae HHKOW POM 6sin. plungers x 8in. stroke ; 
5 Ae C, Motor, 560 volts. 
ECTR Rie HOIST, with two winding drums 16in. wide 


x 2lin. = 3 Motor lod ogee. 80 amps., with control. 


and 
J. 7. WILLLAMS AND SONS, 
South Bermondsey Station, 
London, 8.E. 


Sale, Five Steel 80-Ton 


518 « 
Fer, 3 

HATCHED RIN a. BARGES, #4f%. 6in. long, M4ft. 10in. 
cabins fore and z pp apch. 


wide, draught load att; 
—THE THENT eA 1Gakios cu, Nottingham, 


or Sale, ri 








Horizontal Steam 

ENGINE, 20in. zit by Min. stroke, fly-wheel 16ft. dia. 

1 pore, ex on 8 sds ans ad qovagners, ‘massive fort ips 

; ate w W price. oo WT IAMS 
and os) , South SW - hy Rly. Station, London, 8.E, 459 « 


Le Sale, “* Ingersoll” Belt-driven | — 
oer ge tye ae 12}in. cylinder by- 14in. stroke ; 
cubic feet free air per minute; or. ure 
ney steel air receiver and connections.—RI Bef sn 

nd Se St. Enoch-syuare, »» Glasgow. ‘go iy 


Por § Sale, Massive Set of Plate 


EARS, to cut uy to ljin. thick. £1100-—JOHN F. 
WAKE. Dacingten ithe: 550 


Fer, Sale, One Belliss Engine, 
Ws, x ie. cylinders, with 70 K.W. single phase, 50 
cyan 230 vats, alternator.—THOMAS JOHNSON, ha ye 


or Sale, One Cutting 
MACHINE for 18-pounder H. “A Shell, by a ga 
Morpeth. Perfect condition. £35 TTALL, Brai 














or Sale or Hire, LHlectric 
ENGIN: arty Es Heian 


PUMPS, CHINE TOOLS of e 
immediate ed z eWwILLTa ae oo SS ne: 


terms, 
Quen Queen Victoria-stree t 


Fo Sale, ‘Theodolites, 


pa g INSTRUM SECON} masa 
'S we, olborn, W.C. 
3 Gray’s inn-road). 








Fer Sale, Levels, 
ae SON'S, $8, High AnD. 
ite Gray's Inn-road). 2003 ¢ 





- off 


orse-shoe Plant,—For 
COMP..ETS PI a td ot 


shines Touts "base kon 


ba horse-shoes and iso bars of other secti Speci 
tions afd full particulars on application. r Apply, Se green 
.» care of Fielding, 43, Old Queen- rtm Westiminsto,’ 

wee x 36 


MACHINE TOOLS 


FROM STOCK AND FOR QUICK DELIVER) 
Orders subject to the approval of the 
Ministry of Muninops, Machine Tool Department. 
ope st 
va P and tray, 
x 8ft. 


6ft. hed 
Shin. x 
Ww. 


Sale, 
MAKING HORSE-SHOR s, 
Forging Machines, Pierci, g 
&e., maa a Rolling Mill for making flat 





7 





t bed HAND LATHES. Stok ; new. 
ight ao pg and Scr. LA Tes w 


Four Cy Ee: 
ip ved 8. ‘ahd Ser. LATHES. Also wit) 
a bed §.8.8. and Scr. LATHES. Th 


ks; nm 
“Ban. §.8, and Scr. LATHES. 
yin. R Tote gap pet 8.38.8. and Ser. LATHEs. 


“Teo iain. x 12ft. yap bed 8.8.5, and Scr. LATHES. 1 
we 
ne 10g by Dis, Si IDIyG and SURFACING LA?) 
ht bed. he 


Ww. 
a bia, x 16ft. gap bed BSS and Scr, LATHE 
a ig ‘at stra ht bed SLIDING 
e@ 124in, x 12ft. straight bec and SURFA ; 
LATHE with chu, Bemotioed = 
22in. WET Et TOOL ¢ GRINDERS. Ten days ; new 
SAW SHARPENER, for saws up to 2in. diiw 


Stock ; new. 
Four 6in, SLOTTERS with h chroma —_. 
9in. Stroke SO fTERS. m weeks: new. 
Two Jones and Shipman Threc-epindie DRILLS, with ch 


Stock ; new 

att. RADIAL DRILL Geer: _ drive, Two weeks ; vn: 
Three 6in. x 6in. POWER HACKSAWS. Stock ; new 
One Yin. Giant KEYSEATER. by baker sros. ot 
second-hand. 

Sixteen COKE CRUSHERS. Stock: 

One 25 Ib. * Little Giant " POWER HAMMER Stock ; new 
60 th, “ Gotiath “ HAMMERS. Four weeks 

ee , aes iy a hight weeks 


‘ haa xX Hu RLZONT AL BORELS 
vERTiCN er a NG g ML Dye DRILLS, HIGH 
POWER 

4 Pog 


MMERS, BACKING-o}F 
ATT. ACH MENTS cnt ue &c. 729 
THE JUDSON-JACKSON COMPANY, LTD, 
60, Marsham-street, Westminster, London, 8. W. 


Telegrams : Ozonistic, London. 
Telsshone, Victoria, 049 


MACHINE TOOLS FOR SALE. 


Six No. 3 Newark CAPSTANS, ljin feed, six.) 


Stock ; 
Four w: 


One week ; 


723 








wire 


bag met) 
Six MELENG BAChines, tables Min. x lin. and 
“fa ied ae Lat CATH iain nate ie. belt), 1jin. hol 
t, lin, dia. Ne agg rier Sel.-venteri: 
Chnce and slide. “dt stock, 
Leg Special SHELL LATHES, 44in. belt 
m3 | —. suitable for 18-pounder and 4.6in. on 
¥ it and sopins attachments. Delivery ‘1 
from soa on 
Special PRTG MACHINES, for all >perations 
on sell, oy 
Ten 6in. x 5ft. Gap Bed Hollow Spindle S.S. and s\ 
LATHE paver Three to Four weeks 


Two y Bin. x Sf. SS. and S’c. SECOND-HAND 
LATH cy first-class condition. Delivery stock 
One 104in. x léft. LATHE, 8.8. and Se., in good order 


Delivery seek 
Gone iin. 9ft. Straight Bed REAVY 1. ATHE, 8. ands 
ae conditi 
Auto and Hand 
live: 


only, 4mop Cone, and in 
hree 2Uin. new youd MACHINES, 
, back geared. De! ack. 
One Plainer-T ype MILLING MACHINE, Vertical § indie, 
by Cualiffe and Croome, with a few dime nsions—table Ste. 6 


2s admits between uprights, 2ft. oin. ; traverse of tab! 
4ft.; length of ape Sft.; max. distance to spindle nos 
Ift. 10in. Due, in 

Also ~CKOLL nd INDEPENDENT CHUCKS 
io 3Jaw HORTON CHUCKS, one with Re 

aw. 

we aaa BROTHERS, Engineers, 3%, Peper. 

N8l o 


Manches' ie orem 

wo" 165, B.H.P. Suction ( ins 
ENG ey ith Prod Pi supplied t 
Crogsiey Deon thd cape tg ty peat on 


Kngine numbers iene poe 58,975, with variable a ate’ A 
sree ope ~ssed air starting apparatas, and the who 











‘or Sale, Two Gas Engines equal For immediate delivery.—HAR My Ht 
{Davey Paxman), direct coupled, D.C. Generators Gak DAM and CO., Ltd., Staines. 
(EC.C.). & KW. and 4K.W., with Suction Gas ¢ - 
Seheery. Seer 5 ites Engineer, 7, Lune: FUP BALE. 
ee Ane root 40-ton CRAN = 
or pale, Two Seven-Day Con- 
F with ay Deupiats an). & Prt, Ltd., Bath. 


TINUOUSBUKSING LAMPS, 
lenses for 3%) degrees, in copper mountings, with tools and 
parts, by Chance Bros. and Co., Ltd., Birmingham. 
‘Trese ham , Which are penebionliy equal to new, have som a 
use On &, reakWater contract, and are now re; 
light —JOSEPH PUGSLEY ‘and INS, ra” 
wvence hii Bristol. 620 « 


i | For Sale 15-Ton Steam Goliath 
CRANE, 49ft. span, in good cement ee py 
Engineer Office, 35, Norfolk-street, Strand, W. Pi42 


or Sale, 30 HP. D.C, 450. 


cite, a th Gontrolier atid Kovistances.—~ 
woobe ore ERT, 3 Norfolk-etrest, Strand. P1Si « 


for Sale, 75 K.W. Vertical 


COMPOUND ENGINE, by Browett Lindley. Coupled 
Siemens 6-pole py year 110 volts, 680 amps. ; excelient 
condition; equal new. Seen under steam; immediate 
delivery.—A. UNDEKWOOD, 3, Queen-street, EC ¢ 


yratory Cru-her.—Immediate 
DELIVERY of one unused Hadfield» No. 6 GYRA- 
TORY CRu eer ER, capable of crushing 60 tons of stone per 
hour to pass in. rin, Apply. for price and further _par- 
trenton tb to A. ay SULLE iN, erthyr House, Cardiff. 456 

















CONNECTIONS WANTED WITH SPECIALISTS 


for the establishment of a 


WHITE ZINC MANUFACTORY 


IN HOLLAND. 


Every security can be given as regards the 
neutrality of capital and object of this industry. 


Write for particulars to 


ZUID - HOLLAN DSCHE VERFFABRIEKEN, 


Limited 





ROTTERDAM. 


P127 pb 





Erected a in Excellent Condition.—Apply, 8 ‘ 
PEARSON & — Ltd., of 10, Victoria. street, 





W. G. BAGNALL, ‘- 


BUILDERS OF LOCOMOTIVES 


Weighing from 3 to 50 tons, far a a 5 
of Highest-class Workmanship and Materials. 
Magers oF 


Tipping Trucks, Sugar = Pa bien ~ . 


See Illustrated Advt alternaty vssues 


SHELL LATHES 


FOR IMMEDIATE 





: DELIVERY. 


A large number of heavy up-to-date 
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GERMAN TORPEDO CRAFT IN THE WAR. 


THE failure of the German torpedo boat flotillas, 
which possessed a high reputation for efficiency before 
the war, to accomplish even a fraction of what was 
expected of them, has, in many ways, been one of the 
surprises of the naval campaign, and yet, when their 
designs are examined and their armament appreciated 
at its true merit, it is not altogether surprising that 
they should have quite failed to stand up on any 
occasion to our own larger and more heavily armed 
craft. Whenever they have been sighted they have 
almost invariably made use of their high speed in 
order to fight another day. To no small extent their 
lack of success to fulfil their anticipated duties has 
been due to the manner in which they have been 
withheld from more energetic action by the German 
naval staff rather than to any action of ours. Their 
activities have been largely held in check and their 
performances, in comparison with what was expected 
of them, bear small resemblance to what has been 
accomplished by the German submarine service. 
Whether the art of containing the German fleet by 
virtue of superior geographical position was mis- 
understood, or never expected in Berlin, we shall not 
know for long enough ; it cértainly would appear that 
the governing idea of designing these flotillas as 
torpedo boats rather than as destroyers was based on 
the mistaken supposition that our main battleship 
fleets would parade the North Sea instead of accom- 
plishing their object equally well, and much more 
safely, at a greater distance. 

As is well known, all the German torpedo craft are 





In August, 1914, only about six of the 1913-14 
order were completed, so that of the twelve years’ 
programme only. 110-—or rather 108, because G 171 
and 8 178 had both been lost—out of the 126 were 
available. On the other hand, as several of the older 
destroyers have been in action, they may reasonably 
be added to the list, more particularly as even older 
torpedo craft than these have performed useful service 
in the Royal Navy during the war. Thus we get— 


1899-1900 .. 8. 90—101' ... 12 boats 
1900-1901 Pe Ss ont || ee aa 
1901-1902 Pe So: Sa | eee 
1902-1903 8. 14-119... 66, 


Except for G 88 and 89, S 90 was practically the 
first boat of the German programme since a sample 
torpedo boat, D 10, was ordered from Thornycrofts 
in 1897 as a model for future construction. 8S 90 was, 
incidentally, driven ashore and destroyed at Tsing-tao 
in October, 1914. 

With these additional craft, ordered between 1899 
and 1902, the complete German programme for the 
sixteen years totals 156 boats, of which about. 136, 


allowing for losses and boats not completed, were | 


available on the outbreak of war. As things hap- 
pened, Germany had rather more naval construction 
on hand for foreign Powers in August, 1914, than 
usual, and these vessels were promptly taken over, 
and formed a very useful contingent, if a somewhat 
heterogeneous one. -Among them were six 1000 
destroyers of 32 knots speed building at the Vulkan 
Works for the Chinese Government. These were 
really destroyers, in the accepted sense of the word, 
for they carried two 4in. and four 12-pdr. guns, in 
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; 
| nature, and it is indeed difficult-to understand why 
| something of the same kind was never attempted 
before. _On our side it resulted in the loss of H.M. 
destroyers Nubian and Flirt. The damage received 
by the raiding flotilla is uncertain. The losses, how- 
ever, of torpedo craft on the German side have been 
considerable, in spite of the tactical use to which they 
have been put. The pictures which appear in our 
Supplement this week not only cover a number of the 
| actual vessels which have been sunk, but also serve to 
| indicate the development in design of German torpedo 
| eraft during the last decade. We do not, unfortunately, 
know the titular numbers of the boats sunk in the 
Battle of Jutland, which presumably included some 
of the latest type, but it is understood that most of 
the newer German destroyers follow closely on the 
lines of the last classes completed before the war, and 
that the reported appearance of large three-funnelled 
destroyers during the bombardment of Lowestoft 
early this year probably related to the vessels com- 
mandeered from the Argentine Government. The 
exact numbers lost are, moreover, somewhat doubtful. 
Fig. 1 shows 8 90, one of the earliest of the German 
| types laid down in 1899. This is the boat that was 
| sunk in China early in the war. Five out of the six 
|of the 1902 programme have been accounted for. 
| $ 116 was sunk on October 6th, 1914, by submarine 
| E 9, Commander Max Horton, R.N., in the very 
| mouth of the river Ems, and § 115, § 117, 8 118 and 
|S 119 were caught off the Dutch coast a fortnight 
| later, and were all sunk by the new British light 
| cruiser Undaunted, Captain Cecil H. Fox, assisted 
' by the destroyers Lance, Lennox, Legion, and Loyal. 
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numbered with the prefixed distinguishing letters 
“G” for boats built at the Germania Works, Kiel, 
and “‘§ ” and “ V ” for those constructed by Schichau 
at Elbing and the Vulkan Works at Stettin respec- 
tively. Before the war no other firms in Germany 
undertook the construction of torpedo craft. The 
numbers of vessels on the German Naval Establish- 
ment was supposed to be maintained at 144, twelve 
hoats being built each year, but in point of fact, it was 
not till 1906 that the Admiralty Office actually did 
begin to order twelve a year regularly, generally 
conténting itself in previous years with batches 
of six. The effective life of the boats was estimated 
to be. twelve years. The exact number of torpedo 
craft laid down since war broke out is uncertain, but 
up till that point the following table showsthe numbers 
constructed in the last twelve years :— 


Year. Builder. Number, 
WE oie ie cs I Sins 
1904-5 |. - §. 126—131 6 
1905-6 |. . G, 182—137 6 
1906-7 |. 7 Sl 138—149 12 
1907-8... ". V. 150—161 12 
V. 162-164 | 
1908-9 ... 4 8. 165—168 12 
G. 169—173 
( G. 174—175 ) 
1902-10 .. 1 8. 176—179 12 
Vv, 180—185 
V. 186-191 k 
1910-11 «Ng s9g-i98 | 12 
1911-12 ute a wad, 12 
1912-13 » & 18= 12 
1913-14 te gk a4 12 
G. 37— 42) 
1914-15 sadeapoceee ae) 12 





DECK PLANS OF GERMAN TORPEDO CRAFT 


addition to two twin torpedo tubes. They are 270ft. 
long, ‘and driven by turbine machinery of 25,000 
horse-power. The Vulkan Company also had in 
hand at Stettin four torpedo boats of about 350 tons 
displacement and 27 knots for the Dutch Govern- 
ment. In addition to these, although none were 
launched at the outbreak of war, the Krupp 
company had four large destroyers under construc- 
tion for the Argentine Government. These were 
particularly powerful vessels, 312ft. long ; they had 
a normal displacement of 1250, and a full load dis- 
placement of 1460 tons when carrying 345 tons of 
fuel. The armament consists of three 10cm. guns, 
which were originally to have been supplied by the 
Bethlehem Steel Company, and four twin sets of 
torpedo tubes. The contract price for these four 
ships was to have been about £520,000, of which the 
vessels cost £120,000 and the armament £10,000 
apiece. That the German Government has itself 
added very considerably to its own fiotillas since 
war broke out is undoubted, but two years ago 
the six Chinese and four Argentine destroyers were 
by far the most powerful torpedo craft it possessed. 
The success expected to result from the German 
policy of attrition, as carried out by the submarine 
flotillas, has failed dismally. On the other hand, it 
has never been properly attempted with torpedo 
craft, and singularly little use has been made of them 
in the North Sea. They have never penetrated as 
far as the Channel, even during the raid off Dover on 
October 26th, when they were driven off without 
achieving more than minor damage. This incident, 
though it has attracted a good deal of attention, is 
really only surprising on account of its unique 
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§ 124 was sunk in collision with another German 
vessel in November, 1914. Good deck and side 
views of these two classes, which are virtually 
identical, are shown in Figs. 2 and 3. As will be seen, 
the torpedo armament consists of three centre-line 
tubes, one placed immediately forward of the bridge 
and in the break of the forecastle, and the other two 
between the two funnels. The gun armament 
consists of three 3-pdr., one on each side of the upper 
deck just forward of the bridge and the other aft. 
The noticeably low freeboard is a grave objection 
in this class, but is claimed to possess the doubtful 
counterbalancing advantage of presenting a smaller 
target. The gun and torpedo positions are good for 
control purposes, but must obviously suffer in rough 
weather. These boats are all about 200ft. long, and 
displace about 420 tons. Their average speed on 
trial was about 27-28 knots. We have no very 
direct evidence of the numbers of any of the more 
modern torpedo craft being sunk, except V 187, 
which, was destroyed by gunfire in the Heligoland 
fight in August, 1914, and one of the G 196 type, 
which was torpedoed near the German coast in July, 

1915, by one of the E class submarines commanded ~ 
by Commander C. P. Talbot, R.N. Quite early in 
the war, however, some of the less modern boats, 
which were operating in the Baltic, apparently 
indulged in a heated action among themselves, under 
the mutual impression that they were engaging 
a Russian flotilla, and the losses were reported to be 
considerable. That others have. been sunk by 
ramming or by running on to their own mines is 
generally accepted as correct. A French destroyer 
sank one—distinguishing number uncertain—off 
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Ostend in August last year, and another was rammed 
by H.M.S. Cleopatra during the seaplane raid on the 
Schleswig coast in March this year. Another was 
sunk in collision with the Sassnitz Trelleborg train 
ferry which she was escorting. Quite recently a 
flotilla entered the Gulf of Finland, and was driven 
off by the Russians with heavy loss. The official 
reports state that the Germans lost at least six boats. 
This raid in the Baltic, and the raid on the Straits of 
Dover in October, are the only instances of indepen- 
dent action on the part of the German torpedo-boat 
flotillas during the war. Neither was successful. 

It will be seen, therefore, that, in spite of the policy 
of keeping their flotillas close to their own protected 
bases, the German losses in action have exceeded our 
own. Nor have they taken a part of any moment in 
either of the two fleet actions up to date. Early in the 
Battle of the Dogger Bank the enemy destroyers did 
threaten an attack, but were driven off by the Meteor 
and the “‘ M ” division boats under Captain the Hon. 
H. Meade, D.S.O., and then confined themselves to 
emitting vast columns of smoke in order to screen 
their own battle-cruisers. In the Battle of Jutland, 
unlike our own destroyer flotilla, the German craft 
failed to score a hit with their torpedoes, failed to 
press any. attack home either by tay or night, and 
sustained severe losses, six boats having been seen to 
sink, whilst two others were so severely damaged 
as to render it extremely doubtful whether they could 
reach port. The use of torpedo craft in this action 
is of considerable interest, in view of the daylight 
attacks that were made, and speaks well for the con- 
fidence placed in the modern long-range torpedo. 
Within half an hour of the commencement of the 
actior, at a quarter pest four in the afternoon, twelve 
of our larger and newest. destroyers moved out to 
attack the enemy with torpedoes, but before arriving 
at a favourable position they encountered an enemy 
force, consisting of a light cruiser and _ fifteen 
destroyers, and a fierce engagement ensued at close 
quarters, in which the enemy lost two boats and were 
forced to retire, their attack being entirely frustrated 
without loss to our flotilla, which pressed home their 
own attack, in spite of the unfavourable position into 
which the encounter had thrown them. During the 
evening and night after the battle, when it was to be 
expected that severe torpedo attacks would be made 
on our ships, nothing apparently was attempted, the 
enemy having, perhaps, been somewhat discouraged 
by the further loss of four boats between 7 and 8 p.m. 
On the other hand, our own flotillas made a series of 
very gallant and successful attacks on the enemy, 
causing him heavy losses. There is a curious dis- 
crepancy in the official reports of the action regarding 
the number of German torpedo boats actually sunk. 
Sir David Beattie’s report dealing with Commander 
E. B. 8. Bingham’s afternoon attack, made before 
Sir John Jellicoe’s ships came into action, states that 
two enemy boats were sunk about 4.30 p.m. Sir John 
Jellicoe reported that the Fourth Light Cruiser 
Squadron “attacked the enemy destroyers at 7.20 
p-m., and again at 8.18 p.m., when they supported 
the Eleventh Flotilla,” and ‘“‘ during these attacks 
four enemy torpedo-boat destroyers were sunk by 
the gunfire of battleships, light cruisers, and 
destroyers.” ‘*‘ During the night,” the report con- 
tinues, “‘ the Fourth, Eleventh, and Twelfth Flotillas 
delivered a series of attacks,’ and a little later on— 
apparently dealing with the night attacks and not 
the 8.18 p.m. attack, for at 9 p.m. the enemy was 
entirely out of sight, and night dispositions were made 
so as to be suitably situated for attacking the enemy’s 
heavy ships—it says,“ during the attack carried out 
by the Eleventh Flotilla, Castor—Commander James 
R. P. Hawksley—leading the floiilla, engaged and sunk 
an enemy torpedo-boat destroyer at point blank 
range.” This gives a total of seven destroyers 
actually sunk, and yet only six are claimed in the 
summary of enemy losses. Sir John states that 
“the British destroyers surpassed the very. highest 
expectations he had formed of them.’ He must have 
been agreeably surprised that the German flotillas 
did not attack his own heavy ships that night. As 
at the Dogger Bank, the German boats, after the 
first encounter, seem to have done very little except 
about between 7.15 and 7.30, when the Fourth Light 
Cruiser Squadron was ordered to attack them, as they 
““were emitting volumes of grey smoke eovering 
their capital ships as with a pall, under cover of which 
they turned away, and at 7.45 we lost sight of them.” 
In doing this, perhaps, they accomplished very useful 
work, but it was not the réle for which they were 
intended. 

To return to the illustrations in the Supplement, the 
preponderating torpedo armament and inadequate gun 
armament will be readily seen to be the distinguishing 
feature, even of the later classes, and this fully 
explains their inability to stand up to our more 
, heavily armed L and M class destroyers, and to other 
newer classes too numerous to mention. The 
diagrams showing the deck plans of the various types 
have been compiled, as far as possible, from photo- 
graphs of the different boats. These show clearly 
that the rumours of exceptionally heavy torpedo 
armaments are not correct, and, in point of fact, 
although it was reported that boats built in 1913-14 
were to carry an increased number of tubes, the 
maximum number fitted up till the outbreak of war 
has not exceeded four single tubes, and it was not 
until the 1909-10 programme that more than three 





were fitted. For the sake of simplicity all the 
diagrams have been drawn to the same size, but the 
relative lengths of forecastle, and position of bridge, 
funnels, mast, and armament are approximately 
proportional. The lengths have ranged from 200ft. 
in the early classes to about 260ft. in the 650-ton 
boats. This displacement is the normal displace- 
ment ; when fully loaded the largest boats, which are 
the U 180-185 type, displace about 760 tons. The 
standard for German boats in the last five 
years has been officially laid down as 32 knots at 
normal load in 200ft. of water on the measured mile— 
it is a two-knot course, in point of fact—at Neukrug, 
near Dantzic, but in the case of the Krupp boats, 
to save the lengthy voyage to Neukrug, some were 
tried on the shallower course at Eckenforde, the 
stipulation being that an additional half knot should 
be obtained to counterbalance the advantage of 
shallower water. A twelve-hour trial, starting with 
full load, is also required ; under these circumstances 
the maximum speed has generally just exceeded 29 
knots. Oil fuel was adopted very tardily by the 
German Government for torpedo craft, and for the 
three or four years before the war it was only applied 
to one boiler out of the four with which the boats 
were fitted, this boiler being designed to produce 
about 40 per cent. of the steam required. Practically 
all the boats are driven by twin screws and not by 
triple, as is so often the case in other navies. Many 
features which will be obvious from a perusal of the 
engravings will at once strike British designers as 
being unsuitable for the purposes of the Royal Navy. 
The relatively small forecastles and cramped spaces 
available for the crews do not tend to comfort or 
health, but for a large portion of the time spent in 
port the crews used to live in barracks ashore. The 
crowded and exposed positions of the two forward 
torpedo tubes does not commend itself for work in 
anything except calm water, nor does the very exposed 
cowl for the forward stokeholds, which is invariably 
fitted forward of the bridge. Partly owing to the 
number of tubes, partly to the system of carrying the 
boats on deck, and particularly to the rounded sheer- 
strake involving the guard rails being brought well 
inboard, the deck arrangements of the later boats are 
distinctly crowded. The gun armament has always 
been a weak feature. In the early boats only 3 pdr. 
guns were fitted, but from the V 150-161 class on- 
wards two 23 pdr.—short—3.4in. guns have been 
fitted. Two small machines have generally been 
carried. ‘ 

In comparing German craft with British the 
difference in size must never be forgotten. In the 
design of the former everything possible has been 
done to curtail the size, weight, and the installation 
of items considered necessary in other navies, in order 
to keep down the displacement. It would almost 
appear that in many cases this has been done even 
at the sacrifice of the efficiency of the boats themselves. 
For instance, it will be noticed that no boat davits 
are fitted, their place being taken by the derrick on 
the mast. The height of the bridge, and hence the 
range of vision therefrom, is much less than in the 
British boats. The bridge and chart-house floor is 
on a level with the forecastle deck, instead of being 
some 8ft. higher ; only in the case of V 187, as -vill be 
seen from the illustrations, is the bridge raised v0 any 
extent. There are considerable differences in detail 
among the later vessels of Vulcan design, which 
rather indicate a search for improvement, though the 
latest designs have reverted in genera] arrangements 
to those of four or five years ago, but on a reduced 
displacement. 

It is not easy to understand why the German 
Admiralty adhered so consistently to these small 
displacements for its torpedo craft. The general 
data of British destroyers were perfectly well known 
to it, yet, in the face of 1000-ton craft carrying 
three 4in. weapons firing 30 Ib. projectiles, it con- 
tinued to construct 600-ton boats of no greater speed, 
carrying only two 23 pdr. weapons. There always 
was a degree of conservatism exhibited to greater 
extent in German naval design than in that of other 
countries ; a similar case is afforded in the continued 
adherence to the 4.1 gun in the light cruisers long 
after the 6in. gun had been adopted in the British 
“Town ”’ class. The use of coal instead of oil can be 
readily understood, perhaps, on the grounds of 
difficulty of supply, but this would not have operated 
except in the event of Germany simultaneously 
embroiling herself with all the oil-producing countries 
or controllers of supplies. In points of general design 
there has been comparatively little development. 
To no small extent the present contrast between the 
British and German types of torpedo craft resembles 
that between the British and French flotillas of 
fifteen or twenty years ago. For years the French 
Admiralty contented itself with the construction of 
large numbers of torpedo boats of small size, in many 
cases not exceeding 150 tons, and carrying two small 
guns and two or three torpedo tubes. As a counter 
design the British Admiralty produced the “ De- 
stroyer” type of much larger size armed with 
more and larger guns capable of easily disposing of 
the “ boat’ type. The comparative success of that 
design, and its striking superiority as a type, is a well- 
known fact in the history of warship naval archi- 
tecture, and it has not been forgotten in this country 
in considering the German designs of torpedo craft. 
That those responsible for the selection of type of 





ship in Germany should have ignored such a salient 
fact is not the least of their errors in the design of the 
units of German fleet. 








THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No. VI.* 


Ir will now be convenient to refer to the machinery 
which was employed to excavate the tunnel headings, 
and opportunity will also be taken to mention certain 
other machines and a process of working, which, 
though not actually used, was devised and worked out 
specially with the idea of aiding in the construction 
of the tunnel. 

The boring machine which Monsieur Thomé de 
Gamond proposed to use for his tunnel was that 
which was patented by Mr. John Dickinson Brunton 
in 1866. As to whether or not this type of machine 
was actually employed in making the French headings 
we are not in a position positively to state, but it 
was with a knowledge of its action that Monsieur de 
Gamond made his calculations as to rate of progress, 
cost, &e., and it is more than probable that a Brunton 
machine was put to work in the headings. We 
believe also that a Beaumont machine, or a Beaumont 
machine with English’s improvements, was also at 
work in one of the headings on the French side, as it 
certainly was in those on this side, and to it we shall 
refer in due course ; but meanwhile, since the Brunton 
machine possesses many interesting points, it may 
well be referred to in some detail. To assist us in 
explaining its action we have reproduced some of the 
drawings which accompanied patent Specification 
No. 1784 of the year 1866. In these Fig. 1 is a side 
elevation of the machine, partly in section ; and Fig. 2 
a corresponding end view, also partly im section. 
Fig. 3 is a detail end view of the centre piece and arms 
which carried the cutters, and of the spur wheel 
attached to them by which they were driven. Fig. 4 
is an end view of the arms on the central shaft ; Fig. 5 
a plan of the rail on which the machine ran ; Fig. 6 a 
mode of disposing several cutters on the same axis, 
and Fig. 7 an end view of the tunnel showing the 
method of steadying the machine in it. 

In Fig. 1 will be observed the relative position of 

the machine to the tunnel or gallery working face. 
In the machine itself A was a hollow shaft which 
could be revolved in bearings B which formed part 
of the carriage C on which the entire machine was 
supported, and upon which it was carried forward. 
D were radial arms cast on or attached to the shaft A. 
At the extremity of each of the arms D revolved a 
pin E which was fixed in the socket of the centre 
piece F by a key, cotter, or other suitable means. 
The inventor called the axis of the shaft A the “ central 
axis’ of the machine, and he named the axis of the 
pins E in the arms D the “ planetary axes,” and all 
of them were equi-distant from the central axis. 
The centre piece F with its three arms F', F!, F! and 
the spur wheel G the inventor preferred to cast in one 
piece. The cutters H were made to rotate freely on 
pins J which ran in bearings in the extremities of the 
arms F!, and were arranged at such an angle with 
the plane of the surface to be cut as would enable the 
cutters to work most effectively. A central spur 
wheel K, which was keyed to a central shaft L 
concentric with and passing along the interior of the 
hollow shaft A, geared with the spur wheels G G. 
The shaft L revolved in bearings at each end of the 
hollow shaft A, and had keyed on its outer extremity 
a bevel wheel M into which geared another bevel 
wheel N, which might receive its motion from a prime 
mover by driving pulleys or in any other convenient 
way. 
Upon the hollow shaft A was keyed a large worm 
wheel O into which geared a worm P which the 
inventor preferred to drive by means of fast and 
loose pulleys Q Q', and an independent belt from the 
prime mover which actuated the remaining parts of 
the machine. The motion of the cutters, which the 
inventor called the “‘ planetary motion,” was effected 
by the revolution of the shaft L, and the motion of 
the planetary axes round the central axis—called by 
the inventor the “ orbital motion ’’—was caused by 
the revolution of the shaft A. By altering the 
relative speeds of these shafts it was possible to 
regulate the thickness of the portion of the rock taken 
off at each cut. 

Upon the external circumference of the hollow 
shaft A was formed a screw, and working on this 
screw was anut R, the outer circumference of which 
was turned to receive a collar 8. By means of the 
key T, the nut R and the collar S could be connected 
together, so that the one could not revolve without 
the other. On the collar S were cast three or more 
lugs U which carried arms V, the outer ends of which 
were furnished with screws and foot plates, as shown 
in Figs. 1 and 7. By means of the screws these plates 
were brought into contact with the internal surface 
of the tunnel or gallery, and the effect of the screw on 
the shaft A, when the machine was in operation, was 
to jamb firmly the arms V V in the tunnel. The 
result of this was that the nut R and its collar § 
became a fixed point or fulerum from which the whole 
machine was forced forward against the face of the 
tunnel by the revolution of the shaft A. When the 
screw A had been screwed through the nut R to the 
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end of the thread upon it the machine was stopped, 
the key 'T withdrawn and the nut R screwed forward 
again by means of bars inserted into the square 
holes W W, to the inner end of the thread upon the 
shaft A, carrying with it the collar 8 and the arms V V. 
The set serew 8S! working in a groove in the cireum- 
ference of the nut R, prevented the collar 8 from 
slipping off the nut, and at the same time it, in the 
absence of the key T, allowed the nut R to revolve 
without carryingthe collar S and its arms round 
with it. 

The combined “orbital” and = “ planetary ” 
motions, together with the forward motion produced 
by the ‘screw acting against the fixed nut R caused 
the cutters H, H, to cut the face of the tunnel into 
a spiral form having its pitch or angle of progress 
equal to the pitch of the thread upon the shaft A. 
The cutters H, H were circular steel discs and varied 
from 10in. to 20in. in diameter, and from fin. to 
jin. thick, aecording to the size of the machine 
and the nature of the ground being pierced. The 
whole circumference of their periphery was formed 
into a cutting edge, and they were arranged at right 
angles to their planes upon the pivots or journals J 
around which they could rotate freely. As shown in 
the drawings, the inclination of the dises towards 
the “ planetary axis” is 45 deg., but the angle 
might be varied to suit the nature of the ground. 





























“Tue Encinecer” 


The inventor explained that the radius of the circle 
described by the edge of the cutters in their action 
upon the reck or material being operated upon 
should be about one-half of the radius of the gallery 
or heading to be formed, so that in every “ orbital ” 
revolution the cutters might pass over and cut away 
the entire or almost entire face of the heading. 


Between the arms F! was fixed a helix or spiral | on which carriage was also an engine or set of engines | being afterwards cut or broken away. 





moved forward along the floor of the tunnel by a 
screw jack so as to provide a continual rail track 
for the machine as it advanced. 


' Colonel F. E. B. Beaumont was a particularly 


ingenious engineer who invented numbers of clever 
machines, some of which had special reference to 
tunnelling. The original patent from which the 
machine employed in boring the experimental 
Channel Tunnel headings was evolved was taken 
out in 1875, and was numbered 4166. The drawings 
attached to that specification are reproduced in 
Figs. 8 to 14 inclusive. The cutting head of the 
original machine was of peculiar form. On the end of 
a revolving horizontal shaft was mounted a crowr 
or head in the shape of two or more radial arms, 
in which were a number of sockets for the reception 
of steel cutters. The sockets and cutters were arranged 
in the form of steps receding on each side from the 
centre of the head, so that when the head was brought 
against the face of the rock and rotated, each cutter 
scraped away the face of the material in the form 
of a cireular ledge or step somewhat in advance 
of the next cutter outside of it. There was also 
a central cutter in the line of the axis of the boring 
shaft which cut away a central cylindrical recess. 
By this arrangement, Colonel Beaumont claimed, 
all the débris produced by the cutters would readily 
fall to the bottom of the tunnel or gallery, whence 


Thus they might be formed simply with a chisel edge 
slightly inclined forward in the direction in which 
they were to rotate, as shown at Figs. 9 and 10; or 
they might be formed with a projecting beak, a+ 
shown at Fig. 11, so as to act upon the rock at a more 
acute angle. The central cutter C' might be formed 
as an ordinary drill. 

One method of mounting and driving the boring 
head is shown at Figs. 12, 13, and 14. The boring 
shaft A with its boring head B was mounted in bearings 
EK}, E?, on the carriage E, the bearing E*® being 
provided with thrust collars. The advance of the 
carriage with the boring head as the work of boring 
proceeded was effected either by a screw spindle 
bearing against the carriage and against a fixed 
abutment behind the same, or by any other known 
contrivance. The rotation of the boring head was 
effected by means of any suitable engine situated at 
the back of the machine, driving the pulley F by 
a band or rope F', the pulley F being fixed on a shaft G 
having two worms G!, G', in gear with worm wheels 
H!, H', on two shafts H, H, carried by the carriage, 
which shafts had at their front ends spur pinions 
H?, H?, in gear with a spur wheel I fixed on the shaft A. 

The débris, as it collected at the foot of the boring 
head, was removed by an endless travelling belt 
passing round a roller K! on the carriage, which belt 
might extend back to the engine or to any convenient 
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MACHINE 


THE BRUNTON TUNNEL BORING 


it could be removed by means of an endless band, 
or a screw, or creeper, such as is used in flour mills, 
which would deliver it into trucks behind the carriage, 
or taken away by workmen who could shovel ‘it 
| back when it had fallen clear of the cutters. The 
| shaft of the boring head was by preference mounted on 
a carriage running on rails at the bottom of the gallery, 





Swain Sc. 


point where the belt might be made to deliver the 
débris into trucks. 

For large tunnels, instead of using one boring head 
of the full size of the tunnel, Col. Beaumont proposed 
that several such boring heads should be arranged to 
work parallel to each other, the portions of material 


| 
| left between. the circular cuts of the several heads 
If it should 


X of sheet iron, the object of which was to scrape away imparting a slow rotary motion to the boring shaft | be desired to equalise the speed of the cutters at their 


from the front or face of the heading the débris 


| by speed reducing gearing. The advance of the 


| various distances from the centre, Col. Beaumont 


as fast as it fell out of the way of the cutters, this | boring head as the work proceeded might either | suggested that the boring head might be made up of 


débris being subsequently removed by hand or 
any convenient mechanical means. 
A whetstone or grindstone might be either con- 


stantly or occasionally brought into contact with the | 


periphery of the dises or cutters H as they rotated, 
so that a cutting edge of sufficient sharpness might 
be maintained or renewed, but in general practice 
Mr. Brunton preferred to take out the cutters from 
time to tine and sharpen them separately. 

The carriage © on which the whole machine was 
supported consisted of two perpendicular standards 
with flanged wheels running on a rail and four arms 
Y, Y with wheels or rollers Z, which wero set so as 
to press firmly against the inner circumference 
of the heading, and to keep the machine steadily 
in.a central position. 
* and parallel 


| be effected by advancing the carriage on which it was 
supported, or by sliding forward the shaft of the boring 
| head. : 
Referring to the drawings, Fig. 8 shows a vertical 
| section, Fig. 9 shows a front view, and Fig. 10 
| a transverse section of a boring head as proposed by 
| the inventor. Upon the end of the shaft A was 
| fixed the crown or head B formed with steps b, 6, in 
| each of which was mounted a cutter C. These cutters 
| had each a broad cutting edge at c, so that as the 
boring head revolved they cut or scraped away the 
face of the rock D in the form of steps. |The cutters 
'were so formed that their outer edges projected 
| somewhat beyond the base, as indicated, so that there 
| was no scraping action at the side of the cutter. The 


The rail was formed of separate | form of the cutters might be modified tv suit different | ; 
parts a, a', which were alternately | kinds of rock upon which the machine had to operate. | most correctly termed, consisted of an underirame or 


| separate concentric circles, each having an increased 
| speed of rotation as it is nearer to the centre. 
| It was, as we have said, from this original idea that 
| the Beaumont boring machine was evolved, but 
| the actual form in which it was employed in the 
| experimental headings is shown in Fig. 15, which 
|shows the machine with the useful additions 
| patented by Mr. Thomas English in 1880, the 
| number of the specification being 4347 of that year. 
In his patent specification Mr. English particularly 
| mentioned the patent of Col. Beaumont, and claimed 
| that his invention was for improvements in that class 
of machinery, particularly in the direction (a) of 
firmly mounting the revolving _head and (0) of effecting 
| a step by step advance as the excavation proceeded. 
The Beaumont-English machine, as it perhaps is 
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bed of trough-like form, curved on its underside to 
fit the circular section of the tunnel. Within the 
hollow of the bed was arranged a travelling chain of 
buckets, which received the excavated material and 
conveyed it backwards and upwards to the hinder part 


of the machine, where it was delivered into trucks. | 


An upper frame, carrying the working machinery, 
was arranged to slide on the upper edges of the bed 


in a direction parallel to the axis of the tunnel, and | 


was provided with hooked guides which worked under 


flanges formed at the tops of the edges of the bed, so | 


that the frame could not rise. On the frame was 





with its boring head and with the whole of the frame 
|earrying the gearing was pressed slowly forward, 
while the boring head, which was revolving, gradually 
cut its way into the soil. 


When a certain amount of advance had been made | 
A jack—not shown in | 
the engraving—-was then used to raise the front part | 
| of the upper frame, and the two jacks shown at the | 


the machine was stopped. 


after part of the machine were also brought into play, 
so that the weight of the machinery, &c., was taken 
off the bed. Pressure water was then directed into 
' the annular space round the piston-red in the hollow 














“ 
Tue Encincer” 


mounted a two-cylindered engine which was operated 
by compressed air. The engine worked on to a crank 
shaft, which, through intermediate gearing, gave slow 
rotation to a central shaft which carried the boring 
head. ‘The engine also worked a hydraulic pump, 
the throw of whose rams was adjustable. The 
shaft carrying the boring head was hollow so as to 
form a hydraulic cylinder. In the cylinder worked 
a piston provided with a piston-rod consisting of an 
inner and an outer tube. The inner tube opened 
into the space beyond the piston, and the outer tube 
by lateral openings communicated with the annular 


“THe Encincen” 


| 

| headings, we understand that the excavated material 
| was simply run back in hand trucks to the bottom of 
the shaft, then lifted to the surface and shot into the 
|sea. The engineers at the time had under con- 
sideration, however, an ingenious proposal mado by 
Mr. 'T. R. Crampton. 

Mr. Crampton was among a host of others who 
rushed forward with inventions and suggestions about 
this time. But he was different from the others, in 
| that he had in his own business employed the metjiod 

he suggested. He proposed, first of all, to work his 
boying machine hydraulically, then to crush and mix 























THE BEAUMONT TUNNEL BORING MACHINE 


shaft, with the result that while the upper frame, 
machinery, &c¢., remained stationary, the bed was 
made to move forward in the tunnel for such a distance 
as enabled a further advance of the cutting head to 
be made, this advance being then effected after the 
jacks were lowered. 

Inthe machine the direction taken, or the level, 
could be altered by means of wedges or packings 
placed under the bed at either side or at either end 
when it was raised. ‘To the front part of the bed an 
angle iron ring, carrying set screws, was attached. By 
screwing these screws against the interior surface of 














Fig. 14 


Swain Seo. 


the excavated material with the water after it had 
done its work, and with added water to form a slurry 
which could be pumped back to the shaft and up it 
to the surface. The volume of water required would 
have had to be six times the volume of the excavated 
chalk, but even so, we believe that Mr. Crampton was 
satisfied that the method would prove to be the 
efficient and economical way of dealing with the 
problem. 

However, as we explained earlier, the boring was 
brought to a premature end by order of the Board 
of Trade in July, 1883, and from that day to this, so 


Fig. 15—THE BEAUMONT-ENGLISH TUNNEL BORING MACHINE USED IN THE EXPERIMENTAL HEADINGS 


space between the cylinder and the piston-rod. The 
two tubes passed through a stufling-box at the back 


end of the hydraulic cylinder—or, in other words, of the | 


hollow shaft—and were firmly secured to a bracket 
on the bed. 


valve box which communicated by means of a 


jointed pipe with the hydraulic pump above referred | 
By means of this valve box pressure water | 


to. 
could -be diverted into the annular space sur- 
rounding the piston-rod or into the space beyond 
the piston. In the latter case, since the piston was 


attached to the bed, which was stationary, the. shaft | 


At the end of the tubular rod was a | 


the tunnel the machine was steadied in the desired 
position whilst at work. : 

The boring head consisted of Ftwo strong arms 
projecting from a boss on the hollow boring shaft. 
A number of chisel-edged cutting tools was arranged 
side by side along eacli arm, and each’ arm had 
its hinder side hollowed out in a trough-like form, 


wards so as to shoot the débris into.the buckets of 
| the conveyor. There was a platform on which a 


workman could stand and see that the spoil found its | 


way properly. to the conveyer. In the experimental 


the hollow having a sloping mouth directed back- | 


| far as is known, not a single yard has been bored, , 
though it is understood that the tunnel works as a 
whole have been kept in fair order. 

* 








Tue development of the oil industry in California 
during the past-twenty years has been extraordinary. As 
| a source of new wealth to the State and nation, California’s 
| oil production has rivalled: California’s gold. Petroleum 
| case goods exports from San Francisco have grown from 
50,000 cases for the first six months of 1913 to 850,000 
| cases for the first six months of 1916. 








Dec. 8, 1916 


THE ENGINEER 


505 








WHAT INDUSTRY OWES TO SCIENCE. 
No. II.* 
NON-FERROUS METALS (Continued). 


Ln dealing with the separation of minerals we have 
not referred to the important work of electrical and 
mechanical engineers, to whom much credit is due for 
the invention of magnetic separators. Many ores 
containing magnetic minerals are now efficiently 
treated by these machines, involving both wet and dry 
methods. As instances may be taken the magnetic 
concentration of magnetite ores, and the separation 
of this mineral from pyrites. Magnetic separation 
has also been applied in the treatment of monazite 
sands for the concentration of thorium, to which we 
will refer later. 

Copper.—Scientific knowledge has come to the aid 
of the copper smelter and refiner in various ways. ‘The 
introduction of water-jacketed blast furnaces—such 
as are used in lead smelting—in the fusion for regulus, 
has. reduced wear and tear to the minimum. These 
furnaces are made of iron and are double walled, with 
water circulating through the space between the 
walls, producing a cooling effect inside the furnace in 
the immediate vicinity of the wall. The result. is 
that some of the molten slag solidifies on’ the wall, 
forming a protective coating which is not further 
attacked, since the Jiquid does not corrode it, and 
thus the iron walls of the furnace scarcely come into 
contact with the liquid. 

A method of smelting pyritie copper, silver, or gold 
ores by the heat of oxidation of the pyrites, without 
the aid of any other fuel was introduced as recently 
as 1905; in actual practice, however, up to 5 per cent. 
of carbonaceous fuel is now added. Water-jacketed 
blast furnaces are used, and air—pre-heated in some 
cases—is liberally supplied through a large number 
of tuyeres. 

Copper intended for use as an electrical conductor 
must be of high quality, the presence of very small 
quantities of certain other bodies causing a marked 
diminution in its efficiency. The-necessary degree of 
purity can now easily be obtained by the methods of 
electrolytic refining. A thin sheet of electrolytic 
copper forms the cathode, a slab of blister copper 
the anode, and the electrolyte is an acidified solution 
of copper sulphate. 

Pure copper is deposited on the cathode, the anode 
being gradually dissolved. Impurities in the copper, 
such as iron, zine, nickel, &¢., of which the sulphates 
are soluble, are allowed to accumulate in the solution 
until their quantity renders the liquor inconvenient 
to deal with. At this stage the copper in the liquor 
is precipitated with metallic iron and fresh solution 
substituted. Other metals present, such as platinum, 
gold, silver, lead, and arsenic, form a fine mud in the 
bath, and this mud is afterwards treated for recovery 
of the precious metals. Thus, by this scientific 
method, not only is copper obtained in a very pure 
state, but the gold, silver, and platinum also can be 
extracted profitably. 

Lead.—A remarkable instance of the application of 
pure science to the solution of a technical problem is 
provided in the methods employed in the desilverisa- 
tion of lead by the Pattinson and the Parkes methods. 
Before 1833 the only available process was cupellation, 
and this could only be effected economically if the lead 
contained 8 oz. per ton or more of silver. Therefore 
much silver remained in the lead, of which, in the 
aggregate, large quantities contained less than this 
amount. The method patented by Hugh Lee 
Pattinson in 1833 depended on the fact that when 
a solution is partially frozen some of the solvent 
separates in the solid form, leaving a solution richer 
in the dissolved substance. For instance, when salt 
water is frozen, pure ice separates and the remaining 
solution is stronger in salt. Molten lead containing 
silver may be regarded as a solution of silver in lead, 
and if this solution is allowed to solidify partially, 
almost pure lead separates out in crystals. Two 
methods are adopted, that of thirds and that of 
eighths. Usually, sixteen kettles, lined with lime to 
prevent attack by litharge and holding about 12 tons 
each, are employed. For lead comparatively rich in 
silver, two-thirds of the contents of each pot are 
removed as lead crystals; and for lead which is 
poorer in silver, seven-eighths of the contents is 
removed from each pot. In the latter case fewer 
pots are required. By these means, respectively, 
starting from a lead containing up to 3 oz. of silver 
per ton, a silvery lead containing 700 oz. per ton, 
and a ‘“‘ pure” lead containing only } oz. to } oz. of 
silver per ton can be obtained. The process in each 
case is stopped when the silver reaches about 700 oz. 
per ton, as this is approaching the eutectic. A 
modification of the method has been introduced 
whereby the lead is cooled more quickly by blowing 
in steam and spraying the top of the lead with cold 
water, the rich silvery lead being poured off from the 
crystals instead of the latter being baled out. , 

The silvery lead obtained by either process is 
cupelled on a hearth made partially of bone ash, 
which absorbs most of the lead oxide. Some of the 
litharge produced is blown over the side of the cupel 
by the blast of air, and is used in the manufacture of 
paint. 

The Parkes process depends upon the fact that 
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silver is much more soluble in zine than it is in lead, 
whilst lead and zine are mutually soluble only to a 
small extent. A saturated solution of zinc in lead 
contains only about 1 per cent. of zine whilst a 
saturated solution of lead in zinc contains 2 to 3 per 
cent. of lead. If, therefore, molten argentiferous lead 
is stirred up with molten zine the latter extracts most 
of the silver from the Jead and when the stirring is 
discontinued rises to the top, forming a separate layer. 
An exactly parallel operation frequently used in the 
laboratory is the method of extraction by ether. 
On shaking ether and water together each dissolves a 
little of the other. When the shaking is stopped the 
liquids separate into two layers, the ether being the 
uppermost. Suppose we are dealing with the aqueous 
solution of a substance that is more soluble in ether 
than in water, and that the solution in water is 
inconvenient to work with, the substance can be 
almost completely removed as a solution in ether by 
shaking the solution repeatedly with small quantities 
of ether, which can then be removed by distillation. 

In practice, the work lead is purified by remelting, 
to effect the removal of copper, arsenic, antimony, &e. 
The lead, so far purified, is then melted in a pot 
and heated to about 500 deg. C., lumps of zine are 
added and the liquid is well stirred with iron paddles. 
The quantity of zine added depends on the richness 
of the lead in silver, but in any case is very small and 
rarely exceeds 2 per cent. of the weight of the lead. 
When the agitation is stopped, the liquid is allowed to 
cool and a crust of zine containing the silver solidifies 
on top of the still molten lead, is removed by ladles 
and liquated to separate some of the zinc. The 
remainder of the zinc-silver mixture is then transferred 
to graphite retorts and the zine is distilled off. It is 
found to be advantageous in extraction by zinc—as in 
the case of ether—to add the zinc in three instalments, 
and not all at once. When the lead contains gold, 
about one-tenth of the zine is put in at first, when the 
scum of zinc separated contains all the gold. The 
silver is then extracted by continuing the process. 
The remaining Jead contains about 1 per cent. of 
zine, which is removed by blowing air and steam 
through the molten metal, the zinc being blown away 
as oxide, leaving the lead in a very pure state. The 
Parkes process, now used extensively, has been 
rendered more efficient by the recent discovery that 
graphite retorts can be used for the distillation of the 
zine. 

These processes for desilverisation not only yield 
valuable quantities of silver but also produce lead 
in a high state of purity. In fact, lead as now pro- 
duced is one of the purest of the commercial metals. 
It would probably not be so if no precious metal 
could be extracted from it, because in order to win 
the silver all other impurities must also be removed. 
Whereas work lead is hard, pure lead is soft and can 
be easily manipulated, purity being, moreover, very 
important in the starting material for the manufac- 
ture of white lead for making paint. 

Nickel was discovered by Cronstedt in 1750. 
During recent years it has assumed an important 
position in the civilised world. It is malleable, 
ductile, hard, takes a high polish, and is very 
resistant to atmospheric oxidation. To these 
valuable properties nickel owes its use in the electro- 
plating of small iron and steel articles to prevent 
rusting, in the manufacture ot rifle bullets, which are 
covered with a layer of nickel to give a hard clean 
surface that will not foul the barrel, and also in the 
preparation: of . nickel steels and of certain alloys 
with copper and zinc, such as nickel silver, which 
are used in the manufacture of forks and spoo1s, 
ornamental articles, wire, medals, and coins. Nickel 
is also used in the finely divided state as a catalyst, 
in the hydrogenation of certain oils-and-fats. By the 
action of hydrogen in the presence of finely divided 
nickel, liquid oils such as fish oil, linseed oil, olive oil, 
can be “ hardened ” into solid fats suitable for the 
starting materials in the manufacture of foodstuffs, 
candles, and soap. For these purposes the nickel 
used must be very pure. The older methods of pro- 
duction were difficult and expensive, but in 1895 
Ludwig Mond introduced a method by which the 
pure metal can be obtained at a comparatively low 
cost from the matte produced by the first smelting 
operation. Mond discovered that metallic nickel 
combines with carbon monoxide when heated to 
80 deg. C. in an atmosphere of that gas, yielding 
a volatile compound, nickel carbonyl... The matte is 
roasted and then reduced at 400 deg. C. by 
producer gas. The reduced metal is then exposed 
at 80 deg. C. in a “ volatiliser’’ to the action of 
carbon monoxide. The gas issuing from the volatiliser 
containing the nickel carbonyl is passed through 
vessels heated to 180 deg. C., where the nickel is 
deposited in the pure state. The carbon monoxide 
is obtained from flue gases by passing first through 
boiling potassium carbonate solution and then over 
hot coke. The carbon monoxide obtained by the 
decomposition of the nickel carbonyl at 180 deg. C. 
is also used over again. ‘This brief survey shows how 
Mond’s scientitic discovery and its exploitation has 
had its effect on very diverse industries. 

Sodium.—Metallic sodium was first obtained by Sir 
Humphry Davy, in 1807, by the electrolysis of caustic 
soda, but no attempt was then made to manufacture 
sodium on the large scale by that process. Up to 1891 
it was produced by carbon reduction methods. The 
method of Brunner, improved by Deville, consisted in 


igniting a mixture of sodium carbonate and charcoal ; 
but this process was very wasteful and expensive, 
and the price of sodium was consequently high. 
In 1886 Castner employed caustic soda instead of 
sodium carbonate, and this improvement, the outcome 
of scientific research, effected substantial decrease in 
the eest of production. In 1891 the old process was 
entirely abandoned and replaced by Castner’s electro- 
lytic method, founded en Davy’s discovery and 
developed in the laboratory, by which fused caustic 
soda was electrolysed in an iron vessel under special 
precautions for even heating and the maintenance oi 
a constant ture. The method was cleaner 
and more efficient, and as aresult sodium became really 
a commercial product, thousands of tons being ren- 
dered available annually for the preparation of sodium 
cyanide for gold extraction, under the MacArthur- 
Forrest process for dealing with low grade ores and 
sand and slime tailings. 

Aluminium—so much wwvalued for its lightness, 
strength, and unalterability in air—has a history 
resembling that of sodium. It was first isolated in the 
pure state in 1827 by Wohler by fusing the chloride 
of the metal with potassium in a closed crucible, and 
again by the same chemist by passing the vapour of 
aluminium chloride over potassium. In 1854 Bunsen 
used the method of electrolysis of the fused chloride, 
and Deville applied the method of Wohbler in attempts 
to manufacture the metal on a large scale. using 
sodium instead of potassium. Samples of Deville’s pro- 
ducts were shown in ingots at the Paris Exhibition of 
1855, where they occupied a prominent position, care- 
fully guarded by gendarmes, only a few visitors being 
allowed to handle the exhibit, which was regarded as 
a great curiosity. This was an incentive to further 
research, with the result that a short time later the 
large scale manufacture was established at Alais on 
the Loire. The use of sodium, then itself a costly 
metal, was only one item in the heavy expense 
involved. The method held its own for some years, 
but in 1887 Bernard Fréres, of Paris, reverting 
to the method of Bunsen, founded their electro- 
lytic process, using a mixture of cryolite and 
common salt as the electrolyte. Before 1887 
aluminum wassold at £3 per pound. Nowitcan be made 
at very low cost, where power is cheap, to be sold at 
little more than a shilling per pound. The method 
whereby a solution of oxide of aluminium in fused 
cryolite is kept in the molten state, and decomposed, 
by an electric current, yields a metal of over 99 per 
cent. purity compared with the 97 to 98 per cent. 
metal from the older process. The expenditure of 
electrical energy is high, and in the light of our 
present knowledge it appears futile to endea- 
vour to reduce it. When aluminium is used in 
the thermite process, an enormous quantity of energy 
is evolved in the form of heat, producing a very high 
temperature, the aluminium being converted into the 
oxide. To win back the metal from the oxide an 
equal amount of energy has to be put back, thus 
accounting for the quantity of energy absorbed in 
the preparation of the metal. 

Magnesium was first isolated by Davy. It owes its 
method of preparation and present-day uses solely to 
scientific investigation. It is manufactured by a pro- 
cess similar to that used for aluminium, by the electro- 
lysis of fused anhydrous carnallite, a double chloride of 
magnesium and potassium. Theo “ magnalium” 
alloys of aluminium and magnesium are lighter than 
the former metal, they give good castings, and are 
as strong as brass and bronze. The use of magnesium 
in flashlight photography is well known. 

Molybdenum and Tungsten, like aluminium and 
magnesium, are children of science. Both are used 
for making special steels, and tungsten is also formed 
into filaments for incandescent electric lamps, its 
efficiency in this role being very great. 


THE NOBLE METALS. 


Gold.—In the recovery of gold large quantities 
of metal were previously thrown away in tailings, 
owing to the fact that amalgamation left a certain 
amount unextracted from the ore. The Plattner 
chlorine method and the MacArthur-Forrest cyanide 
process have now rendered the tailing metal 
available. The Plattner method, which is also used 
in the treatment of auriferous pyrites, depends on the 
action of chlorine gas on the roasted ore, the chloride 
produced being subsequently leached out with water. 
The gold is then precipitated by treating the solution 
with some suitable materia], such as ferrous sulphate, 
charcoal, sulphuretted hydrogen, sulphide of iron, or 
sulphide of copper. The MacArthur-Forrest pro- 
cess, also founded on the study of the chemical 
properties of gold, consists in the treatment of the 
sand or slime tailings from the amalgamation 
process, or, in some cases, a very low grade ore, 
with a dilute solution, not more than 0.3 per cent., 
of potassium or sodium cyanide, and the subsequent 
precipitation of the dissolved gold by means of zine 
shavings. The zinc is removed. by distillation from 
graphite retorts, or sometimes by dissolution in 
sulphuric acid, the latter method yielding a sontowhat 
richer bullion. In a method introduced by Tavener, 
the zine-gold precipitate is mixed with litharge, saw- 
dust and assay slags, and melted in a reverberatory, 
the resultant lead bullion being subsequently cupelled 
for recovery of the gold. In another method, 
devised by Siemens and Halske, the gold is precipi- 





tated from the cyanide solution by electrolysis, using 
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iron anodes and lead cathodes and recovering the 
gold by cupelling the cathodes. 

In the separation of gold from silver, nitric acid 
Was at one time universally employed, but in 1802 
D) Arcet utilised the fact, discovered in 1753 by Scheele, 
that. concentrated sulphuric acid was equally suitable 
for the purpose. This constituted an improvement 
of considerable value, effecting a saying both of cost 
and time, and it must be remembered that in this 
connection “ time is money,” fer gold brings interest. 

The Platinum Group—The metals of the plati- 
num group are among the most valuable acqui- 
sitions of civilised man, and their availability 
is entirely due to chemists, among whom may 
be mentioned Achard, Janetty, Knight, Wollaston, 
Deville, and the firm of Johnson, Matthey and Co. 
Platinum itself is easily worked by the oxy-hydrogen 
flame method of Hare, modified and improved by 
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COVERING IN THE RIVER SHEAF AT 
SHEFFIELD. 


Some interesting civil engineering operations have for 
some time now been in progress in Sheftield. Under the 
Shettield Corporation Act of 1914, powers were obtained 
to cover that portion of the river Sheaf between Exchange- 
street and the river Don, where the properties are being - 
purchased for street improvements and market purposes. 

The covering of the river was one of the first works 
necessary to be executed before the proposed street 
improvements could be carried out, and the Council decided 
to proceed with it forthwith. Tenders were invited and 
a contract for the work was let to Messrs. Wellerman 
Brothers. The full extent of the improvements which it 
is intended to carry out is shown on the accompanying 
plan, and it will be observed that in addition to the 
provision of a large area for markets, and the creation of 
a new roadway 60ft. wide—to be known as River Don- 
street—in between Blonk-street and Lady’s Bridge, 
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PLAN SHOWING PROPOSED IMPROVEMENTS 


Deville and Debray, and is useful for many purposes 
in which special resistant properties are essential, 
such as for vessels employed in analytical chemistry, 
for stills for the concentration of chamber acid, 
for standard weights and measures, for electrical 
leads fused into glass, as a catalyst in the contact 
process for making sulphuric acid, as a photographic 
medium, and for mounting jewellery. 

Other members of the group are iridium, discovered 
by Tennant im 1804, used in combination with plati- 
num in the construction of pyrometers, and as pure 
metal for tipping gold pens ; osmium, discovered by 
Descotjls in 1803, and by Tennant in 1804, used in the 
preparation of metallic filaments of electric lamps, 
and combined with iridium for tipping gold pens and 
for bearings of the marmer’s compass ; palladium, 
discovered by Wollaston in 1803, employed by 
dentists: and jewellers ; and rhodium, discovered by 
Wollaston in 1804, used in the manufacture of certain 
forms of chemical apparatus. 
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IN SHEFFIELD 


important widenings are to be effected in Waingate, 
Exchange-street, Fullarton-road, and Blonk-street. 

Owing to the war the progress of the widening has not 
been so rapid as it would otherwise have been, but when 
the Treasury decided to curtail expenditure the work was 
then well advanced, and in view of this fact, of the com 
plicated character of the undertaking, the obstruction 
caused by plant in the river bed, the danger of flooding. 
and the possibility of compensation claims arising, it was 
permitted to proceed. 

The work consists of diverting the river and contracting 
it to a uniform width of 36ft., its original width being from 
5Uft. to 7O0ft. 

The bridge in Exchange- street has been widened from 
40ft. to 1L00ft. by means of a brick arch. The river Sheaf 
is also spanned by a brick arch to carry the propused new 
River Don-street, which will run parallel with the river 
and will absorb the old shambles. Between. the two 
bridges the river, is covered with reimforced concrete, on 
which new markets or any other buildings can be built. 
A retaining wall is constructed from Blonk-street bridge 
in a line with the wall of the shambles, and eventually 
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VIEW FROM BLONK STREET BRIDGE 


there will be a stone parapet facing the river Don the 
entire length of the new street. The old weir in the river 
Sheaf has been removed and a new one constructed, anil 
the entrance to the old goit connecting with Messrs. 
Turtons’ Sheaf Works remodelled. During the execution 
of this portion of the work the water supply to Messrs. 
Turtons’ works was maintained without interruption. 

The question of dealing with this goit was to some extent 
contingent upon the work of covering the river Sheal. 
In obtaining parliamentary powers for the Furnival-road 
and Exchange-street improvement, the Corporation under 
took to strengthen the portion of the goit under the 
improvement. Commencing at the river Sheaf the guit 
continues under Blonk-street and the whole length of the 
Smithfield Market to a reservoir under the Victoria Station. 
where it connects by means of a culvert to the Sheaf 
Works. The water rights are vested in the Great Central 
Railway Company. The goit is a very old one, aml 
considerably larger than is needed for present-day require- 
ments. It silts up and the cleaning necessary has been 
a heavy expense for the Railway Company. Moreover. 
the limited strength of the arch covering the gvit has 
restricted the use of the market ground, which has been 
a matter of consideration on several occasions. 

In view of all these facts it. was finally determined to 
build a 3ft. Yin. by 2ft. 6in. ovoid culvert along Furnival 
road—see the plan. This culvert will carry all the water 
required and abolish the old goit instead of strengthening 
it. Moreover, the arrangement removes the easement 
under the market ground, while the new culvert will be 
practically self-cleaning, and thus an advantage will be 
secured to both the Corporation and the railway company. 
The railway company agreed to contribute to the cost, 
which is estimated at about. £1600. 

The whole of the work, including the covering of the 
river Sheaf, will cost about £11,000. 

The plans and particulars in connection with the scheme 
were prepared by Mr. C. F. Wike, the city engineer, under 
whose supervision the work has been carried out, and to 
whom we are indebted for the foregoing particulars, as well 
as for the engravings which appear herewith and on page 507 








THE SELLING ENGINEER.‘ 


Tne selling engineer has not lacked for advice and 
helpful suggestions during the past few years concerning 
his work, as a great many articles have appeared from 
time to time in various publications. Notwithstanding 
this, too many suggestions cannot be put before him, as 
there is no class of literature which is so genuinely helpful. 
The following remarks are intended primarily for young 
salesmen, though it is hoped that some of the suggestions 
made may be of value as reminders to all of us. The young 
engineer may rest well assured that there is no loss of 
dignity in taking up the commercial side of engincering, 
but a salesman failing to combine business ability with 
technical skill, is doomed to limited advancement, if not to 
failure. In the more highly paid positions, men with 
sound commercial ability are conspicuous rather than men 
with high engineering knowledge. 

Out and out commercialism of course is not intended to 
be the standard advocated, but rather a judicious blend of 
technical skill, with an extensive use of true business 
principles. Engineering, as we know it to-day, could not 
exist without its commercial side. It is almost axiomatic 
to say that, excluding replacements, new machinery is 
installed solely for the purpose of increasing the output, 
improving the quality, or reducing the cost. 

It is one of the first and most important duties of a 
selling engineer to convince the buyer that one or more of 
these objects are tay otherwise the reasons for the 
installation disap The prime object of the salesman 
should be (1) to sell at & profit ; (2) to accomplish the work 
required ; (3) to satisfy the purchaser. If he accomplishes 
this, success is assured. 

It is imperative that a profit should accrue from the 
transaction of business. This is a fundamental law of all 
barter and trade, though this point occasionally appears tu 
be overlooked by some of us in our eagerness to transact 4 
large you of business, and it appears to our ealightened 
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minds as though other manufacturers forget this first 
principle even more often than ourselves. 

One of the readiest and most certain means of assuring 
® profit is to sell standard apparatus. This ensures the 
order going through without a hitch, and incidentally with 
every chance of the delivery date being kept. Further 
advantages are :-— i 


(1) The order is a definite request for a standard article 
and requires a minimum of supervision ; possi- 
bility of errors are eliminated ; tests are definite 
and predetermined ; and cost assured. 

(2) There is no drawing work to be done. 

(3) The : engineering expenses are reduced to a 
minimum. 

(4) The factory organisation is facilitated, tending 
to reduce the cost of all apparatus. 

(5) Finally, thé’ chances of satisfying the purchaser 
are increased. 


It is essential that the salesman should know the appa- 
ratus he is selling. If he knows the purchaser’s conditions 
and the capacity and performance of his own plant, he will 
feel satisfied as to whether or not his apparatus will accom- 
plish the work required. It has been said that a salesman 
can make better progress in the sale of a piece of apparatus 
which he does not know too much about, since his faith 
is not shaken by an intimate knowledge of its shortcomings. 
This may have been well enough in the old days of sales- 
manship, but the selling engineer of the future should 
know ali there is to know of the design and be trusted 
to take care of himself. The true art of salesmanship 
consists in marketing goods—it is understood at a profit— 
and in sucha way as to ensure future preferential dealings 
with the customer. We are all salesmen to a degree, 
whether we sell machinery, our manual or mental services, 
or even the use of our money. Like everything else worth 
having, the becoming of a successful salesman requires 
effort and study. 

With suitable training and study, the salesman can be 
educated and moulded, or, to use a shop expression, can 
be manufactured from raw material of reasonable suitable- 
ness, and the almost universal belief that “ the salesman 
is born, not made” is largely erroneous, misleading, and 
discouraging. A “ born salesman” with equal training 
may reach a higher and quicker success, that is all. This 
‘“‘ bornness ’’ often entails so many infirmities of genius as 
to greatly modify its value. In the game of salesmanship, 
as it is being played to-day, ‘“‘ bornness ” untrained cannot 
compete with highly trained mediocrity. This is espe- 
cially true in the sale of products requiring engineering and 
technical knowledge. Personality is a tremendous factor 
in salesmanship, and it can be cultivated and intensified. 
Success often hangs upon this one feature. The man 
endowed with an abundance of energy and balancing 
qualities will make the most successful salesman, while 
the man of phlegmatic temperament should turn this 
attention to some other calling where personality, energy, 
and magnetism do not count for so much. é 

Many men fail because they have too great a love of ease, 
entertainment, and a good time. Their expénse accoiints 
increase, their sales suffer, and they very probably a¢quire 
habits that will result to their detriment. The ‘art of 
expression is a rare accomplishment, and one that almost 
any man of education can develop to a high degree. 
Perhaps no accomplishment counts for more in successful 
salesmanship than does the power of terse and lucid expres- 
sion. To quote from Edgar A. Russell, the author of 
‘“‘ Ethies and Principles of Salesmanship ’’—‘‘ The deeper 
the knowledge, the broader the culture, the keener the 
reasoning faculties, the stronger will be the power of 
expression.” We can afford to systematically study to 
increase our knowledge, and to merease our power of 
expressing it to others. Balzac spent as much as a 
week upon a single page of his writings. Webster spent 
thirty-six years of continuous work producing his Dic- 
tionary. 

General business honesty is again a particular qualifica- 
tion for an efficient and successful salesman. Some young 
salesmen seem to think that a possible trick is justified, so 
long as they get the order from the buyer. ‘This policy 
might succeed if you had a fresh customer for every deal, 
but in nearly every business, and especially in engineering, 
you have not only to make a customer, but you have to 
retain him permanently and successfully, either as a 
company or as an individual. No business has ever pro- 
gressed, or ever will progress, that is not to the mutual 
advantage of both parties. Personal honesty, therefore, 
as well as business honesty, clean living, and frankness, 
should be cultivated by the salesman having a desire to 
make a success of his business. A comprehensive know- 
ledge of the products offered for sale has already been 
mentioned as an essential to success. All men, almost 
without exception, like flattery. Some take it in small 
doses and growl when they take it. Others will take it in 
large doses, and smile as it is given. Properly applied it is 
a very effective medicine. A successful salesman, however, 
must know when to talk and when to keep still. One 
writer has said: ‘“‘A real salesman is one-part talk and 
nine-parts judgment.’ Whilst not subscribing to this 
statement literally, it is fairly near the truth. Most men 
have a hobby, and when he can be drawn out to talk that 
hobby, it is about the most subtle flattery that can be given 
to him. A characteristic which is at once the cheapest 
commodity, and one which pays the best profits of anything 
in @ salesman’s armoury, is the habit of respectfulness-and 
courtesy ; to this might. almost be added fairness to your 
competitors when it is necessary or advisable to mention 
them or their products. 

A further faculty to be developed is resourcefulness and 
adaptability. In the process of a negotiation of any size 
the setting is liable to change between its inception and its 
closing. In fact, it is changing every moment it is in pro- 
gress, otherwise an end would never be reached. It is 
necessary that the salesman should be able to size it up 
and quickly change his tactics. Resourcefulness will 
enable the salesman to know when to pursue the policy he 
has been following, and when to change it. He must be 
quick to adapt himself to any circumstances which may 
arise throughout the negotiations. It was once said of 
one of the most successful salesmen that he was quite equal 
to running a Methodist Prayer Meeting in the early even- 
ing, and go out with the boys later at night, and be the 
leader all the time. Quick personal adaptability of this 
kind is not exactly recommended, but a successful salesman 





must be able at all times to adapt himself to the people 
with whom he is dealing. 

To sum up, if the candidate for success in the sales field 
lives a clean life, has a knowledge of human nature, and 
ability to recognise it when he meets it, a knowledge of the 
material he is handling and its application, has honesty, 
energy, courtesy, and enthusiasm, he may rest assured 
that he will quickly develop into a successful and efficient 
salesman. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





A PLEA FOR UP-TO-DATE BRIDGEWORK IN THE 
UNITED KINGDOM. 


Str,—Mr. Lewis’s letter in your issue of November 24th is 
an indictment of the present-day methods of bridge design 
in this country, and I happen to know from personal knowledge 
of the writer that his experience enables him to speak from 
full knowledge of the facts. While it is inevitable that under 
the existing and past state of affairs there should be considerable 
variation in the practice of different railway engi s in respect 
of assumptions made as to loading, factor of safety, and allowance 
for impact, it is i ble that at this date there should exist 
grave errors of design in matters which any young designer 
can learn from a text-book on bridge design, and I can only hope 
that Mr. Lewis takes a pessimistic view, and that if, on occasions, 
glaring examples of ignorance are found in the drawings sent 
to our bridge yards, so far as railway bridgework is concerned, 
I feel sure that these must be the exception and not the rule, 

It would be of inestimable advantage for an authoritative 
committee to inquire into the assumptions made as to loads, 
impact. and working stress, but it seems hardly necessary for 
such a body to lay down rules as to the design of details which 

ted principles o hanics, . lf it 


are based on generally Pp P 
is possible after the war for railway engineers to experiment 


with a view to finding out the secondary stresses existing in 
girder bridges, due to fixation of joints, the distribution of load 
over successive cross girders and over troughing, the effects of 
impact and wind, the information gained would be of the 
greatest benefit. From actual experience, in a modest way, 
ponds omy writer ‘is confident that much might be done by 
ully thought-out experiments with instruments measuring 
deflection, strain,-and angular mov t. Such experiments 
would be of far greater value if co-ordinated than if carried out 
by various engineers independently and with different types of 
apparatus. Conrap Grreste, A.M. Inst. CLE. 
York, December 6th. 














Srr,—I have been very much interested in the letters in your 
columns under dates November 3rd and November 24th on 
the above subject. It is a matter on which I have spent a 
large amount of thought. Surely Mr. White is wrong in deserib- 
ing as the commonest fault in this country the use of the same 
unit tensile stress in all parts of a structure, without any con- 
sideration of impact. I have come in contact at various times 
with some of our most prt t ting and inspecting 
engineers, and it is quite usual for British engineers to increase 
the static stress by a percentage equal to Length + 300° for 


impact allowance. Thus the short members, such as stringers 
and cross girders, will be found to have an allowance of about 
90 to 95 per cent. for impact. 

Again, I would not agree that ‘“‘ basket handles”’ are no 
use, though theoretically it is right to say so. Such struts, 
bridging the unbraced booms of a bridge, enable the structure 
to throw half the wind pressure which the top boom is subject 
to across to the other main girder—and in any case the con- 
nections of the cross member would have to break before the 
structure could distort, due to the side wind pressure. 

Mr. White’s mention of bad practice in the design of lattice 
girders, and of the neglect of horizontal shear in plate girders, 
is very timely. Mr. Lewis’s letter reiterates the necessity for 
standardisation, and asks for an inquiry into, and a thorough 
investigation of, theory and practice in structural work. I 
agree with him heartily, and would be delighted to see a real 
inquiry into trade practice, a standardisation of a y 
quality of work—rather than actual shape and details—and 
the exposure of bad design and workmanship. 

G. Kenworrny, Assoc. M. Inst. C.F. 


Glasgow, December 4th. 











THE POWER OF CRANES. 


Sm,—A correspondent in your current issue has raised some 
questions as to what is a “ 5-ton crane,” and apparently objects 
to the load being lifted with a double rope and return block. 
Our usual practice with electric cranes is to use the return rope 
and block for loads exceeding 3 tons lift, and this has given 
general satisfaction. ‘There is no difficulty in arranging the 
cranes to lift the full load on single end, if required, by an altera- 
tion of the gearing. ‘The real points about a iocomotive crane 
are :-— 

(1) What it lifts standing free on the rails. 

(2) At what speed it will lift the maximum working load, and 
at what radius. 

Joun H. Witson anv Co., Limirep. 
Crort G. Henriques, M. Inst. C.E., Director. 

London, December 4th, 1916. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Insrrrution or Water ENoineers.—Apartments of 
the Geological Society, Burlington House, W. Paper or 
“The Cross Hill Covered Service Reservoir for the Birkenhead 
Corporation,” by Mr. J. E. Binnie; antl ‘The Rating of Water- 
works,” by Mr. Charles Clifton, P.A.S.1. _ ‘ 


SATURDAY, DECEMBER 9ra. 


Tue Iystrrution or Locomotive EncingErs.—Caxton Hall, 
Westminster. Paper on ‘‘ Locomotive Fire-boxes,” by Mr. 
Smith-Mannering. 2.30 p.m. : 

Mancaester Association or Enaineers,—Grand Hotel, 
Manchester. Paper on ‘‘ Cast Iron, with Special Reference to 
Engine Cylinders,’ by Mr. J. Edgar Hurst. 6.30 p.m. 

Keriautey Association oF ENGINEERS.—-Assembly Room 
of the Cycling Club, Keighley. Subject, “‘ Methods of Mounting 
Patterns for Plate and Machine Moulding,” by Mr. H. R. 
Shackleton. 6.45 p.m. 

Tue Nortu oF ENGLAND INSTITUTE OF MINING AND MECHA- 
nical. ENGrneers.--Wood Memorial Hall, Neweastle-on-Tyne. 
Paper on “The Kstimation of Moisture in Coal,” by Mr. T. F. 





Winmill, and “The Absorption of Oxygen by Coal,’ Parts 
VIIT. and TX., by Mr. 'T. F. Winmill. 2 p.m. 


MONDAY, DECEMBER lIItu. 


Tue Socrery or Enorveers.—Apartments of the Geological 
Society, Burlington House, Piccadilly, W. (1) Paper on * The 
Sources of the Minerals Required by the Iron and Steel Indus- 
tries of the United Kingdom,” by Professor William G, Fearn. 
sides, (2) Paper on “‘ The Mineral Resources of the British 
Empire’as regards the Production of Non-ferrous Industrial 
Metals,’’ by Professor C. Gilbert Cullis, 3 p.m. 

Junror InstrroTion or Enorngcers.—-Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential Address 
on “ Industrial Engineering: Present Position and Post-war 
Outlook,”’ by Mr. Frederick William Lanchester. 8 p.m. 

Royat Soorery or Arrs.—John-street, Adelphi, London, 
W.C. Howard Lecture, ‘‘ Coal and its Economic Utilisation,”’ 
by Professor John 8. 8. Brame, 6 p.m. 


TUESDAY, DECEMBER 12r#. 


Cotp Storage anp Ice Assocr1aTion.—The Royal Society 
of Arts, John-street, Adelphi, London, W.C. Paper on ‘‘ Educa- 
tion and Research in the Refrigerating Industry,’’ by Mr. J 
Wemyss Anderson, 5 p.m. 

InstirvTion or Execrrican Enoingers: Scorrisn Looar 
Section.—The Rooms, 207, Bath-street, Glasgow. Paper, 
“The Parallel Operation of Electric Power Stations,” by Mr. 
J. 8. Peek. 7.30 p.m. 


WEDNESDAY, DECEMBER l13ra. 


Royat Society or Arts.—John-street, Adelphi, Londen, 
W.C. Ordinary meeting. ‘‘The Development of Imperial 
Resources,”’ by Mr. Henry Wilson Fox. 4.30 p.m. 

Tue InstrruTion or AvromMoBILe Enoarneers.—-Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 
** Worm .Gears and Worm Gear Mounting,’’ by Mr. F. W. 
Lanchester. 8 p.m. 

Tue Association oF Enareers-tn-Cuaroe.—--St. Brides’ 
Institute, Bride-lane, Fleet-street, E.C, Paper on “ Solid Fuels,’ 
by Mr. S. G. Martlew. 8 p.m. 


THURSDAY, DECEMBER l4ra. 


Tae Instirore or Ececrricar, Enormerens.-Victoria 
Embankment, London, W.C. Paper on ‘ Colonial Telegraph» 
and Telephones,” by Mr. R. W. Weightman. 8 p.m. 

Royat Socrety or Arts.——John-street, Adelphi, London, 
W.C. Indian Section. ‘The World’s Cotton Supply and 
India’s Share in it,” by Mr. John Acton Todd. 4.30 p.m. 

Tae Opricat Soctery.—Rooms of the Chemical Society, 
Burlington House, Piccadilly, W. Papers on “The Refracto 
metry and Identification of Glass Speci pecially Lenses," 
by L.’C. Martin, and “A Workshop Method of Determining 
the Refractive Index of a Piece of Glass having One Flat Sur- 
face,” by Dr. R. 8. Clare. 8 p.m. 





FRIDAY, DECEMBER l5ru. 


Tae Invominatine Enorweertne Socrery.—-Royal Society 
ef Arts, John-street, Adelphi, London, W.C. “ Account of 
Events during the Vacation, including Some Suggestions regard 
ing War Economies in Lighting,” by Mr. L.. Gaster. 5 p.in. 

Tue INstTrrvTion OF MECHANICAL ENGINEERS.—Institution 
of -Civil- Engineers, Great George-street, Westminster. Paper 
on “ Variable-speed Gears for Motor Road Vehicles,” by Mr 
Robert FE. Phillips. 6 p.m. 

THe Norrs-East Coast [NstirvrTion OF ENGINEERS AND 
Surpsuitpers.-—Lecture Theatre of the Literary and Philo 
sophical Society, Newcastle-on-Tyne. The resumed discussion 
on ‘* Works Organisation,” by Mr. A. D. ©, Parsons, B.A., Mr 
Edwin L. Orde, and Mr. G. H. Tweddell. 7.30 p.m. 


WEDNESDAY, JANUARY 3rp, 1917. 
Royat Soctrery or Arrs.—John-street, Adelphi. London, 


W.C. Juvenile Lectures. Lecture,on * Eleetrieity and its 
Applications,” by Mr. Alan A. Campbell Swinton, 3 p.m. 


WEDNESDAY, JANUARY 10ra, 1917. 
Roya Society or Artrs.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture om “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 








Roya. Instrrurion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 4th 
inst., Sir James Crichton-Browne, treasurer, in the chair. His 
Excellency M. Paul Painleve and Vito Voltorra were elected 
hon. members of the Royal Institution ; and Neville Bayly, 
William D. Mitchell Cotts, Mrs. Maude Dickinson, Arthur 1. 
Gibson and Arthur Keith, were elected members.--—-The ninety - 
first illustrated Christmas Course of Juvenile Lectures, founded at 
the Royal Institution in 1826 by Michael Faraday, will be deli- 
vered this year by Professor Arthur Keith, F.R.8., his title being 
“The Human Machine whieh all Must Work.” ‘The subjects 
are as follows :—Living Engines, December 28th ; Living !evers, 
December 30th ; ag Pumps, January 2nd ; Living Bellows, 
January 4th ; Living Workshops, Janu 6th ; Living Central 
Exchanges and Wires, January 9th. The lecture hour is 3 
o’elock. The following are the lecture arrangements before 
Kaster :—Professor C. 8. Sherrington, six lectures on “* The Old 
Brain and the New Brain and their Meaning and Pain and its 
Nervous Basis.” © Professor W. E. Dalby, two lectures on ‘* The 
Structure of Metals.” Professor J. W. Gregory, three lectures 
on “ Geological War Problems.” Professor Sir Walter Raleigh, 
two lectures on ‘“* The Strength and Weakness of Romantic 
Poetry.” Professor F. G. Donnan, three lectures on ‘* The 
Mechanism of Chemical Change.” ‘Two Lectures by Professor 
Edward 8. Prior. Professor A. Dendy, two lectures on 
“ Sponges : A Study in Evolutionary Biology.” Professor J. A. 
Fleming, two lectures on “‘ Modern Improvements in Telegraphy 
and Telephony: (1) gy ag (2) Telephony.” Arthur R. 
Hinks, two lectures on “‘ The Lakes and Mountains of Central 
Afriea.”’ Dr. H. Walford Davies, three lectures on “* Line and 
Colour in Musie: (1) Piano, (2) Strings, (3) Voices.” Daniel 
Jones, two lectures on ‘‘ The Science of Speech: (1) The Pro- 
nuneiation of Languages in General, (2) The Pronunciation 
of English at the ‘Time of Shakespeare.” Dr. C. W. Salesby, 
two lectures on ‘‘ Imperial Eugenics.” Stephen Graham, two 
lectures on ‘ Russian Idealism: (1) The Russian Madonna, 
(2) The Ideas of the Russian Philosopher, Vladimir Solovyoi.” 
The Friday evening ings wi on J y 19th, 
when Professor Sir James Dewar will deliver a discourse on 
“‘ Soap Bubbles of Long Duration.”” Sueceeding discourses will 
probably be given by Professor Gilbert Murray, Charles ©. 
Cc. ter, Daniel Jones, Rev. H. Hensley Henson, H. Wickham 
Steed, Charles F. Cross, Sir Almroth Wright, Sir J, Stirling 
Maxwell, Edward Clodd, and other gentlemen, 




















Dre. 8, 1916 


THE ENGINEER 


509 








RAILWAY MATTERS, 





SpraKiIne at Stockport recently, Mr. J. H. Thomas 
said that 120,000 railwaymen had already joined the 
colours, and that would have done so at least another 
30,000 before Christinas, 


VERY extensive changes in the train service, a possible 
raising of fares and the withdrawal of restaurant cars 
and sleeping cars, are possible from January Ist. We 
hope to refer to this subject next week. 


THE annual report of the Victorian Railway Com. 
missioners has been the subject of a prolonged discussion 
in the Parliament of that State, and it has been decided 
to ask an expert to go out from England to report 
on the finances and working. 


THE accident statistics of the Chicago and North- 
Western Railway show that 83 per cent. of the fatal 
and 82 per cent of the non-fatal are due to the men’s 
own fault, and that only 7 per cent. of the fatal and 6 per 
cent of the non-fatal are due to defective track, engines, 
cars, machinery, &¢. 

THe North British Company has now announced 
that it is in a position to declare the usual interim dividend 
of 3 per cent. on its preferred ordinary stock for the first 
half of the present year. This suggests that the company’s 
dispute with the Government as to the payment for 
wagon repairs has been settled. 


Tae Russian Government has, it is stated, finally 
distributed orders for 100 of the 1000 locomotives for 
which inquiries have been made. It is believed that 
40 will be built by the American Locomotive Company, 
40 by the Baldwin Locomotive Company, and 20 by the 
Canadian Locomotive Company. 


Tn this column of our issue of the Ist inst., mention 
was made of the withdrawal of the steamers from the 
Midland Company's Heysham-Belfast service. As this 
is causing loss and inconvenience to traders in the North 
of Ireland the President of the Board of Trade has requested 
the Admiralty to requisition three cargo boats to carry 
on the service. 

THE figures haye now been announced as to the 
election of a new. secretary to the National Union of 
Railwaymen in place of Mr. J. E. Williams, resigned. 
There were only two candidates—Mr. H. Bellamy, the 
president, and Mr. J, H. Thomas, the assistant secretary. 
The votes were, Bellamy, 32,732, and Thomas, 107,333« 
so that the latter has been elected. 


Tar author of “ Brown’s discipline ’’—Mr. George R. 
Brown, formerly general superintendent of the Fall 
Brook Coal Company’s Railroad—died on the 5th ult. 
His system of punishment dispensed with fines and 
suspensions, and consisted of a series of records by which 


& man’s promotion was judged. By 1899, some thirty of | 


the railroads of the United States had adopted “ Brown’s 
discipline.” Many of these still retain it, and among 
the larger companies are the Baltimore and Ohio and the 
Chicago, Burlington and Quincy. 


THE matter of harbour and dock dues for ships 
engaged in the Government service, which was the sup- 
ject of an article in THe Encineer of August I11lth, was 
disposed of on the Ist inst. Ships of the Royal Navy, 
and requisitioned ships engaged in naval use, also those 
carrying munitions and naval and military stores, pay 
75 per cent. Those requisitioned and prize ships con- 
veying wheat, meat, sugar, &e., and those with coal for 
the Navy, pay 100 per cent. Ships of the Royal Navy, 
and requisitioned ships used for naval purposes, using 
open harbours but not the docks, pay nothing. 


THERE are only six applications for new railways 
lodged for next session. Three of these are in the Man- 
chester district and, like the Clayton Aniline Company's 
Act. of the present session, are promotions by private 
firms. 'The Cheshire Lines Committee asks for powers 
so that when the Throstle West tunnel is opened out 
for the construction by the Manchester Corporation 
of a new sewer, under an Act obtained in 1911, the tunnel 
need not be restored. The Mansfield Railway asks for 
authority to raise additional capital and to make agree- 
ments, whilst the sixth Bill is that for the strengthening of 
Charing Cross Bridge. 


Arter the Irish railway companies come the canal 
companies to ask the Government to pay the war bonus 
to their men. The rates of canal companies are governed 
hy the competitive railroad rates and cannot, therefore, 
readily be raised. The companies complain that much 
of the heavy traffic hitherto sent by rail now goes by 
canal, and that therefore they have a claim on the 
Government. The canal companies are also suffering 
from a shortage of labour, the Leeds and Liverpool 
Company, for instance, having sixty boats held up for want 
of men. Mr. Pretyman said in the House, on the 27th ult., 
that employment on canals was a certified occupation, 
but the attention of the War-office would be drawn 
to the matter. 


Tre following question was asked by Mr. Landon, 
the member for Limerick, on the 29th ult., as to the Order 
in Council about excursion trains in Ireland, referred to 
in this column on the Ist inst.: Whether a single Irish 
railway company made representations that such an 
Order was necessary because of the shortage of coal 
and of railway hands; if not, on what grounds was the 
Order sought for and by what Irish Department: was 
the Trish Secretary aware that the en orcement of this 
Order would mean denial to the youth of Ireland to 
carry on their national games and pastimes; and, in 
view of the discontent caused.by the Order, would it be 
withdrawn and the inter-provincial and inter-county 
Gaelic contests be allowed as heretofore. To this Mr. Duke 
replied: ‘The Order in Council was made because, 
in view of the increasing shortage of freight for necessary 
purposes, it seemed reasonable to extend to pleasure 
traffic in Ireland restrictions which have been in force 
in Great Britain since the early months of the war. I 
see no reason why the operations of the Order should 
im any way hinder games and pastimes. There can be 


no question in present circumstances of the withdrawal 


NOTES AND MEMORANDA. 


Consumers of electricity off the mains of a New York 
power company are now provided with lamps on payment 
of an extra half cent per kilowatt hour, for energy 
consumed. 


In an article on “ Melting Down Foreign Gold,” in the 





October in this year alone the amount of gold imported 


at the New York Assay Office and the Philadelphia Mint 
for the account of various banking houses. 


Scientific American, it is stated that up to the beginning of | 


amounts to £100,000,000, all of which has been dealt with | 


MISCELLANEA. 





THE movement is again being revived in Liverpool for 

the construction of a tunnel beneath the Mersey to afford 

| direct road communication between that part of Lancashire 
and the neighbouring county of Chester. 


| Iv is reported that the Birmingham Chamber of Com- 
| merce has decided to prepare a card-index of articles 
| manufactured in the city and district in the names of 
| the manufacturers. The work is to be placed in the 
| hands of a firm of filing experts at a cost of not mote 
| than £200. 


At the end of the first two years’ operation of the 
Panama Canal, which anniversary fell on October 27th, 
financial survey shows tolls amounted to £1,482,336, 
though the waterway was closed half a year by slides. In 


| FERRO-VANADIUM exports from the United States 
| have reached a total of 1,062,932 Ib. for the first eight 
| months of this year and, according to the Iron Age; 
the two-year period a total of 2097 ships passed through | are constantly expanding. While the exports reached 
the canal. The heaviest draught vessel was the Ohioan, | over 1,000,000 Ib. for the twelve months ended June 30th, 


drawing 29ft. 4in. of water. | 1916, they will amount to 1,594,396 Ib. for 1916, if main- 


Tae Public Service Commission for the Second District | tained at. the present rate. 
of New York has settled a problem which has been vexing | THE United States has furnished nearly 80 per cent. 
it and the gas corporations in its jurisdictions for several | of Great Britain’s imports of semi-finished steel since 
| the war started, whereas previous to the war the United 
candle-power as the standard of value for coal gas. Here- | States furnished less than 20 per cent. of such imports 


after gas must average 585 B.Th.U. per cubic foot instead | and Germany nearly 80 per cent. In the first two months 
of 16, 18, or 20 candle-power as heretofore. of this year the United States furnished 84 per cent. 


ELEOrAtcatsy opersted excavators are being used | of the British imports of semi-finished ‘steel. 

|on a large drainage scheme in Idaho, U.S.A. Energy | ONE of the troubles of motorists with regard to subdued 
is obtained at a pressure of 44,000 volts from an overhead | lighting has been solved by employing head lamps con- 
line; the average’ power consumed, according to the | taining twin filament bulbs, says the Autocar. The bulb 
Electrical World, is 0.88 kilowatt-hour per cubic yard | is mounted centrally in the cone of the reflector, and 


years by making an order fixing heat units instead of 











| of material excavated, varying with the material excavated, | contains a low candle-power filament next the apex, with 
| being as low as 0.39 kilowatt-hour in light sandy loam, | @ high candle-power filament outside it. The former 
| including all line and transformer losses. | provides enough light for stationary purposes, whilst the 
Live fish are reported to have been found in the bottom | tern sr the wer to tum on full Mumination at an 
of a Transvaal gold mine, in a vertical shaft 3800ft. deep. | re 
They were barbel, from 6in. to 12in. long, and up to three- | ‘Tv appears that as a result of war conditions in Germany, 
quarters of a pound in weight. ‘They must have been | carbon electrodes for furnaces are now being standardised. 
merely spawn when they fell, says a correspondent of the | According to the new rules round carbons for steel 
Fishing Gazette. In exceptionally dry weather, adds the | furnaces are to made in sizes varving in thickness from 
writer, small bull-frogs have been seen to distend them- | 100 mm. upwards by steps of 25 mm., the tolerance 
selves and deliberately jump down the shaft, apparently | varying from 3 mm. to 6 mm., according to size, 
in search of water. How they ever reached the bottom | says the Electrician. For rectangular electrodes used 
‘alive is a mystery. : with other kinds of furnaces, a standard size of 500 mm. 
Basxp on the complete figures for nine months of the square is being proposed. For the time being, the standard 


| year and returns of the Port of New York for October, length is fixed st 2m. 

| the foreign trade department of the National City Bank THE question what should be the standard frequency of 
| predicts that the foreign commerce of the United States | alternating currents in the United States is not definitely 
| for the calendar year 1916, will approximate £1,600,000,000 | settled. In the West preference is given to the sixty-cycle 
| or one-fifth of the entire international trade of the world. | system; in the East the twenty-five-cycle is looked upon 
| It will be 50 per cent. greater than that in 1915, and | as preferable. Beyond the fact that twenty-five-cycle 
| double that of the preceding year. The excess of exports | systems have been installed to a very large extent and had 
| over imports in 1916 will approximate £600,000,000 against | various advantages at the time they were adopted, there 
| £354,000,000 in 1915. exists at the present time no reason for their continuance 


AccorpInc to a recent issue of the Engineering Record, | °X°°Pt for single-phase railway work. In almost every 
| an air-lift well pumping installation of de T sot g type at other case the sixty-cycle system has distinctive advan- 
|the Camden (N.J.) Waterworks has developed on | t@8¢8 over systems operating at any other frequency, says 


| test an overall efficiency of 59 per cent., measured Power. ; 
| between the steam end of the compressor and the point; Accorpine to L’Industrie Electrique, there is reason 
“of delivery of the water. The well was 120ft. deep and | for thinking that the Zeppelins now make use of a “ fish- 
8in. in diameter, the water reduction pipe 5in. in diameter | shaped’ aluminium basket, suspended at a distance 
and fitted with an umbrella deflector at the top, and the | of 1000 m. from the vessel, and carrying an observer. 
air pipe l}in. in diameter. The depth to the foot piece | The basket is furnished with electric light, fed from a 
was 106ft., and from the umbrella to the foot piece 115. 5ft. | small battery of accumulators, and the observer is in 

A METHOD of testing magneto apparatus is described ee. inane me wh we —— in be “ss 
in a recent issue of La Rerue Electrique. The magneto way it is often possible to errange between the observation 


to be tested is caused to produce sparks between platinum sets — the becom, RB er a seg it nap gee saben 
points in an atmosphere of nitrogen enclosed in a glass | “°F ‘rom view. a ee  certhotihesy 


: , aa by the observer, who cannot be seen from below. The 
bulb, across whidh also extends a resistance wire in an | ,° Hie sas? > = 3 
independent circuit. The expansion of the enclosed Zeppelin — ays a ee and 
gas, due to the heat generated by the sparks, is measured equipped with a wireless receiving <rag 
by the movement of a mercury column in a U-tube,| Onty about 10 per cent. of actual construction work 
one end of which opens into the bulb at the bottom. | remains to be completed on New York State’s Barge 
The apparatus is calibrated by means of the resistance | Canal, the inland waterway which links the Great Lakes 
wire. The results of experiments are given, showing | at Buffalo with tide water in New York Harbour, and which 
the variation in the energy per spark. This rises to a | has cost £31,000,000. During the past season about 83 
maximum, and then decreases as the speed of rotation | miles of the Erie section of the canal at the eastern end 
is increased. was finished and opened for ay ag ao ee 

In describing the latest American Dreadnought, New of the route westward to Buffalo, from New to vittator 
Mexico, the Scientific American says, the great Senalililine and from a. arm to Srna — ta a 
power and extreme penetrating range of modern naval | Vere Completed and m use year. e only points 
A : which prevent the full use of the Erie route are the un- 

ordnance have made it certain that one or the other of : . 

- * finished work at the mouth of Tonawanda Creek, the 
two contending ships will be so severely handled before ti th cf Madar: th tion from Lyons to 
it can get within ramming distance, that ramming, as part Clyde. ROMER es f UF =  Storli occk 3 
of the tactics of a modern sea fight, has ceased to be yde, and four miles from Utica to — 
seriously considered. Hence the decision of our naval Tre absolute secrecy with which the merchant sub- 
constructors to omit the ram altogether, and build future | marine Deutschland, and, later, the fighting submarine 
battleships with the outwardly curving stemhead, and | U 53, made their way into the Chesapeake and Narragansett 
bows widely flaring above the water-line which characterise | Bays, should serve as a note of warning to the United 
the clipper bow. Not only will deadweight be saved by | States, says the Scientific American. Whether or not the 
this construction, but the turning ability of the ship will | German Government sent this fighting submarine across 
be somewhat improved, and the fuller lines above the | for the express p of showing the United States that 
water-line will give to the New Mexico and her sisters | she was capable, if she so wished, of running amuck among 
superior sea-going qualities when driving hard into a | her shipping, the instant it ventured beyond the three-mile 
head sea. limit, is a matter for conjecture. “ But this much coer yl 

THE principal source of supply of the bricks required | 88Y8 Our contemporary, “that af ter these visits it wi 
in. Greater New York is Prag <i eed extending oat both | ur own fault, and not Germaniy’s, if we fail to realise that 
sides of the Hudson River from New York to Cohoes, | Wht she did to merchant shipping off our coasts, she could 
including Bergen County, N.J. An important addition | JUSt as easily do to the naval and merchant shipping within 


to the sources of supply within the past few years is | Ut own dockyards and harbours. 

the Raritan River district in Middlesex County, N.J.| THe annual expenditure on the rural roads and bridges 
In 1915 the output of common brick in the entire region | in the United States during the past twelve years has in- 
mentioned was 960,527,000 bricks, valued at just over creased from about £16,000,000 to about £56,400,000, or an 
£1,000,000. This was an increase of 72,261,000 bricks, | increase of more than 250 per cent. During the same 
and of ls. 3$d. per thousand over 1914. The New York | period the annual expenditure from State funds for road 
portion of this region sold 741,568,000 common bricks | and bridge construction and maintenance increased 
in 1915, valued at £748,910, which was about three-fourths | from £510,000 to £10,698,400, or almost 2000 per cent. 
of the quantity and value of the entire region, and was | The public roads of the United States outside the limits 
an increase of 62,448,000 bricks, and of 11d. per thousand of incorporated towns and cities have at the present time 
over 1914. Ulster County was the leading county in | a total length of about 2,452,000 miles, of which about 
the production and value ef common brick, reporting | 277,000 miles, or 11.3 per cent., are improved with some 
229,343,000 bricks, valued at £222,098, or nearly a third | form of surfacing. The mileage of surfaced roads is 
of the output and value of the New York portion of the | increasing at the rate of about 16,000 miles per annum. 
region, an increase of 42,962,000 bricks and some £42,830 | During 1915, those States having State highway depart- 
over 1914. Dutchess County was second and Rockland | ments surfaced under such supervision about 8000 miles 
County third. New Jersey's portion of the production | and also improved by grading and otherwise an additional 
of the region was 218,959,000 bricks, valued at about | 4000 miles. In addition to this work of construction 
£252,900, an increase of 9,813,000 bricks as compared | the several State highway departments also supervised 
with 1914. The average price per thousand increased the maintenance of 51,769 miles of main and trunk 














of the Order.” 


2s. 10d. as compared with 1914, line roads. 
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DECEMBER 8, 1916. 


The Organisation of Research. 


On Friday last a deputation from the learned 
societies waited upon Lord Crewe to put forward the 
claims of scientific and industrial research to greater 
governmental support. 
£20,000 for this object, and in the present year it gave 
twice as much. But more is needed. Industrial 
research is a very big and a very costly affair, and, if it 
is to be carried out thoroughly, adequate money must 
be forthcoming. It is equally important that it 
should have the whole-hearted sympathy of Parlia- 
ment. The spokesmen of the deputation were Sir 
Joseph Thomson, Sir Maurice Fitzmaurice, and Dr. 
Baker. The first dealt with pure science, the second 
with applied science, and the third with chemical 
science and technology. Their speeches are reported 
upon another page of this issue. To them Lord 
Crewe replied that the Government recognised the 
justice of their plea, and had decided to allot during 
a period of five years a sum from four to five times 
as large as that originally granted. This means, as 
we understand it, that one million pounds is to be set 
aside for researches conducted during the next five 
years. It is understood, moreover, that if good reason 
can be shown for increasing the grant, it will be in- 
For the first time the 
United Kingdom finds itself in possession of a sum of 
money which is sufficient to permit the beginning of 
investigations of a value which cannot be estimated ; 
for the first time the Government recognises the bear- 
ing of science upon industries, and hence upon the 
general welfare and prosperity of the country. We 
have now money enough to carry on many important 
researches ; let us then consider how that money is to 
he administered. The funds originally allotted were 
handled by the Advisory Council for Scientific 
and Industrial Research. That Council devised 
machinery consisting of standing committees and sub- 
committees which were to advise it as to the desira- 
bility of giving funds to particular objects, and 
generally supervise the organisation of specific 
researches. For technical reasons money could not 
be given direct to this Council. It was part of the 
Privy Council, and drew its funds through the Trea- 
sury Vote. That has now been changed. Under an 
Order which was promulgated on Friday last a new 
Department of State, called the Department of 
Scientific and Industrial Research, is set up. It is of 
exactly the same kind as any other Government 
Department—the Board of Trade, the Board of 
Education, the Board of Agriculture, and so on. It 
will appear in the financial estimates as an inde- 
pendent entity. It will administer its own funds, 
which will be held by an Imperial Trust created 
ad hoc, in its own way, and will enjoy far greater 
powers than did the Advisory Council. These are 
but the broad lines on which the work is to be organ- 
ised ; the details are set: forth on another page. 

Whether or not this is a change for. the better we 
are hardly prepared to say. At first sight, it seems 
to smack rather of the ordinary Government office 
run by civil servants with the usual concomitants of 
routine and red tape. Sir Maurice Fitzmaurice 
hinted in his speech at a “ set-back.” Everyone 
knows to what he referred. Of the £40,000 entrusted 


to the Advisory Council this year, we believe we are} 


safe in saying not more than.a few thousands have 
been spent. Money asked for was refused; the 
Council, instead of showing a keen desire to push 
research forward as rapidly as possible, hung. back ; 

it put difficulties in the way, and asked for guarantees, 
which obviously could not be given, of the value of 
the work to be undertaken. The reason for this attitude 
was that. the machinery was being got into order ; no 
doubt it is still being got into order, and further de- 
If they do, the new 
‘Board will begin badly. To win the. confidence of the 
manufacturers of the country, and without «4 the 





best laid schemes for improving industry by research 


In 1915 the Treasury allotted 





will fall to the ground, a much more generous and 
frank disposition will be required than characterises 
other Boards. The ineradicable tendency of Govern- 
ment Departments to set up difficulties must be 
removed. The manufacturer and the scientist, the 
trade association and the learned society must meet, 
with a ready welcome by the Board, suggestions must 
be received with open arms, and “ Cotswold lions,” 
which too frequently hamper the work of Govern- 
ment Departments, must be swept aside. The 
Department has an exceedingly difficult task to 
perform. The country as a whole does not even yet 
appreciate the value of scientific research, and the 
board will find many and many a manufacturer who 
turns a cold shoulder to the proposals it makes for 
co-operative action. If it desires to give reasons 
for saying this thing or that cannot be done, it will 
find them in plenty. But it has got to help the 
country in spite of itself. It has got to say, even on 
incomplete evidence, “ We believe such and such a 
research will prove fruitful,” and then it has got to 
see that the research is carried out in the face of all 
opposition. All research partakes of adventure. 
The worker sets forth upon an unknown sea to seek a 
treasure which he is not sure exists. Unless he is 
fired by the spirit of adventure, unless he is 
resolved to carry on to the end though he find 
nought but an empty chest, then he will never 
be a discoverer. To carry out the work to which 
it is putting its hand, the Department itself must 
have, within itself, this spirit of adventure and re- 
search. Lacking it, it will fail to win the sympathy 
of the public and the confidence of the manufacturer. 
It will be seen that we are very heartily in accord 
with the views expressed by Sir Maurice Fitzmaurice. 
‘ There are,” he said in effect, “ two ways of looking 
at research proposals; one is to try and see every 
reason why they should receive favourable considera- 
tion, and the other to try to find out reasons why they 
should be deferrred. The former leads to getting 
things done, the latter to disaster.” Sir Maurice 
concluded his speech by appealing to the Department 
to throw red tape to the winds. ‘‘ We have come 
here,” he said, “ full of hope, and we can assure you 
that if you give us a reasonable chance we are willing 
to devote all our energies to making this scheme the 
great success which it ought. to be.’ Sir Maurice, 
our readers need not be reminded, is chairman of the 
Standing Committee on Engineering. He is bringing 
to the work all his energies, all his determination, to 
carry the work to which he has put his hand to 
success. The country looks to the Department to 
give him and all others who are working with the 
same object its full and hearty support, and to give 
it quickly. Delay is dangerous. The work must be 
carried forward as rapidly as possible, and even 
whilst the war is in progress, for when peace returns 
the wheels of industry may be clogged by the re- 
construction that must take place. 

Far be it from us to say that the new Department, 
over which Dr. Heath is to preside, will be wanting 
in the qualities we have defined. We have written 
in no sense in a critical spirit, but rather with a desire 
to give some hint to the new Department of the 
attitude of the profession and trade we represent. 
Ever since the Advisory Council was set up we have 
deplored the indifference that was shown by the general 
public, and even by those very people “who should 
have most ardently supported it.. To overcome 
that indifference is one of the duties of the new Depart- 
ment, and it will best achieve it by a ready sympathy 
with all who desire to see investigation conducted, by 
breadth of outlook, and by displaying in itself that 
spirit of adventure without which research cannot be 
carried to its greatest heights. The work has been placed 
in excellent hands. Dr. Heath is a man of exceptional 
parts, and we are confident that if he sets about his 


‘task in the frame of mind that is necessary he will 


justify the great trust that is imposed in him. The 
Department has a future before it as great or greater 
than that of any other Department of the State ; much 
is expected of it, much we trust and believe will be 
achieved by it. 


Labour Cost ‘per Piece. 


TRADE. unions object to piecework of all kinds for 
several reasons. Which reason carries most weight 
with them it would be difficult to decide. They 
dislike it because they fear it weakens their influence ; 
because it sets a pace which only the best men can 
attain; because—so they say—it puts too great 
a strain on elderly men, and finally, because they 
regard it as merely a managerial ruse to find out the 
maximum speed at which work can be done, with the 
intention then of cutting the rate down to what the 
master considers an adequate weekly wage. The 
dislike of the premium system is founded on the same 
grounds as the dislike of piecework, but there is a 
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further rather remarkable objection. The workman 
does not see why he should share with his emplover the 
benefit of the time saved : since he has by his efforts 
saved the time, he contends that he and he alone 
should reap the reward. Fulfilling the promise 
made in an article on “ Increased Production,” which 
appeared in this column on November 10th, we 
propose now to discuss this opposition of the unions 
to all forms of payment by results. 

In the first place, let us say quite candidly that, in 
the past, employers have been much to blame. They 
set up what they regarded as a proper weekly wage 
and made it their object to pay as little more than 
that per week as they could. The attitude was 
natural. A certain standard wage had been estab- 
lished by day work, and everything over and above 
was regarded only as a reward for greater effort. 
But a new point of view is now being taken up. 
Instead of looking only at the total wages bill, the 
employer contrasts wages with output and makes 
a calculation of the wages per piece. In the old days, 
if a workman who was earning thirty shillings a week 
managed to double his output and take away three 
pounds on pay-day, the employer began to consider 
cutting the rate, forgetting that not only had he got 
the same number of articles for precisely the same 
price each as before, but that his machinery and 
plant and office staff and his own time had been used 
also to double advantage. Doubling the output is 
equivalent to working day and night shifts without 
paying extra time for the latter. Even allowing for 
the increased depreciation of his plant and the in- 
creased horse-power consumed, the employer actually 
gained although he paid the workmen twice what 
he thought he ought to have paid them. If emplovers 
had only in the past, and did even now, look at the 
wages question from this aspect, much of the 
opposition of the unions would be overcome. What 
happened, and what still does happen, is that the 
employer cuts the rates when he thinks they are too 
big, on the mistaken assumption that he is gaining 
thereby. As a matter of fact, he loses, for the work- 
man who could double his output is careful not to 
exceed it by more than one quarter or so, or just such 
amount as he thinks the employer wil! continue to 
pay. If a workman who normally turned out one 
hundred pieces per day from a machine doubled his 
output the employer, whilst paying the man twice as 
much for his labour, would have got twice as much 
from his machine, which would have been working 
at maximum load factor. If the output were only 
one hundred and twenty-five, instead of two hundred, 
the machine would, obviously, be wasting thirty-seven 
and a half per cent. of its time, its output being only 
one hundred and twenty-five instead of two hundred. 
Stated in terms of efficiency, both the man and the 
machine would be working at sixty-two and a-half 
per cent. of the possible. If the man be encouraged 
to work at maximum efficiency, then the machine 
also works at maximum efficiency, and whilst the 
employer pays no more per piecethan he paid before, 
his output is doubled. It is clear also that it does 
not matter whether the workman earns a great deal 
more than twice his original wage, provided always 
that the output is augmented at the same time. 
There is this, furthermore,to be considered, that as 
the output increases the employer is not only able to 
supply a larger market. but at a lower price, and yet 
make the same profit as before. The total cost of 
manufacture is made up of three items, on-cost—or 
establishment charges of all kinds—cost of material, 
and labour cost, all in approximately equal amounts. 
With doubled output at the same price per piece the 
two second items are doubled, but the on-cost is 
increased in only a small proportion, due to quicker 
depreciation of plant. greater expenditure of power, 
and, possibly. slightly increased staff. Hence the 
manufacturer is able to sell at a lower cost per piece, 
and yet make the same profit. Or to look at it from 
another point of view: suppose a manufacturer 
desires to make one thousand pounds profit per annum 
on a certain article, and that the profit on each is one 
shilling, it is clear that if he doubles the number 
whilst his total cost per piece remains the same, he can 
reduce the profit per piece to sixpence and yet earn 
his thousand pounds as before. This is a very 
elementary case of increased turnover. We have 
omitted other considerations. such as selling expenses, 
in order not to conftise the issue, our sole object: being 
to show that an employer is not the loser by paying 
high wages, provided the output is increased in the 
same proportion. On the other hand, if he cuts the 
rates and so causes the men to reduce the output he 
diminishes the load factor of his shop, reduces his 
turnover and loses the advantages that would accrue. 
But, whilst all this makes it obvious that once a rate 
has been fixed it can be and should be retained, it 
remains an undeniable fact that excessive labour costs 
are injurious to trade, because they keep the selling 





cost up to a figure which restricts the market. Hence 
it must be the constant endeavour of the manufacturer 
so to fix his times and his rates that the labour costs 
per piece may be as low as possible. He has to do 
this with due consideration of the standard of living 
of his workpeople and the amount of inducement that 
is necessary to ensure that his plant is worked 
continuously at its maximum capacity. A very 
shrewd observer who has kept statistics extending 
over many yVears gives it to us as his opinion that, on 
the average, workmen are capable of increasing their 
normal output by fifty per cent. Times and rates 
should be so set that working at that increased speed 
the men may earn appreciably more than they could 
have earned with maximum effort under day work. 
It is difficult to fix these times and rates, but once 
they have been fixed—-we cannot too strongly and 
frequently insist on this point—they must not be 
altered, and since, as we have endeavoured to show 
above, the employers’ profits per piece certainly remain 
where they were and probably improve in his favour 
even if the wages bill mounts to a very high figure, 
there is little sound reason in cutting them. 

Cutting the rates is the bugbear of all systems of 
payment by results. It is one of the strongest grounds 
of the trade unions’ opposition to piecework and 
premium plans, and if any means of getting over the 
temptation to do it can be found, those means are 
worthy of special consideration. So far we have 
come across no plan so good as that devised by 
Mr. Rowan Thomson, and known as the Rowan 
system. Under it, as we explained in the article 
already referred to, the workman’s rate can never 
double itself as it may do under other systems. 
Hence the need for very close time setting is not 
necessary, and the temptation to cut the rates is 
removed. Asa matter of fact, when the system was 
first started, the times were settled by the men as 
much as by the employers, so that the men could 
subsequently offer no objection to them. But 
Rowans have always taken the view that it was best 
to give ample time allowances so that the men 
might earm really good wages. This the firm can 
safely do under the automatic restrictions which the 
system puts on an excessive hourly rate. To take 
a single case, if with time wages at, say, eightpence 
per hour, the workman takes one hundred hours to 
complete a job for which one hundred hours are 
allowed, his rate per hour is obviously eightpence ; 
if, however, he completes the job in one hour, his 
hourly rate has risen to only 15.92 pence per hour— 
not a very alarming figure. Under such circum- 
stances the employer has no need to cut the rates, 
and the workman has no grounds for fear on that 
score. He may therefore safely exert himself to the 
utmost. It might then be expected that the unions 
would welcome the system, but they do not do so, 
for reasons the discussion of which must, for the 
moment. be deferred. 








“ RANDOM REFLECTIONS. 
—_—_»— ~ 

WE sometimes find ourselves wondering, rather 
uneasily, if the British attitude towards big gas 
engines is quite ingenuous. Engines with really 
large cylinders have been made in this country, but 
the general opinion is that the type is not an 
unqualified success, and hence a series of logical 
arguments against big units has been developed. 
Are these arguments to be regarded as excuses for 
our own inability to overcome the undoubted difficul- 
ties that the subject. presents, or are they intrinsically 
sound ¢ There would be no difficulty in giving the 
answer to this question if other nations, Belgium, 
Germany, America, and Switzerland, had given up 
building engines with big cylinders. If that were the 
case, then it would be agreed that the general 
engineering experience of the world had proved 
definitely and finally that the type was defective. 
But that has not happened. _ The engineers of other 
nations will not admit the force of our arguments, and 
go on building big engines in spite of what we regard 
as good reasons why they should not be built. Of 
course, they may be wrong ; of course, the future may 
show that our objections to the type are well founded. 
In the process of time, when they have spent enormous 
sums of money on costly experiments, other countries 
may come back to our way of thinking and decide 
that the big cylinder unit is not worth while, and that 
the balance of advantages lies with multiple cylinder 
units of the British kind. If they should do so we 
may be able to claim for ourselves superior common 
sense, but we shall have, in fairness, to give foreign 
engineers their due for attempting something that 
might have been successful. On the other hand, it 
must be borne in mind that, after all, the big gas 
engine may succeed. The principal objections to it 
are that the cylinder metal will not stand the very 
high temperatures to which it is subjected, and that 
the weight per brake horse-power is excessive. The 
latter is a comparatively unimportant matter in 





Stationary engines, and too much attention must not 
be given to it. It is the former which is the real 
crux. Broken pistons and broken breech ends can 
be found by scores on the scrap heaps of works where 
large gas engines are built. But the advance in 
metallurgy may show a way out of the difficulty and 
big cylinders may at length become as reliable as 
small cylinders. With this possibility in view, we 
hope there may be always.one or two firms in England 
which do not entirely lose touch with the manufacture 
of big cylinder gas engines. 


* * * * * 


Ir is extraordinary how mere bigness will catch 
the public attention and dwarf quantity. When 
Germany completed the Imperator it was quite a 
common thing to hear people talking as if the United 
Kingdom had lost its proud position in the ship 
building world. ‘he public saw only the huge size 
of the Imperator, the biggest ship of the day, and 
forgot that not only were we building or had built 
several ships almost as big, but that we had a total 
output of shipping four times as great as that of 
Germany—in round numbers, two million tons to halt 
a million. The same thing has happened with regard 
to gas engines. Because Germany happened to turn 
out a number of “ sensational ’’ engines, many people 
believed that she was ahead of us in the use of internal 
combustion engines. We are glad to see that 
Dr. Dugald Clerk, in a paper read before the Society 
of Arts last week, has shown the real facts of the case. 
Statistics are only available up to 1907, the vear of 
the Industrial Census, but it is improbable that any 
very great change took place in the interval from 
that date to the beginning of the war, and since then 
things have remained much as they were. In the 
year quoted, over a million and a half horse-power was 
developed by internal combustion engines in’ the 
United Kingdom, and only a little over half a million 
in Germany. The United States, as might be ex- 
pected, led the world easily with two and a hali 
million horse-power in 1909. When it is remembered 
that all save a few per cent. of the engines used in the 
United Kingdom were built here, and, furthermore, 
that we have a very big foreign trade in engines otf 
this kind, it will be easily understood that we were 
then, and no doubt are still, a long way ahead of 
Germany in the gas engine industry. 


* * * * * 


News comes to us from America of the establish- 
ment of an employers’ organisation of a promising 
kind. In this country we have now several capitalistic 
bodies, but with the exception of the Engineering and 
Shipbuilding Employers’ Federations, they are more 
concerned with getting trade than with settling 
internal industrial difficulties’ Such bodies as the 
B.E.A.M.A., the British Engineers’ Association or the 
new Federation of British Industry touch labour 
questions very lightly, if at all. Indeed, there does 
not exist, apart from the employers’ federation above 
named, any corporations of employers designed to 
attend to general industrial matters. Even the 
Employers’ Federations have but a limited scope. 
They were established in the engineering industry 
after the great strike of 97-98, with the object of 
presenting a united face to the trades unions, and 
their activities are mainly devoted still to that object. 
They make no attempt to reach the public and educate 
it on industrial questions, and that they have very 
little influence in the House of Commons is made 
evident by their total failure to prevent the passing 
of suecessive Bills to which they were opposed. That 
the creation of a new kind of employers’ society is 
called for is rapidly becoming evident. Hitherto, 
employers have kept themselves too much to them- 
selves. They have depended upon their own resources 
and have attempted to fight an exceedingly powerful 
body——powerful because it controls so many votes 
with inadequate means. Labour has been ceaseless 
in, its proselytising efforts. It has fully understood 
the enormous value of its public and has appealed to 
it untiringly upon the platform and in its own Press. 
It is provided with a body of very able speakers—men 
who have the natural gift of oratory, and have 
trained themselves to make the best use of it. The 
employers have wholly neglected tactics of the kind. 
Limited in number in comparison with labour, they 
should have sought assistance outside their own ranks. 
They have not done so. Few of them take the 
trouble to write articles for the Press, none of them 
take their place upon public platforms. They have 
never made a consistent and insistent appeal to the 
great body of the people. In this they are wrong; 
for, unless they. can get on their side enough of the 
thinking and intelligent men and women of the 
country to balance the very large body of voters who 
are carried forward ‘by the labour demagogues, they 
cannot hope to effect what they desire. It is essential 
that the general public should know and understand 
a good deal about industrial questions. It is now 
densely ignorant about them, and is far more likely 
to be swayed by the appeal to sentiment which is 
made by Labour than the appeal to reason. This must 


be changed. 
. * * * * od 


Ture American organisation to which we have 
referred above is called the National Industrial 
Conference Board, and it is supported by a dozen 
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manufacturers’ associations, which cover industries 
as variable as those connected with iron, cotton, 
wool, and rubber. This in itself is a good point, 
because industrial questions are best handled as a 
whole, and not by piecemeal, as heretofore, when the 
industries of iron, coal, cotton, transport, and so 
on were treated separately and individually. The 
Conference Board, as explained by Mr. M. W. 
Alexander, of the General Electric Company, West 
Lynn, Mass., at the National Founders’ Association, 
ihree weeks ago, “ will be a clearing-house of infor- 
mation. Its purpose will be to analyse and present 
the essential elements in the situation, suggest 
methods, and inspire united and intelligent action. 
Industry in this country must have the sympathetic 
support of the public, It must have the co-operation 
ot the Government, and it must act intelligently 
and definitely on its own account. The life of the 
nation is bound up in its industries, and a broad, 
patriotic purpose on the part of manufacturers and 
employers of lahour will bring about increased 
prosperity and greater prestige for the country 
itself.”’ From this it will be seen that the Federation 
proposes to educate its public, but it must not be 
supposed that it sets out with any animosity to 
labour. It seeks only for the equitable solution 
of economic issues in industry, and whilst it will 
“stimulate the employer to maintain good conditions 
of work, to provide fair treatment for his workers, 
and to take a personal interest in them,” it will 
endeavour to “ develop among the employees a reason- 
able attitude towards manufactures and other 
industry, to inspire a sense of fair play, efficiency, 
and loyalty.””. What objects could be better ? 
This National Industrial Conference Board desires, 
first and foremost, that the public should under- 
stand the great industrial questions of the day, but, 
far from being opposed to the laudable desire of 
labour for social improvement, it is anxious to assist 
in the attainment of that end. Not the least part, 
and not the least difficult of its duties, will be to 
educate legislators. ‘‘No Government and no legis- 
lator . . . will support legislation which hampers 
or cripples industry, and indirectly hampers and 
cripples the prosperity of the country,’ says Mr. 
Alexander, with a faith that defies experience, 
* therefore when legislation has been enacted which 
is in effect dangerous to industry, or which hampers 
the existence of our manufacturers, it is plain that 
it has been due to misunderstanding or lack of 
information.” Mr. Alexander is a true scientist, he 
desires to see opinion replaced by knowledge. 
What machinery to effect these very desirable ends 
has been designed we do not yet know, but we do 
know that Mr. Alexander is on the right lines, and 
we shall watch the progress of his scheme with the 
deepest interest. 
Ce ae 

Str JosepH THOMSON used an effectual aphorism 
last Friday, when addressing Lord Crewe on behalf 
of the deputation of scientists, who asked the Govern- 
ment to give more support to research. ‘‘ Research 
in applied science,” he said, “‘ led to reform ; research 
in pure science to revolution.” Of course, it is not 
absolutely correct, but it is near enough. One could 
name many researches in applied science—the 
development of the slide rest, the introduction of the 
turbine, the invention of the loom, and dozens 
more, that have effected revolutions, and one could 
recall many a research in pure science that has led 

so far—to nothing at all, neither reform nor revo- 
lution. Darwin, Pasteur—-his work began in the 
pure science of crystals and ended in technology— 
Faraday, Hertz, and Clerk Maxwell, Crookes and 
Réntgen, to name but a few, were pure scientists, 
whose work has undoubtedly effected revolutions, 
but it may be doubted if their revolutions are greater 
than those caused by the investigations, which 
were purely technological, of men like James Watt, 
Stephenson, Huntsman,’ and many others. It is 
perfectly true that the discoveries of pure science 
may lead to revolutions. Indeed, since all knowledge 
is at its foundations pure science, pure science may 
claim all improvements. It is not often that the 
connection is so clear as it is between the researches 
of Faraday into electrie induction and the dynamo, 
Crookes into vacuum tubes and X-ray apparatus, 
Hertz into action at a distance and wireless tele- 
graphy. More frequently the connection is lost. or 
obscured, as in the case of the Toricellian barometer 
and the Neweomen engine, or the electric tele- 
phone. and the discovery that sound was trans- 
mitted by vibrations. Pure science lies deep down 
at the roots of all improvements and advances, and 
we.cannot have too much of it, but, on the other hand. 
applied science, science devoted to a certain specific 
object, has greater immediate industrial results. 
It is, we suggest. desirable that the contrast between 
the two should be minimised as much as_ possible. 
Applied science is the application of pure science to 
useful purposes ; pure science is investigation with- 
out any immediately useful object in view. Both 
lead in the same direction, which is the increase 
of those amenities whith we believe—sometimes 
wrongly—-make communal life tolerable. ‘* There 
are,’ wrote Bunsen, “ two distinct classes of men : 
those who work at enlarging the boundaries of know- 
ledge. and those who apply that knowledge to useful 
ends.” Neither is more valuable than the other ; 
but there are times when the work of one may be 





more useful than the work of the other. In the 
immediate future it will be better for us to apply 
the mass of knowledge that we already have than 
to give much time in the search for new. 








INSTITUTION OF MECHANICAL ENGINEERS. 


A MEETING of the Institution was held in London 
on November 17th to hear the report of the Hardness 
Tests Research Committee. In deference to the 
request of the Council we refrained from publishing 
at the time a reprint of the report, or an account of 
the subsequent discussion. Whatever objections 
there were to such a course—we ourselves ean find 
nothing in the report the suppression of which is of 
national importance—have now apparently been 
waived, or overcome, and it has been intimated to us 
that we are at liberty to reprint the report. This we 
begin to do elsewhere in this issue. 

The discussion which followed upon Dr. Stanton’s 
presentation of a summary of the main part of the 
report never rose to any great level of importance. 
It could not be described as critical, and was very 
largely disjointed. Sir Robert Hadfield, who opened 
it, was the principal speaker. His remarks were, in 
considerable part, a repetition of the statements and 
arguments to be found in the appendix to the report 
standing under his own name. He dealt at some 
length with the peculiar behaviour as regards hard- 
ness exhibited by manganese steel. This material, 
he said, in spite of its well-known wear resisting pro- 
perties, could not strictly be spoken of as a hard mate- 
rial. Its skin hardened under pressure, even that 
exerted on it by the point of a cutting tool, but, un- 
deformed, its Brinell hardness number was no more 
than about 200. After deformation the skin at the 
deformed part might show a hardness number of 
anything between 300 and 500. The material, it 
could be said, possessed the property of being self- 
hardening at ordinary temperatures. It was very 
desirable, he proceeded, that a proper means of 
measuring the hardness of hardened material should 
be available. The Brinell method was somewhat 
tedious and difficult. He therefore would, through 
the Council, make an offer of a prize for the best means 
of measuring the hardness of hardened steel. It 
might, he thought, be of interest to some if he stated 
that in testing hard material with the Brinell method 
it was found best to use high’ pressures on the bail, 
say, up to 5000 kilos. Care, however, should 
be taken that such a pressure did not produce per- 
manent damage to the material tested. In this 
connection he referred to the case of some shells which 
on the day after being tested were found to have 
developed a number of very minute cracks which, had 
they ‘passed undetected, might have led to disaster 
later on. 

Mr. E. H. Saniter, the next speaker, dwelt on the 
differences presented by a specimen after being 
tested in his wear test machine and after being tested 
in Dr. Stanton’s. In his machine the worn surface 
of the specimen was distinctly matt, while in Dr. 
Stanton’s it was distinctly shiny. The question of 
vibration in such machines was of great importance. 
It had to be either constant or entirely absent. In 
his machine, as now in use, it was, he believed, prac- 
tically absent. 

Mr. 8. A. Main, referring to the hardness of hard- 
ened steel, said that the Brinell test on such material 
broke down owing to the flattening of the ball. The 
scleroscope test also failed. He thought the scratch 
method might be developed, although its use intro- 
duced a new scale of hardness, the connection between 
which and. say, the Brinell hardness figure was 
unknown. i 








FRENCH RAILWAYS: WINTER SERVICE, 
1916-17. 

WE give in tabular form below the fastest schedule 
times for the winter services on French railways. 
Under the circumstances that prevail the services 
are, it will be readily admitted, highly creditable. 
As far as we can learn, the booked speeds are very 
fairly adhered to in practice. 


Company. Distance Speed, 

in miles. m.p-h. 

Nord Amiens-Paris .. .. 81.3 ., 52.57 
P.L.M. Les Ares-St. Raphael . 16.1 52.1 

P.O. Nantes- Angers -. 54.0 49.05 
Midi Narbonne—Perpignan .. 39.7 47.6 

Est Longueville-Romilly .. 24.8 45.14 
Etat Rouen—Le Havre. . 54.6 43.1 








THE SMITHFIELD CLUB SHOW. 


THE annual show of the Smithfield Club opened on 
Monday of this week at the Royal Agricultural Hall, 
Islington. The exhibits of engineering interest were 
distinctly disappointing, for, by order of the Ministry 
of Munitions, no tractors, oil engines, &c., were allowed 
to be shown. Makers therefore had to be content 
with an exhibition of photographs, but even so they 
were restricted still further in that they were for- 
bidden by the Ministry to book orders at the show, 
on the ground that to do so might interfere with the 
supply of munitions. Certain exhibitors seem to have 
become aware of these restrictions beforehand. In 


at least one instance, however, this was not so, and 
the exhibitor had to remove his exhibit—a tractor— 
from his stand two days before the show opened. 
The position taken up by the authorities is somewhat 
curious in view of the Government’s urgent request 
to British farmers to increase the area of land under 
cultivation. 








COAL AND ITS ECONOMIC UTILISATION. 
No. IL® 


A CONSIDERATION of the composition of coal occupied 
the greater portion of the time on the occasion of the 
second Howard lecture on this subject, by Professor 
J. 8. 8. Brame, at the Royal Society of Arts, on Monday. 
The lecturer reviewed the present state of our knowledge 
on this aspect of the subject, and referred with gratification 
to the announcement of the new Government research 
scheme, and more especially the commencement of 
research upon coal, 

From this, Professor Brame passed to a few points in 
connection with the use of coal, leaving for the final 
lecture the general questions of power production and the 
relative economy of different systems of generating power. 
The use of raw coal in metallurgical furnaces must of 
necessity produce smoke and result in inefficiency. The 
flue gas losses in these furnaces amounted to 75 per cent. , 
and the ordinary thermal efficiency was between 15 and 
17 per cent. The remedy was the use of gaseous fuel. 
As to steam raising, certain qualities of coal had achieved 
notoriety as good steam raising coals, and the use of 
mechanical stokers had not only resulted in reducing 
smoke troubles, but had allowed of the use of inferior 
coals which could otherwise not have been burned. There 
were, however, inevitable losses with all steam plants using 
raw coal. The application of powdered fuel for steam 
raising was, perhaps, the most efficient way to burn raw 
coal. This method was employed in rotary cement kilns, 
finely disintegrated coal being blown into the furnace with 
an air blast. The cost of disintegrating the fuel, however, 
was important, and the method had not made much 
progress in general power plants, owing to the competition 
of very efficient mechanical stokers, which enabled coal 
to be burned without the additional cost of crushing. 

Another direction in which economy could be effected 
was the briquetting of fine coal, otherwise wasted. South 
Wales had a large output—some 1600 tons in 1914 out of 
a total of 1840 tons for the whole country, and, incidentally, 
this helped to get rid of the surplus tar from gasworks. 
An attempt was also being made at the Smethwick 
Gasworks to briquette the fine coke or breeze, also other- 
wise largely unsaleable. 

In connection with coke, too, power station engineers 
were giving much attention to its use, owing to the high 
price of coal, and tests at the Deptford power station 
showed a saving of 16 per cent. in the fuel consumption. 








ASSISTANT ENGINEERS FOR THE MINISTRY 
OF MUNITIONS. 

Wr have been requested by the Secretary of the 
Institution of Mechanical Engineers to publish the 
following letter :— 

The Institution of Mechanical Engineers, 4 
Westminster, London, S.W. 
Ist December, 1916. 

Str,—I have been requested by a Government Depart- 
ment to receive applications from a number of Assistant 
Engineers who would be willing to undertake work as 
salaried and whole-time officers. 

It is desirable that Candidates for these posts should 
not only be well qualified, but experienced in the values 
of machinery and questions of depreciation of machinery. 

I know that many members.of the Engineering Institu- 
tions, who are above military age or otherwise incapable 
of giving military service, are anxious to serve their country 
in a capacity in which their professional experience may 
be of value. 

The salaries for the positions in question range from 
about £250 to £400 per year. 

Applications should state the age of the Candidate, 
and, if he is of military age, why he is not in military 
service, and should give details of the Candidate’s quali- 
fications, past training, and experience, and should be 
sent to the above address marked “‘ Private.” 

Suitable Candidates will be interviewed by Captain H. 
Riall Sankey, C.B., R.E., and Mr. Charles L. Morgan, 
M. Inst. C.E., and will reeeive a communication on the 
subject of an interview in due course. 

I am, Sir, 
Your obedient Servant, 
(Signed) W. C. Unwin, 
President. 








OBITUARY. 





ROBERT COLVER. 


Tuer death is announced of Mr. Robert Colver, who, 
with Sir Joseph Jonas, built up the well-known steel 
firm of Sir Joseph Jonas, Colyer and Co., Limited, Con- 
tinental Works, Sheffield. Mr. Colver. who was in his 
seventy-fourth year, relinquished active connection with 
his. firm some time ago in consequence of failing health. 
He became associated with Sir Joseph Jonas—then Mr. 
Jonas—forty-three years ago, and the firm made rapid 
strides from very small beginnings. In 189%) Mr. Colver 
was elected Master Cutler. He was also a director of 
J. and E. Wells, Limited. Eckington Collieries. Mr. 
Colver was a Justice of the Peace for the city of 
Shefteld as well as for the West Riding of York- 
shire. In his declining days he had to bear the 
sorrow of the loss of two of his sons, Lieut. E. W. Colver, 
who met his death in Gallipoli in June of last year, and 
Captain H. Colver, who fell in action in Flanders six 
months later. His surviving son, Mr. Robert Colver, 
is a director of the firm. 





* No. I. appeared December Ist. 
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THE FRENCH ATLANTIC LINER PARIS 


LA SOCIETE ANONYME DES CHANTIER ET ATELTERS DE ST. NAZAIRE, BUILDERS 








THE FRENCH LINER PARIS. 

Tue largest liner which has yet been built in France 
was launched on September 12th last, from the Penhoet 
yard of la Société Anonyme des Chantier et Ateliers 
de St. Nazaire. The vessel, which has been named the 
Paris, is for the Compagnie Générale Transatlantique. 
She has a length of 735ft., a beam of 85ft. 3in., while 
her moulded depth is 59ft. ljin. She has eight decks. 
She is furnished with turbine engines driving four propellers, 
there being one high-pressure, one intermediate, and 
two low-pressure ahead turbines, and two high-pressure 
and two low-pressure astern turbines. Steam is furnished 
by 15 double-ended boilers, 17ft. 9in. in diameter, having 
a working pressure of 215 lb. per square inch. The 
vessel, of which views during the launch and immediately 
afterwards are given herewith, and on page 510 is to be 
luxuriously fitted up, and is, of course, to he electrically 
lit throughout. 








SCIENTIFIC AND INDUSTRIAL RESEARCH. 
THE NEW GOVERNMENT SCHEME. 


An influential deputation from the Conjoint Board of 
Scientific Societies waited uport the Marquis of Crewe, Lord 
President of the Privy Council—and President of the 
Committee of the Privy Council on Scientific and Industrial 
Research—at the Institution of Civil Engineers, on Friday, 
December Ist, to urge more liberal State allowances for 
the purpose of carrying on scientific and industrial research. 

Lord Crewe was accompanied by the following members 


of the Committee of the Privy Council :—The Right Hon. | 


A. H. D. Acland ; the Right Hon. J. A. Pease, M.P. ; Sir 
John Struthers, K.C.B. (representing the Right Hon. H. 
J. Tennant, M.P.) ; and Dr. H. F. Heath, C.B. (Secretary of 
the Committee of the Privy Council). In addition there were 
present, as members of the Advisory Council : Sir William 
M’Cormick (chairman); the Right Hon. Lord Rayleigh, 
F.R.S.; Sir G. T. Beilby, F.R.S.; Mr. W. Duddell, F.R.S.; 
Professor J. A. M’Lelland, F.R.S.; the Hon. Sir Charles 
Parsons, K.C.B., F.R.S.; Professor J. F. Thorpe, F.R.S.; 
and Mr. R. Threlfall, F.R.S. 

The deputation, which was led by Professor Sir J. J. 
Thoms: n, F.R.S., Sir Maurice Fitzmaurice, K.C.B., and 
Professor H. B. Baker, F.R.S., numbered some 130 
representatives of all the technical and engineering 
societies. 

Sir Joseph Thomson said the deputation was from the 
Conjoint Board of Scientific Societies, a new body, formed 
to promote co-operation between those engaged in pure 
science and those engaged in the industrial applications 
of science. The object of the deputation was to urge the 
importance of increased grants for scientific and industrial 
research, but at the same time it was desired to express 
appreciation of the steps already taken by the Government 
in this direction by the appointment of the Advisory 
Committee, and the ts already made for research. 
He, himself, had been asked to deal with the matter from 
the point of view of pure scientific research ; industrial 
research and chemistry would be dealt with by Sir Maurice 
Fitzmaurice and Professor Baker respectively. As an 
example of the importance of pure scientific research he 
instanced the X rays, which originally had not been 
investigated for the purpose of locating gunshot wounds ; 
yet of what an immense benefit had those first seemingly 
unimportant experiments many years ago been in relieving 
the sufferings of the wounded. He had frequently taken 
practical men to see the early experiments on X rays ; 
they were always quite polite, but suggested he would be 
better employing his time in working at something prac- 
tical. The ordinary practical man was a man who did not 
see an inch before his nose. The fact was, however, that, 
whereas research in applied science leads to reforms, 
research in pure science leads to revolutions.- Having 
regard to the nature of this kind of research, it was best 
that it should be carried out in the large laboratories. 
Such work frequently had no immediate result, and there- 
fore it must be done by people who were paid for doing 
something else. Professors at our Universities and 
Colleges should not be paid such low salaries that they 
must take on other work in order to enable them to live, 
and the State could do much to put their laboratories into 
an efficient condition for carrying on research in pure science, 
Research was getting more and more expensive ; the expenses 
of laboratories during the last few years had been very 
considerably increased, and the finances of the majority: 
of the Universities of the country would not bear investiga- 
tion. Another matter was the research work in pure 
seience carried out at the National Physical Laboratory. | 





, The finances-of that body were not in a state to admit 
| of adequate salaries being paid to trained assistants ; many 
| of whom had expressed their intention of taking up posts 
| in private establishments at salaries double what they are 
receiving now. Pure science was the seed of applied 





| i , and neglect of pure science would be on a par with 
spending a large sum of money on manuring and ploughing 
| land and then omitting to sow any seed. 

Sir Maurice Fitzmaurice, K.C.B., President of the Insti 


Council, properly worked, must have far reaching effects, 
and it was with pleasure that he accepted the chairmanship 
of the Standing Committee on Engineering. All his 
had never presided over a committee which was more 


they had done a certain amount of work, he must confess 





| could get into a strong, healthy working state, the com- 
| mittee would be able to do a great deal of good. Heads 


| of industries and men of science had, during the last | 


| eighteen months, been working harder than ever before ; 
| in addition, many heads of industries had very kindly, at 
| the request of the Committee on Engineering, held meet- 
| ings in their own particular trades to try and arrange 
| joint research with the help of the Advisory Committee. 
| Nevertheless, it was still found that, in order to carry out 
| the objects of the scheme, the most important thing was 


| money, and he hoped they would hear something from 


| Lord Crewe which would start them working again with 


| their best efforts. At the same time consideration would 


| have to be given to the relative contributions by the State, 


and the industries which would benefit by the researches | 


| put in hand, but he hoped that the appeal for funds would 
| be dealt with in a broad-minded way. There should he 
| an attempt to throw red tape to the winds. 

| Professor H. B. Baker, F.R.S., urging the cause of 
industrial research in chemistry, said there could be no 


doubt as to its importance. It might be remembered that, | 


in the eighties, there was a great trade depression in the 
| country, and the Prime Minister, Lord Beaconsfield, at 
| the Mansion House Dinner, was expected to say something 
| that would be comforting to his audience, but the only 
| word of comfort that he could give was that sulphuric 
| acid had risen 3d. in price. The people in his audience 





sulphuric acid was the barometer of commereial prosperity 


products, it underlay almost every trade in the country. 
These heavy chemicals, as they were called, were used in 
so many trades that, according to whether the price of 
them was good or bad, the trade of the country was good 
or bad also. As rded the importance of research in 


industrial chemistry he would like to remind them that | 


all but one per cent. of sulphuric acid produced in this 


doctor at the end of the eighteenth century, although there 
had been certain modifications in it as it was originally 
devised. Therefore, could we say that we had got the 
best process for the manufacture of sulphuric acid ? 
Similarly, there were a vast number of smaller problems 
to be investigated, such as the utilisation of by-products, 
which was very carefully looked into in Germany. It was 
known that the by-products of the manufacture of dyes 
in Germany were made into the most useful and valuable 
drugs, not things sold at, say, £100 a ton, but something 
like 6s. an ounce. These things indicated more and more 
the importance of research in chemistry in this country. 
There were two kinds of chemical research. The first 
was what might be called ad hoc research, research under- 
taken with the idea of improving some particular process 
for the utilisation of some by-products, but there were also 
problems which had no direct industrial aim. It was only 
since the war that there had been a coming together of the 
academic and manufacturing chemists in this country. 
Academic chemists had, quite wrongly no doubt, looked 
upon the manufacturing chemist as rather intolerant to 
new ideas. They had thought perhaps that the manu- 
facturing chemists wanted to make profits at once, and 
would not have a research assistant at £300 a year unless 
they could see results in a year’s time. Manufacturing 
chemists, perhaps, on the other hand, had taken just as 
mistaken a view with regard to the academic chemist ; 
they thought that he was a pure visionary, and that he was 
concerned with things that had no bearing on the great 
manufacturing processes. That attitude, he was most 
happy to say, was now disappearing, and both sides were 
coming together and taking a better view of each other. 











laboratories, an enormous advantage would accrue to the 
whole of the chemical industry in this country. 


tution of Civil Engineers, said the scheme of the Advisory | 
colleagues were filled with the same feelings ; indeed, he | 


enthusiastic about its work. At the same time, although | 


he felt they had had a little set-back, and as soon as it | 


knew nothing about it, but the fact was that the price of | 


or depression, because,as one of our chief chemical | 


country was to-day made by a process invented by a quack 


If more research could be carried out by collaboration | 
between themanufacturer, the Universities, and the College | 











Lord Crewe, replying to the deputation, said he was 
able to reply, in his capacity as President of the Council, t. 
a certain extent to what had been advanced by the differen: 
speakers. The funds at the disposal of the Council for the 
purpose of research came under three heads, namely, the 
| provision of money by Parliament, the receipt of moneys 

from different parts of the Empire for the prosecution of 
certain researches, and the receipt of money from private 
benefactors. With regard to the latter he had been told 
that two gentlemen, brothers, and members of the Institu 
tion of Mechanical Engineers, had given a handsome dona 
tion to be devoted to the purpose of industrial research 
and at the same time had expressed the hope that thei: 
example would be followed by others. As to the receipt 
of money from other parts of the Empire, that no doubt 
would be increased as the activities of the new Department 
became more widely known. Already some researches 
were in process of organisation, even if they had not 
| actually been begun, which were of practical interest to the 
overseas dominions. That, however, was a class of work 
which clearly, at the present stage, must be regarded a» 
secondary. 

With regard to the provision of money from public 
funds, the Government had been impressed by the need 
of giving further help to research work. As was well 
known, a certain sum had already been voted, but con 
sideration had been given to how help could be best 
| afforded in this direction to assist the great staple industries 
| of the country by developing systematic research on « 
large scale. It was quite clear that in a number of cases 
individual firms would benefit very largeiy from research 
| work, and it was not reasonable to suppose that the tax 
payers of the country should pay the whole amount 
| devoted to such researches, and steps were being taken to 
bring about close co-operation between leaders of the 
different great industries in order to decide in what form 
public money should be provided for the purpose, The 
Government De; mt concerned had given the whole 
matter consideration, and the conclusion had been come 
to that any system of granting a definite sum of money 
each year for the purpose of research would be altogether 
hopeless, and the Chancellor of the Exchequer, who took 
a big interest in the subject, proposed to advise the Govern - 
ment to make an exception in this matter, and to devote « 
very large sum, generally estimated to meet the needs in 
view for a period of the next five years, on a scale which 
would enable the expenditure to be four or five times as 
much as had been already spent for the whole purpose of 
research hitherto. In order, however, to bring about 
adequate co-operation between the Government and 
private firms in this matter, the Government desired to 
see either the creation of new, or the adaptation of existing 
trade associations on a large scale, so that they should be 
| able to contribute to the funds which any particular 





| industry was able to make towards this systematic re 
search. Some of these associations, it was hoped, would 
be specially formed for the purpose, whilst in other cases, 
| where great commercial associations for particular indus- 
| tries already existed, a branch of the Association might be 
| appointed, specially devoted to the subject. It would 
| be necessary that the financial arrangements for research 
| work in these associations should be kept separate from 
| the general finance. In the case of the engineering in 
| dustries, where there were a great variety of applications. 
| it would probably be found possible to form a series of 
| distinct associations for research purposes, and in that case 
| an individual firm having various activities could select 
| the association to which it would contribute in respect of 
| any particular class of research at any given time. It 
| might be asked what inducement beyond subscribing « 
portion of the actual amount required the Government 
| was offering to industries embarked in this direction, He 
| had been in communication with the Treasury: on the 
| matter, and had been informed that any subscriptions for 
| this purpose would be treated as working expenses for 
| income tax p' ses. In addition to this sum, which was 
expected to last four or five years, the Government pro 
posed to vote money annually for various purposes, such, 
for instance, as those cases in which an individual researc: 
worker needed a grant in order to enable him to get on 
with the problem he had in hand. There were also some 
scientific societies which stood in need, from time to time, 
of assistance to enable them to carry on research work, 
and such assistance would be given where necessary. A-~ 
to the finances of the National. Physical Laboratory, these 
would be given the most careful consideration by the 
| Advisory Committee, because the value of the work done 
at Bushey was fully recognised. 

Closely related to the question of industrial research 
was technical school training, and the conclusion had been 
| arrived’ at that the present regulations under which 
| technical schools received public money were, apart from 
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University institutions, not up to date for our modern 
conditions. It was therefore proposed to discuss with the 
loval authorities concerned certain new draft regulations: 
Further, the Government had decided that special 
increases would be made to the estimates of the Board of 
Kducation for assisting local authorities managing tech- 
nical schools. In addition important arrangements 
would be made for the training of technical teachers and 
for granting of scholarships in order to carry to the Univer- 
sities selected industrial students. 

Finally, Lord Crewe referred to another matter which, 
he said, is of deep national importance, namely, the work 
of the Coal Conservation Committee, over which Lord 
Haldane has been presiding. ‘This committee has been 
working in close touch with the Advisory Council and the 
Committee of the Privy Council, and he understood that 
the Advisory Council and the Coal Committee had agreed 
upon the beginning of a series of researches to establish 
the scientific basis for systematic economy in the use of 
fuel. The intention was to begin with a chemical survey 
of the various coal measures of the United Kingdom, to 
examine and experiment upon the different kinds of coal, 
and to discover their suitability for different processes, 
such as coking, and so on, ‘That was an enormous affair, 
and he was not able to say at the moment on what prin- 
ciples finances for an inquiry could be obtained, nor the 
system of contribution or non-contribution which should 
be applied to it in different instances, but the matter was 
one of such great importance that in endeavouring to a 
certain extent to cover the whole field he thought it best 
to mention it. 


The following official statement was circulated after the 
mecting reported above :— 

The Government have decided to establish a separate 
Department of Scientific and Industrial Research for 
Great Britain and Lreland under the Lord President of the 
Council, with the President of the Board of Education as 
Vice-president. They have also decided, subject to the 
consent of Parliament, to place a large sum of money at 
the disposal of the new Department to be used as a fund 
for the conduct of research, for the benefit of the national 
industries on a co-operative basis. 

The Board of Inland Revenue have decided, with the 
approval of the Chancellor of the Exchequer, that no 
objection shall be offered by their Surveyors of Taxes to 
the allowance, as a working expense for income tax pur- 
poses, of contributions by traders to Industrial Associa- 
tions which may be formed for the sole purpose of scientific 
research, for the benefit of the various trades ; and the 
allowance would be equally applicable as rezards trader’s 
contributions specifically ear-marked to the sole purpose 
of the research section of an adapted existing association. 

In both cases the allowance would be subject to certain 
conditions, ¢.g., the association or the research section 
to be under Government supervision, and the traders’ 
contribution to be an out and out payment, made from his 
trade profits, and giving him no proprietary interest in the 
property of the association, &c. 

In order to enable the Department to hold the new fund, 
and any other money or property for research purposes, a 
Royal Charter has been granted to the official members of 
the Committee: of the Privy Council for Scientific and 
Industrial Research, under the title of the ‘ Imperial 
Vrust for the Encouragement of Scientific and Industrial 
Research.” The Trust is empowered “to accept, hold 
and dispose of money or other personal property in further- 
ance of the objects for which it has been established, 
including sums voted by Parliament to that end.” The 
frust can take and hold land, and can “ accept any Trusts, 
whether subject to special conditions or not, in furtherance 
of the said objects.” 

A substantial gift has already been made to the Trust 
hy two members of the Institution of Mechanical Engineers 
for the conduct of a research in mechanical engineering, to 
be approved by the Department, in the hope that this 
example will be followed by other members of the Institu- 
tion. 

Mr. H. Frank Heath, C.B., has been appointed Per- 
manent Secretary of the new Department, to whom all 
correspondence should be addressed until December 31st 
next, at the offices of the Board of Education, Whitehall. 
On and after January Ist, 1917, all correspondence should 
be addressed to the Secretary, Department of Scientific 
and Industrial Research, Great George-street, West- 
minster, S.W. 


Concluding an address on Science and Industry with 
special reference to the National Physical Laboratory, 
on December 4th, at the Birmingham and Midland 
Institute, Dr. Glazebrook said that ‘in many cases an 
industry can be best served by a laboratory near its 
principal centre. Large firms, again, may each prefer to 
have their own trade secrets—this must be so to some 
extent—and’ trade jealousies may interfere with full 
co-operation, but a private laboratory on a really sufficient 
scale is expensive ; too often it becomes little more than 
what I have calléd a Works Laboratory for testing the 
products of the factory, and for the smaller firms, at least, 
the only way to secure the full advantage of scientific 
advance is by co-operation—co-operation in the laboratory, 
co-operation, with specialisation in production, in the 
works themselves. 

There is much for us all to do, and I ask your active 
support to make the National Physical Laboratory more 
efficient, more worthy of its name. Increased funds must 
be provided, and it is only through the aid of the manu- 
facturers, and of those who from experience have profited 
by the work of the Laboratory, that the authorities can be 
induced to do all that is needed to establish the Laboratory 
in @ secure position. 

_On Friday last, in the hall of the Institution of Civil 
Engineers, some of us listened to an address by Lord 
Crewe, President of the Privy Council Committee, on the 
subject of Industrial Research. It was in reply to a 


deputation from the Joint Board of Scientific Societies. 
Sir J. J. Thomson, President of the Royal Society, had 
spoken eloquently on the claims of Pure Science, Sir 
Maurice Fitzmaurice dealt with Engineering, and Professor 
Baker with Industrial Chemistry. 

Lord Crewe announced that a large sum—the exact 





tigure was not mentioned—is to be at the disposal of the 
Committee during the next five years, and outlined the 
scheme for its expenditure. Associations are to be formed 
representing various trades or industries; the repre- 
sentatives of these will discuss with members of the 
Advisory Committee, and other experts, questions needing 
scientific investigation and, when these are determined, 
the grant, supplemented in most cases by funds raised 
privately or contributed by the industry, is to be used to 
carry them out. Such work needs laboratories and it is 
here, it seems to me, that the future of the National 
Physical Laboratory lies. ‘The Lord President spoke in 
generous terms of the work of the Laboratory in the past ; 
its many friends who heard him were grateful for his 
cordial recognition of our labours, and he indicated a sphere 
of wider usefulness under less difficult conditions in the 
future. Let me picture to you what I trust that sphere 
may be. 

In many cases, no doubt, the researches contemplated 
must go in special laboratories arranged and equipped for 
the p —laboratories closely connected with the 
industry it is desired to help, situated at the great manu- 
facturing centres ; but there are many other researches of 
wide interest and great importance for which a central 
laboratory is the proper house, a laboratory fitted and 
equipped in an ample manner, with a trained and com- 
petent staff animated, like those, my colleagues, who have 
built up the National Physical Laboratory, with a love for 
science and yet withal with a keen appreciation of the 
practical side of the question discussed and a real desire 
to help our country by the application of science to 
industry. 

The body controlling Industrial Science Research must 
have access to a laboratory in which may be studied the 
many problems which do not require for their elucidation 
appliances of the more specialised ** works” character or 
opportunities only to be found in particular localities ; 
where a staff is available, able and experienced, ready to 
attack under the advice of men skilled in industry the 
technical difficulties met in applying new discoveries on a 
manufacturing scale or to develop ideas which promise 
future success. 

Such a réle the National Physical Laboratory should be 
prepared to play, such is the future which 1 trust may be 
in store for it.” 








REPORT OF THE HARDNESS TESTS RESEARCH 
COMMITTEE. * 


Tux Committee was appointed in 1914 “ to report on a Hard- 
ness Test for Hardened Journals and Pins,’’ and its membership 
now stands as follows :—W. Cawthorne Unwin, LL.D., F.R.». 
(Chairman); Archibald Barr, LL.D., D.Sc.; Sir Robert A. 
Hadfield, D.Sc., D.Met., F.R.S.; Captain H. Riall Sankey, 
C.B., R.E. (Ret.) ; T. E. Stanton, D.Se., F.R.Se.; and A. E. H. 
Tutton, D.Se., F.R.S. 

The Committee originated in some letters from the Mirrlecs 
Watson Company to the late Mr. Leslie Robertson, the Secretary 
of the Engineering Standards Committee, who suggested that 
the question was one suitable for investigation by a Research 
Committee of the Institution. ‘The Mirrlees Watson Company 
wrote that ‘ they had found difficulty in fixing a standard of 
hardness—for instance, in bearings where shafts or pins work at 
high speeds under heavy loads.’”” The Committee has held 
several meetings, and has corresponded with some manufac- 
turers and others who were likely to have adopted some method 
of testing hardness. 

A memorandum was prepared by the Chairman—Appendix 1. 
—on such methods of testing hardness as were known to have 
been used. It appeared that for ductile materials an indentation 
test—Brinell or Shore scleroscope—-was largely used, and was 
found to give useful information. Both these methods appeared 
less satisfactory for very hard materials, such as those indicated 
in the reference to the Committee. Further, it had been shown 
by Mr. Saniter that resist to wear, as in the case of a piu 
or journal, did not directly depend on the hardness as measured 
by the indentation test. 

The question of the property of materials which ensures 
resistance to wear on rolling or sliding surfaces ap to be 
strictly within the reference to the Committee. It was therefore 
decided that experi ts on resist to wear, and es lly 
in the case of dry surfaces, should be made at the National 
Physical Laboratory. . Stanton designed more than one 
form of testing machine for this purpose, and carried out the 
researches, of which an account is given in the paper which 
forms part of this report. Brinell and scleroscope tests were 
made at the same time, so that a comparison could be made 
between the resistance to wear and the ordinary indentation 
measure of hardness. The form of testing machine designed 
by Dr. Stanton, in which there is a definite sliding between 
dry revolving surfaces, seems likely to be of considerable value 
in solving the precise question put forward by the Mirrlees 
Watson Company. 

The Committee is much indebted to Sir Robert Hadfield 
for supplying the materials on which Dr. Stanton’s tests were 
made; also to Mr. R. G. Batson, of the National Physical 
Laboratory, to whose care in making the tests the success of 
the research was due. The Research Council of the Board of 
Education have made a grant. of £100, supplementing that 
from the Institution. 








Report ON EXPERIMENTS MADE AT THE NATIONAL PHYSICAL 
LABORATORY BY Dr, T. E. STANTON AND Mr. R. G. Batson. 


A description of the nature of some of the better known of 
the various tests which have been devised for obtaining the 
relative resistance of materials to surface deformation, to all 
of which the term “hardness tests” is sometimes loosely 
applied, is given in Appendix I. by the Chairman of the Com- 
mittee. A preliminary examination of these methods shows that 
each of them falls into one or the other of two distinct categories. 
These are :— 

(1) Abrasion or seratch tests, in which particles of the material 
whose ‘‘ hardness ’’ is to be determined are torn away from its 
surface by sliding contact with some other substance, whose 
corresponding resistance is so high that its surface remains 
unimpaired by the action. 

(2) Indentation tests, in which the surface of the material 
under test is permanently distorted by the pressure of a hard 
steel ball, cone, or ‘knife edge. 

If each of these methods were u measure of the same detiuite 
property of the material which is as characteristic of it as, say, 
its elasticity, it is evident that the ratio of the results of any 
two of the methods would be the same for every material 
tested. Comparisons between the results of these various 
tests have formed the subject of several researches which have 


the case of relatively pure metals in their cast or normal state, 
yet when the resistance to deformation is due to tempering or 
to mechanical treatment no comparison is possible. 

That this should be so would seem to follow from the con- 
sideration that the resistance whieh any so-called hardness 
test is supposed to measure, is that which the body under test 
exerts against a complex distribution of stress over its surface, 
which has partially deformed or disintegrated it, and it is evident 
that its value will depend, not on the stress constants of the 
material, such as its yield-point, ultimate tensile, and shear 
stresses, but on intermediate stresses, the precise vature and 
distribution of which are unknown, and. whose ratio to the 
stress constants may not be constant for the same method. 
If, therefore, such resistance, without qualification, be defined 
as the hardness of the material in its broadest sense, it is clear 
that, as pointed out in the memorandum to the Committee 
communicated from the members of Sir Robert Hadfield’s 
laboratory-——Appendix I1.—-hardness is no more a definite 
quality of a material than is the strength of a piece of steel of 
definite dimensions. In the latter case, if the nature, amount, 
and distribution of the stress are known, its resistance has « 
definite value which can be calculated. The only difference 
between this case and that of the hardness test is that, since 


‘in the determination of hardness there is no possibility of 


estimating the stress magnitude and distribution, we are driven 
more to direct observation of the consequences of such distribu- 
tion than to a calculation of these consequences from the known 
characteristics of the material. ical ph of 
this kind are famili agi s under other aspects, such as 
in the cases of the resistance of ships and aircraft to propulsion : 
but whereas in these latter cases the problem is to determine 
the resultant force exerted by the unknown pressure distribu- 
tion, in the present case, as in the corresponding one of the 
resistance of materials to impact, the unknown quantity is 
the ultimate resistance of the material to the unknown stress 
distribution. In all cases, however, the practical method of 
solution is an experimental one, and consists of setting up a 
similar, or nearly similar, state of stress on a specimen of the 
material whose behaviour is under investigation and noting 
its effects. 

It cannot, however, be said that modern engineering practice 
is entirely in accordance with the views laid down above, 
although the development of what ure called ‘ wear” tests in 
recent years is an indication that it is coming to be recognised 
that the results obtained in the relatively simple cases of stress 
distribution in the indentation test or the scratch test are not 
applicable to those in which the action is a combination of the 
two effects of normal pressure and sliding. For example, 
there are wear tests for measuring the particular form of dis- 
integration which takes place on the surface of steel rails duc 
to the rolling abrasion of heavily-loaded wheelx. The charac- 
teristics of this kind of wear are the extremely small amount. 
of the relative movement between rail and wheel, and the high 








Wi. 1.—Method of Wear Test by rolling Abrasion, 





intensity of the compressive stress at the line of contact. On 
the other hand, there are wear tests of lubricated surfaces m 
— the pressure is relatively small and the rate of slipping 
jarge. 

Notwithstanding this development, there seems to be neo 
doubt that with many engineers it is still customary to regard 
the hardness as determined by an indentation test as « definite 
property of materia), and as a measure of the resistance of the 
material to wear of any possible kind that is likely to be experi- 
enced in its use. In the fave of this practice it appears to be of 
importance to determine under what circumstances the custom 
here referred to may be flagrantly misleading, or merely a rough 
guide which is better than no guide at all. As pointed out im 
Sir Robert Hadfield’s memorandum, the use of an indentation 
test in the case of manganese steel rails is highly misleading : 
but, on the other hand, in Mr. Saniter’s wear tests of ordinary 
carbon «steels the correspondence between the results of the 
ndentation and wear tests was fairly close. 

On looking into the available evidence, it appeared that the 
ground hitherto covered was not sufficient to enable any broud 
generalisation to he attempted, and the Committee therefore 
decided, as a preliminary research, that a comparison should 
be made of the results of both hardness tests and wear tests 
of materials whose composition and thermal and mechanical! 
conditions of production extended over a wide range. A series 
of experiments for this purpose were accordingly undertaken 
it the National Physical. Laboratory. 

On consideration of the method of wear test to be adopted, 
the use of the machine previously constructed in the laboratory 
for wear tests under rolling abrasion suggested itself. In this 
machine the specimen is in the form of a dise, lin. diameter 
and about din. thick, which is placed between three hardened 
stee! rollers, as indicated in the sketch—Fig. 1-—-each roller 
being capable of independent rotation in a practically frictionless 
bearing ‘The upper roller is loaded with a weight, W, and its 
axis is n © free to move in the vertical direction, so that when 
it is rotated motion is communicated to the lower ones by the 
rolling friction of the ring. By making the ring solid and the 
load considerable, the machine is used for wear tests under 
rolling abrasion, or by making the ring hollow and using com- 
paratively small values of W the test becomes a fatigue test 
under alternating bending stresses.t Several preliminary 
sets of tests were made in this machine, and the results were 
considered fairly satisfactory ; but it was felt that the machine 
could not be recommended for general workshop use owing to 
the complication of working parts and the extreme care needed 
to prevent slipping of the stee! rollers as the test proceeded 
and the specimen became worn. It was decided, therefore, 
to make use of some simpler form of rolling abrasion test, and 
as a Wohler fatigue testing machine was available, which with 
slight alterations could be adapted for wear tests by the method 
used by Mr. Saniter,f the necessary modifications were put 
in hand. 

In this method the specimen is fixed in a chuck revolving 
at a high speed, and carries a hardened steel ring—of internal 
diameter about twice that of the specimen—to which is attached 
a@ dead load, and wear takes place due to the rolling of the 
steel ring on the surface of the specimen—Fig. 2. In Mr. 
Saniter’s hine the di of the specimen was jin., the 
interna] diameter of the wearing ring was lin., the speed was 
4000 revolutions per minute, and the load 2051b. In the 
testing machine adapted for the present tests, the speed 





fat: 





been published during recent years. The general conclusion 

as summarised by Professor Turner in his paper on ‘‘ Hard- 
ness,” read at the Iron and Steel Institute meeting of -1909, 
appears to be that, although an approximate agreement may 
seem to exist between the various methods when applied to 





* Institufion of Mechanical Engineers, November 17th, 1916 





was 2200 revolutions per mim e, the diameter of the specimen 
was lin., and that of the ring ifin. The load was 410 1b. The 
wear was taken as the reduction in di ter in ten-thousandths 





+ Journal, Iron and Steel Institute, 1908, No. 1, pages 54-70. 
~ Journal, Iron and Steel Institute, 1908, No. 3, pages 73-80, 
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of an inch after 200,000 revolutions of the sp As it was 
considered desirable to have a quantity to re nt the resist- 
ance to wear, this was taken to be the reciprocal of the above 
values, multiplied by 1000. 

The materials used for the tests consisted of six differently 
heat-treated specimens of nickel-chromium steel, containing 


As regards the nature of the test, it may be assumed that, on 

| first. putting on the load, the vield-point of the material of the 
specimen on an extremely narrow strip of the surface of contact 
is exceeded, and that slight deformation takes place, depending 
on the radius of the wear ring and the amount of the load. After 
a few revolutions, therefore, there will bo a thin ring of material 


Fic. 2.—Wear Test by the Saniter Method cere SEN 
(using Hoffmann Ball-Bearing). 
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Fig. 3.—Wear Test on Sir Robert Hadfield's Specimens, by the Saniter Method. 
ee 


From the foregoing discussion of the characteristics of tho 
rolling abrasion test, there appeared to be some probability 
that although its results were applicable to cases of wear duc 
to high pressure and very small relative motion, they might not 
be appheable to cases of the wear of surfaces in which thy 
pressure is relatively small and the amount of relative movement 
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0.7 per cent. carbon, and two samples of manganese steel, 
kindly supplied by Sir Robert Hadfield. On analysis the 
composition of these steels was found to be :—- 


Cc. Si. Mn. Cr. Ni. 
Hardened steel .. .. 0.7 —_ _ 2.0 2.5 
Manganese steel . . 1.36 0.36 13.10 = —_ 


The results of the rolling abrasion tests on these specimens 
are given in Table L., in which are also tabulated the particulars 
of the heat treatment, supplied by Sir. Robert Hadfield, together 
with the Brinell hardness tests and secleroscope tests of the 
surfaces before and after wear, made at the National Physical 
Laboratory. 

Tasie I. 
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For convenience of comparison the results of the rolling 
abrasion tests and the ball hardness tests on the original surfaces 


Fis. 4.—Comparison of Saniter Weur No. and Brinell Hardness No. 
on a O-7 per cent. Carbon Steel (Heat treated). 
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| round the specimen, which has been permanently strained, and 
| whose resistance to deformation is greater than that of the 
original material. Wear will then begin to take place by the 
gradual disintegration of this ring under the repeated loadings, 
| and also under the extremely small but definite elastic slipping 
| of the surfaces over each other, which is the wéll-known charac- 
| teristic of rolling. 
Another characteristic of the test is that part of the material 
worn away during the progress of the test appeared to be rolled 
into the surface again, and finally came away in flakes. In the 
description of Mr. Saniter’s machine* it is stated that the speed 
of the machine is such that the abraded particles are removed 
by an induced current of air. 





—_——- Fic. 5.—Arrangement of Sliding Abrasion Testing-Machine. 
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is large. his appears from the consideration that in the latte: 
ease no permanent deformation corresponding to the yield-pomit 
is reached over the surface exposed to wear, but that by the 
relative sliding small particles are bodily detached without 
permanently distorting the surrounding particles. This is th 
case of the wear of workshop gauges, hardened steel pins an 
collars, &c. It was decided, therefore, as the next step, to 
attempt to devise some form of wear test which would apply 
to cases in which the relative movement of the surfaces wa 
considerable. A system of toothed gearing connecting the 
abrading ring and the specimen first suggested itself, but on 
going into the design the. hanieal arra ts were so 





This effect may be an advantage | complicated and costly that the machine was not put in hand, 
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or otherwise, according to the similarity obtained to the con- 
ditions of practice. If the comparison required is the relative 
| wear of steel rails, it would ap that the re-rolling action is 
a more exact es - of practical conditions of use than when 
| itis prevented. It will be clear, however, that in this test what 
is actually ed is the resist to disintegration of already 
deformed material, and that, as pointed out in Sir Robert 
Hadfield’s Memorandum—Appendix I1.-—this resistance will 
depend on the amount of the deformation produced, and has 
little relation to the material in its unstrained condition. As 
regards the value of the method, it was considered that, as a 
means of predicting the relative resistance to wear under con- 





of the wear, as defined above, and the abscisse the corresponding | 


values of the ball hardness test, determined in the following 
manner :—-The ball, 10 mm. diameter, and the specimen under 
test were placed between the compression plates of a Wickstead 
testing machine, and the load run on to 3000 kilos. (W), and 
allowed to remain at this value for 30 seconds. The diameter 
of the indentation was then measured in a micrometer micro- 
scope, and the area of the indentation was calculated from the 
formule : 





A= 22*(R* — v R4 — r* R2). 


where K = radius of ball in mm. and r = mean radius of 
indentation in mm. The hardness number was then taken as 


Ww 
the value of —. 
A 


From inspection of Fig. 3 it will be seen that the plotted | 


points for the hardened steels lie fairly well about the straight 


line shown, and the results may be taken as an indication that | 
for the same material the resistance to rolling abrasion is roughly | 


proportional to the ball hardness number. This is in agreement 


with Mr. Saniter’s experience with the same method of test as | 
shown in Fig. 4, in which his results for a 0.7 per cent. carbon | 


steel heat treated in various ways are plotted. The comparison, 
however, is not a safe one, as cases frequently occur in which a 
considerable departure is found from this approximate relation. 
The extremely high value of the ratio of the rolling abrasion 
resistance to ball hardness number in the case of the manganese 
steels confirms existing knowledge of the properties of these 
steels, and is also in agreement with the results of Mr. Saniter’s 
tests. As illustrating the important fact brought out in Sir 
Robert, Hadfield’s Memorandum that the resistance to rolling 
abrasion of manganese steels is the resistance to deformation 
of already deformed manganese steel, which is known to be 


lugh, it will be seen from the values of the scleroscope hardness 


after rolling, given in Table I., that in the case of manganese 
steels this was practically doubled by the rolling, whereas that 
of the hardened steels was only increased by amounts ranging 
from 4 to 15 per cent. It is of interest to note from the figures 
that, even when this increase of hardness is allowed for, the 
resistance to rolling abrasion of the manganese steels is still 


considerably higher than would have been predicted from the | 


ball hardness” tests. 


Fic. 6.—Detaul showing Specimen, Application of Load, 
Flexible Coupling and Chiick. 
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| ditions of rolling abrasion under heavy loads, i.¢., such as the 
| wear of steel rails, the test: was a comparatively easy and rapid 
; method of obtaining tlie information desiréd,’ if the following 
| precautions were observed :— “ * ca Be 
_ (1) The fixing of the specimen so that its ‘axis is aceurately 
in line with the axis of rotation of the chuck. 

(2) Frequent renewal of the wearing ring, and calibration of 
| each new ring on @ spécimen of standard material. 
| | The reason for thesé precautions is that any slight vibration of 
| the specimen increases the rate of wear, and this vibration may 
| be set up by want of alig t of the speci or by unequal 
| wear of the wearing ring. _ 











| 


'  * Journal, tron and Steel Institute, 1908, No. 3, page 75. 


Finally, the idea occurred of connecting¥the abrading ring— 
internal diameter D—to the chuck by means of an Oldham 
coupling, so that both ring and specimen—diameter d—should 
complete a revolution in the same time, the line of contact 
remaining fixed relative to the machine. In this way # D inches 
of the surface of the ring and wd inches of the surface of the 
specimen passed the line of contact per revolution, the slip of 
the ring over the specimen would ® (D— d) inches per 
revolution. The chief practical difficulty of the device appeared 
to be the difficulty of lubricating the sliding surface of the 
Oldham coupling, so that it would run satisfactorily at 2200 
revolutions per minute, and it was evident that if the amount 


Fic. 7.—Comparison of Brinell Hardness No, and Scleroscope No. 
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of sliding was large, that is, D considerably greater than d, 
there was a strong probability that seizing would oveur. ‘The 
chances of successful working 2 gees! sufficient, therefore, 
to justify a trial of the method, and-a design was got out. ‘I'he 
details of the machine are shown in Figs. 5 and’6. ‘The cross- 
piece of the coupling was made of brass, with four slots on each 
side, to make the wearing surface fairly large. On the comple- 
tion of the machine some. preliminary tests were made with 
different rates of slip, and it was found that with a load of 410 Ib. 
the sliding surface of the coupling worked satisfactorily up to 4 
slip of a quarter of an inch per revolution of the specimen, but 
that beyond this value there was a tendenvy to seize. The 
tests were accordingly carried out at this value of the slip. The 
results were quite satisfactory,-but it was evident that if the 
tests were to be comparable with the wear of tools, gauges, pins, 
&ec., it would be necessary to prevent the action referred tv 
when discussing the previous tests, by which some of the abraded 
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particles were continually re-rolled into the surface. ‘This was 
accordingly done by directing a strong air-blast from a com- 
pressor on to the surface of the specimen during the whole of 
tho test. By this means the abraded particles were removed, 
and any rise of temp © in the speci was prevented. 

‘The results of the tests by this method, which may be called 
a sliding abrasion test, were, in one important pectenier. in 
marked contrast to those obtained by the rolling abrasiun 
method, in that they indicated a possibility of making a wear 
test without gradually impairing the condition of the worn 
surfaces. For example, taking an extreme case, even where 
the loads on the wearing rings were the same in the two methods, 
there was very little evidence in the sliding abrasion test of that 
gradual hardening of the surface as the test proceeded, which 
was so Characteristic of some materials under the rolling abrasion 
test. This was shown by making tests with the scleroscope 
on the surfaces before and after abrasion. p 

As might have been anticipated, an important condition 
affecting the rate of wear was the freedom of the surfaves from 
the slightest trace of lubricant. In the early stages of the work 
it was found that occasionally a little oil was carried over from 
the air compressor by the compressed air, with the result that 
the test was a complete failure, and it was not until special 
precautions had been taken to keep the surfaces dry that ¢on- 
sistent results were obtained. Under these conditions, however, 
repetitions of the tests on the same specimen were in very good 
agreement, 

It was considered, therefore, that for the object of the present 
investigation, i.e., the comparison of the results of the ordinary 
ball hardness tests with those of a wear test of a satisfactory 
character, the machine here described would be quite suitable, 
and a series of tests on a wide range of materials was carried 
vut. A large number of these materials were kindly provided 
by Sir Robert Hadfield, who also undertook the hardening of 
the special wearing ring used for the tests. In addition, tests 
were also made on some samples of steel used for the manufac- 
ture of gauges and other materials available at the National 
Physical Laboratory for the purpose of the work. The deter- 
minations made on these samples were as follows :— 

(1) The Brinell hardness number for the unworn surface 
—vcalculated as described above. 

(2) The Brinell hardness number for the worn surface. 
..(3) The scleroscope number for the unworn surface. 

(4) The scleroscope number for the worn surface. 

(5) The wear expressed as thickness of surface layer worn 
away in mils. per 1000ft. of slip. 

(6) The relative resistance to sliding abrasion or the reciprocal 
of the quantities in column 5. ~ 

(7) Ratio of Brinell hardness number to scleroscope number. 

(8) Ratio of Brinell hardness number to resistance to sliding 
abrasion. ». 

The values are tabulated in the order stated in Table II. 

The load on the wear ring at which these tests wore carried out 
was the same as in the previous tests with the rolling abrasion 
tests, namely, 410 lb. The reason for using a high value of 
the load in the sliding abrasion tests was that, although a satis- 
factory rate of abrasion could be obtained with loads as low 
as 100 lb., the wear of the specimen was much more uniform 
when the higher pressure was used. At the low pressures there 
was a tendency for the specimen to become elliptical, so that 
the determination of the wear was difficult. The adoption of 
the high value, on the other hand, undoubtedly caused the 
relatively small hardening up of the surface of the specimen 
which was detected in a few instances under sliding abrasion. 


(To be continued.) 














AMERICAN NOTES. 
(from our own Correspondent.) 


New York, November 22nd, 1916. 

THE shipbuilding boom is looming up in greater magnitude. 
A youu séaghaadion has been organised which will represent 
several hundred millions of dollars of shipbuilding property. 
This new concern has purchased the immonse shipyard opposite 
Philadelphia, and will make it the largest shipyard in the United 
States. There is, of course, a greater demand at this time for 
ship plates than ever before, and the contemplated expansion 
of shipyard capacity will create a demand for plate which present 
facilities, supplemented with contemplated facilities, will be 
barely able to meet. The shipbuilding company is calculating 
on capacity business for at least five years to come, regardless 
of the duration of the war. Additional incentive has been 
imparted to the expansion of steel-making capacity, but no 
definite announcements have been made concerning the more 
revent enterprises. The present urgency for coke is creating 
a demand for still more remote delivery, Vigorous efforts are 
being made to increase the output without very satisfactory 
results. In all lines of production there are signs of expansion, 
and the work will be begun at once. Export inquiries now 
under negotiation and in sight are said to be conservation 
extimated at one million tons, How much of this immense 
business will be accommodated is very uncertain. Recent 
orders for shipbuilding call for deliveries in 1918. The larger 
steel interests are urgent buyers of pig iron, ore, and coke. The 
copper market has got beyond control, and prices have reached 
314, though quotations for so-called early delivery are given as 
high as 34. The inquiries from foreign Governments for two 
hundred and fifty million pounds are nearing negotiations. 








ALMANACS AND DIARIES. 

Tne first of the almanacs for 1917 has just come to hand. 
lt is a handsome production, sent out by Abdulla and Co., 
Limited, the cigarette people. ‘The ingenious idea of having 
each monthly sheet decorated by an artist belonging to the 
Allied countries or to the British Empire has been adopted. 
Some of the pictures are in black and white and some coloured, 
and some attract us and some do not, but the general effect 
is excellent. We understand that 20,000 copies have been 
given by Abdulla and Co. for sale for the benefit of the British 
Red Cross Society. 

Many people will remember Mr. L. J. Maxse’s “* Potsdam 
Diary,”’ one of the most cynical publications of 1916, and will 
welcome the edition for 1917, which has just come to hand. 
It has been brought up to date, and many of the quotations 
are dated 1916. We need not add that it is published at the 
offices of the National Review. 








CoLourtne Rirte Barrets.—For giving a brown colour to 
steel rifle barrels one of the chief ingredients necessary for the 
dipping solution is tincture of steel, made from carbonate of 
iron and muriatic acid, with the addition of grain alcohol. ‘l'o 
6 oz. of the tincture are added 6 oz. of sweet spirits of nitre, | oz. 
nitric acid, 4.0z. sulphate of copper, 1 oz. corrosive sublimate, 
and 2 quarts of water. The modus operandi, according to the 
American Machinist, is as follows :—The browning solution is 
opeeee oes a sponge. After the barrel is entirely covered, it is 
placed in a rack and subjected to a steam bath for about one 
hour. This steani bath forms a coating of red oxide, or rust, all 
over the barrel. - When the barrels are properly rusted, they are 
boiled in clear hot water for about five minutes. ‘This ‘‘ sets ”’ 
the rust and turns the barrels a dull black. ‘They are next 
brushed with fine wire, or ‘‘ card’? wheels to et @ smooth 
surface. The brushing also polishes the barrels and prepares 
them for the next coating of the browning solution. ‘Chese 


operations are répeated until the barrel has been through the 
provess three tithes, . 





PROVINCIAL LETTERS. 


LANCASHIRE. 


(from our own Correspondents.) 
Mancuester, Thursday. 





Iron, Stzel, and Metals. 


THERE has been no change in general conditions 
here during the week, but the restriction in merchant 
business is increased, and those engaged in private manu- 
facture of all sorts, and export business in iron, steel, 
and machinery find their position very difficult. There 
is a promise of a further production of hematite, and some 
more furnaces will soon be in operation, but probably 
the increase will not be so great as to allow of the distribu- 
tion of this class of iron to other than those engaged 
directly upon war work. Basic iron production is also 
on the increase and helps in the matter of the steel difficulty, 
but one doubts whether any real relief for the private 
consumer of steel can come until the war is over. The 
fuel question does not appear to trouble Manchester 
very much, for there is an unusually good supply of indus- 
trial coal and slack, and the prices, although high compared 
with normal times, are not so extravagant as in some 
districts, South Wales for instance. Throughout the 
whole year Lancashire has been less troubled in the 
matter of fuel than could have been expected when the 
year began. 


Foundry Iron. 


. The market here for foundry iron seems to be 
a little quieter, and there are not many new orders about 
this week. It is true that merchants and furnace agents 
do not now go about looking for them so much as they 
did at one time, asin recent cases they have sold almost 
as much as they want to sell, and can well afford to wait 
until the new year before seeking fresh business. Probably 
consumers have also done as much as is necessary until 
the new year, and in this case we may expect a very quiet 
time. This, however, can scarcely affect prices, which 
are steady at 97s. 6d. for Derbyshire and Staffordshire, 
delivered here, and 99s. 6d. for Lincolnshire. If the 
demand should not come on again when the new year 
opens there may perhaps be some weakening in prices ; 
and it is possible that should the regulations about steel 
supplies be further tightened up, and perhaps extended 
to iron, the ironfounder on private work may find his 
business limited. There is always this possibility looming 
ahead, and it might perhaps induce merchants to try 
for forward orders of pig iron; but this business, which 
was once so prevalent, is difficult to do now ; and, moreover, 
the system of fixed prices makes buyers rather indifferent 
to it. One does not hear so much just now about No. 1 
Midland iron, but the premium above No. 3 is as it was, 
viz., 4s. in the case of Derbyshire, and 5s. in the case of 
Staffordshire. In’ Scotch iron some small business has 
been done at 128s., delivered, for Summerlee, but there 
is not much of this brand offering, because almost all 
the furnaces are now on hematite. Monkland can be 
bought here at 126s. 6d., but for Glengarnock 128s. is 
wanted, 


Foreign Steel. 


The business in American steel has sadly fallen 
off, and although from time to time deliveries on old 
contracts come in these, if unsold, are snapped up at 
once, and very little, if any, fresh business can be arranged. 
Apparently about £15 10s. would be the c.i.f. cost of new 
lots of semi-steel, either 4in. or 5in. material, and this price 
people here cannot pay. An old importer of American 
wire rods says, that from £24 to £25 per ton would be 
about the idea now. I have not yet heard of any actual 
business in this class of material above £21, and the 
above suggests a very big jump. 


Serap. 


The position in scrap seems to be firm all round, 
but quieter. There is not the same urgent inquiry 
from the North for ordinary steel scrap, and it seems 
likely that buyers in that district have fairly well satisfied 
themselves for the present. A lull till after the new year 
is quite probable ; but as the market here has now been 
cleared of accumulations the position of dealers is quite 
comfortable and they can afford to wait for South Wales 
to come in again, or possibly even Sheffield. It is still 
said by Sheffield consumers that there is quite enough 
local steel scrap to keep them supplied, and one begins 
to believe that this view must be correct; for nothing 
has been done with that centre for a long time. The 
chances are, however, that Wales will want the scrap 
before any great accumulations can again be made in 
Lancashire. The nominal value of this class of scrap 
is about 101s. on trucks. Cast scrap is steady, without 
much actual business. The dealers seem still to be a 
little above the market, and this hinders sales; but 
they say that the material is coming in only very slowly, 
and scarcely fast enough to do more than to provide 
for their engagements. It is difficult to get at the truth 
in a matter of this kind; but it is probably true that 
machinery is not being scrapped at the old rate because 
just now it is not easy to replace it. Textile scrap can, 
of course, only come from textile machinery, and this 
is held for 105s. per ton. Other classes of cast scrap 
can be bought at various prices ranging from 95s. upwards. 
Wrought scrap is no doubt scarce, the prices here are 
lower than they are in other districts where this class 
of scrap is used. Hence the dealers’ position in this 
department seems sound enough; and one would not 
be surprised to find that consumers had in the end to 
pay £6 10s. 


Metals. 


The copper market remains very strong, and 
there has been a further advance in sheet copper, which is 
now quoted at £189. Copper wire is ls. 94d. per lb., 
and copper tubes Is. 103d. _ Brass tubes Is. 63d. and 
condenser tubes Is. 7jd. English tough ingots were 
quoted here by merchants at £174 10s., but best select 
are not easy to find at all. English pig lead is now quoted 
at £35 10s. English tin £193, and spelter in small lots £64. 





Manchester Chamber of Commerce. 


At an extraordinary general meeting of the 
Manchester Chamber of Commerce held on Monday last, 
the decision arrived at on November 13th, to exclude from 
eligibility for or admission to membership of the Chamber 
any German, Austrian, Bulgarian, or furk, who had not 
become a naturalised British subject before August Ist, 
1904, was confirmed. The resolution also provides that 
such naturalised persons of enemy birth may only be 
admitted to membership by a vote of not less than three- 
fourths of the board of directors. 


The Disclosure of Chemical Processes. 


The Board of Directors of the Chamber of 
Commerce has approved of the action of the Chemical 
Executive setting out a grievance felt by chemical manu- 
facturers in consequence of certain new regulations under 
the Defence of the Realm Act, which give the Admiralty, 
the Army Council or the Ministry of Munitions the power 
to require any person to communicate to a nominee of the 
authorities particulars of any invention or process, accom- 
panied by full information and drawings with regard to 
any method of manufacture or article manufactured. ‘To 
withhold such information constitutes an offence against 
the regulations. There is some attempt at safeguarding 
the interest of the manufacturer by a provision that this 
information is not to be disclosed—except by authority— 
disclosure being an offence against the regulations—but 
chemical manufacturers consider this an inadequate safe- 
guard, since it is quite possible for the person who has 
acquired information, perhaps acting in a temporary 
capacity, to utilise his knowledge in the service of third 

ies. The Chemical Executive desired that an inquiry 
should be addressed to the three authorities named as to 
the exact significance of the regulations, and that they 
should be informed that in the opinion of the Chamber the 
safeguards were inadequate, and that they ought to be 
made adequate and permanent. The Executive considered 
that such a regulation should be enforced only with the 

test discretion, as it is manifestly unfair that processes 
of manufacture which have been evolved by various firms 
after an expenditure of much capital and after considerable 
research and organisation should be disclosed to persons 
who might ultimately profit by this knowledge, to the 
prejudice of the present manufacturers. 


Barrow-t1n-Furness, Thursday. 
Hematites. 


On every hand there is marked activity in the 
hematite pig iron trade of this district. The requirements 
of makers of munitions of war continue to be very heavy, 
and will be even heavier in the future, and smelters are 
doing their best to meet these demands. At Barrow the 
output of the six furnaces is mostly used up in the 
adjoining steel works, and from other furnaces deliveries 
are ated by arrangement and dispatched mostly to 
the North and the Midlands, &c. Supplies of both ordinary 
iron and special sorts are equally in big request. ‘There is 
no variation to note as yet in the output of iron, and prices, 
too, are unchanged, the maximum rates still ruling with 
parcels of mixed numbers of Bessemer iron at 127s. 6d., 
and special brands at 140s. per ton f.o.t. Warrants are 
idle at 115s. per ton net cash. 


Iron Cre. 


The demand for iron ore is very full and raisers 
are as busy as they can be with the labour available. 
With a better supply of capable miners developments 
could be made, and with this end in view more than one 
concern is trying to reach a higher tonnage. At the same 
time raisers are paying attention to extending mining 
operations. Spanish and Algerian ores are being steadily 
imported. 


Steel. 


The steel trade is particularly well employed. 
Nearly all the departments are engaged on munitions of 
war in their early stages, and a good output of semi- 
manufactured material is being turned out from both the 
Barrow and Workington steel works. No railway materia! 
is being made, but billets for a variety of purposes are 
being rolled. ‘They are in very brisk request and are 
quoted at £12 per ton. ‘The steel foundries are as busy 
as they can be. Ordinary steel sections are quoted at the 
old rates of £10 17s, 6d. to £11 10s. for heavy rails, £12 to 
£12 10s. per ton for light rails, and £12 5s. for heavy tram 
rails, with ship plates at £11 10s., and boiler plates at 
£12 10s. per ton. There is no quotation for steel hoops. 


Fuel. 

The demand for coal is brisk all round and good 
steam sorts are at 25s. to 27s., with house coal at from 
37s. to 37s. per ton delivered, For coke there is a very 
full demand, with East Coast sorts at 33s. to 35s. Gd., and 
Lancashire cokes are quoted at 31s. per ton delivered to 
West Coast furnaces. . 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Christmastide Holidays. 


As the result of the decisions of the conference 
between the workmen's representatives and the North- 
Jast Coast engineering, shipbuilding and ship-repairing 
employers, it has been decided, and the Minister ot 
Munitions has agreed, that during the Christmas and 
New Year's holidays the works shall be closed as follows : 
From Saturday noon, December 23rd, till Wednesday, 
December 27th; and from Saturday noon, December 
30th, to Wednesday, January 3rd. This arrangement 
gives an additional day for the New Year's holiday to 
that suggested by the Minister of Munitions in the 
districts where the New Year’s holiday is observed. 
The alteration was suggested to the Minister by the. 
employers, 
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Iron Trade in November. 


The outstanding feature of the Cleveland iron 
trade during November has been a substantial fall in 
shipments. They were more than 20,000 tons below 
the total for October, and were lower, indeed, than those 
of any month since April, 1915. The official returns 
show a total export of 31,656 tons, as compared with 
53,610 tons in October. Of the total, 1085 tons went 
coastwise, and 30,571 tons abroad. France took 
25.548 tons, as against 40,930 tons in October, and 
Italy 4800 tons, as compared with 6421 tons. The only 
other exports were 308 tons to Japan, and 75 tons to the 
Transvaal. The big decrease was due in a large measure 
tothe very stormy weather, which greatly accentuated 
tonnage difficulties. The market position continues to be 
difficult. Makers’ commitments were already so heavy 
that it was not easy to negotiate new business for 
deliveries up till the end of the year, and buyers had to 
be content with moderate lots allocated according to 
their needs. The diminished shipments, however, 
tended somewhat to relieve the pressure, and on the 
whole deliveries were well maintained, and consumers, 
in the circumstances, have had no particular cause for 
complaint. Two additional furnaces were put into 
operation during the month, one on special iren and 
the other on Cleveland iron. These bring the total 
number of furnaces in blast in the North-East of England 
to 74, of which 29 are on Cleveland iron, 31 on hematite, 
and 14 on special kinds of iron. There is a number of 
other furnaces ready to go in, and two more on hematite 
may be shortly expected to be i operation. 


Current Business. 


There is a rather more active tone on the 
Cleveland pig iron market. The embargo on the sale of 
foundry iron under Class B contracts has been again 
waived until the end of the year, and this has released a 
volume of business which has been held in suspense 
sinee the end of November, pending an official announce- 
ment. The removal of the embargo would seem to 
— ate that the recent stringency in foundry iron is 
less pronounced. This, also, is borne out by the fact 
that makers are again selling a little more freely for this 
year’s deliveries, in response to inquiries both trom 
heme consumers and Scotland. Consumers, however, 
are, on the whole, fairly comfortably placed, and there 
is no real pressure for iron, though some would doubtless 
like to get a little more in hand, in view of the delays 
in railway transport. A moderate forward business for 
the first three months of next year is passing, but makers 
are not disposed to sell large quantities at present. 
There is a heavy demand for export, and fair quotations 
are obtainable, but licences are not being allowed at the 
moment, and may be withheld until the turn of 
the year. Quotations are all unchanged. The home 
maximum price for No. 3, No. 4 foundry, and No. 4 
forge is 87s. 6d., with a premium of 4s. for No. l. _ The 
export prices are :—-No. 1, 102s. 6d.; No. 3, 97s. 6d.; 
No. 4 foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. 


LATER. 


he ironfounders of the North-East Coast have held 
another meeting, and, in accordance with a request of the 
Ministry of Munitions, have formed a committee which, in 
co-operation with the Ministry, will decide upon the 
monthly allocation of supplies of iron to the various classes 
of consumers. 


Iron Trade Wages. 


The secretaries of the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade of 
the North of England announced on Wednesday that, in 
accordance with the sliding-scale arrangement there will 
be an advance of 6d. per ton on puddling, and 5 per cent. 
on all other forge and mill wages. This advance: is based 
on the auditor's report for the two months ended October 
30th, which shows that the average net selling price per 
ton of manufactured ifon was £12 17s. 1.91d., as com- 
pared with £12 7s. 0. 14d. in the preceding two months. 


Hematite Pig Iron. 


In the hematite pig iron trade there is marked 
activity throughout the entire district, and with the 
increased output of metal the whole of the iron produced 
is going into prompt consumption. The demand from 
the home steel works continues imsistent, and little 
new export business is being licensed at the present 
time. Preparations for the blowing in of additional 
furnaces are approaching completion. The home 
inaximum price remains at 122s. 6d. for East Coast 
mixed numbers. The price to France is 137s. 6d., and to 
Jtaly 142s. 6d. 


Iron-making Materials. 


A quiet tone characterises the foreign ore trade, 
interest chiefly centring on the question of steamer 
tonnage. Coke is unaltered, with good medium furnace 
qualities around 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no cessation_of activity in the manu- 
factured iron and steel trades. Machinery is kept going 
to its utmost capacity, and very large outputs are the 
result. Still the demand is well ahead of supplies, the 
yer of which go to meet Government requirements. 
Larger quantities of material are now being liberated 
in the steel works for the rolling of ship and boiler 
plates ; otherwise the meltings go to the rolling of 
sections, which at the moment are desired in what may 
fairly be called unlimited quantities. An enormous 
proportion of the exports of iron and steel is going to 
Allied countries for military purposes. Requiring 
more material than ever, France is making heavy 
indents on British products, while Russia and Italy are 
also extensive customers. Some idea of the invaluable 
service which the finished iron and steel industry in the 
Cleveland district alone is rendering to the French may 
be gathered from the fact that last month France took 
20,336 tons. This was about 7000 tons less than in the 





previous month, but deliveries have been delayed by 
the bad weather at sea. The shipments of manufac- 
tured iron and steel from the Cleveland district during 
November amounted to 25,512 tons, as against 38,408 
tons in October, a decrease of 12,896 tons. The total 
sent coastwise was 2065 tons—iron, 1911 tons, steel 154 
tons—and abroad 23,447 tons—iron 646 tons, steel 
22.801 tons—and in the finished iron trade there are more 





orders than can be executed with expedition. The 
following are the home maximum quotations :—Steel 
ship plates, £11 10s.; steel boiler plates, £12 10s.; steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, ate 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s. ; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, 


£14 17s. 6d.; best bars, £15 15s.; double best bars, 
£15 12s. 6d.; "treble best bars, £16; packing iron, £11 ; 
packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d,; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel boiler plates, £14 5s.; steel hoops, £16 
to £17; steel ship plates, gin. and upwards, £13 10s ; 

in., £13 15s.; fin., £14; *in., £16; fin., £18; steel 
1 wal singles, £20 ; steel sheets, doubles, £22; steel 
joists, £11 2s. 6d.; steel strip, £17; heavy sections of 
‘steel rails, £12, all less 2§ per cent., except ship plates, 
angles and joists, packing iron and ir n bars. 


The Coal Trade 


There is no pronounced change in the Northern 
coal trade. For early delivery the want of tonnage is 
keenly felt, and supplies are fairly abundant at rather 
low values. On the other hand the forward position is 
very satisfactory, and some important contracts have 
been placed. In addition to the Christiania gasworks’ 
contract recently fixed up, it is understood that the 
Copenhagen municipal gasworks have bought 11,000 
tons of Wear special or Hetton gas coal at about 30s. 6d. 
f.o.b., for delivery before the end of the year, and also 


that the Bergen gasworks have contracted for 
6000 tons of Wearmouth gas coal at 3s. 3d. and 
6000 tons of other quality at 28s. 6d. per ton 


for delivery over the next three months. The Norta- 
Fastern Railway contract for about half a million tons 
of locomotive steam coal has also been placed at last 
year’s prices, viz., 16s. 3d. to 17s. per ton in wagons at 
colliery sidings. There have also been large contracts 
fixed for shipments to France and Italy at limitation 
prices spread over next year. Large contracts for best 
beehive foundry coke have been placed for next year’s 
deliveries. These commitments, together with numer- 
ous inquiries continually coming on to the market, 
added to the arrears of shipments already accumulated, 
would ensure a very steady market, but owing to the 
uncertainty as to the supply of steamers available, the 
position remains for the present indefinite and irregular. 
Best Northumberland steams and Tyne primes are 
quoted firm at 30s., but seconds are uncertain and 
variable. Small steams are only moderate in demand 
and easy. Unscreened steams are weak, in sympathy 
with Durham bunkers. The Durham market shows no 
appreciable change. The market drags, and the prices 
for every class are easy. Gas and coking fuels are very 
weak, while bunker coals are quiet, and not much in 
demand for prompt. The coke market is sustained by 
a brisker inquiry, and the prices are tending towards 
stiffening. Quotations are as follows :—Northumber- 
lands: Best Blyth steams, 30s.; Blyth second steams, 
25s. to 26s.; Tyne prime steams, 28s. 6d. to 30s.; Tyne 
prime seconds, 25s.; unscreened bunkers, 18s.; -house- 
holds for home market, 21s.; for export, 30s. nominal ; 
Blyth best smalls, 19s. to 20s.; Tyne prime smalls, 20s. 
to 21s.; second smalls, 17s. Durhams: Steam (loco- 
motive), 27s. 6d.; best gas, 25s. to 26s.; second gas, ! 8s. 
to 20s.; special Wear gas, 32s. to 34s.; smithies, 26s. to 
27s. 6d.; ordinary bunkers, 17s. 6d. to 19s.; best bunkers, 
20s. to 21s.; superior bunkers, 25s.; coking, unscreened, 
17s. 6d. to 19s.; coking smalls, 17s. to 18s. 6d.; gas coke, 
34s. to 36s.; furnace coke, 28s. at ovens, fixed price ; 
foundr'  oke, 35s. to 40s. 








THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Manufactured Iron *‘ Extras” Again. 


INCREASED discussion is occurring in iron trade 
circles respecting the extraordinary premiums now being 
charged by many makers on manufactured iron “* extras,” 
to which I| called attention last week. It is a very remark- 
able state of things that these premiums should be charged. 
So surprising is it, indeed, that iron merchants who 
act as intermediaries between makers and actual con- 
sumers find themselves in a very difficult position. _Con- 
sumers having before them the new British ‘ standard 
list of extras’ for bar iron, which was agreed upon last 
month at the national conference in Birmingham, naturally 
assume that their wants can be supplied at the figures 
set out. Especially is this so, remembering how recently 
the compilation has been drawn up, and bearing in mind 
also that it is circulated with the express permission 
and authority of the Ministry of Munitions. What, then, 
is their astonishment when, as happens every day, mer- 
chants on many sizes invoice deliveries at very much in 
excess of the latest ‘‘ British standard.” As makers 
cannot be persuaded to forego their “ rights ’’—so-called— 
there seems no help but to consent to payment of the 
premiums. To gauge the position aright, it should be 
recalled that the list applies only to sinall sizes ot bars 
—rounds and squeres—and flats, and to tees and angles 
commencing generally with bars below jin. But, as 
I indicated last’ week, there are fully 1600 of these small- 
size varieties! This last circumstance will show how 
extensive is the trade done in these iron mill products, 
which require so much rolling down. Merchants this 
bye contirm the statement that premiums of as much 

20s. to 40s. per ton, and for some sizes even (0s. per 
ratty are being demanded over and above thé face prices 
appearing in the document which makers have issued. 
hat renders matters yet more confusing is the wide 
difference in practice pursued by different iron firms. 





L am assured that in respect of some sizes a difference o| 
as much as £7 10s. per ton occasionally appears in the 
quotations of various makers! Although the new list 
is a “* British’? one, and supposed-to apply equally to all 
the ironmaking districts of the kingdom-—for such were 
represented at last month’s conference in this ecity——-the 
Staffordshire ironmasters, 1 am informed, are much 
more given to demanding the excessive premiums now 
complained of than those of North Yorkshire—in other 
words, Cleveland—or Lancashire, Whether this indicates 
that Staffordshire makers are busier than their brothers 
elsewhere [ do not know. Merchants hereabout, judging 
by the dates that they are promised delivery of orders, 
state that they are not. Anyhow, middlemen declare 
that the North Country houses are what they term 
* playing the game,”’ i.¢., adhering to the Government 
standard more closely than local producers. 


Manufactured Iron Trade. 


Bar iron is still being so largely taken up for 
war purposes that it is hardly possible to promise deliveries 
on anything short of the primary certificate. Marked 
bars are practically all taken up under this head, the 
price remaining at £15 10s., less 2} per cent. at makers’ 
works. Unmarked bars are sold under the official regula- 
tions at £13 15s. net, and there is little difference in 
price between these and the nut and bolt qualities, which 
are uncontrolled. Puddled bars are reported to fetch 
as much as £12. The supply is nothing like equal to the 
demand, Owners of bar mills are turning down many 
offers of export business. The stringency in small iron 
is as pronounced as ever. Quotations are on the basis 
of £16 10s. for three-eighths rounds, net, delivered in 
the district, and £17 5s. to £17 10s. f.o.b. While the 
extras lately agreed upon apply equally to the home anc 
export trades, the basis for shipment varies according 
to circumstances. Difficulty is experienced in getting 
the smaller sizes put through at any price. A meeting 
is called for this week to consider whether net prices, 
instead of as heretofore, 24 per cent. discount being 
allowed, shall be adopted in regard to hoops. — [t is looked 
upon as a foregone conclusion that this branch will be 
brought formally into line, and new business is only being 
accepted by some of the makers on the basis of net prices. 
There has been a rather marked advance during the past 
month, £18 10s. to £19 being now the lowest level for steel 
and iron hoops. Gas strip readily commands £15 ret, 
and in some cases producers are quoting substantially 
higher prices, being in a position to choose their customers 
and their specifications. Most of the makers of finished 
iron have sufficient business on their books to keep them 
going till February. Consumers who want to arrang 
tor supplies between then and now have frequently to pay 
exceptional rates, unless they can furnish priority certs- 
ficates. 


Advance in Iron Prices. 


Black sheets were up 10s. per ton to-day (Thurs 
day) on the Birmingham market. Corrugated sheets are 
now 19 10s., and the same price applies to merchant 
sheets, open annealed. The sheet industry is running 
much below productive capacity. Hardly any work i: 
being done except under the * A’ certificate. Galvanised 
8 eets are quoted at. £28 10s. to £29. What little is being 
icne is nearly all on Goverument account, the ordinary 
home and export trade having fallen to a very low ebb, 
Raw material is, of course, very difficult to get at home, 
and the stringency is not materially relieved from American 
sources now. 


Advance in Iron Trade Wages. 


Yet another advance in Midland iron tradvu 
wages! The ironworkers in this part of the kingdom 
appear to be as fortunate as the Welsh colliers. It is 
“Up, up, up” all the time in wages matters. Lucky, 
indeed, are workpeople in the iron trade at the present 
time. An advance of 5 per cent. wil) be paid to the 
Staffordshire and Midland puddlers and snillons nen dating 
from next Monday until the beginning of next February, ‘ 
bringing puddlers’ remuneration to the very ‘remarkable 
figure of 17s. 3d. per ton, and mi!lmen in proportion. The 
advance follows upon the return of the accountants to the 
Midland Iron Trade Wages Board for the two months 
September and October last. The net selling price of 
manufactured iron in that period, as ascertained from the 
examination of the books of the seventeen selected iron- 
making firms, is set out as £14 8s. 6.7ld., as against 
£14 2s. 2.10d. for July and August, or an increase of nearly 
6s. 4d. per ton. This is a wonderfully satisfactory show - 
ing, and the output is equally so, having risen from 28,40) 
tons to 32,235 tons. It is particularly interesting that 
the average net prices of the several descriptions of mianu- 
factured iron for September and October making up the 
total were as follows :—Bars, £14 2s. Lid.; angles and teos, 
£14 Ils.; hoops, strips and miscellaneous descriptions, 
£15 2s. 8d.; and plates and sheets, £16 10s. 8}d. per ton. 


Difficulty of Stocks of Raw Iron. 


Pig iron prices have firmed up, and eyed sorts 
are realising ‘the maxima, or within a shade of full figures. 
A fair amount of export business has been released, and 
Scotland is also taking some supplies, which can be very 
well spared. There are some stocks here and there which 
constitute a current market difficulty, but they can hardly 
be pronounced unusually heavy. Smelters do not want, 
of course, to carry more stocks than they are obliged. 
The confined market which previously prevailed recently 
gave them some uneasiness with regard to the quick dis- 
posal of production, so that makers deemed it wiser to 
shade prices than to run risks. But the worst is now over, 
and prices are stronger. There is a little inquiry for supplies 
in the new year, but this trade has not developed much 
activity. The treer facilities afforded for export have 

relieved the apprehensions of sinelters, aud made them less 
to force their surplus output on to the market. 

It is true that difticulty is experienced in procuring freight 
room to give effect to the export licences which have been 
granted, but this, it is hoped, will gradually right itself. 
When the iron which has been sold to customers abroad 
has been shipped the stocks on makers’ hands will not look 


sounwieldy. Local maximum prices are :—Souta Stafford- 
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TYPES OF GERMAN TORPEDO CRAFT 























Fig. 1—S 90-101 CLASS--1900 TYPE, $90 SUNK. AT TSINGTAO, OCTOBER, 1914 
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Fig, 2—S 114-131 CLASS—1902-1905 TYPES $115 AND $119 SUNK IN NORTH SEA, $124 SUNK IN BALTIC, OCTOBER AND NOVEMBER, 1914 

















Fig. 3—S 125. 1904-5 TYPE 
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Fig. 4—G 137—1905-6 DESIGN 














Fig. 5—S 138-149 CLASS—1906-7 TYPE 
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Fig. 6—S 143—1906-7 TYPE 
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Fig. 7—V 180-185 CLASS—1909-1910 TYPE 
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Fig.8—V 186—1910-11 TYPE 




















Fig. 9—V 187—1910-11 DESIGN. SUNK IN HELIGOLAND BIGHT, AUGUST 28, 1914 
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Fig. 10—V 186-191 CLASS- 
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Fig. 11—G 192-187 CLASS—1910-1911 TYPE. $19§ SUNK BY SUBMARINE OFF GERMAN COAST. JULY, 1915 




















Fig. 12—G 7-12 CLASS-—1911-12 TYPE 
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shire common —_ iron, 90s.; part-mine forge, 95s.; foundry 
sorts, 97s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm- 
air forge, 145s.; foundry, 155s.; special quality (Lord 
Dudley’s cylinder), 167s. 6d.; and cold-blast, 182s. 6d. 
North Staffordshire quotations are :—No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; and basic, 97s. 6d. Midland 
makers’ maximum is :—Northamptonshire, No. 4 forge, 
87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; No. 1 foundry, 94s.; and basic, 97s. 6d. 
Derbyshire No. 4 forge iron remaining (nominal) at 
92s. 6d.; No. 2 foundry, 94s. 6d.; and No. | foundry, 95s. 6d. 


Government Powers in the Steel Trade. 


So all-embracing is the system of Government 
control now in operation in the steel trade, that privately 
owned imports from America can be appropriated by the 
Government. Happily, it does not appear at the moment 
that the power is being exercised in this district ; but no 
one knows what may come next, and everything con- 
cerning supplies is uncertain. Very few billets are coming 
in. As much as £14 10s. is quoted for them at Liverpool. 
Business is confined pretty much to odd lots. All the 
wire rods that can be shipped this year from America for 
British consumption are, it is understood, sold. Current 
business therefore relates to more distant consignments. 
Quotations rule at £22 to £22 10s. c.i.f. Liverpool. Heavy 
steel scrap is fetching high prices. Plate shearings have 
been sold at £11 10s., which is the controlled price of 
plates for re-rolling. Some Northern sellers are even 
quoting £12 delivered. Other heavy sorts are equally dear. 








SHEFFIELD. 
(From our own Correspondent.) 
The Time Losers. 


Str Wiiiiam Criecc, who presides over the 
Munitions Tribunal here, has been balancing accounts 
for November, and finds that the amount of time lost 
during the month exceeded that for October. The case 
is even worse by the fact that the numbers of offenders 
were fewer, for it shows that, notwithstanding the grave 
need in which the nation and our Allies stand, there is a 
certain percentage of men whose selfishness and callousness 
are intensifying. Happily, that percentage is a small one ; 
but it is there all the same. The total number of cases 
brought before the tribunal in November was 510, 33 less 
than in the previous month, but the number of hours lost 
was 30,923, compared with 23,412 in October. Of 111 
applications for leaving certificates, only 33 were granted. 
In respect of breach of rules 382 complaints were lodged, 
contrasted with 414 in the previous month. For losing 
time, fines were imposed in 231 cases, 18 cases were 
withdrawn or dismissed, 38 placed on probation, and six 
adjourned. There were 18 instances brought before 
the Court in which men were charged with not working 
diligently, or about a dozen less than in October. 
3ambling showed a very appreciable diminution and there 
were rather fewer cases of refusal to obey orders. ‘The 
instances of drunkenness on the works were double those 
for the previous month, and a dozen men were proceeded 
against for fighting or interfering with other workmen. 
In recent months, an improvement had been shown in the 
number of hours lost per month, though a director with 
whom I discussed the question, told me—perhaps he was 
feeling pessimistic at the time—that it was due not so 
much to a diminution of the number of offenders, as to the 
fact that greater leniency had been shown in the hope of 
coaxing the slackers into a better mood. Thus in August 
the number of recorded hours lost was 39,430, which was 
nearly 6000 hours more than in any one month this year, 
but the figure fell in September to 24,496 and in October, 
as already shown, to 23,412. November’s 30,923 lost 
hours we.e exceeded not only by August, but by June— 
33,092—and March—32,029. Taking the eleven months, 
3630 cases have been dealt with by the tribunal, and 
302,994 hours have been lost, or about 25,250 days of 
12 hours each. Reckoned at 1s. per hour, this means a 
loss to the offenders themselves of over £15,000 in the 
period, and a far greater loss in output value to the 
nation, to say nothing of that involved by the firms 
concerned, and in addition there is the valuable time lost 
by both employers and employed in attendance at the 
Tribunal. The number of cases reached the highest point 
in October—543—and the lowest in April—107. Regard- 
ing lost hours, August’s unenviable record has already 
been shown, and at the other end of the scale was February 
with 20,150, though, of course, that is the shortest month. 


**Beyond Comprehension.” 


It is this kind of thing that provokes Sir William 
Clegg to very plain speaking from time to time. On 
Monday, for instance, he expressed the view that it was 
beyond comprehension that at this strenuous and critical 
period in the country’s existence there should be such a 
continued loss of time and failure on the part of some men 
to realise, what their duty was. “ Although it is a fact,” 
Sir, William added, ‘that a great percentage of the 
workmen of Sheffield and the district perform their duties 
satisfactorily and loyally, there is a residuum who do not, 
and who compel the employers, after they have exhausted 
other means, to bring them before the Tribunal to be dealt 
with for various offences. It is a question whether the 
Tribunal ought not to increase the fines in the hope of 
getting offenders to do better. The duty of the court is 
to enforce the Act, and I, and I believe the assessors also, 
are determined to do our duty whatever the consequences 
may be.” Of course, there is another view. When the 
huge armies of men and women now at work as munition 
makers in Sheffield are considered, it is seen that the 
proportion of slackers is very small. There are 222 
“controlled ’’ firms within the city area, and the offenders 
average only about two per firm per month, even at 
Novembor’s rate, for it must be remembered that some of 
the “‘ cases” are reappearances of incorrigibles. It is the 
latter class that is really responsible for sending up the 
average of lost hours. The majority of their fellow- 
workmen have no sympathy with them, and no one would 
raise the voice of dissent if such offenders were summarily 
more seriously to the question of munitions manufacture, 


dealt with by debadging and sending to the colours. Who 
are they ? Not at all the sort of person one would have 
thought—advanced in years, drink-soaked and with a 
strong tendency to idleness. More often than not they 
are quite young men who have lost their moral and 
industrial balance through the extraordinarily high wages 
they receive. Every now and again they absent them- 
selves for the purpose of spending in wasteful extravagance 
the money which has come to them so comparatively 
easily. The kindest thing possible would be to place such 
men where hard-won promotion alone would bring them 
more than Is. 2d.aday. But their time is nearly up. To 
every observant mind it is becoming as clear as noonday 
that the failure of civilians generally to address themselves 
and so aid the Government in its labour substitution 
scheme is leading to the inauguration of a definite State 
organisation of the whole man-power of the country. 
Mobilisation for industrial and for war purposes will then 
be complete, and the man whose labour and resourcefulness 
are not equal to one position will promptly be turned over 
to another. Workers will become equally distributed, the 
coalfields and the ore mines will yield fuller outputs, pig 
iron supplies will increase and the tonnage of available 
steel will go up with a bound and keep up. 


Absenteeism in Mines. 


Speaking of collieries reminds one of the shameful 
manner in which a percentage of miners is acting in wilfully 
keeping down the output and thus playing the German 
game. Apart from ordinary absenteeism, which is still 
very common, pits are at times set down on most frivolous 
grounds. In the course of a case heard on Monday, it was 
shown that at one of John Brown and Co’s. collieries over 
500 men, conceiving that they had a grievance, which the 
company contended was purely imaginary, held a pithead 
meeting and decided to cease work. It was several days 
before operations were resumed, but that the men were in 
the wrong was apparent from the fact that on summonses 
being issued against them, they agreed to pay a com- 
paratively small sum per head if the summonses were 
withdrawn. Most of the men carried out the agreement, 
and those that had failed to do so had judgment given 
against them on Monday. These incidents are aggravating 
enough to the firms concerned, but what about the 
reduction of output when coal is so badly required ? 
Much the same thing exists in the Derbyshire collieries. 
Two of the Bolsover miners were before the magistrates 
the other day for absenteeism. One had absented himself 
nearly three weeks and the other nearly a month. The 
Bolsover Colliery’s output loss through absenteeism has 
actually aggregated 1450 tons per week, equivalent to 
3} tons per man per day at the coal face. Addressing the 
two offenders, who were ordered to pay the amount of 
damages claimed, one of the magistrates remarked : 
“* I think it would be a good thing for men like you to join 
the Army. It would cure you of your complaint.”” And 
truly it requires curing. It is hindering the nation’s 
progress. 


A Steel Trade Reform. 


This war is effecting some remarkable reforms in 
the steel industry of Sheffield. Nothing else would have 
done it. There was in so many cases a strong conservative 
spirit which would be neither bent to new conditions nor 
broken that real reform, such a measure of reform as 
would multiply output, seemed hopeless of introduction. 
The lighter sections of the industry were the most difficult. 
In the heavy branches, particularly at the armament 
works, the spirit had been very progressive, with improved 
methods of manufacture and rate of output constantly 
brought forward, but the lighter steels, particularly 
various kinds of cutlery, seemed to stand still. The 
United States, for instance, with about three times the 
number of workers in the cutlery and tool trades, had an 
output five times as large as ours. It was obvious we were 
not getting the best out of our resources. For a few years 
now this gospel has been preached, but the introduction of 
machinery for forging and grinding was looked upon with 
disfavour. The demands of the war has effected a 
change. Where thousands of cutlery articles were turned 
out millions are required. It was simply impossible to 
cope with the work under the old workshop system 
peculiar to Sheffield cutlers; and machinery has won. 
Men who took the making of a knife right through, and 
wasted hours a day in doing trifling work that a boy or 
girl could do with ease, will in future devote themselves 
and their skill to putting the parts together and women 
will be employed on machines turning out the “ parts” 
with exactitude and rapidity. The Union of Spring-Knife 
Workers has already reconciled itself to the change, and 
this breach in the defences of the bad old unprogressive 
spirit of the past means that the whole position is about 
to be carried by the new spirit of reform. Where in the 
old days we made one knife we shall have markets, after 
the war, demanding fifty, and further advances along these 
progressive lines will have to be made if we are to gain and 
retain the new markets of Russia and elsewhere to which 
Sheffield’s heavy, as well as light, steel industry is looking 
for means of expansion. 


Round the Works. 


From time to time I have called attention to 
the serious position in which some manufacturers are 
placed in their general business in consequence of the 
severe restrictions the Government has placed upon the 
use of steel for other than war purposes. At its meeting 
on Tuesday the Council of the Sheffield Chamber of Com- 
merce considered the question of the effect of the regula- 
tions of the Ministry of Munitions as to the supply of steel 
for cutlery trade pu The outcome of a discussion 
on the point was that a resolution was passed viewing 
with apprehension the stoppage of the supply of Bessemer 
and open-hearth steels for the cutlery trade, and expressing 
the fear that the consequences in the way of unemploy- 
ment of men above military age, women, and young people, 
would be most serious. The Council also considered 
that the stoppage of this trade would put an end to a 
handicraft, and present the greatest difficulties to this 
country in exporting sufficient goods to enable it to 
hold its own with neutral countries which are manufac- 
turing similar goods. Two of the features of Sheffield 





There is a heavy run on both, the former principally for 
the United States and Australia, with clear: indications 
of very good seasons in both countries, and the latter 
largely for home use. Not only are the smaller permanent 
magnets being turned out, but large electro-magnets for 
lifting ingots, castings, billets, &c., as well ag scrap, in 
steel works. There is a great demand for this modern 
lifting tackle. New oversea business includes files for 
Colombo, Mombassa, Calcutta, Petrograd, and Cadiz ; 
saws for Bombay ; tools for Caleutta, Bombay, Melbourne, 
and Penang; steel for Melbourne, Adelaide, St. John, 
Kobe, Osaka, Yokohama, Oporto, and Basra ; wire ropes 
for Sydney ; machinery parts for Caleutta; steel plates 
for Yokohama; cutlery for Demerara, and machetes 
for Addah. 


Iron, Steel, and Coal. 


There is still a certain degree of irregularity 
about the market for common irons, some makers having 
to shade prices a trifle for foundry sorts, though in most 
cases the values are firmly held for the maxima. Lincoln- 
shire keeps about nominal, and it is unlikely that 
any change in common irons will now occur this side of 
the New Year. The call for all qualities of hematite 
iron is becoming so insistent that practically all the make 
is absorbed at once by deliveries on account of contracts. 
There seems a reluctance to enter into commitments far 
into next year. Scrap steel has worked itself up into 
activity, and is now under strong inquiry. Where dead 
soft basic billets can be bought the figure is about £14, 
or only about 20s. below Bessemer and Siemens acid 
brands. If American billets can be bought at all, the 
price is certainly fully £14 Liverpool, and they would have 
to be taken as they were. Swedish iron and steel prices 
are absurdly high, pig being mentioned at £28, and billets 
at £40, whilst the quotation of bar iron is even higher. 
All qualities of steam coals are in strong request, colliery 
order books being well filled. Inland consumption is 
rising, but in part the reason is probably the anxiety of 
works to lay in stocks. Exports to Allies and shipments 
to neutrals keep at about the same level, the latter being 
abeut 8s. 6d. per ton above inland values, which run as 
follows :—Best South Yorkshire hards, 17s. 9d. to L8e. 3d.; 
best Derbyshire hards, 16s. 9d. to 17s. 3d.; second quality, 
16s. 6d. to 16s. 9d.; steam cobbles, 16s. 6d. to 17s. 
Nuts remain scarce and values firm. Slacks are in strong 
demand, especially for better qualities. House coals 
are not as active as might have been expected, but this 
is probably due to the large amount of recent stocking. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding and Shipping. 


Ir has been announced that Messrs. D. and W. 
Henderson, Meadowside, Glasgow, have acquired an 
interest in the business of Messrs. A. and J. Inglis, Point- 
house, Glasgow. There will be no change in the manage- 
ment of either concern. The Meadowside yard was 
established in 1840 by Messrs. Tod and M’Gregor, and 
was acquired by Messrs. Henderson in 1873, while the 
Pointhouse yard, on the opposite bank of the river 
Kelvin, dates back to 1862, though the engineering branch 
of the business was founded by Anthony and John Inglis 
in 1837. The present chairman of the latter concern 
is Dr. John Inglis, LL.D. Shipping at Glasgow Harbour 
continues fairly active despite present adverse conditions, 
and cargoes, both outwards and inwards, are comparatively 
satisfactory. The outward. shipments largely consisted 
of coals, and iron and steel material to Allied countries, 
with a fair proportion of sundries to neutrals. Inward 
cargoes included 27,000 tons iron ore, 6000 tons chrome 
ore, 1100 tons timber, and gratifying quantities of food- 
stuffs. 


Pig Iron. 

There is continued firmness in the Scotch pig iron 
trade, with an upward tendency in export values. The 
outputs of hematite are quickly consumed at local works, 
while best qualities of ordinary brands are also in large 
demand. Total exports during the past week amounted 
to 780 tons—560. foreign, and 220 coastwise—compared 
with 1861 tons in the same week last year. Pig iron 
warrant stocks now amount to 5523 tons, compared with 
116,098 tons at the end of 1915. 


Quotations. 


The price of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dalmel- 
lington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The large volume of business being done in 
the steel, iron, and kindred trades. shows no signs of 
cessation, and the situation is unchanged generally. 
At the steel works practically all the output is being taken 
by the Government, either directly or indirectly, and very 
little in the way of ordinary mercantile material is passing 
through. Prices are unchanged, steel angles being 
quoted about £14 10s., joists £14 15s., ship plates £15, 
and boiler plates £16 per ton, net, for export. At the 
sheet mills the highest activity still prevails, the demand 
for the heavier gauges being particularly heavy. The price 
is still from £18 5s. 6d. to £18 10s. per ton, f:o.b. Glasgow. 
Galvanised sheets are in quiet demand, orders being 
chiefly on Government account, though the jobbing 
business is said to be fairly satisfactory. Malleable 
iron makers report firm conditions. Government demands 
are now so insistent that mercantile trade has to stand 
aside even in the iron department. ‘Crown ” . quality 
iron bars are quoted £14 10s. per ton, net, for export, 
and mild steel bars are in the vicinity of £16 10s., net, for 
basis sizes. Wrought iron and steel tube makers report 





trade at the moment are sheep shears and magnets. 
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@ substantial volume of business, and there is no break 
in the pressure for deliveries of both light and heavy 
castings. While a considerable quantity of export 
business is still being done in spite of restrictions and 
regulations, it is quite apparent that the actual volume 
is diminishing week by week. 


The Coal Trade. 


The position of the Scotch coal trade as a whole 
is not so satisfactory as it should be at this time of the 
year. Here and there certain sorts of coal are doing 
fairly well, but, generally speaking, markets are dull. 
This condition of things is largely owing to the impossibility 
of getting coal dispatched owing to shipping delays and 
a scarcity of wagons. In the West of Scotland district 
the tonnage scarcity is reflected in the position of ell 
coal,which is now extremely plentiful, with price practically 
a matter of arrangement. Splints and navigations are 
fairly well placed, but steams are dull, and smalls un- 
changed. Ells are quoted f.o.b. at Glasgow, 22s. 6d. to 


25s.; splints, 25s. to 32s.; navigations, 30s. to 33s.; 
steams, 20s. to 25s.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. Business in the Lothians gives promise 


of an early improvement. Collieries, however, are still 
able to handle prompt tonnage for best steams. Smalls, 
on the other hand, are in heavy demand, with supplies 
anything but plentiful. Prices were inclined to 
fluctuate, but are now comparatively steady. Best 
steams aré quoted f.o.b. at Leith, 27s. to 28s.; secondary 
qualities, 26s. to 27s. per ton. In the Fifeshire district 
business is still largely confined to navigations and first- 
class steams. Third-class qualities are weak and values 
declining. First class screened navigations are quoted 
f.o.b. at Methil or Burntisland, 30s. to 35s.; first-class 
steams, 28s. to 32s. 6d.; third-class steams, 20s. per ton. 
The aggregate shipments from Scottish ports during 
the past week amounted to 165,145 tons, compared 
with 159,996 in the preceding week, and 223,850 tons 
in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. .- 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Events have moved rapidly in Welsh coal 
trade affairs since I wrote a week ago, and from a 
purely local wages dispute questions of national impor 
tance have evolved. A week ago conferences were taking 
place between the Board of Trade and the coalowners 
and the miners’ Jeaders relative to the demand of the 
men for a 15 per cent. advance in the wage -rate, a general 
audit for the purpose of ascertaining costs of production, 
&ec., when with startling suddenness the order was issued 
declaring Government control over South Wales collieries. 
The letter conveying this information to individual 
colliery companies intimated that as from December Ist 
their pits were “‘in the possession ’* of the Government, 
but from that time up to the present, what is meant by 
control either in its working measures or its financial 
aspect has not been made clear, and as a consequence 
there is much speculation, anxiety, and dissatisfaction 
in various quarters. The movement of the Government 
came less as a surprise to the coalowning and commercial 
element than to the labour leaders. The former rather 
anticipated it in a way, as it is natural on its part to 
discount things ahead, and if only they could be assured 
that the action of the Government would not be too 
drastic in dealing with the financial side there is no doubt 
that owners would express the utmost satisfaction with the 
step taken by the authorities. The miners’ leaders, 
on the other hand, who have been agitating for the State 
to take over the coal mines for years past, have adopted 
a rather non-committal attitude towards the Government’s 
action, for the reason that they do not know what is meant 
or intended by “control ”’ as expressed so far, and they 
have simply protested because it does not apply to the 
coal mines throughout the country. They want more 
information. So far as can be ascertained the men 
do not come under the Munitions Act, but nothing is 
definite. Everyone is waiting for elucidation. 


The Action of the Board of Trade. 


The Board of Trade, at the time that the 
announcement of State contro! was made public, intimated 
that an Inter-Departmenta! Committee had been appointed 
consisting of Sir Richard Redmayne, Chief Inspector of 
Mines (representing the Home-office), Mr. W. F. Marwood, 
representing the Board of Trade and Mz. W. St. D. Jenkins, 
Assistant Director of Navy Contracts, who has been in 
charge of the Admiralty Coal Department at Cardiff 
since the commencement cf the war, tc consider the whole of 
the question relating to the men’s demands. The Executive 
Counc: of the South Wales Miners’ Federation, however, 
made it very clear at its meeting on the Friday that 
the concession of the increase of 15 per cent. in the wage- 
rate was an essential preliminary to its submitting its 
case to the Inter-Departmental Committee, and it 
adjourned its meeting to Saturday to await a letter 
from the Board of Trade. Upon meeting on Saturday the 
letter from Sir H. Llewellyn Smith, of the Board of Trade, 
dissipated all fears of immediate danger arising from the 
situation, as in this communication it was announced 
that the 15 per cent. had been granted, but that in future 
adjustments of wages would be contingent on the result 
of the audits to be instituted, taken in conjunction with 
all other relevant factors. The letter further stated 
that after consulting the Advisory Committee it had been 
decided to appoint an independent auditor without loss 
of time to ascertain the facts with regard to the cost of 
production in the South Wales coalfield. This, however, 
is not what the miners’ leaders want, as they have sought 
to have a “ joint” audit. 


The Effect of Government Control. 


The Executive Council decided to make certain 
recommendations to the coalfield conference which was 
to meet’ on the following Monday, and the resolution 
of this conference of delegates was that the Executive 
Council should take any necessary steps to ascertain 
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from the Board of Trade the full detailed effect of the 

Order, and that the matter should be raised at the conference 
of the Miners’ Federation of Great. Britain on Wednes- 
day. It was further agreed that the Executive Counc’l 
should bring before the Board of Trade the desires of 
the miners regarding a joint audit of the costs of production, 
and that when in possession of all the information available 
another conference should be called. The question 
of absenteeism is one very much wrapped up with the 
matter of Government control. In this connection 
the conference rejected the proposal of the Miners’ 
Federation of Great Britain for the appointment of 
joint committees at the various collieries with power 
to penalise offenders by inflicting fines. Members of 
the coalowners met on Tuesday to consider the situation, 
but so far as can be ascertained they were not in possession 
of any more information on the question of Government 
control than the miners’ leaders, and they simply passed 
a resolution, loyally submitting to the Government’s 
decision in the present crisis, but emphatically protested 
against the action of the Government in again being 
parties to the breach by the workmen of the Conciliation 
Board agreement, the terms of which were settled by 
the Government itself last year. There are at the moment 
many points which are obscure, such, for instance, as to 
what is the position of the Conciliation Board and the 
Independent Chairman, and as to whether they are 
completely superseded by the establishment of the Inter- 
Departmental Committee, whether the miners are direct 
employees of the State or the coalowners, whether in 
ascertaining the cost of production large coal only or 
through coals are to be estimated, &c. The decision 
to grant the 15 per cent. increase in wages brings the wage 
rate to 133} per cent. on the old standard as compared 
with 60 per cent. when the war started, and means an 
addition on an average of Is. 6d. to Is. 8d. per ton to 
the cost of production. 


South Wales Shipments. 


Shipments of coal, coke, and patent fuel from 
South Wales last week were unsatisfactory in comparison 
with the previous week’s return, and with the total 
for the corresponding period of last year. The inadequate 
tonnage supplies were largely responsible for the decline. 
The aggregate was 275,112 tons as against 388,928 tons 
in the week before, the falling off being about 113,816 tons, 
while set against the total for the same week of 1915, 
the reduction was round about 90,000 tons. Cardiff 
cleared 144,264 tons, Newport 68,744 tons, Swansea 
31,699 tons, and Port Talbot 30,405. The quantity which 
was taken by the Allies was 230,797 tons, equal to 83.89 
per cent., so that the balance sent to the neutral countries 
was rather more than 16 per cent., which was higher than 
for many previous weeks. The returns further show 
that last week just over 50 per cent. of the exports went 
to France. 


Wage Demands. 


Applications for increased wages are not confined 
to the miners only. The Cardiff coal trimmers have 
applied for an increase of 25 per cent. on their charges 
to take effect from Monday next, but the Trimming 
Board has declined to accede to their demands, and the 
matter will therefore come before the Joint Conciliation 
Board, which was established in July last as the result 
of a ‘conference following upon an inquiry instituted 
by the Board of Trade. The coal trimmers were at that 
time given a 25 per cent. advance, thus making their 
wages 37} per cent. upon the tariff, and if eventu- 
ally their present request is acceded to it will mean 
62} per cent. above the tariff charges. The present 
application is based upon the increased cost of living. 
Barry licensed riggers have been granted by the shipowners 
a war bonus of 25 per cent. on the lump sum tariff for 
loading vessels, but it does not apply to vessels simply 
bunkering or storing. Other concessions were made 
for particular classes of work. 


Current Business. 


Operations on the coal market have been more 
restricted than ever. The action of the Government 
regarding State control has created a feeling of uncertainty 
in the matter of future business, but the tonnage question 
has been more responsible than anything else for the 
slackness and dulness of trade. Tonnage is very scarce, 
and it is only in very exceptional cases that a steamer can 
be obtained at the limitation rates for France, while not 
a single steamer has been chartered for Italy since Italy 
eame within the scope of the limitation scheme. Coal- 
owners find it as difficult as ever, if not more difficult, to 
keep pits going, and this week values are easier for early 
loading. The limitation price of 30s. is unobtainable 
except in isolated instances, and to secure the few 
orders that are on the market, competition is so keen that 
sellers will take any figure within reason to capture them. 
Ordinary second Admiralties are atabout 27s., although those 
coalowners who can get along fairly comfortably still hold 
out for 30s. Best drys are not worth more than 27s. to 
28s., and ordinary drys range about 23s. to 25s. Mon- 
mouthshires are euneoenaly irregular, Western Valleys 
being on the basis of 25s. to 26s., though quoted rather 
higher, inferior Eastern Valleys ruling down to 22s. 6d., 
at which price business has been done to release wagons 
and enable pits to keep working. Bituminous coals are 
also weak, but smalls nominally show no change, though 
supplies are freely offered. Some colliery salesmen ask 
20s. for best bunkers, but definite buyers can get their 
requirements without much difficulty at ls. per ton less. 
Patent fuel is featureless, business having been done over 
next year at 38s. to 39s., pitwood being steady at 49s. 
to 50s. 

LATER. 

The coal market displays no conspicuous alteration in 
any department, though in isolated instances better prices 
were obtainable on Wednesday than in the earlier part 
of the week. Best Eastern Valleys were dealt in at 
27s. 6d., and it was not easy to secure good ordinary 
Eastern Valleys under 25s.; but taking the market as a 
whole weakness is fairly pronounced for prompt supplies. 
The tonnage position shows no improvement, and this 
being the case there can be no material alteration or any 
general recovery in values, as stocks standing are too 








ae 


heavy. The inquiry continues extremely limited, and 
there is practically nothing being done for shipment ahead. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 27s. to 30s. ; ordinaries, 
26s. to 27s.; best drys, 26s. to 28s. ; ordinary drys, 23s. 
to 25s. ; best bunker smalls, 19s. to 20s. ; best ordinaries, 
18s. to 19s.; cargo smalls, 17s. to 18s.; inferiors, 15s. 
to 17s.; best. Monmouthshire Black Vein large, 28s. to 
30s. ; ordinary Western Valleys, 26s. to 28s. ; best Eastern 
Valleys, 27s. to 29s. ; seconds Eastern Valleys, 23s. to 26s. ; 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d. ; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 26s. to 28s.; smalls, 18s. to 20s.; No. 2 Rhondda 
large, 26s. to 27s.; through, 22s. to 23s.; smalls, 18s. to 
20s. ; patent fuel, 37s. 6d. to 40s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d. ; 
furnace, 50s. to 52s. 6d. Pitwood, ex ship, 49s. to 50s. 


Newport. 

The market in Monmouthshires pursues a dull 
and easy course, all the result of the insufficiency of ready 
tonnage. Regular quotations are scarcely possible, 
prices being entirely dependent upon the situation of 
individual collieries, and as very few are in a comfortable 
position there is much unevenness in values. Buyers of 
prompt, coals can almost name their own terms, but such 
buyers are very few. Approximate quotations :—Steam 
coal: Best Newport Black Vein large, 28s. to 30s. ; 
Western Valleys, 26s, to 28s.; Eastern Valleys, 26s. to 
28s.; other sorts, 23s. to 26s.; best smalls, 17s. to 20s..; 
seconds, 15s. to 17s. Bituminous coal: Best house, 
25s. 6d. to 26s, 6d. ; seconds, 24s. 6d. to 25s. 6d, ; patent 
fuel, 37s. to 40s. Pitwood, ex ship, 49s. to 50s. 


Swansea. 


The adverse tonnage position has practically held 
up business, with the consequence that standing stocks of 
coal are heavy and values for immediate clearance are 
weak. Colliery owners are in the position of having their 
order books well filled, but with tonnage so restricted in 
supply that they are unable to do much. Approximate 
prices :—Anthracite: Best malting large, 29s. to 31s. ; 
second malting large, 28s, to 30s. ; Big Vein large, 25s. to 
28s. ; Red Vein large, 24s. to 26s. ; machine-made cobbles , 
38s. 6d. to 40s. 6d.; French nuts, 38s. to 40s. 6d. ; stove 
nuts, 37s. 6d. to 40s. 6d.; beans, 28s. 6d. to 29s. 6d. ; 
machine-made large peas, 20s. to 22s.; rubbly culm, 
12s. 6d. to 13s.; duff, 6s. to 6s. 6d. Steam coal: Best 
large, 28s. to 30s.; seconds, 27s. to 28s.; bunkers, 21s. 
to 25s.; smalls, 15s. to 20s. Bituminous coal: No. 3 
Rhondda large, 30s. to 32s.; through and through, 24s. 
to 26s.; smalls, 18s. to 22s. ; patent fuel, 35s. to 40s. 


Tin-plates, &c. 

The tin-plate and the galvanising works continue 
to be the exception as regards full activity in this district. 
Otherwise very brisk conditions prevail. Shortage of 
labour is experienced in the iron and steel trades, but men 
are going from the tin-plate works to others, which is in 
part meeting the demands of employers. The falling off 
i the production of tin-plates is stimulating rather more 
inquiry, and better prices are-obtainable. Class A orders 
are about 27s. for I.C. 14 x 20 x 112, stock plates being 
approximately 33s. to 34s. per box of the same standard. 
The award has been made known in connection with the 
demands of the iron and steel workers of South Wales and 
Monmouthshire for an increase in wages. The last joint 
audit of accounts showed an increase in the selling prices 
of steel rails and tin bars, and the employers offered the 
men an increase of 6 per cent., which was refused. The 
Board of Trade arbitrator has now awarded the workmen 
7 per cent. as from October Ist. The appeal for a war 
bonus of 3s. per week for workmen and workpeople earning 
less than £1 per week was not established, except in such 
cases as the workpeople concerned did not fall within the 
scope of the sliding scale agreement, and consequently 
did not receive the benefit of the rise. In all such cases 
the bonus was to be paid as from October Ist. The follow- 
ing are the official prices from the Swansea Metal 
Exchange :—Block tin, £188 per ton cash ; £189 10s. per 
ton three months ; copper, £151 10s. per ton cash ; £143 
per ton three months. Lead: English, £32 5s. per ton ; 
Spanish, £30 10s. per ton ; spelter, £58 10s. per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

James GORDON AND Co., water power engineers, having had 
their offices in Canada House, Kingsway, requisitioned by the 
War-office, have removed to temporary offices at Queen’s 
House, Kingsway; the telephone number and_ telegraphic 
address remaining the same. 

Mr. D. B. Butter, of the firm of Henry Faija and Co., desires 
to remind his clients that his address is now 6, Ear!-street, 
Westminster, 8.W. 

Tue British Ropeway Engineering Company, Limited, of 
34, Fenchurch-street, London, E.C., asks us to state that it has 
recently purchased from the Controller for the Board of ‘Trade 
the enemy business known as Bleichert’s Aerial Transporters, 
Limited. 











CrracLe or Screntiric, TECHNICAL, AND TRADE JOURNALISTS 
—An invitation from the Universities of Liverpool and Man- 
chester has been given to the Circle of Scientific, Technical, and 
Trade Journalists to form a party to inspect the work done 
at the Universities, and to see the “agg they afford - for 
scientific research and tech led wel aod will leave 
London on Sunday, December 10th, by. the mid-day train for 
Liverpool, where it will put up at the Adelphi Hotel. On the 
Monday the party will be entertained at oue o'clock luncheon as 
guests of the University of Liverpool, and in the afternoon will 
visit the departments of the University under the guidance of Sir 
Alfred Dale. In the evening it will leave for Manchester. 
On Tuesday, December 12th, a visit will be paid in the morning 
to the University of Manchester, under the guidance of Sir 
Henry Moier, and there will be a luncheon at one o’clock at the 
School of Technology, at the invitation of Sir Thomas Shand. 
In the afternoon the School of Technology will be visited. In 
the evening there will be a dinner at Owen’s College Refectory, 
with a reception to follow. Those of the party who cannot 
remain longer will catch the 11.55 sleeping train to London. 

n Wed y, D ber 13th, there will be morning visits to 


0 
various factories. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 
The date first given_is the date of applicatiun ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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CONDENSERS AND FEED-WATER HEATERS. 


15,771. November 8th, 1915.—ConpENsERs, Arthur E. L. 
Scanes, Strathfield, Harborough-road, Ashton-on-Mersey. 
This invention relates to apparatus for exhausting air and non- 
condensable gases. It comprises one or more steam ejectors 
and a multi-stage water ejector so connected that the air and 
gases to be exhausted are withdrawn through a pipe by means 
of a steam ejector or ejectors, and the mixture is discharged into 
the final or an intermediate stage of the water ejector, but is 
prevented from communicating directly with the primary stage 
of the water ejector, The steam from the steam ejectors is 
condensed in the final or intermediate stage of the water ejector, 
and the ait and non-condensable gases not carried away by the 
final or intermediate stage-are conducted through a pipe to the 
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primary or suction stage of the ejector, where they are mixed 
with the water and compressed during discharge. e illustra- 


tion shows the arrangement, the inlet for the air and gases is 
at A, B being a steam nozzle forming with C an ejector. The 
delivery is led to a chamber D cc ted with a multi-stage 
water. jet rotary pump E. Superposed nozzles are placed in the 
chamber D to give the necessary length to the water jet. A 
passage F leads from the chamber D to the primary stage G of 
the pump, and a diaphragm H with a small hole allows the free 

e of air and gases, while preventing an excessive amount 
of steam reaching the pump.— November 2nd, 1916. 


16,919. December Ist, 1915.—Pumps ror ConpENSERS, Hick, 
Hargreaves and Co., Limited, Bolton, and another. 

This is a pump for condensers. Fig. 1 shows the pump in 
section and Fig. 2 is an elevation showing the connection with 
the condenser. The pump is made with a barrel D of such a 
type that it may be considered as a submerged cylinder. The 
barrel is surrounded by a space A into which water may flow to 
form a reservoir from which the piston C may draw on its up and 
downward stroke. In connection with the pump is a settling 
chamber O with a float P or other automatic apparatus for 
controlling the movement of the pump. F are valves leading 
to the space A, which latter is in direct communication with the 
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vacuum — of the condensers by means of a pipe K. The 
chamber M about the pump barrel is fed from the annular 
reservoir,into which the main discharge pipe N delivers, and 
this provides an auxiliary feed by the openings L. The inventors 
claim ‘a reciprocating water pump of the submerged type for 
removing the water of condensation under a low static head on 
the suction side provided with supplementary suction valves 
for giving an auxiliary supply of water to the barrel when the 
piston or plunger has during its inner or outward stroke un- 
covered the ports or gg 9p communicating with such 
supplementary suction valves, for ensuring that the displacement 
of the piston or plunger shall be followed up by the barrel being 
completely filled with a column of water.” —November 2nd, 1916. 


15,901. April llth, 1916.—FrEp Water Heaters, John G. B. 
Sams, Neacroft Cottage, Bransgores, Hampshire. 

This invention consists in providing a tubular heating system 
having one or more legs of its several elements unequal in 
length, so that the apparatus is enabled to prevent the collection 
of ashes and cinders. This is effected by shortening the legs 
of the elements of the heater at places where proximity to parts 
of other apparatus would otherwise react relatively to the 
other legs of the elements. Figs. 1 and 2 show sectional views 
of the apparatus, the tube elements being shown at B. These 
are separated by stays C, and the ends of the tubes are passed 
through the wrapper plate A at D and terminate in headers E F 
p outside the smoke-box. On the left-hand side of the 
locomotive, the header, supported on the footplating by a 
bracket, is in connection with a clackbox N, by means of pipe Z. 
The opera of the apparatus is as follows :—The water to be 
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it is forced through the elements B, which are exposed to the 
source of heat in the smoke-box. Having taken up certain 
heat units the water is further forced into the opposite header, 
on the left-hand side of the locomotive, which is in communica. 
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tion with the boiler. by means of the pipe and clackbox N. 
A valve in the clackbox N is forced off its seating by the pres- 
sure given to the water by the action, of the pump, and the 
heated water is forced into the boiler.—November 2nd, 1916. 


DYNAMOS AND MOTORS. 


16,854. November 30th, 1915.—Dynamos, Miles 
School of Technology, Sackville-street, Manchester. 
This invention relates to dynamos of the commutator type 
having commutating poles or compensating windings, such as 
direct-current generators. It relates especially to machines 
having more than one commutator. In cases where the commu- 
mutating machine must be built for an output of many thousand 
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metal cathode A, provided with relatively large apertures B, 
which may be of any desired contour. The diaphragm is 
indicated at C, overlying the cathode plate and entering the 
apertures B. In this structure the rupture of the diaphragm 
at the apertures is prevented by a backing te D, also of 
metal, but provided with smaller perforations E. The backing 
plate may perforated over its entire area, or only opposite 


N?15,759 
C 
B 
D 
E 
Fig.!. Fig.2. Fig.3. Fig.4, Fig6. 
PE Rare 
‘OD: 
{ 
OO: 
| 
‘6 
a 
ig.5. 
the perforations, as may be most convenient. Electrically, 


the plates A and D together constitute the cathode, and this 
construction presents the great advantage that the conductivity 
of the cathode can be adjusted to suit current conditions quite 
ind. 





ampéres, and there are only a few poles on the chine, the 
current per brush arm becomes greater than can conveniently 
be collected on one commutator. It is the practice in such 
cases to provide two commutators, one at each end, or both at 
the same end, of the armature. Where this is done difficulties 
sometimes arise in adjusting the load equally between the two 
commutators. According to this invention, each commutator 
is provided with appropriate brush gear, and the two brush 
gears are rigidly connected or geared together in such a way 
that both brush gears may be rocked together. The brushes 
on one commutator are placed in advance of the brushes.on the 
other commutator. The forward brushes are connected through 
the commutating pole winding to the load, as described in the 
Specification No. 27,968 of 1909, and the backward brushes are 
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connected either through a resistance directly to the load, or 
differentially through the commutating pole winding. The 
forward brushes may be either connected through the commu- 
tating pole winding itself or to —— controlling the 
excitation of the commutating pole. The current collected by 
the forward brushes strength the ex tating pole, and in 
so doing tends to equalise the currents collected from the two 
commutators. Fig. 1 is a diagrammatic view in plan of a 
portion of a dynamo-electric machine embodying the invention, 
and Fig. 2 is a part sectional elevation. The armature 
conductors A form an ordinary lap wind. The ends of the 
conductors at one end of the armature are connected to the 
commutator B; the ends of the conductors at the other end 
of the armature are connected to the commutator C. The 
brushes D are put on commutator B, the brushes E on commu- 
tator C. The current collected by the forward brushes D 
passes through the winding F of the commutating pole G and 
then to the load. The current collected by the backward 
brushes E passes through the resistance K and then to the load.— 
November 9th, 1916. 





BATTERIES AND ACCUMULATORS. 


15,759. November 8th, 1915.—-ELectrotytic CEetts, Frank G. 
Wheeler, 683, Harris-street, Appleton, Outagamie, Wiscon- 
sin, U.S.A 

This invention relates to cathodes for electrolytic cells of the 

type comprising a perforated cathode plate adapted for use in 

conjunction with a permeable diaphragm overlying the cathode, 
the primary object of the invention being to provide a structure 
of this type wherein the diaphragm, when used in an upright 
position, is effectively supported by the cathode over substan- 
tially its entire area. The invention consists in a cathode 
comprising a perforated plate having perforations of sufficient 
area to receive portions of the diaphragm, and electrically 
conductive backing means located at the rear of, and extending 
across, the perforations for backing the diaphragm. Figs. 1 to 6 


pendently of other considerations, as, for example, by 
providing a thicker backing plate when higher conductivity is 
required.— November 2nd, 1916. 


‘ORDNANCE AND ARMOUR. 


15,356. November Ist, 1915.—GrapHic APPARATUS FOR 
SIGHTING AND TrmunG HIGH-aANGLE Guns, Franklin White, 
37, Queen’s Gate-gardens, London, 8.W., and another. 

This invention consists of a graphic apparatu’S for determin- 
ing the sighting correction and fuse timings for guns for high- 
angle firing. It comprises a polar chart fastened to a board, a 
range arm pivoted to the board, a sighting arm adjustably 
clamped to the range arm, and a graduated edge adjustable 
relatively to the range arm, asshownin the diagram. The curves 
of the chart are drawn or printed ona flat sheet of paper attached 
toaboard. A Risthe range arm pivoted at A, and can be set at 
any angle, and A T the sighting arm. A B represents the hori- 
zontal plane, and along it at the correct distances are marked 
points A’ A' Al, giving the ranges for 1, 2, 3... degrees of 
sighting correction angle, the intermediate lines for the half 
degrees being shown. Similarly, along any radial lines A E 
points are marked, giving the ranges for 1, 2, 3 . . . degrees of 
sighting correction for firing at the angle of elevation corre- 
sponding to the angle the radial line A E makes with AB. The 
series of points thus obtained, which give the same number of 
degrees of sighting correction, are joined by a line A'B*. In 
this way a series of lines is obtained, which extends across 
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the chart between the lines A B and C D. In a similar 
manner a series of lines C!1D! . . . is obtained, repr ting 
the correct fuse-setting times in seconds for firing at various 
ranges and angles of elevation, as obtained from the range 
tables. The numbers affixed to these curves, which are not 
concentric with the pivot or centre point A, indicate the times 
in seconds at which the fuses should be set for the different 
ranges marked on or read off from the range arm. The two 
series of lines or curves A! B', D'C!. . . intersect the radial 
lines AE, AE, AE... drawn at the angles of elevation 
marked thereon in @egrees. The instrument is used as follows : 
—Let the object aimed at be situated at a distance of 3000 yards 
from the gun at an elevation of 40 deg. above the horizonta 
plane. The range arm is moved until the 3000-yard mark 
reaches the 40 deg. mark as shown at the point E*. The 
3000-yard mark will be seen to be placed at about two-thirds 
of the distance from the line representing 4 deg., and that 
representing 4 deg. 30 min., and the reading 4 deg. 21 min.— 
estimated by interpolation—is the sighting correction angle 
required. The time in seconds for fuse-setting is obtained by 
reading off from the curves C! D*. Thus, the range arm being 
set as above described for an object at 3000 yards range and 











heated is passed along the pipe Z on the right side of the loco- 
motive, by the operation of a pump, to the header E, from whence 


are fragmental cross sectional views of plates made in accordance 
with this invention. For example, in Fig. 1 is shown a sheet- 


40 deg. angle of elevation, the point E1 lies beyond the 11 seconds 
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curve C! D', and the time for fuse-setting is read off 11.3 seconds, 
~—November 1st, 1916. 


MISCELLANEOUS. 


14,928. October 21st, 1915.—InsuxLaTIon or Surps, George H. 
Sheffield and F. R. Rand and Co., Limited, 38, Victoria- 
street, London. : 

The object of the present invention is to provide for the 
insulation of any structure without impairing the strength. 

The inventors employ as the insulating medium for the structure 

iron, steel, or other metal sheets, one or each side of which is 

prepared by rolling in insulating material, such as. bitumastic 
cement or other medium. The accompanying drawings 
illustrate more or less diagrammatically several modes of carrying 
out the invention. Fig. 1 is a transverse sectional elevation 
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of a building according to the invention, in which A are the frame 
members, while the side and end walls, and, if desired, the floor, 
are formed from two flat sheets B of the material above referred 
to, and an intermediate corrugated sheet C. The roof may be 
formed of two corrugated sheets D as shown, or of an inner 
plain sheet and an- outer corrugated sheet. Figs. 2, 3, and 4 
are fragmentary views illustrating in sectional elevation three of 
the many combinations of sheets that nay be employed in 
accordance with the invention.—October 23rd, 1916. 


17,596. December 16th, 1915.—Arr1dt Ropew ays, Bullivant’s 
Aerial Ropeways, Limited, 72, Mark-lane, London. 

This invention has for its object to provide carriers for con- 
nection with aerial ropeways, which are cheaper in construction 
and firmer, and more durable and efficient, in action, than are 
such carriers as hitherto constructed. The appliance is shown 
clearly in the accompanying illustrations, which require little 
description. The inventors claim :—‘“‘A carrier for use in 
connection with aerial ropeways, the said carrier being made 
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in parts, one being capable of movement longitudinally of the 
other, or relatively stationary, part ; a clip piece for embracing 
the rope, and with extensions and an intervening abutment 
piece, and a projection from the movable part passing through 
openings in the extensions, abutment piece, and relatively 
stationary part, the openings being arranged so as to allow of the 
movement of the longitudinally movable part contracting the 
clip piece, whilst the rope is kept from following the longitudinal 
movement, and means for securing the parts in their adjusted 
positions.” —November 9th, 1916. 


17,752. December 20th, 1915.—Frequency RECORDER FOR 
Exectric Currents, Niels C. F. Jensen, Koldinghus, 
Villiers-road, Southall, Middlesex. 

This instrument is intended for dealing with currents of a 
somewhat regular frequency, such as are used for electric light 
and power. The current is passed through a solenoid, which 
attracts an armature, either attached to or forming part of a 
pendulum working under the influence of the earth’s gravity 
or some other force. The effect of passing the periodic current 
through the solenoid is to cause it to attract in a periodic manner 
the armature, with the result that it takes up a beat or oscillation 
more or less in synchronism with the frequency of the current. 
The amplitude of this oscillation, as well a frequency of its 
beat, determines the centrifugal pull acting on the pendulum 
in a direction radially away from its point of msion. This 
pull is measured by suitable means, and indicated on some form 
of dial, or by means of a marker attached to the device record 
may be taken of the frequency of its variation. The illustration 
shows the application of the invention to one form of instrument. 
A is a solenoid in the electric circuit whose frequency is to be 
measured.  B is the pendulum with a point of suspension at C 
and path of motion DE. Attached to the pendulum is the 
part H, which is permitted to move in the direction F G, but 





in the direction F G, then L rotates about its axis. 
to L is shown a pointer M, indicating on a scale. 
moves pendulum-wise the centrifugal force in the direction 
FG resultant on its movement will eause motion in the direction 
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F G, which motion is limited or controlled by the spring I, with 
the result that the readings on the seale N will have predeter- 
mined value. The adjustable stops P P are used to limit as 
— the angular motion of the pendulum.—-November 2nd, 


101,947 (9767 of 1916). July 11th, 1916.—Liquip Fue. Fur- 
naces, William Albert White, 601, Washington-street, New 
York, U.S.A. 

This invention relates to a system of liquid fuel-burning in 
furnaces, wherein regulated quantities of liquid fuel are to be 
atomised in conjunction with suitable proportions of air, 
within the furnace, the air being initially preheated within the 
furnace front, which is hollow, and the heated air entering the 
furnace interior, about a centrally-disposed burner, in a spiral 
flow. The liquid fuel which issues, atomised, from the burner, 
flowing therefrom in an opposite spiral, whereby more perfect 
mixture and combustion is obtained. The invention comprises 
a furnace front composed of two vertical plates, spaced apart 
and having an enclosing, annular wall, to form an air-heating 
chamber, the rear plate fitting in the furnace end, and carrying 






N° 101,947. 


















a constricted air inlet tube A, and the forward plate carrying a 
burner, which extends across the heating chamber and terminates 
within the constricted tube. The plate which fits to the furnace 
end may be in the nature of a frame B, having removably fitted 
thereto several closure members, on which the air entering the 
hollow front impinges in its transit to the inlet tube C, and the 
surface of each of the plates may have curvilinear ribs, which 
tend to impart a spiral direction to the passing air, so that this 
may approach traverse the inlet in a swirling formation. 
The forward or outer plate of the furnace front is provided 
with an upper and a lower door D E, both of which are open for 
the passage of air, through the hollow front, and into the 
furnace, when operating under natural draught ; but the doors 
are closed under conditions of forced draught. The upper door 
is hinged to a removable cover plate, which carries the burner, 
the latter having an adjustable deflector, and also having a 
cone valve to regulate the air supply.— November 2nd, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished jn view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Taz ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 

On each of two of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees 





No. 11,945/10.—File handles. A file handle, designed to 
prevent the tool from wobbling while at work, whether a long, 
slender, or stumpy tang be employed, has a nut firmly held at 
the front end of the handle and a second nut of smaller internal 
bore ldcated in a metal sleeve or casing in the bore and pressed 
forwards by a coil sprifg. The tool is — in until the | 


Attached 
When B 








handle is turned so that the nut threads cut into the edges of 
the tang. Hopf, P., y- 
No, 12,298/10.—Phonographs. In a phoesmperhie dictating 
machine, a clutch is provided, operated mechanically by a press- 
+i lh T ina 


button, or — p > trom Akt.-Ges., ©., 
ated April 9th, 1910. 


Germany. 

No. 12,316/10.—Time alarms. In electric time alarm systems 
the clockwork contact arm or disc is balanced with respect to 
its spindle, and is provided with contact projections pressed out 
of its own material to engage the stationary time contacts or 
sockets. Rausch, W., Germany. 

No. 12,441/10.—Ships. Relates to means for mae pe the 
rolling motion of a ship, of the kind in which water in a U-shaped 
cont is oscillated from side to side of the ship out of phase 
with the oscillations of the ship, the period of oscillation of the 
water agreeing as far as possible with the period of oscillation of 
the ship. According to the present invention the cross tube 
connecting the water chambers is omitted, the water chamber 
being directly connected with the outer tube by passages which 
are so di ioned tional area with respect to that 
of the container as to provide a lag in the flow of water into and 
out of the iner with respect to the calculated periodic roll 
of the ship. Frahm, H., Germany. 

No. 12,520/10.—Valves, &c. Temperature in valves, regu- 
lating. To prevent the ignition of the vuleanite valve face of 
reducing valves attached to oxygen cylinders, a cooling body 
is placed near the valve face to conduct away the heat. 
Dragerwerk (H. and B. Drager), Germany. Dated May 2lst, 











in cross 
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1909. 
No, 12,535/10.—Agglomerating powdered metals. Castable 
masses are produced from powderéd non-plastic substances, 





such as quartz, carborundum, st . 4 te, zine oxide, 
sulphur, graphite, and metals by adding a small quantity of 
alkali from 0.05 to 0.2 per cent. and a little water, with or 
without the addition of humus or high molecular carbonaceous 
substances, such as humic acid, grape sugar, gum, brown coal, 
and turf, in small quantities such as irom 0.05 to 0.2 per cent. 
Barium and lead salt solutions may also be added to precipitate 
soluble sulphates, and the masses may be hardened by an 
addition of acids or salts. The powdered materials may be in 
different state of division. eber, E., Saxony. Dated 
June*23rd; 1909. 

No. 12,728/10.—Reaping and mowing machines. Relates to 
reaping and mowing machines in which.the raising of the cutter- 
bar and the simultaneous cc ion or di tion of the 
driving mechanism for the cutter-bar is effected by power derived 
from the main axle in the forward movement of the machine. 
Fahr, J. G. (firm of), Germany. Dated March 3i1st, 1910. 


No. 12,941/10.—Belt fastenings, A belt fastening consists of 
one or more resilient steel plates. Separate plates may be used 
on each end of the-belt, upper and lower‘connecting parts being 
employed, or the plates may bridge the belt ends with or without 
& spring plate between the lower part and the belt. The plates 
are riveted so that they bend towards the pulleys and may be 
thicker at the centre than at the ends. Heinel, C., Berlin. 

No, 13,297/10.—Steam and like separators. In apparatus for 
removing entrained liquid substances from steam, gas, &c., the 
edges of the usual de’ yy Em remote from the steam or 
like inlet are formed with a having curved portions which 
gradually merge into the sides of the plate. The bead may be 
formed by turning over the edge of the plate and then jointing 
to the plate, or a split tube may be slid over the edge of the plate, 
and the joint le by caulking, welding, or brazing. Muchka, 
J., Vienna. 



















FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place. 


ORDERS 
For the next week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Officer for the Week.—Platoon Commander Parker. 
Next for Duty.—Platoon Commander C. H. C. Bond. 
Promotion.—Orderly Room Corpotal Hardcastle to be 
Sergeant (dated December Ist). 

Monday, December 11th.—Technical for Platoon No. 9 at 





Regency-street. uad and Platoon Drill, Platoon No. 10. 
Signalling Class. its’ Drill, 6.25 to 8. Lecture on 
= Telephones,” 7.30. 


, December 12th.—School of Arms, 6 to 7. 


uesday, Lecture, 
“The. Service of Proteetion,” C y-C d 





t 


mesday, December 13th.—Instructional Class, 6.15. Platoon 

Drill, Platoon No. 1. 

Thursday, December 14th.—Platoon Drill, Nos. 5 and 6. 

Ambulance Class by M.O., 6 o'clock. 
Friday, December 15th.—Technical for Platoon No. 10, 

Regency-street. Squad and Platoon Drill, No. 9. Signalling 

Class. Recruits’ Drill, 6.25 to 8.25. © Lecture on “ Teleph nes,” 


7.30. 

Saturday, December 16th.—N.C.O.’s Class,. 2.30, Company- 
Commander Hynam. 

Sunday, December 17th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway B>oking-9ffica), 
8.45a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 
Musketry.—For all companies see notics at Herdquarters. 
Notre.—Unless otherwise indicated, all drills, &c., will take 
place at Headquarters, 

By order, 
MACLEOD YEARSLEY, 


December 9th, 1916, Adjutant. 








ANNUAL INSPECTION OF COMMERCIAL Motors.—The eleventh 
annual. inspection of commercial motors and examinations 
of drivers, organised by the Commercial Motor Users Association 
with the object of encouraging drivers, by means of money 
prizes and other awards, to take a personal interest in the 
driving and condition of their vehicles, and to run them without 
accident, will take place in London during May, 1917; but 
the usual assembly, or parade, of vehicles will not be held, 
owing to the difficulty of s ing vehicles from service at the 
present time. Prizes will awarded to drivers for results 
obtained in tical, written, and oral examinations, coupled 
with inspection of their vehicles under running conditions. 
In this way, it is hoped to carry on the educational work among 
drivers, which has been one of the aims of the Association 
since its formation in 1903. A new and advanced class of 
examination has been instituted, for which only the chief 
prize-winners in previous examinations, are eligible. The 
inspecting engi will visit each garage before the examina- 
tions, and his reports on these visits, together with the marks 
obtained by the drivers in the examinations, will be recorded 
by the Committee, and the following awards based thereon :— 
Class I. championshi _— (practical and written): Steam 
section, first prize of £10; second prize of £5. petrol section, 
first prize of £10; second prize of £5; together with medals 
or badges and certificates. Class II. prizes (written examina- 
tion): first prize of £6; second prize of £3; third prize of £2; 
and ten prizes of £1 each, in each section—Petrol, steam, 
and electric. Class II. prizes (oral e tion) : unting 
to about £50 in total value, subdivided into cash prizes o 
£2, £1, and 10s. each. Full ioulars and entry forms may 
be obtained from Mr. Frederick G. Bristow, F.C.I.8., mae yond | 
the Commercial Motor Users Association (Inc.), ‘83, Pall Mall, 

















is restrained from so doing by the spring I attached to J. 
Attached to H is a rack which gears into L. When H moves 


corners of the tapering tang engage the t s of both nuts, 
the second nut retreating a certain distance, and then the 
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Assistant Engineer Re- 


WIRED for service in the Public Works 

partment, Straits gorse ype eon to prepare quan- 

tities, specifications, and esti Ke, and to 

supervise Se econ of public buildings, ee He ridges, and 

other publi¢ works. Engagement for three years, with 

possible A ropes Salary Egan with a duty 
allowance rannum, Free 

\ Candidate | betmoon the ages of 5 sat 36, unmarried, who 


’ 





hove A.M.LC.E. examination, and alse that held 
by the Tasitute o ot eg re and County Engineers, and who 
have had at I three y ractical experienee [ratenc 
of pupilage) as an van Teoctag. ssistant, should posacnatag 4 4-¥ at once 
va ae ter, givi cae iculars to 
WERIN G, 12, Dean’s-yard, Westuitnater, ‘s. te 
‘ ph M4123. 
; No yered. engaged on Government work or eligible for the 
Army need apply. 714 
['he Crown Agents for the 
§ Colonies on behalf of the Government of 
po yr an are pe to receive from Merchants 
others, T TEN DERS for the SUPPLY of 3000 
PAIRS of FISHING PLATES for 55 Ib. RAILS, and 2000 
PAIRS of FISHING PLATES for 601b. RAILS. These may be 
of any sui‘ able section, and stock material will be considered. 
Particulars ean be obtained on application to the Consultin, 
Engineers, Messrs. Gregory, Eyles and Waring, 12, Dean's-yard, 
Westminster. 
Tenders must be aceompanied by fully dimensioned drawings 
and particulars of the fishing plates offered. 
Tenders should be submitted to the CROWN AGENTS FOR 
ad = 4, Millbank, Westminster,S, W., on or before 
noon December. The following reference — be 


quoted, 1 Ww Eeimidad Rly. 





TO MAKERS AND bar ¥t oe STEAM LOCOMOTIVE 


$8 TRAVELLING 
Re... RANES 


SECOND. ‘D-HAND 
athe following Aiceee 


e e Ministry of Munitions 


fe rea OFFERS of good 


ork Harbour Commissioners. 


MOTOR PILOT BOAT WANTED 

WANTED IMMEDIATELY, a PARAFFIN MOTOR 
YACHT or FISHING pe sad 70ft. by yooh p Wo per 
to 8 kno 


—_ oil motor, — starting, magneto. 
i oe ste for pilotage work at Cork Harbour. 
ulars aa vessels for sale or hire to be lodged with 
a uiedaesd 
JAMES LONG, Secretary, 
Cork Harbour Commissioners. 


Custom House-street, Cork, 
Dec. 9th, 1916. 654 





British Municipal Council, 


TIENTSIN, NORTH ~~ A.—The Council is paedt 
to receive APPLICATIONS from British — for tre 
POST of MUNICIPAL ENGIN NEER. dat will 
requii pass a medical examination as 46 aed Bgl orsee 
fitness. Applications should state age, q' lary 
required, &c ; and should be forwarded. panther with copies 
(not originals) of testimonials and particulars of 
ployment and experience, on or before December Sist, 1916.— 

Address, P980, Engineer Office, 33, Norfolk-street, —,- C. 
b 


Wanted, by a Leading Bouler 


Insurance Company, additional BOILER INSPEC- 
TORS. Applicants must be Practical Engineers with a 

technical Cruning. capable of making accurately dimensivned 
sketches of ail ciasses at steam boilers, and of writing clear 
reports on diti from £11 to £12 10s. 
per month, according ability and experience. Applicants 
must be ineligible for military service.—Address, stating age 
and experience, to 659, Engineer Office, 33, a 


Strand, W.C. 
W anted by Firm in India, a 
First-class A: nt bo iy bo general engi- 


neering experience, age under ; ry and prospects. 
Write, stating fall age, an and 4 
Engineer Office, 33, 1 qualifestion, Strand, W. ©. 646 4 

















my 
pat offer, which should be 
Westin Chief eae, H.M. Office 
yg London, 8.W. :—Type ; 
3, or 5 tons ; radius of maximum 
maition where seen ; price. All for 


tion mecompany en 
Mr. HUBERT Ih 
of Works, Storey’ pmax W 
ifting power, whether 
lift; maker's ame co! 
standard gauge on 
H.M. ice of Warks, &e., 
llth December, 1916. 668 





Wanted, Estimating Assistant, 


with knowledge of Oil Pegg, nce WE Ineligible. hep 


eapeenee one accustomed correspondence 


IMPORTANT POSITION VACANT. 


‘ae class Works Managers 


ag gee apply for VACANCY which will Works 


oe wy machine shops, and irecting bays, 

spoctaiing in high-class work of repetition nature, both small 

“x —— ib eee ert isan reine one, and a high 

a us 

rience i in Ln gprs organisation and up-to-date methods, be 
Pp 








d able to secure 
must have successfully filled similar positions in engi 


oreman, Used to Light Accu- 
RATE Repetition Work, for Government-controiled 
Works, Londo: district. prospects for suitable man. 
Those — on Goverament_ work need not apply. ya 


Engineer "and No. Ade i No. wen hee 








ha de ex- 
methods, bx Wanted, S Setters- “up fo r Herbert 
maximum: output ; _ Capstans, Milling Machines, 
Gover works, London district. Good 





— oe Bo a less two or three thousand hands. Apply, in 
ce, giving fold full particulars, which will be treated as 


coufdentia 520, Engineer Office, 33, Norfolk-street, 
Stran: 520 a 





({eneral Manager (Engineer) 
WANTED by well- rac Manufacturing Company. 
Must bare well — — = who experi- 
ence in of manufacture and works organi- 
sation pas an intimate 5 peo know a toy ood 
and png pet! with a view to a seat on t 

ditions at head of column. —Address, 436; Engineer Oe, 3 35 
asian ite Strand, W.C. 


Production Ex xpert Wanted in 


a Government controlled establishment engaged on the 
manufacture of meron ‘Trans port Vehicl les. Experience in the 
modern bh tion and the d of jigs, tools, 
aud fixtures poorer —Applicants should apply ‘to the nearest 
Employment Exchange, giving particulars ©: experience, age, 
and salary required, mentioning “‘The Engineer” and No. 
A2646. No man at present on Government work need apply. 











Refrigerating Engineer Wanted. 
Experience with Ammonia and First-class Board of 
Trade Certificate desirable. No one already ged on 
Government work or eligible for military service a apply.— 
Send particulars of experience, with age, and state if married, 
to T., Box 962, . Browne’s Advertising Offices, 163, ye, 


Victoria-street, E.C. 
tee -out Engineer Wanted. 
stating age, salary 


expected, i 
tostimoniats, , to Box 182, Robertson and Scott, Painburgh 








— age, experieuce, an 


ry 
No “one already on Government work will be 





TO MAKERS: AND USERS OF LOCOMOTIVES. 
he Ministry of Munitions 


r are OFFERS for new or 
Bo! SECONDHAND SHUNTING LOCO- 


various 

The following eo age must accompany each offer, which 
must be addressed to Mr. HUBERT INES, Deputy Chief 
Engineer, H. 5 oer. of ‘Works, King Charles-street, A white- 
hall, London, S. iWin size, and weight; maker's name; 
when built ; oF a ond whom last overhauled ; condition ; 
price. 

H.M. bg * ~ of Werks, &e. 


Nowem ber 1916. 563 





PATENTS AND DESIGNS ACTS, 1907-1914. 
RUSTING OF MKLK CHURNS. 
The Proprietors of British Letters 


*atent No. 11,82) of 1907 are PREPARED to SELL the 
is CENT or to LICENSE British Manufacturers to work 
under it, It relates to an improved method of preventing 
rusting in tinned iron vessels, particularly those used for 
storing and transporting milk. 

Address, i ai Hoa TENNANT, 
atton-garden, 
666 London, E.C. 


The Prop rietor of Letters Patent 


©, 29,811/15, relating 
“IMPROV EMEN'TS IN COMBUSTION | CHAMBERS OF 
RNAL COMBUSTION ENGINES,” 
DESIRES | oe DISPOSE of the PATENT or to GRANT 
LICENCES parties on reasonable terms 
with a view bd the adequate working of the Patent in this 
coun 


taguiten to be be addressed to 
CRUIKSHANK and FAIRWEATHER, Limited, 





. Engineer Office, 33, Norfolk-street, 
Sereed, woe 644 4 


Wanted, E <perienced Steel 


Works DRAUGH AN for Melting Furnaces and 
Gas Producers’ work.—Apply, stating age, wage and experience, 
to your nearest Employment Exchan , mentioning “The 
Engineer” and No. No person a y on Government 
work will be eng: 


Wanted Immediately, Man 


ins sed to TAKE CHARGE oa! ion Making and 
Cold 8 i os P nso be ae ee me Bonar gre Gas, 
pret vy an mpressors. ly engaged 
on Government work need apply ath «Bg “CHARLES BAR- 
NELT and SON, 86, High-street, Chel tenham. 660 a 











anted., Machine Shop Super- 
TENDENT and PRODUCTION ENGINEER, 
with canine ability, for controlled Works in Midlands. 





Must be used AE ge ——— of small accurate pre- 
mg a G opening, after-war prospects, for 
se man.—Address Pall h. . of experience, age, 
ary to P160, Engineer Office, 35, Norfolk-street, Strand, W.C. 
P1600 a 
‘ 
Graduate or 


Wanted, Yo 


WHITWORTH EXHIBITIONER, with somé shop 
experience, to Assist Engineer. Birmingham district. No 
oae at present employed on “reggie ny work or residing 
more than 10 miles away will be dress, se 
Engineer Office, 33, Norfolk-street, Strand. W.c 671 


W orks Manager Required for 

Government controlied Firm, to TAKE CHARGE of 
new extensions in course of erection. Must be able to see 
that erection | of buildings and putting down of machine plant 








65-66,, a ag -lane. 
[hePro 
2016/1 


ion, W. . 665 
oprietors of Letters Patent 
Oe BWiNGLI: ne or for BREAKING and 
ESIR to DISPOSE of the PA 


is the utmost speed, an conversant 
with the latest up-to-date machine practice for taking control 
of the extensions when completed, also agp Aen able to take 


charge of a large body of ‘men and t trict 
‘Applications will 
SOLICITOR, 





Only first-class, energetic men need apply. 
be treated aS Ping confidential. —- 
21, Norfolk-street, Strand, W.C. 





- puatente. Improv “yogpalerye MACHIN 
SWINGLING 
.AX,” einige or to 
GRANT DICENCES to interested parties 
terms with a view to the adequate working of “the patent in 
this country. 
jes to be addressed to 


quiri 
CRUIKSHANK and FAIRWEATHER, Limited, 
S66, Chan noery-tane, London, Wc. ss 710 w 
Alan Glen Association. 


RESIGNATION OF Dr. JOHN G. KERR FROM THE 
alemncaree speared’ aL Ax GLEN’S SCHOOL, 


- general di having been ex: that on the occasion 
of Dr. Kerr's departure from Glasgow, former students, col- 
leagues, and friends of the School should na cn . tribute of 
regard to him, all who desire to take part t 


Wanted, Draughtsman for 
Works Office ; small tool and general work. Birming- 
district. No one at present employed on Government 


ham 
work or residing mere than 10 miles away will be engaged — 
Address, 672, Engineer Office, 33, Norfolk-street, piace: W.C. 


for uitatie men. Those e on Government 
work need not a 


Bochange, mentioning = The Kartneer” aa No. i — 
dvertiser, 45, With 26 Years’ 


experience in the sho) d as manager 
rs rg works, &., now OP. ’ for aneN Perry ENT. re ot 
50, Engineer Office, 33, Norfolk-street, Strand, W.C. P1650 n 





Engineer Desires Engagement, 
fally trained, over military age, has full experience of 
— bulldieg, ——_ motor cagines, shipbuilding and war 
material. Good too! —_ jig designer. Not on war work at 
present. eee 56, Engineer Office, 33, Norfolk-street, 
Strand, P156 » 





— (29) Requires Position 
as WORKS MANAGER, or similar responsible position. 
Public school education, first-c lass Board of ‘trade certificate, 
thorough workshop and commercial experience, and also with 
Government requirements. — Write, Z.B.T., ¢.o. ——_ ‘s, 
Leadenhall-street, E.C. 679 


: 7 . ? > 
échanica: ngineer(33) Desires 
neg ype ns go as WORKS MANAGER or 
ASSISTANT; London or near ; experienced mn — 
work.—T., 7, Ho em Sow Winchimore-hill, N 


Works Engineer and Assistant 


MANAGER to sees manufacturing firm, is OPEN 
to a similar or other res; le POSITION. Long experienve 
in tte management-and training of labour (male and female), 

and in a of speeding up output.—Address, P163, Engi- 

neer Offi Norfolk-stree Btrand, W.-C. __ P1635 » 


(Most Clerk in Charge) Upen to 
ENGAGEMENT, experienc in shop methods, war ot 
ork avd bonus ; able to instal a good working system.—Ad 

Sram, Ph P16, Engineer Office, 35, Norfolk-street, eg SS 

B 














W. anted, First-class Tool 
DRAUGHTSMAN, for work in connection with wo 
en, on important 
tee No ‘person already employed on Government oa 
Board of 








will be en; .—Apply to your nearest ie Em- 
Leo ineeg iy xchange, mentioning “The Engineer” and 
number 


(oppersmith of Undeniable 

finished contract with shipbuilding firm, 
is OPEN = "ENGAGEM MENT; piece work or contract. First- 
class technical and tical British and Continental experi- 


ence in shipbuilding, distilleries, sugar pce &e.; age MH, 
free from military service.—Address, Z. L. T., c/o rr n’s. 
B 


Leadenhall-strect, E.v. 
5 a TT 








Wanted, Lady Tracers, or with 


——- in Detail Drawing, &c. ; aah be quick and 
t e yed on Government work will be enter- 
tained.— Please apply to the nearest Employment Exchange, 
sending full ~irticulars and seas of work, mentioning “ The 
Engineer” and number 


Wanted, Mechanical Draughts- 


agg used to general engincering and (detail work of 
steam plant, £ ‘or large engineering firs, district. 
Must be ineligible foe Army. Good pot mp for first-class 
men.—Address, stating experience, age, salary required, P108, 
Engineer Uftice, 33, Norfolk-street, Strand, W.C. P108 a 


Wanted, Several Good Draughts- 


MEN with Mechanical Engineering experience. No 
person already employed on Government work need apply.— 
Reply, by letter, giving full particulars, age, experience and 
salary required, to the SOPWITH AVIATION nated op 

A 














A l= e Firm of Engineers in 


have for a youth 
education as PREMIUM [ PUPIL, the Oe, & ae mae 
Works and Drawii meets ,-stoen, 2002, Engineer 
Norfolk-street, Strand, W 


EK ng ineering 
vernment win 3 emp) hands, have 
—_ CY ; varied classes of work ag S dordine excellent 
rtunities ; mium moderate.—Address, 2000, gineer 
ce, 33, Norfolk-street, Strand, W.C. 2000 » 


Pupil. il—-The Borough and 


eer of Leamington has a VACANCY 
in his yitice fer tora E a PUPIL. gig hy oney TOWN HALL. 707 8 
_———————————— 
~A NATIONAL NEED. 


P= School of Aeronautics. 


Se and Airshi) Construction, Peston, ond and 
te Postal Courses. Fees 





upil. il. — Firm 











Kingston-on-T' Bienes. 
Re- 


Dr htsman (Assistant) 


Also preparation AMILEE., AMLME. and and 
AMLC E.—PE} ia ite. 254, Oxford-road, Manchester. 
Li 





ED in London (City), used to General Engi 

ing oa Constructional Work. Applicants must be ineligible 
for military service, not engaged on Government work, and 
reside not more than 10 miles away. Also must have had at 
least two years’ experience in Engiseer’s office or on works cf 
construction.—Write, stating age, refereaces, salary souayes, 
to Z.R. 797, c/o Deacon's, Leadenhal!-street, E.C. 677 





(thief Engineer of Experience, 


and rong bog p Soma of large works, conversant 
with the type ngines, Boilers, Motors, Lighting, 
and — a ‘suite Lyk the 1e Textile Trade.— Write, stating 
One, 3 uired, age, ig ee gg — to 664, 21 

3 Norflkestreet, itrand, W 064 4 


ngineer 
Electrical 





and General Engineer 
Tutor. Must bave good qualifications 


and be ineligible ~ military eh 4 Salary comenaeere 
£200 per annum.—. ly, sending fu amici 
GUVERNORS, Bennett 6 liege, Sheffield. 643 a 





to communicate at unce with the cndernated, ‘whe will give 
all information as to the proposed arrangements for the 
presentation (which will take before the end of the year), 
and who wiil ae ay subscriptions. 
OHIN Wat, CROSTHW AITE, W: —. 
rge-s' rect, Glasgow, 
6B Secretary. 


Ez gineer, Mechanical, Wanted, 


with good knowledge of constructional work, to estimate 
costs, superinvend correspondence, and control designing of 
runways, telpher®*, hand cranes, and other lifting machinery at 
a oontroiled works. ae, 687, Engineer Uffice, 33, Norfolk- 
street, Strand, W.C 6.7 F 





niversity of London. — The 
Senate invite APPLICATIONS for the University 
READERSHIP in GRAPHICS and STRUCTURAL ENGI- 
NEERING, tenable at University College. The salary will be 
£3504 year, The Senate desire the aypeintment t to date from 
Jan , 1917, but it will e deferred, if n to Sept., 1917. 
‘Applications, ther with copies of not more than pees 
testimonials and —* of not more than three persons to 
whom reference may be made (ten copies of all documents), 
must be received not later than — tt on Monday, Ist Jan 
1917, by the Academic Registrar, University of London, Soutit 
Kensington, 8.W., from apg: mel as er pariculars may be 





agineer Wanted, Accustomed 


to factory work, by Leather Manufacturer in London. 
To control steam, mechanical, and electric 1 equipment of 
three fac ories. Salary £200 to £300 per ear, according to 
abilities and experience. Tepe 676, Engineer Office, 33, 
Norfolk-street, Scrand, 6704 





Dg et with Practical E <peri- 
ENCE, WANTED for manufacturing business in Africa. 
und.—Write, stati , experience and salary ex- 

to G.8., care of J. W. Vic érs and Co., Ltd., 5, _— 2 








[raughtsman, Good Mechanical, 


preferably with experience of Steam Turbine Design. 
No man on Government work need apply. ey nf stating 
qualifications, age, wemy’ fom required, and earliest 
mence, to your nearest boara of Trade Employment Exchange, 
mentioning this paper and No. A2656. 


[raughtsman. -—— Leading Man 
WANTED with experience in designing and arrange- 
ments of Chemical Piant; must be quick and accurate. Give 
references and salary required. No Eso at renee em- 
pea keel on Samberg eee work will be e ed.—Apply to your 

de Employment gj ony mentioning 
“The ‘eanoeer™ and number 604 








[Praughtsman Wanted for Jigs, 
Tools, and Fixtures for automobile details in Govern- 
ment controlled establishment. Previous experience essential. 
State age and salary required. No man at present on Govern- 
ment work need apply. “Arn geri ee 4 the first instance 
should be made to the nearest Boat f Trade Employment 
Exchange, mentioning “ The Engineer” and No. Aze47. 


[Praughtsmen Wanted for Steam 


Power Plant, Elevators and Conveyors, oe age 
Ironwork, and Water Supply Schemes. War 
person already employed on Goverument wack: vin ahs 
engaged.—State experience, when at liberty, and salary 
— to nearest Employment Exchange, quoting No. 
Azov0. 








Wanted for Controlled Works, 


FOREMAN over heavy and medium lathes ond 
machines on hydraulic work and gas engines. None engaged 
on war work need apply without permission of present em- 
ployers.—Address, pt previous and present ye yers, 
age, experience, = salary, 605, Engineer Office, 33, Norfolk- 
treet, Strand, W.C. 605 A 





686 ALFRED PEARCE GOULD, Vice-Chancellor. — | Mine. Se 
Pontypridd and Rhondda Joint Engineer, WwW orking, Wanted for 
WATER BOA EAM LAUNDRY, Suction Gas Plant, Electric 
ro wamaltoRiecene abs CSM R rons, ax | tts ata Mar, aa eth 
CG machinery.— to 
Board invite O. OFFER BS for | the PU ROHASE of a’ 30in. | 1269, sells J ‘Advertising ig Oftiece, ‘Fleet stront, Eat K.C. 682.4 


SYPHON com: or sections of sam 
Com ps = Sin. FLANGED STEEL TUB 


2 ther with 2 30in. SLIDE sulci 
VALVES, CAST [RUN PIECES, BENDS, AIR VESSE. 
con aE aan a BELL-MOUTH, HAD sTUcKs. 


“The bypbon has not been used, and is perfectly new. 
ves made by Messrs. Blak eborough and Sous. 
Foals and Specials made by Messrs. T, Piggott and Co., 


For 
Offies, Port Pour apply to the Waterworks Engineer's 
Offers to be addressed to the waprpened. 


NICHOLAS, 
Water E Clerk of the Board. 
Pont idd, 


November, 1916. 608 








Engineering Assistants Wanted 


with experience in the Erecti 
Chemical and Electrical Plant. Give aan and me 
required. No person at present employed on eS Ae en 
work will be engaged.—Apply to your nearest Board o: 
are Exchange, mentioning ‘‘The Engineer” and 
nun 


Ere erienced Man, to Take 


RGE of about 60 LATHES on 60-pdr. Shells. 
district. Good 
on Fae ma mira 
our nearest Employmen 
ae and No. re 








Gorernment-controted 
prospects to organs men. 
work need not apply.—. 
Exchange, tantioning es The 


a howe oe 








[ixperienced Foreman Armature 

VINDER eA. and D.C. Winding Department of 

Manchester controlled firm. Must be first-class man and 

have held similar position. State age, experience, and 

required. No person already on Government work will be 

eo .—Apply your nearest. Employment Exchange, quoting 
0. A2690. 


Foundry Foreman.— Wanted, a 


competent = thoroughly | inte for prod in modern 
methods and powe' gz P 

F hncighet of bet aver tect diti 4 Jord niser and 
rm manager of men. State’ 2, experience, and es re- 

quired. a employed on Government work need not 

apply.—Ap) ply your nearest “gaan Exchange, mention- 

ing “The Engineer” and No. A 








ing large 








()!4- -established Sheffield Manu- 
FACTURERS of Knives. Toole, a hy Machines, 
introducing very tog, tcc em for tions, 
Dre's Studs, having en si bitities. "SEEKS a young, 
very experienced ENGINEERI G PARTNER with £1000 to 

£2000, or would SELL this coon: of the eatin. iden, 
630, Kngineer Office, 33, Norfolk-street, Strand, W.C. 6t0c 


Steel Exp ert and Metallurgist 


———, PAREN eRSIP in firm where technical 


ee a or would Consider Purchase of 
suitable ages , P96, Engineer Uffice, 33, Norfolk- 
street, Strand, W.C. P9% 


anted, Double-ended Punch- 


a and: ce pons MACHINE, in first-class con- 
dition. i .—Address, 519, Engineer Office, 
33, Norfol street, Strand, Cc. 519 F 


W anted, Economic Boiler, Evap- 
ORATION 5000-7000 Ibs. per hour, must insure for 
100 Ibs. working = ssure; also SUPERHEATER for same.— 
ee P152, ngineer Office, 35, Norfolk-street, ae 
VC. 152 F 


W anted, Electric Goods Life, 


to carry 10 to 12 cwts., with cage approximately aft. 
square by 6ft. high, to travel deft. 4 B.H.P. MOTOR 
REQUIRED to work some, continnous current, 440 volts 
Ful particulars and price to HULL CO-OPERATIVE So- 
CIETY, Ltd., 26, Jarratt-street, Hull. 686 


Wanted, for Immediate Hire, 


TWO BARGES, to 600 tons each capacity (or 
nearest thereto), with large doors suitable for conveying Town’s 
Refuse to Sea.—Address, with full specification and sae 
to 675, elites, Office, 33, Norfolk-street, Strand, W.C. 675 r 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, LONDON, E.C. 


Albert-square, Manch 
2%, Collingwootl-atrest, Newoastle-on-Tyne. 














also 








Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paces II, HWl., LXXVII. , 


Numerical Index to Advertisements, 
Paes LXXVII. 


toet pee 








ll 


THE ENGINEER 
———==_— 

















W anted, ..Flat Bottom Rails, 
XN Roy 
“a gol 2,20; ae et ie S Box I esr 
a joy Edinburgh. 





anted, Generating Set, 200 
to 400 K.W., 240 bs he C. eompound-wound apnamo, 
preferably Bellies Engin ¢, 136 Ib, superheated.—Full particulars 


te S. CLIFFORD Tsk, 50, Moorgate-street, London, 4 

Wine Quanti ity ot 2in. and 
lin. IRON WATER PLOB; thust be ib con‘ti- 

pened ‘ome whefe seen.—Box 178, Robertson and mes - 





Oo FOR SALE. 


300 B.H.P. WILLANS. DIESEL 
OIL ENGINE, 


260 revs., with Messrs. Heen’n atid Froudé’s “ Little ” Coolérs, 
also fuel reservoir direct-coupled to a “Castle” radial poéle, 
6-pole DYNAMO, compound wound, 200 K.W., 400 volts, with 
Static Balancer and Switchboard by J. HB. Hélmbs and Co., 
Newcastle-on-Tyne. 
Absolutely new plant ready for erecting. 
Phe Pio, Bngihest Oiicé, 33, Noffolk-Rtréet, Stéatia, 





anted, hr 8in. by 6in., 

p to “adres n. by 6in. STEEL JOISTS. _ State price, 

lengths, ke. A 663, Engineer Office, 33, Norfolk-street, 
Strand, W.C 663 » 


~y 
anted, Second - hand Foster 
REDUCING STEAM. VALVES, tatious sizes Se to 
4 inches for 160 Ib. pressure to 20 Ib. pressure, — oe a dition 
= full partictilars, with lowest cash pries, to THE Be La iH 
VEGETABLE OLL EXTRACTION CORPORATION 
Angel-road, Edmonton 


. vr . . 
W anted for Urgent Munition 
CONTRACT, one Sin. SELF-CENTRING CHUCK. 
Good seeond-hand would be consiaered. Address, 713, Sea 
neer Office, 33, Norfolk-street. Strand, W.C. 


Wanted, pecond- hand Steam 


RADIATORS.— e full rarticulars, with lowest 
cash price, to THE BRITIRE VEGETABLE OIL EX- 
TRACLION CO., Lid , Angel-road, Edmonton. 709 


W anted, Second - hand Steam 
VALYES up to 8 inehes for 160 Ib. ure, Hopkin- 
son, Dewrance, or other good mace 3 ryt and 
full Tye with lewest cash, pri oT BRITISH 
VEGETABLE OIL EXTRACTION "CORPO ATION, Li Lid, 


Angel-road, Edmonton. 

\ anted, Slow Combustion} — 
STOVE. large size, for workshop.— FIBLDING, 

Rikenel, Gloucester. 604 F 


Wanted to Cateiaen: Low: Sided 


K-TON WAGGONS in good condition ; suitable con- 
Scott, E 662 F 




















SALE 


STEAM LOCOMOTIVE AND DERRICK 


CRANES. FOR 


i CRANES 
2-ton seam . Crane, Isles £250 
= fa. Crane, P seth end and Applets; GMD. wep. 


condition. 
} steel jib and 


normal ad in geod 
10-ton Tho gheve ses Derrick, igang by pats 
met 3 agecs 
mi ton team rede! Crane, by Buttéts ; good crane. 
Beton fixed Steam Derrick Crane, by Morgan ; good crane. 
a fixed Steam D.rrick Craue, by Morgan ; good cranc. 
ELECTRIC LOCO. CRANES. 


S-ton Electric Loco. Crane, by Grafton; 34ft. steel jib 


Above are first-class modern cranes, formal gauge. 
ELECTRIC OVERHEAD TRAVELLING 
. vee ANES. 


1$-ton Four-motor €rane, iw et 2555. 
10-ton Four-motor Crane (Cote 28 _ ‘San 2425 
; be lengthened to suit 


customers” Sageiressenta at it fet cost } 
£80. 


5-ton Crane, — sagen single notor, Price 
e are all good overhead cranes. 692 


JOHN F. WAKE, DARLINGTON. 


\ ee 





Disposal, Five 48in. Sus- | 


ie xe BELT- DRIVEN CENTRIFUGAL MA- 
Laidlaw’s make, “Swan-neck” ty com. 


= he discharge valve and ‘linings; one unu , four 
cnenties used; prompt delivery. What offers ?—Ad: . P1LB3, 
Engineer r Offion, 33, 33, Norfolk-street, Strand, W.C. P1236 





tractors’ use.—Box 180, Robertsen and 


Wanted, Two Double-action 


POWER PRESSES, 100 tons capacity; 8in. stroke: 
o- Single-action, 100 tons; 6in. stroke, Two Si Single-action, 








or Hire, Pumps and Well- 

Pg med ee mf ey élls, &c., 2in. 

24in, diam.— RICHARDS and . Upper Ground- 
Fs London, Bi E. Telephone No. 978 8 Ho. Re 





60 tons, 4in. stroke. New or Second-hand, in 
ared or fly-wheel._DIENY and LUCAS, 329, 
folborn, W.C. bis3 


Wanted, 30 Tons Buall-headed 


RAILS, 65/70 Ib. per eee i ange 698, Engineer 
Offiée, 33. Norfolk-street, Strand, W Bs’ 


(Jranes Wanted, 5-Ton Sey 


CRANE; state pressure, boiler insured for, aud where 
peire can be tmaslacted- Box 174, Robertson and Scott, a 
F 


[ennary Plant. — Wanted to 


PURCHASE, comylete equipment, suitable for hostel, 
bcarding 1000 Fands at large munition work».—Reply to 
WORKS ENGINEER'S DEPARTMENT, Austin Motor Co., 

Ltd, Northfield, Birmingham. P151 F 


High 
Fr 














ocomotives Wanted, Must be 


in good condition. State pressure neared for and where 
seen.—Box 172, Robertson aud Scott, Edinburgh 648 F 


Refrigerating Plant, Second- 
4 to 6 tons cH oe WANTED for MILK 
COOLING; enclosed type prefe: md full particulars, 
with name of maker, price, &c., 7. —— RIGERATOR. c/o 
Pratt and Co.. and Co.. 9, Essex-street, , Strand, V W.C. P16 F 


Second - Hand Gas Eng ine. — 


Ps he ph j purthasé 15 to 18 HP. S ND-HAND 
GAS ENGINE —Offers at once, svecifving make and age, an 
whether mane », to CLERK TO GUARD Poor Law 
Offices, les New-road, Salford. 673 F 


Small Electric Drill Re re 


in good working order and ner to work off wall egy 3 
, Engineer Office, 











200 volts. 60 enverese. Sddres 
Norfolk-street, Strand, 





V ertical or Horizontal Gas 
— aoe leading make) REQUIRED, 60 H.P 
to100H.P. Must be good condition and for_ immediate 
délivery.—Write, 1268, Sell’s Advertising Offices, Flee: en 
E.@. : F 





At Comp ressor.—For Sale, One 


few Steam. at egy AIR COMPRESSOR : 
cubie feet freé air per min. . pressure. Ready i to 
diate delivery.—GuEEN eg CARTER, Ltd., Vulean fron- 
works, Winchester. 670 « 


Boilers for Sale.—One Cornish 


BOILER, 2%ft. By 7ft., b¥ Hutchinson, of Bury ; passed 


for 80 Ib. 
Two CORNISH BOIL Sas. 2ift. by Sft., by Davey, Paxman ; 





Two CORN TS BOILE RS, 10ft. by 4ft., by Fraser; passed 
for 80 Ib. pressure. 

Two L. = nape! ——_ 22ft. by 6ft., by Tinker ; 
passed for ie on ; 

One VERTiC L CROSS: TUBE BOILER, 8ft. by Mt. 6in.: 


passed for 80 lb. pressure. 

One V. ERTIC AL Marshall-Hopwood ‘bel las yea BOLLER, 
8ft. Bin. by 3ft. 4in.; passed for 90 Ib. prees 

One VERTICAL TUBULAR BOILE Re oft. by 3ft. 3in.; 
passed for 50 ib. pressure. 

One yet 3ft. by ft. fin.; passed for 60 lb. pressure. 

One GAS-FIRED Ditto. 2tt. re. by lft, Sin 

One * Geese Patent FEED-W R HEAT ER, for dealing 
with 9000 Ib. per hour, by Swste. re: ark. 

One Berryman ty +4 VEKTICAL F EED. WATER HEATER, 
— ft. high by 3ft. diameter, with 23 brass tubes, 2in. dia- 


a One Independent Sectional SUPERHEATER, to superhéat 
15,000 cubic feet. - | steam per hour at 150 Ib. per square inch 
to 400 deg. Cen 
“ine USDERTYPE ENGINE and BOILER, by Rober; 
cylinders 8in. and 12in. by 18in. stroke; boiler 9ft. 6in. long in 
barrel by 2ft. 9in. diameter, for 140 Ib. pressure. 
GEORGE COHEN, SONS AND CO. 
600, Commercial-road, aaceee gE. 


ELECTRIC SETS FOR ‘SALE. 


450-500 K.W. GENERATOR, componnd-wound, by 
Armstrong- Whitworth, 2 volta, ad 80 r.p.m., 


2012 « 


complete switchboard and all accesso: £1150 
350 K.W. Westinghouse ALTERN. NATOR coupled to 
— and Robinson Engine, volts, good con- Oe 
ditio 
Tandem COMPOUND ENGINE, Cole, Marchant and 
Morley, coupled to 250 K.W. Generator, 500 volts, __ 
120 r. Fi m., E.C. 26E0 
Two 50-75 K.W. Coupled GENERATORS, compound- 
wound, by “armstrong- -Whitworth. 230 volts, D.C. £375 
Combined Automatic High-speed ENGINE ana GENE- 
RATOR, one bedplate, by Westinghouse Co., 
K. 4. .5 Six-pole merator, 126 volts, 350 ape. as 


Price 
80 H.P. “GENERATOR, 350 volts, D.C. .. . £150 
130 H.P. MOTOR, E.E.C., 450-500 volts £220 
A large number of very fine Switchboards Instruments, 
Rheostats, &c. 


JOHN F. WAKE, DARLINGTON. 


For Sale : 
ONE MILE of NEW 164 lb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
ew ¢ SECOND-HAND PIT rand Cart Ib. FLANGE 
Relayable way ort and Road Sleepers, 
Crossing Timbers, Pit Props, and 


B. M. RENTOS bod CO., 
Market-place-bui'dings, High-street. Sheffield 


Sale, Almost New Hori- 


or 
k ZONTAL BORING wane spindle hin. 
diameter: 


Spl 3006 








One 12in. stroke SHAPING MACHIN sae. 
One 6ft. PLATE-EDGE PLA ah te MA NE. 
Doub gg ane a a DRILLING 
MACHINES. diameter. 
"PLATE BENDING ROLLS. 


ne IDDEL ia Spar 40, St. Enoch-square, Glasgow. 703 « 


Lie Sale,‘ Ingersoll” Belt-driven 


apacity, 8 eh ving ay a cylinder by 14in. stroke; 


ressiré 
tu Ibe: fiey ‘saseh a chcamioatamh, BL and 
, 40, St. Enoch-square, Glasgow. 





per snininte ; ; a 





Fe Sale, a 4-Ton Thames 
Iren Company's aaa Saeps. Can be seen working 

time i roinpt cash. As 
to The MANAGER, Ghs “Works, mee Acta Pidin, Co. Durha 





G 


; 5 a | yr 
or Saie, an Electric Wharf 
CRANE, by "Grafton, ta deal with 20-30 ewt. loads; 
lattice steel jib 37ft. ; motor, 29 volte; ctané one on Ott 
cirele ; not portable. —GEV. COHEN, SONS 
Commercial-road. E. 


For Sale, 








= pg 3000 


_ MILD STEEL - rn eee 
thick, Pa cone quanti' 
POTS, 9in dares 8 Engineer , 33, Norfolk- 
street, Strand vo 86 
or Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W. 
1200 r. og 200 Ib. to fose-in.. with alternator field-rotati: 
wee and exciter eomplete ; 6000 welt maximum joad, 


les, aa a vatuunl of 
27hin: Whew 400, supplied, 
po ae with three-throw type alr pamp, driven by 


KW ALTERNATOR, three- _phiee, 00 cycles 50 cycl 
560 volts, by y B.T.H. Co. Fy ~ hor 
ph ge by Barclay, 26% n. Ff, wie fist ia. TP - el, 

-wheel 20ft. ‘inn e set. 
TWO. a Est RG URE 3 LOGE 6 GENTRAT. 
W., Den hanptond eound, 


350 


und 


separa! 

G BNERATING SET, comprising 3-crank com- 
pound engine ; Dyname by Siemens, aoe 500 volts D.C. 

80 HP. PHONIS ee A:U., 625 volts, 


SADDLE TANK: £060, }2in: cyls., 4 wheels 
steam pressure. 

Loco. "in. "ofl 1d 14in. stroke, 6 wheels coupled, 

VERTICAL BOILER. Sit bigh x 4it. dia., with 


two cross-tubes for 80 1b. pressure. 


R.-H. LONGBOTHAM & CO., Ltd., 
. .WAKEFIELD, 


“we “¢ MILBUF RN HOUSE, ee meneeecgery 


fet. Aaa. = his Ft Wakefield.” 2017 





Fers Sale, Blowers—7in., 5in., and 
pease for ect Dirge Ph reese €0., 


i Sale, for inmmaiiais Delivery, 
“NATIONAL” GAS ENGLN 
of towh eto ition. lf 
A 


starter, —— and tanks complete am aad Laer 
COWLIN and SON, Seration-st o 








netic 
7. 


Fer Sale, 3 Ding’s Ma 


SEPARATORS, new, 220 volt. we hiatee 





40 H.P. motor: 

3ton_Electric Loco. Crane, by Smith ; 30 H.P. motor, 23ft. 
steel jib. a 

2-ton Electric Loco. Crane, by Isles. Prive £326. ; 


Fe, Sale, One Belliss Engine, 
: @ylinders, with 70 K.W. single phase, 60 


0 volts alternator. THOMAS JOHNSON, Presotit 
Tieve Wien” a 


Sale, One Welded Saddle 


ae PE HOT WATER BOILER, jin. plates throu chout, 
6ft. long x 3ft. wide x 4ft. deep; cross-tubes welded in fire- 
box ; capacity 2600ft. of 4in. pipe. aerate pressure test 
certificate, 40 Ib sq. in, Supplied by Staintou. Entirely 
new, never been fix Address offers to 706, Engineer Office, 
3, Norfolk-street, Strand, W.c, __ 1064 


or Sale, Steam Engine, by 
Saxon, 120 H. es horizontal sing} ary, comypou msund 
non-condensing,C orliss ty pe, yee 12in. and 
Apvly. 'B URY ELECTRICAL PLANT 
Megtounds, jury, 


por Sale, Theodolites, 


DRAWING y INSTRUMENTS, SCO} SECOND-HAND. 
ge Gray's Inn- on 














Fo: Sale, Leve 
ae tA IngrRUMEN SBOOND-HAND. 
N’S, 338, High Holborn, W.C. 
“Tavaie Gray’s Inn-road). 2005 
or Sale, Two Gas Engines 


axman), direct oor Generators 
ECC ). ies we ait KW with wit is Generator, 
ba fe atl fi Fee 74, BBS, Enel G74 
lelivery. ication from ngineer, uBbe- 
iver P132 o 


Fer Sale, 100 K. Ww. Generator, 


110 volts, fitted with interpolos, 3 bearings and driting 
vulley, for litiniedinte delive ry.—J. T. WILLIAMS, 37, ‘aon 


Victoria-street, London. 


Dec. 15, 1919 
ste 
THOS. OXLEY, LIMITED, 
ENGINEERS, 


SHILOH WORKS, SHEFFIELD. 
MANUFACTURERS OF IRON and STEEL 
LADDERS. Any size made to order. 
STEEL CONSTRUCTION WORK. 
STEAM PIPE*UPPORTS. Any He'ght orany Base, * 
PIPE SCREWING FOR STEAM and WATE 
TO ANY QUANTITY. 

COLLIERY and WORKS STORES SUPPLY 
CONTRACUORS. 


*Phone 4186 (3 lines). Telegrams—* Lronical, Sheffield.” — 70 


“PATTERNS. 
GEO. WAILES and CO, 


of 38, EUSTON ROAD, N.W., 
prepared to ary ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches. 
Work cafi be carried out under customers’ personal supe 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, All Sizes. Sp! 50 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, nsan SHEFFIELD. 
Manufactarers of 
Gvery Ovecription of RAILWAY CARRIAGES, WAGONS 
TRAMOARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 











Fe: Sale. 200 H.P. Gas Engine 


and Rie ts pad PLANT, nearly new, for immediate de- 
livery.—J. T. WILLA Mb, 37, Queen Victoria-street, Lede. 


e 








athes, 6in. and 94in., New, 
are make, h-speed Inv niiedie’ iate ‘e hvery, 
IN D-HAND. me "ie and llin. "SCREW CUTTING 
afd 6in. PLAIN’ LATHES, Foxy Uae Universal 
MILLER, 2in m. Holroyd PRO NCH 
DRILLS.—DOW Nine. 12, Longbridge-road, birntaghat 
a 





MACHINE TOOLS 


FROM STOCK AND EARLY DELIVERY. ° 


All subject to the approval of the Ministry of Munitions. 


NEW. 
‘Three pall £15) SHE SRS Stock 
Three FINISHERS . Stock 
One a9 ie ied ui waning Sensitive BENCH DRILLING 
Stock 
a ~ Sensitive PILLAR bRILLING 
nag INES Stook 
Two 12in: Sensitive DRILLING MACHINES Steek 
Two Double DRY GRINDERS, with two 12in. x 2in 
wheels, Complete on pi'lar Stock 
One small ble DRY GRINDER, Simple pillar Stoc« 
Ste Ett and Whitney HORIZONTAL TAPPING 
ACHINES, to tap fo jin. Stock 
SECOND-HAN). 
One large VERTICAL MILLER, by Hulse, with 2ft. 
diam. table, 18in. x 20in. sq tab ie, 20in. cross feed. 
Bin. longitudinal feed, to admit about 36m. diam., 
wae oe iridie to —- table 24in. Stock 
One in. E, on 9ft. bed, complete with 
usual accessv: Stock 
Two “Grid ley” A UTOMATICS, in. Stoek 
Six “‘Gridley” AU'TOMATICS, 4jin Stock 
One large “ Baker” DRILLING MACHINE Stock 
AL sO a, STOCK. 
CHU: 
Twist. SORIL 
MILLING cu tre RS. 
J AMES | wW. OARR and ne 0» 
Vietoria-street, London, E. 
Toibgremn Dest tess Cannen; London. 
Telephone—City 4532 (four lines). 712 ¢ 





MACHINE TOOLS 
FOR SALE. 


OUR DECEMBER 
DELIVERY LIST. 


SEND FOR Ist, 1916, 
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| not keep tight until some further expansion joints had | to a comparatively small volume—about 550 litres, 








THE MISOX RAILWAY. | been added. or 121 gallons—a second, but ice also causes difficulties, 

By 8. BERG. and if the protecting grids be not arranged in the 

No, I.* earn iret aa Sa ae a | right way the ice is inclined to choke the openings, 

OnE of the chief features of this line is the hydro- A TTT y and thus to prevent the water from passing through. 
electric power station, which includes two Pelton | g | If the openings between the bars of the grids be 10 em. 
wheels of 800 horse-power each. The whole electrical | N _ wide or more the ice does not choke them, but as this 





is too great a width to provide for proper screening 
or 210f.—or £8 8s.—per horse-power. This very low | of the water, the best plan seems to be to have a 
cost was only possible because (1) the water rights | | cet double set of grids, one of which can be drawn up in 
were obtained free of charge ; (2) the water could be T 7 the winter time, when there is generally only a small 

| 

Ss 

N 

S 
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equipment was provided at a total cost of 335,000f., | 
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taken from the Moésa river in a very easy way, | amount of foreign matter to screen, and can be let 
without any great expense in weir construction, down during the rest. of the year, when the narrow 
though a rock foundation was not available just at | openings are wanted. 








THE PERMANENT WAY. 


From Barnharding ———S~S*S~S SY No Curves of transition similar to those used on the 
Grissons Railway were used. Between the transition 


Ly GOA y y ) Y Ly 
yy Yh ti 7 * 3 
FITTITTATTTTTATITTTPATI ITNT TTT TTT ATTY \ G Y curves and reverse curves a straight portion with a 


minimum length of 10m. had to be introduced. The 
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Plan. gy Cross Section 
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Fig. 25—METHOD OF BONDING RAIL 





| ordinary speed of 40 kiloms. an hour was reduced to 

| 25 kiloms. on the 1 in 16.6 gradients, the super eleva- 

| tion of the outer rail in the curves being correspond- 

|ingly reduced. As regards widening out the gauge 
on curves, it seems advisable to use a wide limit, 

| where sharp curves are combined with steep gradients, 
as any narrowness must tend to increase the wear of 
the rails and wheels. 

The steel rails used weighed 25 kilos. per metre run, 
'and are laid on wooden sleepers. At first steel 
| sleepers were thought of, but at the instigation of the 
size. The total available head of water is 334 m. | writer it was decided to use wood, principally because 
—1095ft. 6in. The internal diameter of the pipes = |it was found cheaper in the first instance. The 
employed is 0.50 m. The upper section is made i ee =e | writer believes that wooden sleepers of the right kind 
with cast —_ pa or wre lower — in — the “THe ENGINEER” Swain Sc. provide the cheapest and best solution of the problem 
pressures due to head alone reached as much as : |of permanent way construction, and considers that, 
470 lb. per squareinch, are Mannesmann steel tubes ee a a akan speaking, they are far preferable to steel 
of 8 mm. to 10 mm. thickness. | That the weir and the intake were easy to construct sleepers. Bed-plates were applied. The dimensions 
, At the commencement, before the pipe line had | can be seen from the plans—Figs. 21 and 22—which ' of the sleepers are 1.80 x 0.18 x 0.13m. In all 





- 23.70 


~s 
“THe Encincer” Swain Sc. 
Fig. 21—-WEIR AT SAN GIACOMO 


the point desired ; and (3) the water pipe line, though 
proportionately the most expensive part, was only 
1660 m. long, and was constructed without any 
particular difficulty. 

The building of the power station was not a difficult | 
matter either, but the house itself was of rather large 
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Fig. 22—ARRANGEMENT OF THE INTAKE AN SAN GIACOMO 


been thoroughly tested, several of the cast iron tubes show the work practically as it was carried out. | there were used about 25,000 impregnated pine and 
burst, which naturally caused interruption of the | Some huge blocks of rock on the right-hand side of | 17,000 stone oak sleepers, the latter being used on 
service. The steel tubes did not cause any trouble of | the river, just where the weir came, offered a splendid sharp curves and steep gradients. 


FENCING. 
Though only a secondary line the railway had to 
be fenced throughout. 


THE ELECTRIC EQUIPMENT. 


The Power Station.—The pressure water, as has 
been said, is passed through two Pelton wheels of 
800 horse-power each. On the same shafts are 
coupled one alternator of 600 horse-power and 10,000 
. > vo]ts,. and. one_.continuous-current dynamo of 1500 
I og volts. There is the usual accessory plant necessary 

for an electric installation of this character, but no 
storage battery. Sections and an inside view of the 

power station are given in Figs. 23 and 24. 
The line is worked with 1500-volt continuous 
= current. At Roveredo, at kilom. 11, there is a 
Kae transforming station, to. which the 10,000-volt alter- 
A nating current is brought from the power station by 
a high tension transmission line of copper wire 4mm. 
|in diameter. The sub-station contains two alter- 
/nating current motors of 400 horse-power each, 
direct coupled to two continuous current 1500-volt 
dynamos. The distance between the power-house 
| and the sub-station is 21.2 kiloms. The contact line 
and the feeders are of copper wire 9.5mm. in dia- 
‘meter. The method of suspending the contact. wire 


























ee ee ee may be seen from the illustrations, Figs. 27, 33 and 
; 34. The feeder from the power station to the railway 
that kind, but adequate provision not having been | protection for the intake works. At this elevation the |—-1.5 kiloms. distance—is 10.0 mm. in diameter. 





made for expansion and contraction, the joints would | severe winter, with its low temperatures, had to be | Thirty-two lightning arresters are distributed along 
considered. Not only does the water dwindle down | the line. The return circuit is made by means of the 


* No. I, appeared December ist, 





524 THE ENGINEER 





Dec. 15, 1916 





rails, and the method of bonding the joints in these | 24 seats, or 51 seats in all. 
is shown in Fig. 25. Altogether 400 cross bonds ments are separate from these compartments. 


Scale of Feet. 
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Fig. 26—CURRENT COLLECTING BOW 


between the rails were made. The rails are con- 
nected with 


wire. 


of 60 horse-power each, and with apparatus 


the power station by means of a special 














Fig. 27—THE STATION AT LEGGIA 


ROLLING STOCK. brakes, 


The motor passenger cars are on two bogies, and | brakes. to 
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Fig. 28—THE RIVER CALANCASCA AT GRONO 


have two second-class compartments, with six |introduced. The weight 


seats, and two third-class compartments with 15 and | pletely loaded is 34 tons, or 8.5 tons per axle. 







The driver’s compart- | current collecting bow is illustrated in Fig. 26. 
Each | motor goods wagons are also carried on two two-axled 






coach is fitted with four continuous current motors 


for 


electric lighting and heating, together with hand 


and a complete arrangement of ‘‘ Bocker ”’ 
Electro-magnetic rail brakes 


be 


The 





The 


| bogies. They have each a capacity of 10 tons, and the 
equipment is the same as that of the passenger motor 
coaches. ‘The remainder of the passenger, post and 
| goods cars are of the ordinary two-axled type. 


DAMAGE CAUSED BY EXCESSIVE RAINS. 


In the month of August, 1908, a very heavy rain 
| storm swept over the Misox valley, and especially over 
| the mountains round its head. The mountain rivulets 
| came down very full of water and with a corresponding 

violence, carrying with them great masses of material, 
| which covered up the main road at sixteen places, 
and interrupted the railway at three places. 

First there was the interruption caused by the 

river Calancasca, at Grono. The various capricious 
movements of this river during recent years are shown 






Left Bank 
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IN OLD RIVER BED 


“ 
THe Encineer” 


Fig. 31—TRAVERSE 


in Fig. 28. The river bed, where the railway crossed 
it, was of a very settled and firm character, as were 
also the adjoining banks. Everything indicated that 
the river in the neighbourhood had not for many 
years undergone any change, and, in fact, no change 
was remembered by the local inhabitants. In the 
position shown by the line a, 6 on the plan—Fig. 28 
—was the railway bridge, while at c,d was an old 
arched two-span road bridge made at the same time 
as the main road—about 1820. The road ran in a 
very crooked fashion close to the bridge, and passed 
along the foot of the steep mountain, probably 
because the engineer who built the road had been 
anxious not to interfere with the river bed. 

By reason of the rain storm just mentioned the 
river in August, 1908, carried such an excess of water 
that it cut into the left bank just above Grono, where 
there is a very high slope of somewhat loose material. 
The river at this place, having a very strong fall— 
about 1 in 10—easily carried away the softer material 
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Fig. 32—EMBANKMENT PROTECTING 


Swain Se. 


WALL 


of the banks, and even bore along with it blocks of 
rock. These heavier pieces were constantly rolled 
over and over, the rapid current continuously cutting 
away the material in front of and underneath them. 
Further down—about 400m. above the old road 
bridge e, d, where the fall only amounted to 4 per 
| cent., or 1 in 25—in itself a very heavy fall for a river, 
| and sufficient to produce a current which would carry 
| away all loose material and moderately sized stones- 
all the heavier part of the material cut away at the 
point further up was deposited, and blocked the 
openings in the bridge. The river bed was rapidly 
filled up, which caused the water to rise and pass over 
the railway bank just below the bridge, which bank 
| got partly washed away. At the same time the river 
made a new channel for itself—see Fig. 28—taking the 
line of shorter distance and steeper fall, and cutting 
| the main road away for a length of some 50m. Views 
| of the bridge, before and after the flood, are given in 


of these cars when com- | Figs. 29 and 30. 


To repair this damage the following works were 











Figs. 29 and 30—-THE BRIDGE OVER 


THE CALANCASCA BEFORE AND AFTER THE FLOOD 
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carried out. Realising the danger threatening by a 
further slip of the bank, the material of which was the 
real cause of the havoc, a new channel for the river 
was cut in the rocky right bank, opposite where the 
slip had occurred. At the Jower end of the channel the 
old river bed was blocked by means of a traverse, 
below which the rock channel ended in a drop, so as 


in 1908 did great damage were at Buffalora and 
Lagebach, below and above Loazza. 

| At Buffalora, kilom. 26, where the 
| quently forms a fine waterfall some 120m. high, 
| there was brought down at the time mentioned such 
| @ mass of material that both the main road and the 
‘railway were covered, and both the bridges were 


rivulet fre- 


a 








Fig.33—-THE STATION AT MISOX 


to break the force of the water—see Fig. 31, The 
railway and the main road were re-located, and taken 
across the new river bed on a common bridge of iron 
construction, and the river bed was lined with bank 
walls of the normal section, shown in Fig. 32. The 
type of wall used on the right bank, above the new 
bridge, was of stronger design, its concrete foundation 


entirely buried. The railway, which is at this point 
on an embankment 2m. in height, got covered with 
4 1n. of material, and had to be re-located as regarded 
its longitudinal section, which was raised over a 
length of 600m. The river bed of the Moesa was also 
filled up, and the river forced into a new bed. Just 
above Loazza, also at kilom. 29, the rivulet cut away 











Fig. 34--MOTOR COACH ON LINE AT KILOM,. 31.0 


being reinforced, and the whole wall above made of 
masonry in mortar. The weak point in this work 
would seem to be that the foundation not 
strong enough, even if the construction employed is 
sound to enable the wall to withstand such local 


18s 


undermining in front of it as the river is now pro- | 


ducing. It is clear that, if the undermining assumes 
greater proportions, the wall may come down before 
long, and there will be a repetition of the disaster. 
When in 1911 heavy rains again occurred, the works 
were partly destroyed—-see Fig. 28—making rein- 
forcements and rebuilding necessary. 

In 1913 the river got wild again, and moved the 
material of the river bed, between the new bridge 
and the traverse, in sueh a way that it filled up the 
new bed, and resumed its old bed through the old 
road bridge—c, d—bearing with such violence against 
the right. bank—at e—-where there is an intake for 
a small canal used for a workshop a little way on, 
that it broke down the bank wall, and threatened 
to break through the old road, which, at this place, 
prevents the river from obtaining access to a dip of 
ground leading down to San Antonio, which is a part 
of the big village of Roveredo, about 1 kilom. away. 


Luckily, at this critical point the rain ceased, or the | 


damage done would have been very great. The two 
other points on the railway where the rain storms 


| the upper abutment of the viaduct. and necessitated 
the introduction of an additional opening. 








THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No. VII.* 

WE may now make mention of three Bills having to 
do with the Channel Tunnel which were brought before 
Parliament, one in the Session of 1881, and the two 

| others in the Session of 1883. ‘The 1881 Bill was intro- 
duced by the South-Eastern Railway Company, 
‘and under it were sought additional powers for 
| making experimental borings in connection with a 
|submarine tunnel. The Bill passed into an Act, 
'and it was under its authorisation that much of 
| the work connected with the two shafts and borings 
|already described were made. Under it, too, a 
| third shaft was sunk, this time on the Dover side 
‘of Shakespeare Cliff, and it was intended eventually 
| to connect this shaft with the tunnel driven from 
| the shaft on the west of Shakespeare Cliff, so that 
lit might be used for drainage and ventilation 


| purposes, 
Sd ee ae No. VI. appeared December 8th. 





Of the Bills brought forward in the Session of 
1883, one was advanced by the original Channel 
Tunnel Company of 1872, and the other by the South- 
Eastern Railway Company. In the first Bill the 
London, Chatham and Dover Railway figured 
prominently, so that for all practical purposes 
it was one railway against the other for rival schemes 
for the construction of the tunnel. As showing 
the divergence between the two schemes, we make 
the following quotations from the two Bills regarding 
the railways which it was proposed to construct 
in connection with the tunnels. 


QUOTATION FROM THE CHANNEL TUNNEL 
COMPANY’S BILL. 

After stating that by its Act of 1875 it was em- 
powered to carry out preliminary experimental 
operations in connection with the tunnel and to 
purchase certain lands, houses, and buildings at 
the foot and on the cliff at St. Margaret’s Bay, 
pefmission was asked to construct :— 

(1) A Railway three miles, one furlong, two 
chains, and ‘forty links in length commencing in 
the parish of Ewell by a junction with the London, 
Chatham and Dover Railway, and terminating 
in the parish of Guston at the Dover and Deal Road.”’ 

(2) A Railway two furlongs and three chains 
in length wholly in the parish of Ewell, commencing 
with a junction with the London, Chatham and 
Dover Railway, and terminating by a junction 
with Railway: No. 1.” 

**(3) A Railway one mile, six furlongs, 
and fifty links in length commencing in 
of Guston by a junction with Railway 
terminating at low-water mark in the 
West Cliffe.” 

This Bill stated that it was expedient that ‘the 
company, the South-Eastern Railway Corapany 
and the London, Chatham and Dover Railway Com- 
pany be authorised “to agree in this Act expressed.”’ 
It will be noted that powers were not sought for the 
construction of a submarine tunnel ;' only for railways 
which would be subsidiary to such a tunnel when it 
was driven. The proposed capital of the company 
for the purposes of the Act was to be £750,000, made 
up of 37,500 shares of £20 each. 


two chains 
the parish 
No. 1, and 
parish of 


QUOTATION FROM THE SOUTH-EASTERN RAILWAY 
COMPANY’S BILL. 

Powers were sought to construct :— 

(1) *‘ A Railway (No. 1.) three miles, two furlongs, 
nine chains in length commencing beneath the bed 
of the sea in the Straits of Dover at a point 405 yards 
or thereabouts south of the centre of the South- 
Eastern Railway at the Eastern face of Shakespeare 
Tunnel near Dover-—(by a junction with the intended 
railway in the intended tunnel hereinafter described) 
and terminating in the parish of Hougham in the 
County of Kent, at a point 52 yards or thereabout 
northward of Ebns Road, otherwise Elms Lane, 
at a point two hundred and sixty yards or thereabouts, 
measured along the said Elms Road, otherwise 
Elms Lane, from the junction of the southern side 
thereof with the northern side of the main or high road 
from Dover to Folkestone.” 

(2) “A Railway (No. 2) one mile, one furlong, 
two chains, and ninety links in length, wholly in the 
County of Kent and the parish. of Hougham, 
commencing by a junction with the said intended 
Railway (No. 1) at the termination thereof as herein- 
before described, and terminating by a junction 
with the South-Eastern Railway at a point three 
hundred and eight yards or thereabouts from the 
Eastern face of the Shakespeare Tunnel, measuring 
along the said railway in the direction of Dover.” 

(3) “ A Railway (No. 3) six furlongs, two chains, 
and seventy links in length. wholly in the County 
of Kent, commencing in the said parish of Hougham 
by a junction with the said intended Railway (No. 1)- 
at the termination thereof as hereinbefore described, 
and terminating in the parish of Buckland by « 
junction with the London, Chatham, and Dover 
Railway* at a point one hundred and ten yards or 
thereabouts from the southern side of the Union Road, 
measuring along the said railway in the direction 
of Priory Station.” 

* * * * * * 

‘‘A tunnel and a railway therein, commencing 
respectively beneath the bed of the sea in the Straits 
of Dover at a point 405 yards or thereabouts south 
of the centre of the South-Eastern Railway at the 
Eastern face of Shakespeare Tunnel near Dover 
(which intended railway will form a junction with 
the intended Railway No. 1 at the point of com- 
menecement thereof as hereinbefore described) and 
terminating at a point beneath the bed of the sea 
51 deg. 4 min. and 41 sec. North latitude, and 1 deg. 
22min. 49 sec. East longitude from Greenwich.” 

From the minuteness with which the termination 
of the British portion of the tunnel is specified it 
is obvious that the point must have been accurately 
determined by French and British engineers. It 
is, at any rate, known that the South-Eastern Railway 
had been in close touch with the French Company 
for some time prior to the date of the Bill. 

It will have been observed from the foregoing 

* The inclusion of the London, Chatham, and Dover Railway will 
be observed. Up till the time this Bili was presented, indeed, until! 
very shortly before that time, Sir Edward Watkin had steadfastly 
sought to exclude the London, Chatham and Dover Railway from 
participation in the scheme 
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that the proposals contained in the two Bills were 
diametrically opposed in nature. The Government 
of the date treated the question in a clever manner. 
Having some inkling as to the condition of mind 
into which the nation was drifting it determined 
to gain time and see what happened. Accordingly, 


on April 23rd, 1883, Mr. Chamberlain moved in the | 


House of Commons that ‘‘a Committee of five 
members of this House be appointed to join with 
a Committee of the House of Lords to inquire whether 
it be expedient that Parliamentary Sanction should 
be given to a submarine communication between 
England and France, and to consider whether any 
or what conditions should be imposed by Parliament 
in the event of such conumnication being sanc- 
tioned. ase 
This motion was carried by 106 votes to 72. 


—— Existing lines 
—-=~ Proposed Tunnel! 
—= Projected Lines 
sees Discharge Gallery 
© Shafts & Borings 


“Tue Encinecr' 
Fig. 1—PLAN SHOWING LINE OF TUNNEL 


The Committee consisted of :— 

, Lords: Lansdowne, Camperdown, Aberdare, 

Devon, and Barrington. 
Commons: Baxter, Peel and Harcourt, Sir 
Hussey Vivian, and Sir Massey Lopes. 

A very large number of witnesses was examined 
by this Committee, the first being Sir Frederick 
Bramwell, an ardent believer in the practicability 
both in censtruction and working of a Channel 
Tunnel, and Sir Edward Watkin. The report pub- 
lished by the Committee consisted of 574 pages 
of ‘evidence, and was unfavourable. This result 
was arrived at practically entirely by reason of 
the military evidence—notwithstanding that it was 
conflicting—and by the feeling well-nigh of panic 
which was aroused by it. The Government then 
came to the conclusion that the interests of the 
country would not be promoted but might be seriously 
hazarded by the carrying out of a Channel Tunnel 
scheme, and the Bills were withdrawn. 

The popular agitation to prevent the construction 
of the tunnel, to which we briefly referred in an earlier 
article, was at this period at its height, and the finding 
of the Committee and the action of the Government 
really only reflected the general feeling of the time. 
It is no part of our business here to discuss the military 
aspect of the matter, but there is no question that it 
was largely the utterances of highly-placed military 
officers which influenced public opinion. 

Some of the reasons urged against the tunnel project 
were grotesque in the extreme, and they created, not 
without cause, a good deal of amusement among our 
French friends. Commenting in a recent issue on 
the utterances of Press of the period our contemporary, 
Le Génie Civil, said that many of them should have 
been laughed at rather than have been taken seriously, 
and it gave, as an example, the following :—A picture 
was drawn of “ Douvres envahie, une belle nuit, a 
Parrivée d’un train de plaisir, par une bande de 
touristes aux allures les plus plaisibles, mais qui, la 
nuit venue, se glissaient furtivement vers le port ot 
ils s’emparaient d’un approvisionnement de _ fusils 
apportés par deux vapeurs. Douvres pris, la garnison 
égorgée, le tunnel, pendant ce temps, vomissant sans 
relache des hommes de toutes armes, Londres etait 
envahie et l Angleterre conquise en quelques heures.” 
Such absurd notions as this did not, of course, repre- 
sent accurately the state of mind of the great majority 
of the people in this country, but it is unquestionable 
that there was a good deal of alarmist literature 
flying about, and, taken as a whole, the attitude of 
the country was certainly strongly against the con- 
struction of the tunnel. Government after Govern- 
ment strongly opposed any attempt to obtain sanction 
for the work. Bills for sanctioning a Channel Tunnel 
were rejected on the motion of the Government 
almost every year between 1883 and 1894. The most 
noteworthy of later attempts was that which was 
made by the introduction of a Bill in the session 








1906-7. Although this Bill was withdrawn it will be | 
of interest to show the nature of the scheme brought 
forward, and this we propose to do by reproducing 
two engravings which were published in our issue of 
November 9th, 1906, and which we had reproduced 
from the pages of Le Génie Civil of the time. 

It may be explained, with regard to Fig. 2 
that it is drawn to a distorted scale in which the ratio 
of the height to the depth is as 50 to 1. In our issue 
above referred to we pointed out that-in order that 
the tunnel should lie altogether in its chosen stratum, 
the longitudinal section assumed the form of a very 
flat M, and descended to a depth of 328ft. below 
water level. The stratwm through which the pro- 
posed tunnel was to be driven had a thickness of 
198ft., and was endowed for 142ft. with a compactness 
and impermeability more than suflicient to enable 
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AS PROPOSED IN THE BILL OF 1906-7 


a tunnel of a circular section, and of a diameter of 
20ft., to resist the pressure from above, while at the 
same time it did not approach too nearly to the water- 
bearing beds of the gault. As will be observed, the 
section of the tunnel—Fig. 2—presented a series of 
gradients and counter gradients following as near as 
possible the undulations of the stratum, as far as the 
latter could be guessed, from the experimental 
borings. Galleries were provided for drainage pur- 
poses. These were given a uniform slope towards 
the end of the tunnel. In cross section the proposed 
tunnel was double, and included a pair of circular 
subways. This form had by 1906 come to be con- 
sidered much stronger than one opening containing 
both roads, as in Sir John Hawkshaw’s scheme, and 
it was declared to be preferable for several other 
reasons. These twin tubes, 50ft. apart and 20ft. in 
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Channel, and the drainage headings were taken from 
the bottom of the slope on each side to drainage 
sumps on the French and English coasts. The shafts 
of these sumps, lettered S on the plan, were to be 
412ft. deep. It will be seen that the lines to be taken 
by the drainage headings were very different from 
that to be taken by the tunnel. It was claimed that, 
by running these drainage galleries, facilities would 
be provided for trial borings, and for the exact loca- 
tion of the tunnel. The number of cross cuttings 
between the drainage galleries and the main tunnels 
was to, be multiplied according to requirements, so 
that the union of the separately excavated sections 
of the. tunnels might be accomplished as early as 
possible. - Seven years after the shore shafts had been 
taken down to their full depths was the time antici- 
pated for the execution of the work. All workshops 
and men, with four shifts, were to be kept going day 
and night, and the quantity of excavation was com- 
puted at 4000 tons per day. 

Prior to this period the course proposed for the 
junction of the tunnel with the system of the Chemin 
de Fer du Nord commenced at Calais, followed the 
coast as far as Wissant, and then returning, entered 
the tunnel by a curve of large radius. Another line 
was selected for tlits 1906-07 scheme. It bifurcated 
near Marquise Station—Fig. 1—-on the route from 
Boulogne to Calais, and then ran to Wissant, where 
the Custom House depét was to be established. 
There an electric locomotive was to be attached to the 
rear of the train, which would then proceed in an 
opposite direction to the tunnel mouth. The linking 
up line was to be 42 miles in length, and the gradients 
were to be easy—not exceeding 1 in 166. It will be 
noted that for the first time electricity was proposed 
as a motive power. 

The 1906-7 Bill was, as we have saidabove, withdrawn 
and thereafter the Channel Tunnel project had a 
period of repose—so far as any public attempt to 
press it was concerned—until the year 1913. In that 
year, however, there was a rather remarkable 
recrudescence, which we shall shortly proceed to 
discuss, but in the meanwhile, the final disappearance 
of the original Channel Tunnel Company can now be 
recorded in a few words. The Submarine Continental 
Railway Company was constituted in 1881 with a 
capital of £250,000 in £1 sharesof which 246,883 shares 
were issued. This company, it will be remembered, 
purchased the tunnel works of the South-Eastern 
Railway in 1882. In 1886 its capital was increased 
to £275,000 to enable it to purchase the undertaking 
of and to absorb the Channel Tunnel Company, and 
a meeting of the latter company was held on 
December 10th, 1886, for the purpose of winding up 
that coneern. In 1887 the Submarine Continental 
Railway Company, having bought up the Channel 
Tunnel Company, the Board of Trade sanctioned the 
change of name to that of the Channel Tunnel 
Company, Limited. This company received its 
certificate of incorporation on March 14th, 1887, and 
is still in existence, though; in 1897, the capital was 
reduced to £91,357.8s. The reduction was effected 
by a special resolution of the company, and approved 
by the High Court of Justice on July 31st, 1897. In 
1901 Baron Emile d’Erlanger was elected chairman 
of the Channel Tunnel Company, Limited, in suc- 
cession to Sir Edward Watkin. In 1905 Baron Emile 
Beaumont d’ Erlanger was elected a director of the 
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Fig. 2—LONGITUDINAL SECTION OF TUNNEL AS PROPOSED IN THE 


diameter, were not calculated to have any mutual : 
action upon each other with regard to their powers of 
resistance, and were to be provided with numerous 
cross passages. 4 

The discharge water galleries, which were altogether 
separate from the tunnel proper, were to serve for the | 
removal of the material excavated, as well as for drain- | 
age. This, it was pointed out, would accelerate the | 
progress of boring the main tunnel. The diameter 
of the drainage galleries were to be 10ft., and the 
directions which they were to take, and the positions 
of headings connecting them with the main tunnels, 
are shown by dotted lines in the engravings, and by 
the letters D, G. A shelving ridge characterised the 
longitudinal section of the tunnel at the centre of the 





BILL OF 1906-7 


company, of which, on the death of his father, in 
1911, he became chairman. 

The company, in spite of many rebuffs, has been 
ceaseless in its efforts to obtain the sanction of 
Parliament to carry out its proposals, and finally at 
its instigation a deputation representing a committee 
of some ninety members of the House of Commons 
waited on the Prime Minister—Mr. Asquith—on 
August 5th, 1913, for the purpose of submitting a 
memorial requesting the Government to give its 
sanction to the construction of a Channel tunnel. 
The names of the members of the deputation were as 
follows :—Mr. Arthur Fell, The Right Hon. Russell 
Rea, Messrs. 'T. P. O’Connor and James Parker, The 
Right Hon. dir Charles Schwann, Bart., Mr. J. E. P. 
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Rawlinson, K.C., Sir William Bull, Colonel Yate, 
Major Dalrymple White, Sir William Byles, Messrs. 
Gershom Stewart, Arthur Lynch, John O’Connor, 
Cecil Beck, and Colonel Greig. 

The wording of the memorial was as follows : 

“We, the undersigned Members of Parliament, 
representing all Parties in the House of Commons, 
desire to call the attention of the Government to 
the important changes that have taken place in 
‘ecent years, materially affecting the question of the 
construction of a Tunnel under the Channel to link 
up the railways of the United Kingdom with those 
of France and the Continent of Europe. 

* We beg respectfully to urge the Government 
to reconsider the adverse decisions come to for 
strategic reasons in 1883 and 1907, and to give due 
weight to the new conditions that have arisen. 

“We hope that, in the interests of commerce and 
goodwill the construction of such a tunnel may be 
approved by the Government, provided due provision 
is made to meet the reasonable strategic requirements 
of the War-office as to the situation of the mouth of 
the tunnel, its protection from attack in time of 
war, and adequate means of effectively closing it 
when necessary.” 

The memorial was signed by eighty-eight Members 
of Parliament. 

The reply to the deputation was that the matter 
had for some time been under the consideration of 
various departments, and particularly of the Com- 
mittee of Imperial Defence, and that nothing further 
could be said on the subject at that time. 

We shall deal in our next article with the proposal 
for the making of the tunnel in the form which it 
had assumed at the time of this deputation. Mean- 
while, it may be mentioned that the French Company 
has fulfilled all the conditions imposed on it under 
its Concession. It has spent more than 2,000,000 
francs—-£80,000—on preparatory works, — shafts, 
soundings, galleries, &c., and it continues to pay to 
the French Government the fees for control specified 
in the convention. All the works it has carried out 
are, it is stated, preserved in a satisfactory state so 
that at any time definite working could be undertaken 
immediately. The committee of the Company was, 
as stated by Monsieur Albert Sartiaux (chief engineer 
for Bridges and Roads to the French Government and 
general manager, Northern Railway of France) in 
October, 1913, made up as follows :—Messieurs Joseph 
Caillaux, Demarchy, Griolet (V. P.), Raoul Johnston, 
Leroy-Beaulieu, Gustave Mirabaud, Maurice Raoul- 
Duval, René Raoul Duval, Albert Sartiaux, Paul 
Schneider, and Felix Vernes. ‘There was a sub- 
managing committee consisting of Messieurs Griolet, 
Leroy-Beaulieu, René Raoul-Duval, and Albert 
Sartiaux. The civil engineer of the company was, 
and we believe still is, Monsieur Breton. 








GAS-STEAM GENERATING UNITS OF 6000 H.P. 


A REALLY remarkable development) in power 
plants and in mechanical engineering is the combina- 
tion of gas and steam engines for the electric genera- 
ting units at the great automobile works of the Ford 
Motor Company, at Detroit, U.S.A. The main 
equipment of the power station consists of six 
generating units of 6000 horse-power, while three 
more are being built. Each unit has a horizontal 
tandem two-cylinder gas engine and a horizontal 
tandem compound steam engine placed side by 
side—about 20ft. apart—-and driving opposite ends 
of a shaft which carries a fly-wheel and the rotor 
of a generator of 4000 kilowatts capagity under 
continuous full load. The plant includes an extensive 
gas producer equipment and some of the largest 
boilers ever built. 

For the operation of the machimery and_ tools 
throughout the works continuous current was best 
adapted. For the large generators for 250 volts 
current a comparatively slow speed was required, and 
while steam turbines with reduction gears were 
considered, they were impracticable for this plant 
owing to an insufficient supply of condensing water 
for maintaining the high vacuum which is required 
for the best economy in a steam turbine. The gas 
engine has a high heat efficiency, and is a reliable 
prime mover, but its weak point is lack of the uni- 
formity in speed which is essential to the efficient 
operation of an electric generator. On the other 
hand, the steam engine is capable of very close and 
uniform speed regulation, but its heat efficiency 
is lower than that of the gas engine. 

In the new generating units, therefore, a steam 
engine and a gas engine are connécted so as to drive 
on the same generator shaft, the object being to 
combine the best efficiency of the latter and the 
speed uniformity of the former, and at the same time 
to utilise the waste heat in the gas exhaust to increase 
the efficiency of the steam element. ‘The main part 
of the load is carried by the gas engine, which runs 
practically under constant load, which is the condition 
under which it realises a high economy. The steam 
engines carries the excess and variable load, and 
regulates the speed. At maximum capacity the gas 


and steam engines carry practically equal proportions 
of the load. 

On page 532 is given an excellent view of one of 
the complete 6000 horse-power units, which was taken 
irom the switchboard gallery. 


At the left is the 





gas engine, and at the right the steam engine, with 
the engineer’s platform between. It will be seen 
that there is very little difference in the appearance 
of the engines, owing to the almost complete housing 
of the parts, and also to the use of a lay shaft for 
driving the valves in each case. The most distinctive 
feature in evidence is the Corliss valve-motion 
on the low-pressure steam cylinder. In front of 
the generator and fly-wheel is the main governor. 


Twin Cylinders. 
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DIAGRAM OF STEAM-GAS ENGINE 
Above is a diagram of the general arrangement 
of one unit. x 

A prominent feature in thé design of these gas- 
steam units is the utilisation of the waste heat 
in the exhaust gases from the gas engine. The gas 
exhaust is delivered through a water-jacketed pipe 
to a large superheating receiver placed between 
the high-pressure and low-pressure cylinders of 
the steam engine, in which receiver the high-pressure 
exhaust is reheated. The gases go then to the high- 
pressure cylinder jacket—-where a temperature of 
about 500 deg. Fah. is maintained, and to a feed- 
water heater. Beyond this they are led to the 
chimneys of the boiler plant, being discharged into 
them in such a way as to create an induced draught. 

A speculative estimate of the ultimate efficiency 
of the plant in full operation is given as follows 
in our American contemporary Power. 

“The guaranteed steam rate of the steam-driven 
units—10.9 Ib. per indicated horse-power, with 
steam of 175 Ib. gauge pressure, 500 deg. Fah. 
temperature, and 26in. vacuum—is not unreasonable, 
being about 1.38 times that theoretically required 
with adiabatic expansion. With the 600 deg. 
temperature which it is intended to use, it is about 
1.47 times the theoretical. Neither of these state- 
ments takes account of the effect of the gas-heated 
jackets or the reheating between the cylinders. 

“The temperature of the gas engine exhaust 
as voided to the chimneys is expected to be approxi- 
mately 300 deg., and with liberal passages and the 
diminution in volume of the gas by cooling to about 
half the volume with which it leaves the cylinders, 
it. is expected that there will not be a very material 
increase of back pressure upon the engines. The 
assumption that 25 per cent. of the energy in the gas 
can be converted into brake horse-power, with 
28 per cent. to the jackets, and 30 in the exhaust, 
leaves 17 per cent. for_ radiation and friction. Allow- 
ing 3 per cent. for radiation would make the 
mechanical efficiency 86 per cent., and the conversion 
to indicated horse-power 29.1 per cent., which is 
reasonable. 

“Compared upon a power basis alone, if the 
boilers can be counted upon for an over-all efficiency 
of 75 per cent. and the engines—without the gas 
jacketing and reheating, and with the natural varia- 
tion of load—for a steam rate of 12 Ib. per indicated 
horse-power, there would be used, allowing nothing 
for the exhaust, 1.75 Ib. of 12,000 B.Th.U. coal 
per indicated horse-power. With the same 75 per 
cent. efficiency for the producers, and 30 per cent. 
of the heat in the gas converted into mechanical 
energy, there would be required a little over a pound 
of the same coal per indicated horse-power.” 

In the same paper is an article on the plant, by 
Mr. Thomas Wilson, who analyses the efficiency. 
He arrives at the conclusion that with the steam 
engine 18.57 per cent. of the heat in the steam, 
or 13.9 per cent. of the heat in the coal, will appear 
as electrical energy at the switchboard. With the 
gas engine, 24 per cent. of the energy in the gas, 
or 20.4 per cent. of the heat in the coal, will be available 
at the switchboard. Including the recovered heat, 
nearly 60 per cent. is available. He says: ‘‘ This 
percentage—60 per cent.—of the total heat in the 
coal is utilised, but that part of it is so intertwined 
with the steam system that the over-all efficiency 
of the entire plant is problematical and hardly 
open to estimate. The high economy of the gas 
engine is obtained on at least one-half of the load 
the year around, and on the other half of the load 
the economy of an efficient steain system is improved 
by practically all the heat in the jacket water of the 
gas engine, and three-quarters of the heat in the 
exhaust gases.”’ 

The power station, illustrated on page 529, is of 
striking appearance. It is of steel frame construction, 
with exterior walls of red pressed brick, and white 
stone trimmings. Above. it is a great water tank, 





and a row of large steel chimneys. The building is 
150ft. by 400ft., including an extension now being 
built. The engine-room occupies its entire length, 
and is a one-storey portion 50ft. wide and nearly 
40ft. high, with the floor space served by three 
50-ton overhead electric travelling cranes. The 
longer side is on Woodward-avenue, an important 
thoroughfare, and its front is composed principally 
of great windows reaching to the floor. As all 
the interior finish is of white tile and white enamel 
paint, while the huge engines are painted black 
or cased in planished iron housings with polished 
bands, the view from the street is very striking, 
even though most of the working parts are housed 
in or concealed beneath the floor. The rear portion of 
the building, 100ft. wide, is three storeys high, with 
a large area of window space. Various auxiliary 
machinery is arranged on the ground floor, and the 
hoppers and conveyors for the ashes on the next 
floor. Above this is the boiler-room and producer- 
room floor, with the coal bunker and coal-handling 
machinery over all. 

Each generating unit, as already explained, 
consists of a two-cylinder tandem gas engine and 
a two-cylinder tandem compound steam engine, 
placed side by side, and about 20ft. apart. Their 
connecting-rods drive on crank discs at opposite 


‘ends of a shaft which carries a 100-ton fly-wheel, 


and a 250-volt continuous-current generator of 
4000 kilowatts. The shaft is 25ft. long, with a 
didmeter of 34in. at the fly-wheel seat and 3lin. 
at the bearings, which are 60in. long at the steam 
engine end—near which is mounted the fly-wheel, 
and 50in. at the gas engine end. The engine bed- 
plates are anchored to the massive concrete founda- 
tion, but the other parts are simply seated on base- 
plates, and are free to come and go with expansion 
and contraction movements. The cylinders and 
main shaft bearings of each engine are connected 
up by four longitudinal 6in. tie-rods or through 
bolts, which take all tension stresses. Each unit 
weighs about 850 tons, and occupies a floor space 
32ft. by 72ft. 

The speed is low, only 80 revolutions per minute. 
This necessitates exceptional size for the generator, 
which is of the commutating-pole type, with compound 
fields. It has a 40-ton revolving armature, 15}ft. 
in diameter and a commutator 10ft. im diameter. 
The greatest over-all height of the generator is 25ft., 
and it rises 15ft. above the engine-room floor. 

The distribution of electric current is controlled by 
means of a 250-volt direct-current switchboard, 
believed to be the largest of.its kind. It is 424ft. 
long, and has 220 panels with circuit-breakers, 
ammeters, and 1000 ampére double-pole double-throw 
knife switches. The apparatus is arranged on three 
levels, with the machine panels operated from the 
engine-room floor, and the feed and operating panels 
arranged in two balconies or platforms. The circuit- 
breakers for the generators are of the triple-pole 
double-throw type, with remote control, and equipped 
also with a direct-acting overload time-limit device 
and reverse current actuation. When putting a 
generator in parallel with others already under 
load, the voltage is governed by gyrostatic voltage 
balances. A complete signal system provides for 
communication between the engineer’s station on 
the engine-room floor and the attendants at the 
switchboard. . 

The gas engine of each unit is of the four-cycle 
type, with double-acting cylinders 42in. by 72in. 
Each cylinder is built up of the barrel and two 
head castings. The cast steel pistons—with convex 
faces—are forced by hydraulic pressure upon the 
13in. piston-rods, which are of chrome-vanadium 
steel. The connecting-rod is of open-hearth forged 
steel and takes on a 20in. crank-pin 15}in. long, 
which is an integral part of the cast-steel crank dise. 

The cooling water for the cylinders circulates 
first through the head castings and then through 
the jacket of the barrel, so that the greatest cooling 
effect is in the heads, where ignition takes place. 
For circulating water through the pistons there are 
two telescopic pipes pivoted at the floor level and 
attached to opposite sides of the supporting crosshead 
on the piston-rod between the two cylinders. The 
water passes through one pipe into the crosshead, 
and through a 3in. tube in the 7}in. bore of the hollow 
piston-rod. From this it passes to the interior of 
the piston, where it is guided by a diaphragm and 
returns through the space between the piston-rod 
and tube to the crosshead, and its connection with 
the telescopic discharge pipe. 

There are four valves to each cylinder, an admission 
and exhaust valve at each end. The two valves 
at each end are at the bottom of the cylinder head, 
mounted in a cast steel chamber cooled by an inde- 
pendent water circulation system, so that the valves 
themselves do not need water-jackets. The valves 
have cast iron bodies on stems of vanadium steel, 
and are fitted with closing springs. The valves 
are operated from an 8in. lay shaft 55ft. long, carried 
by brackets bolted to the cylinder casting, and driven 
from the engine shaft by a set of helical gears. On 
the shaft are hardened steel cams, each of which 
engages one end of a rocker whose other end is fitted 
with adjustable tappets which engage the valve stem. 

A “ make-and-break”’ ignition system is used. 
This is in duplicate on each side of the engine, and 
is fed with current from independent storage batteries, 
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The gas is slow burning, but with such ignition 
equipment there is little fear of failure to ignite 
the charge in the cylinder. A Jahn governor, 
driven from the main shaft by independent endless 
ropes, regulates the speed by controlling two eccentrics 


through which the supply of gas and air to the | 


cylinder is varied as required by the load conditions. 
This governor, however, comes into action only when 
the speed exceeds the normal, the steam engine being 
relied upon for speed regulation, and to take up 
fluctuations in the load. 


The steam engine has tandem-compound cylinders | 


36m. by 72in. and 68in. by 72in., with puppet valves— 


at the bottom of the cylinder—for the high-pres- | 


sure end, and Corliss valves for the low-pressure 
cylinder. As in the gas engine the valves are operated 
from a lay shaft driven from the main shaft by 


helical gears, but with eccentrics in place of cams | 
There are two eccentrics at each end | 
{ is also a duplex producer in which gas from one section 


and rockers. 
of the high-pressure cylinder, for the admission 
and exhaust valves, and each operates a bell-crank 
with a set of levers ending in a cam by which the 
puppet valve is pulled downward——-for opening. 


A dashpot checks the valve as it is returned to its | 
There are only two eccentrics | 


seat by the spring. 
for the low-pressure cylinder, one operating both 
the admission valves and the other operating both 
the exhaust valves. 
on the high-pressure cylinder is ]2in. diameter. 















































The two hollow piston-rods are 13in. and 8in. 
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SCHEMATIC ARRANGEMENT OF THE 
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outside and inside diameter, and are united by the 
intermediate crosshead. The superheater between 
the two cylinders is placed beneath the floor. Its 
shell is 18ft. long and 8ft. diameter, containing 2in. 
tubes having jin. solid cores for the purpose of 
exposing the steam in thin layers to absorb the heat 
from the exhaust of the gas engine. This exhaust 
is at about 850 deg. Fah. on entering and 550 deg. 
on leaving the superheater. A Wheeler surface 
condenser placed beneath the floor has 5000 square feet 
of cooling surface, and maintains normally a vacuum 
of about 26in. On the roof of the building is a 
cooling plant for the condenser water. This consists 
of a series of nozzles or rose-heads which spray 
the water into shallow tanks or ponds. From these 
the circulating water is taken.” In winter the con- 
denser water will be circulated through a closed 
hot-water heating system which extends over the 
entire works, and under these conditions in very 
cold weather the vacuum would be reduced to about 
20in 

Steam at 180 lb. pressure and 70 deg. superheat 
is supplied by ten water-tube boilers which have 
a rating of 2500 horse-power each, but are capable 
of being worked steadily at 4000 horse-power. They 
are of the vertical tube type, with three banks of 
tubes forming a triangle, and three horizontal drums. 
This forms the main part of the boiler, and behind 
it is an economiser section of similar design. There 


The steam pipe connection | 


Scrubber 


as Engine 








| are also six water-tube boilers of 500 horse-power 
each, having a vertical cylindrical shell and a furnace 
or combustion chamber in front of the boiler proper. 

The boilers have Taylor mechanical stokers, 
each driven from a variable speed motor by means 
of a silent gear spocket chain. For each pair of 
main boilers there is a steel chimney 12ft. in diameter 
and 156ft. high. These are supported on the steel 
framework of the building, and have their tops about 
210ft. above the level of the boiler-room floor. 
Draught is induced or assisted by discharging upwards 
—at the base of the chimneys—the exhaust from the 
| gas engines, as noted already. 

There are seven large gas-producers of the Hughes 
type, some operating on bituminous coal and others 
on small-sized crushed coke. The gas from the coal 
is passed through an electric tar-extractor and a 
scrubber, but that from the coke is passed only 
through a cooling tower and a dust catcher. There 


| fed with coal is discharged into a similar section fed 
with coke; no scrubber is used with it. A larger 
producer plant, including the present equipment, 
will be installed later in a separate building, in order 
to provide additional space needed in the boiler-room 
where the producers are now placed. The gas is 
of about 140 B.Th.U., and is delivered to the engine- 
room through a 42in. supply main. 

Coal is delivered by railway wagons into an 800-ton 
hopper or bin beneath the rails, with a 1200-ton 
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COMBINED GAS AND STEAM 


storage bin adjacent to it.. The coal is passed 
through a crusher or pair of cracker rolls, and bucket 
elevating conveyors then elevate it and deliver it 
to 30in. travelling conveyor belts which pass over 
the elevated coal bunkers. The coal is drawn off 
through automatic weighing machines, from which it 
falls through inclined spouts tothe mechanical stokers. 


There are roll crushers to reduce the large clinkers, | 


and the ashes are conveyed by a pneumatic pipe 
system to an elevated bin or tank. From this 
they are loaded in railway wagons below by means 
of chutes. 


The schematic arrangement of the plant, which | 


is givenabove, is borrowed from the pages of Power. 

This large and interesting power plant was designed 
under the direction of Mr. W. B. Mayo, engineer 
for the Ford Motor Company. The details of the 
combination ‘‘ gas-steam ”’ engine units were worked 
out in conjunction with the engmeers of the Hoovens, 
Owen and Rentschler Company, the builders of 
the engines. 





A WIRELEsS station has been established on Dickson 


Island, at the mouth of the Yenisei, by an expedition | 


under the leadership of Dr. Kuchakov, for the purpose 


of sending meteorological telegrams to the physical | , th bot 
& cd 6 es | relationship to the quantities of ore which the individual 


observatory in Petrograd. ‘The value of these telegrams 
will be felt chiefly in Siberia. 






ENGINE PLANT AT THE FORD MOTOR CO.’S WORKS, 


‘have been utilised by British ironmasters. 


| steel. 


} 
‘THE MINERAL RESOURCES OF THE BRITISH 
EMPIRE. 
No. L. 


Ix an endeavour * to render some assistance to the 
nation in a time of serious anxiety,” the Society of Engi 
| neers held a meeting on Monday, at which the mineral 
| resources of the British Empire were discussed at con- 
siderable length in two papers by Dr. W. G. Fearnsides 
and Dr. C. G. Cullis. The former dealt with the British 
iron and steel trades, and the latter with non-ferrous 
industrial metals. Having regard to the subject matter 
| of the papers, one naturally looked around for a good many 
familiar faces in the iron and steel and non-ferrous indus- 
tries, but they were conspicuous by their absence. A 
little light was perhaps thrown on this by the President, 
Mr. Percy Griffith, in his opening remarks. It had been 
usked, he said—the question had come indirectly to the 
knowledge of the Council—why the Society of Engineers 

| should have taken the initiative with regard to a subject. 
| which might be considered as coming within the special 
purview of other technical institutions. His answer was 
that as one of the oldest engineering institutions, and the 
only one covering every branch of engineering, the Society 
of Engineers had the right to take any action to promote 
the science and practice of engineering, and he wished to 
make a public protest against the narrow-minded jealousy 
which occasionally existed between various technical 
institutions. Sir Robert Hadfield and Professor H. C. H. 
Carpenter were the only persons present of those usually 
to be met at the Iron and Steel Institute and Institute of 
Metals meetings. Sir Robert, indeed, who came in after 
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the President had made his remarks, speaking upon Pro- 
fessor Fearnsides’ paper, said, apparently unconsciously: 
that it should be laid before the societies most intimately 
concerned, such as the Iron and Steel Institute and others, 
as otherwise the value of it would not altogether be brought 
home. Both papers were extremely voluminous and 
constituted most exhaustive and detailed reviews of the 
respective subjects. As works of reference they will be 
invaluable, giving, as they do, a complete history of the 
sources of the various metals. 

Professor Fearnsides’ paper was a quantitative review 
of the many and various mineral materials which are 


| required by the iron and steel industries of Britain, and a 


consideration, in relation to the proved reserves of 
ore, of the yearly tonnages of the more bulky materials 
which in pre-war years were brought into the country 
from mines and quarries overseas. 

The paper is divided into three parts ;—- 

1. In the first section the geographical distribution of 
the mineral sources from which the British iron and steel 
trades draw their supplies is discussed under three sub- 
headings : (1) Home. and foreign mineral supplies which 

(2) Home 
and foreign mineral supplies available for the making of 
(3) Foreign supplies of semi-manufactured iron 
and steel imported to meet the requirements of British 
heavy engineering trades. 

IT. Geological discussion of overseas supplies of the 
ores of iron and manganese, which are dealt with both in 


ore bodies have supplied to Britain, and in relationship 
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of the output in 1912 to the magnitude of ore reserves 
returned in 1910 as proved reserves, 

IIT. Tables and statistical notes dealing with the tonnage 
of the materials—(1) Iron ore; (2) pig iron; (3) steel, 
mined and manufactured during each year of the pre-war 
decade, and with the part which these commodities have 
played in international and more especially in European 
trade, | 

In discussing the mineral sources in course of exploita- 
tion to supply the blast furnaces of British with iron ore, | 
attention is called to the interesting circumstances that | 
for many years almost exactly one half of the pig iron | 
made in this country had its origin in iron ores which 
came from overseas. Among home iron fields the Cleve- | 
land district of North Yorkshire, producing at the rate 
of over six million tons of ore per year, has the greatest | 
individual output ; Lincolnshire and Leicestershire ranking | 
next with just under 3.5 million tons. For money value 
of iron ore output West Cumberland, together with the | 
Furness district of North Lancashire, producing 1.76 | 
tnillion tons of hematite, holds the first place. The 
total home production of iron ore is about 16 million tons 
per year. Of the 8 million tons of foreign ore imported, 
over 5 million tons came from Spain ; the North African 
Colonies of France rank second with over 1 million tons, 
and Scandinavia third with just under 1 million tons of 
ore in 1913; France, which sent .33 million tons, Greece 
.2 million tons, and Newfoundland .1 million tons, being 
the only other countries which contributed considerably 
to the British iron ore supply. Britain herself supplied 
to the blast furnaces of this country 21.2 million tons of 
coal or its equivalent in coke,and the whole of theli mestone 
wanted for fluxing, the refractory materials for furnace 
linings. The sand for castings which were required 
by British ironmasters was also provided from home 
resources, 

Of materials other than pig iron, coal, and refractory 
materials required for steel making in Britain, the greater 
proportion is imported to this country from overseas, but, 
with the exception of the ores of manganese, the tonnage 
of these materials is so ill defined that the various indi- 
vidual mineral and metal species do not appear as separate 
items in the Board of Trade returns. Among refractory 
materials the dearth of any home supply of magnesite is 
noteworthy, especially as outside the Central Empires, 
Greece and its islands have had until recently almost a 
monopoly, and have sold an output of magnesite, which in 
1913 exceeded 60,000 tons. Probably South India and 
Australia could supply the Empire, were not the cost of 
transport from these distant sources so large a proportion 
of the total cost. 

For the making of spiegeleisen 188,000 tons out of 
211,000 tons of manganiferous iron ore imported came 
from Spain. For the making of ferro-manganese one- 


| 


} 


| 
| 





third of a million tons of manganese ore was imported 


from peninsular India, and about a quarter of a million 
tons from Southern Russia through the;ports of the Black 
Sea. The total British imports of manganese ore in 1913 
amounted to 601,000 tons. Of minerals required for 
special alloy steels, chromite or chrome iron ore comes 
mostly, and in. increasing quantities, from Southern 
Rhodesia, and from the French island New Caledonia, 
which lies north-east of Australia in the western Pacific 
Ocean. In each of these countries the annual output of 
50 per cent. chromium ore now exceeds 50,000 tons. 
Russia, and the districts adjoining the Aegean Sea, also 
produce ores of chromium, but only in much smaller 
amounts. Baluchistan, and the Mysore districts of India, 
are important potential sources of supply. 

The world’s supply of nickel comes mainly from Sudbury 
and Timiskaming districts of Ontario, in which region 
30,000 tons of nickel was produced from about 1 million 


| tons of ore raised in 1913. Second in importance as a 


nickel producing country is New Caledonia, which supplies 
about 150,000 tons of 5 per cent. nickel ore. Of European 
countries German Silesia, Norway, and Greece maintain 
an output of low grade nickeliferous minerals, but the 
total tonnage on record for all these countries in 1912 was 
Tess than 100,000. 

Tungsten steel alloys have only quite recently attained 
their present international importance, and the world’s 
consumption of concentrated tungsten ores in 1912 was 
less than 10,000 tons, Burma, which supplies nearly 
1700 tons of Wolframite, was the chief producing country, 
the United States, with 1188 tons, and Portugal, with 
980 tons, ranking next in importance. Central South 
America, Australia, and the Malay Peninsula are other 
regions which afford appreciable percentages of the world’s 
tungsten supply. Vanadian sources, as known at present, 
seem mostly to be in the hands of the United States. 
Peru, which produced 3000 tons of 40 per cent. vanadian 
ore in 1912, has lately been the only commercially im- 
portant source of high grade vanadian ores, but the 
vanadian impregnations in the Great Basin range district 
of Colorado and Utah are noteworthy. 

Cobalt is recovered as a by-product during the smelting 
of the silver ores mined about Coleman in Ontario, about 
100 tons of cobalt metal being exported from Canada in 
1915. Molybdenum is also found among vein stones, and 
is mostly separated from gangues mainly exploited for 
their tungsten ores. Queensland, New South Wales, and 
South Australia together send about 150 tons per year of 
molybdenite to be smelted. Norway also supplies a little, 
and Canadian mines are now inning to produce. The 
subject of the supply of sands for steel moulding is one 
in which there is urgent need for correlated scientific and 
industrial research, 

Among minerals used as abrasives the 37,000 tons of 
emery exported from the islands and countries adjoining 
the Aegean Sea hold the predominant position. 





Corundum, obtained by crushing and separation of igneous 
rock at various places in Ontario—1750 tons in 1912—in 
India and in is also a material of increasing 
importance in the manufacture of abrasive wheels. The 
fact that an amount of metal, equal to between one-fifth 
and one-quarter of the whole output of pig iron, is imported 
as semi-manufactured iron and steel, to supply the British 
heavy engineering trade, must not be overlooked when the 
mineral supplies drawn upon by British iron and steel 
trades are being considered. In 1913 over 1,200,000 tons 
of semi-manufactured metal came to us from Germany, a2 
well as 585,000 tons of similar material made up in Belgium. 
The importance of the minette district of Loraine in supply - 
ing the iron ore from which the bulk of this metal was pro- 
duced is a matter which, in these times, should be 
emphasised forcibly and often. The British importa oi 
smelted iron and half manufactured steel from Sweden 
in 1913 were 209,000 tons ; from the United States 115,000 
tons, and from France 42,000 tons. 

The main portion of Part II. of the paper was taken up 
with geological notes and descriptions of the ore fields 
which send iron ore to British blast-furnaces, or supply 
ore which, smelted in foreign countries, is exported to this 
country as semi-manufactured metal. The ore reserves 
proved in each of the districts dealt with are noted, and 
the way in which each district described is likely to exert 
an influence upon British trade is discussed. Large iron 
ore reserves proved in districts which have not yet been 
drawn upon by British ironmasters are also the subject of 
comment. For obvious reasons, no details are given 
concerning the reserves of ore which await development 
in this country. The immense potentialities for inter- 
trade between this country and her chief Ally, France, if 
the produce of British coal fields can be bartered for iron 
ore, whether the minette iron ore of the Briey Plateau, in 
Loraine, or the richer ores from the more accessible district 
between the English Channel and the mouth of the Loire, 
are specially emphasised. The relative inaccessibility, and 
the difficulties and conditions of transport consequent 
thereon, which any scheme for supplying iron ores at the 
rate of several million tons per year, from British 
dominions, colonies, or possessions, must meet, is a subject 
which needs no further comment. Supplies of pyrites 
which, after roasting and suitable treatment for the 
extraction of spelter and more valuable metal, is sent as 
‘* purple ore ’’ to blast furnaces, are also br efly dealt with, 
and some geological notes on the available supplies, and 
the world’s reserves of manganese ores complete this 
section of the paper. The statistical section of the paper 
is itself a summary of summaries. It is hoped that the 
graphs which show the relative importance of iron ore 
production, pig iron production, and steel production of 
Britain in its relationship to the various continental 
countries during the pre-war decade, may arouse discussion 
and be of permanent interest. . 

In the discussion on Professor Fearnides’ paper, Sir 
Robert Hadfield repeated the old Eastern proverb 
‘* He who owns the iron of the world rules the world,”’ and 
commented on the way in which this is being so strongly 
brought home to us to-day. He dismissed the idea that 
this country should import iron and steel thousands of 
miles as a ridiculous anomaly, and Free Trader though he 
was, he was prepared to support some fiscal scheme which 
would prevent bounty-fed materials coming into this 
country from abroad. He also drew attention to a matter 
he had brought up on other occasions, viz., the waste that 
took place in working up iron and steel, estimated at 
10 per cent. an exceedingly large percentage when the 
output ran into 60 million tons per annum. Corrosion 
was another form of waste which must be investigated. 
Improvements in methods were being made, but if the 
steel makers did not effect them then the question was one 
of such vital national importance that the Government 
should take the matter in hand. There was no reason 
why waste that could be avoided should go on. 

No other points of outstanding interest were raised on 
the paper, and an adjournment was taken. 








ORGANISATION OF IRON,.STEBL, ENGI- 
NEERING, SHIPBUILDING, AND ALLIED 
INDUSTRIES. 


On August 4th last an important meeting of engineera 
and business men was held in Glasgow under the chair- 
manship of the Lord Provost, Sir Thomas Dunlop. That 
meeting passed the following resolutions :— 

(1) That in view of the unprecedented situation 
created by the war, and the uncertainty of the 
future, this meeting is of opinion that all iron, steel, 
engineering, shipbuilding, and allied industries in 
this country should endeavour to come together in 
some strong central organisation capable of dealing 
in @ comprehensive and imperial manner with all 
important questions affecting these and allied 
industries, which will certainly arise in the near 
future, 

(2) That a Preliminary Committee be appointed 
to report at an early date to this meeting of the 
industries represented as to the nature, scope, and 
object of an organisation which could deal with the 
conditions governing the industries in question, and 
with the Government regarding any measures, old 
or new, which may affect these industries after the 
war. 

The following gentlemen were then appointed members 
of the Preliminary Committee, viz.:— 

A. W. AnpeErson (Urquhart, Lindsay and Co., 
Limited, Blackness Foundry, Dundee). 

Arcup. Barr, D.Se. (Barr and Stroud, Limited, 
Anniesland, Glasgow). 

AnpreEw S. Biaaarr (Sir Wm. Arrol and Co., 
Limited, Dalmarnock Ironworks, Bridgeton). 

Arcup. CotvintE (David Colville and Sons, 
Limited, Dalzell Steel and Iron Works, Motherwell). 

Sir JoHn Cowan (Redpath, Brown and Co., 
Limited, St. Andrew Steel Works, Albion-road— 
off Easter-road—Edinburgh). 

Atex. Gracie (Fairfield Shipbuilding and Engi- 
neering Company, Limited, Govan, Glasgow). 

ANDREW LAMBERTON (Lamberton and Co., Sunny- 
side gine Works, Coatbridge). 

J. H. Marsreson (Alex. Mathieson and Sons, 








530 





THE ENGINEER 





Dec. 15, 1916 





Limited, 11, East Campbell-street, Glasgow). 

A. K. M’Cosx (William Baird and Co., Limited, 
168, West George-street, Glasgow). 

F. L. M’Kuxnon (William M’Kinnon and Co., 
Limited, Spring Garden Ironworks, Aberdeen). 

Nort E. Peck (Barclay, Curle and Co., Limited, 
Clydeholm Shipyard, Whiteinch). 

Hua Rerp (North British Locomotive Company, 
Limited, 110, Flemington-street, Springburn, Glasgow) 

J. R. Ricumonp (G. and J. Weir, Limited, Holm 
Foundry, Cathearé). 

T. Curapert Srewarr (Stewarts and Lloyds, 
Limited, 41, Oswald-street, Glasgow). 

Wm. Rowan THomson (David Rowan and Co., 
231, Elliott-street, Glasgow). 

At the first meeting of the Committee it was agreed to 
co-opt Mr. Wm. Weir, Director of Munitions in Scotland, 
Ministry of Munitions, 39, Elmbank-street, Glasgow. 

This Preliminary Committee has held nine meetings, 
and has now presented the report which we print below :— 

1.—{a) It is assumed that the Government will take 
& more active part in the future in encouraging, by every 
means in its power, the development of the industries of 
this country. 

(6) After consideration of the various aspects of the 
probable post-war conditions, the Committee is of opinion 
that the factor that will have the greatest effect on the 
prosperity of the country in general, and the industries 
in which we are interested in particular, and that will 
overshadow all other factors, is the question of increased 
production. Unless the capacity of efficiently-equipped 
industrial concerns is utilised to the fullest extent, and 
the largest available output is attained, all other measures 
of assistance or regulation will be of secondary value in 
attaining the expansion and prosperity of our industries 
and the comfort and well-being of those employed in 
them. ‘ 

(c) Increased productivity can only be attained 

by @ more cordial co-operation between employers and 
employees than has existed in the past: by efficient 
equipment and organisation, on the one hand, and, on 
the other, by the abolition of all restrictions and practices 
limiting output. 
_ The existing policy of limiting output, and of refusing 
im many cases any system of payment by results, so that 
employment may last longer, or that more men may be 
employed, is agreed to be economically unsound and 
mimical to the best interests of the Empire. 

(dq) In order to secure the foregoing, it is essential 
that in the remuneration of employees some form of 
payment by results should be adopted wherever possible, 
with basis rates, compatible with the productive effect 
of labour, fixed on such a scale as will ensure for all 
willing workers a good and comfortable standard of living. 
Once these basis rates have been equitably fixed and 
established, an increase in earnings, due to increased 
results, should be encouraged in every way, and workmen 
should have the security given them that any enhance- 
ment of their earnings, following increased production, 
will not be made a ground for rate-cutting, as the whole 
success of the system must inevitably rest upon mutual 
confidence. 

(e) In view of the foregoing considerations, any organisa- 
tion which may be instituted should be prepared to co- 
operate with labour, as without such co-operation and 
assistance the desired result will be difficult of attainment. 

(f) An increased supply produced under the improved 
conditions outlined above may be confidently expected 
to create a correspondingly increased demand, and that 
quite apart from the increased demand which it is widely 
anticipated will arise after the war. At the same time, 
attention and efforts must be directed to maintaining and 
extending existing markets and securing additional 
markets. 


Ossects PROPOSED. 


2.—Supplementing these general considerations, the 
following is an indication, not necessarily exhaustive, 
of the objects that any organisation which may be insti- 
tuted should have in view, viz.:— 

(a) To direct the attention of the Government 
and its Departments, for their information and 
guidance, to matters requiring consideration and 
action in the interests of the industries concerned, 
and to initiate and review legislative proposals on 
commercial, industrial, and economic matters. 

(6) To deal with questions affecting the labour 
conditions and internal organisation and disabilities 
of the industries concerned, with a view to securing 
inereased efficiency from an imperial and national 
point of view. 

(c) To educate and inform public opinion in accord- 
ance with its recommendations and findings. 

3.—As examples of the questions, under these headings, 
which might have to be dealt with, the following have 
been mentioned, but it is to be clearly understood that 
the Preliminary Committee express no opinion on the 
merits of any particular point. The examples are only 
given as illustrating in a general way the questions which 
might arise for consideration, viz.:— 

(a) Consideration of all conditions affecting trade 
and industry proposed to be embodied in the terms 
of peace, or in any treaty. 

(6) The effect on industry of regulation of imports 
and exports by means of tariffs, subsidies, or prohibi- 
tions. 

(c) The effect of existing banking methods on 
industrial enterprise. 

(d) The question of facilities and rates for trans- 
port by rail, road, or water. 

(e) ‘the safeguarding of existing and the securing 
of additional markets. 

({) The establishment of efficient 
in relation to foreign trade. 

(g) Questions relating to sickness and unemploy- 
ment, insurance, and pensions. 

(h) Means of giving workpeople a continuing 
interest in the prosperity of the industry in which 
they are employed. 

(¢) Remuneration of workpeople 


consular services 


according to 


output, by piecework, premium bonus, or other 
system of remuneration, and the grading of labour 
according to skill and ability. 

(k) Rates of wages, working hours, and demarcation 





of work between skilled and unskilled workpeople, 
between men and women, and between different 
skilled trades. 

(1)aTo consider present promiscuous methods and 
times of making general advances or reductions of 
wages. 

(m) The apprenticeship question—how affected 
by the experiences of the war, and from all points 
of view. 

(n) Questions affecting the employment of women 
workers. 

(0) Social amenities of workshops, and the well- 
being of young people engaged in industries. 

(p) The effect on the industrial efficiency of the 
country of existing or pre-war restrictions of freedom 
of management and control. 

(q) The provision of machinery for avoiding strikes 
and lock-outs, and for settling questions which arise 
between employers and employed. 

(r)gThe review of the procedure of employers’ 
associations, trade unions, or other combinations of 
employers or workpeople where such tends to inter- 
fere with the liberty of the subject, without national 
benefit. 

(s) Questions of scientific and technical education. 

(t) Industrial research and experimental investiga- 
tion. 

(uw) Whether it is desirable, in view of the grave 
disadvantages which have arisen in the past from 
the failure of individual employers and individual 
workmen to carry out agreements made on their 
behalf by their accredited representatives, that some 
method of making the associations of employers and 
employees responsible for their members, should be 
adopted. 


CLASSIFICATION OF WoRK OR QUESTIONS. 
4.—The questions to be dealt with fall into two divi- 
sions :— 

(a) Such questions affecting labour as are best 
dealt with directly between specific classes of employers 
and their employees. 

(6) Questions in which labour is only indirectly 
interested, and which can be dealt with separately 
by employers. 

5.—Questions which fall under the first category have 
in the past been dealt with between employers’ associations 
and trade unions with a fair measure of success. In view 
of the undesirability of multiplying organisations, and of 
the value of the existing staffs with their experience, 
knowledge, and records, it appears most natural and 
practicable to take advantage of existing organisations 
and improve and extend them to deal with such questions. 
With this object, existing employers’ organisations 
should include all employers engaged in the industry, 
and within the district covered by them. Where, in any 
district or industry, no association exists, an association 
should be formed. 

6.—As regards questions which fall under the second 
category, it is considered that employers who belong to 
associations with constitutions which enable them to 
deal with such questions are—subject to the proposal 
dealt with later—already provided for. In other cases 
either the existing associations should extend their con- 
stitutions to cover such questions, or employers should 
join some existing association—for which they are eligible 
—-which covers the ground, or, as an alternative only to 
be adopted in the last resort, a new association should 
be formed with an appropriate constitution. In the 
foregoing arrangement it is felt that associations should 
neither as regards the industries or areas covered be so 
large as to he unwieldy, nor so small as to be parochial. 


THe CENTRAL ORGANISATION. 


7.—In order to co-ordinate the activities of the various 
organisations ; to obtain due recognition of properly- 
constituted employers’ and employees’ associations ; 
to confirm in or endorse voluntary agreements between 
employers and employees, and, where desirable, to give 
legal effect to the recommendations of these associations, 
it is considered that some central organisation is necessary 
which should have Governmental recognition to give it 
weight and authority. 

8.—It is suggested that the central organisation should 
take the form of a National Advisory Council of Industry, 
consisting of two bodies, viz., representatives of employers 
and representatives of employees, who would meet either 
separately or together, as the nature of the questions to 
be considered might require—the joint meeting being 
always, and the meetings of the separate bodies as required, 
presided over by the Minister of Industry mentioned 
hereafter. 

The employers’ representatives should be elected by 
the various employers’ organisations, in number and pro- 
portions to be determined, with possibly additional 
employers’ representatives nominated directly by the 
Government. The employees’ representation should be 
similarly determined. 

Government Departments might also be represented 
at the joint or separate meetings, or might, if thought 
desirable, constitute a separate body available for joint 
meetings. This Governmental representation would safe- 
guard the interests of the State and the community as 
against the personal interests of the employers and the 
employees. 


Locat CouNcILS MAY BE DESIRABLE. 


9,—In actual practice it might be found desirable that 
the National Advisory Council should be chosen from 
amongst local councils formed for large industrial areas. 
For example, Scotland could form one such area. As 
some industries are federated over the whole country, 
and others are only associated locally, this point requires 
careful consideration. In any case, it appears desirable 
that local associations should federate with other associa- 
tions in the same industry for certain purposes at least, 
over as large an area as possible. 


Ministry oF INpusTRY. 


10.—It is suggested that a Minister of Industry should 
be appointed, and in this connection the appointment of 
an individual retaining a connection with either the 
employers’ or the employees’ side of industry is undesir- 





able, as is the appointment of an individual having only 
a political or a legal qualification. It is suggested that 
while a Minister of Industry should not be a permanent 
official, neither should his appointment nor retiral be 
dependent on a change of Government. Such a minister 
would form the connecting link between the Government 
and the central organisation described in the eighth 
paragraph. 


SuGGeEstions AS TO Givina PracticaL Erreer To 
Report. 


The Preliminary Committee considers that the fore. 
going report covers the terms of the resolution under 
which it was appointed, but in view of the desirability 
of indicating steps which might be taken to give practical 
effect to its report—should it meet with the approval of 
those to whom it will be presented—the following further 
suggestion is made, viz.:— 

at a Temporary Committee be appointed, represen- 
tative of the industries concerned in Scotland, to take 
steps to put into practical effect the general principles 
enunciated. 

Without desiring to lay down definite lines of action 
or to limit the activities of such a committee, it is suggested 
that such steps should include the following, viz.:— 

(1) Consultation with representatives in other 
districts of the industries concerned as to whether 
such districts are in sympathy with the principles 
laid down in this report, and, if so, to take common 
action in the movement. 

(2) If so agreed, the formation, in conjunction 
with or through local associations, of local Councils 
or Branches of a National Advisory Council of 
Industry. 

(3) If so agreed, the formation in conjunction with 
other districts of a National Advisory Council. 

(4) In conjunction with other districts to lay these 
proposals before the Government, and endeavour 
to enlist its support in the appointment of a Minister 
of Industry, and the formation of a National Advisory 
Council of Industry. 

(5) To bring the substance of this report before 
individual firms and associations, with a recommen- 
dation that non-associated firms should join existing 
associations, or, where none exist, that associations 
be formed. 








THE SECOND SIMPLON TUNNEL. 
(By our Swiss Correapondent.) 
Berne, November 29th. 

Ir is reckoned that the war will mean a set-back of 
five years to railway construction in Switzerland. For 
example, the electrification of the Federal Railways, 
the cost of which, for the entire network, is estimated 
at £36,000,000, and which was to have been completed 
by 1920, is now not likely to be finished until much later ; 
while as for the Second Simplon Tunnel, which is in course 
of construction, it has encountered various lets and 
hindrances. From the 22nd August, 1914, until the 
7th February, 1916, that is for a year and half, all work 
upon it ceased on the Swiss side, by order of the Swiss 
General Staff. On the south or Italian side work proceeded 
normally until the entrance of Italy into the war, when 
the number of workmen had to he reduced. Before 
the war between 1000 and 1100 were employed on either 
side of the tunnel, but now there is difficulty in procuring 
from 500 to 600 for each side. On the Swiss side it is 
still possible to work triple shifts of eight hours each, 
whereas on the Italian side only two shifts can be worked. 
Moreover, at Iselle,on the Italian side, all the workers 
employed are now either 42 years of age or over, or else 
boys under eighteen, all other men being mobilised. 
Consequently the output of work is less than it should 
have been, and the daily average advance is not more 
than 19ft. to 20ft. on the Swiss side, and barely 15ft. on 
the Italian side, 

On the 3ist July, 1916, the tunnel was finished up 
to kilom. 6200 on the north side, and to kilom. 7500 
on the south side, the exact length of the first gallery, 
inclusive of the two short curves at either end being 
12 miles 537 yards. Supposing work to progress as 
it is now doing, it may be hoped that the tunnel properly 
so called will be quite completed on the Swiss side by 
December 31st, 1917, and on the Italian side by August 
3lst, 1918. On the Swiss side, however, the rock is good 
and easy to work, whereas on the Italian side it is bad, 
so that the tunnel has to be lined with masonry much 
more thickly, and after kilom. 6 it has been necessary 
to construct a complete inverted arch. However, steps 
are already being taken to obtain the sleepers and other 
necessary material for laying the line in good time. It 
is estimated that the actual work of laying will only take 
about a month on each side, so that it is expected that 
the Second Simplon Tunnel will be ready for traffic 
by October Ist, 1918, 

The conditions of labour in the piercing of the Second 
Simplon Tunnel are much less trying than was the case 
when the first gallery was pierced. The Simplon, it 

ill be remembered, was originally constructed with 
a double gallery, with cross connecting shafts every 
220 yards. The two galleries are 56ft. apart. 

The first tunnel, begun in 1898, was ready for traffic 
in May, 1906—a period of eight years, the cost having 
been £2,940,000. As is well known the Simplon is the 
lowest of all the great Alpine tunnels, the highest elevation 
reached by it being only 2313ft. Half way through 
the tunnel, at a point with 7000ft. of mountain everhead, 
a station has been built for signalling purposes, and there, 
if necessary, slow trains can be shunted on to a siding, 
in order to allow expresses to pass. Since the war this 
station, marking as it does the frontier between Switzer- 
land and Italy, has been guarded by Swiss soldiers. 








Tue Mexican Department of Communication and 
Public Works has appointed ten civil engineers as inspec- 
tors of railroads, and they have commenced operations in 
this direction, making a thorough and careful examination 
of every detail of the operation of the various trans- 
portation lines. The work has been suspended during the 
restoration and repair of the roads. 
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RAILWAY MATTERS. 





THe New South Wales Government Railways are 
testing one of the audible cab signals as used on the Great 
Western Railway of England. 


As from the 11th instant, what is officially known as 
the carted luggage arrangement, or luggage in advance, 
will cease to be in operation on all the railways by order 
of the Railway Executive Committee. 


A COLLISION between a Midland passenger train and 
a Great Central goods train, which had been shunted 
on to the same rails, occurred near Stockport on. the 
25th ult. An inquiry is being held by the Board of Trade. 


On: the Glasgow District Subway Railway three fares, 
one halfpenny, one penny, and three-halfpence, according 
to distance, have hitherto been in force. On the 10th 
instant @ uniform fare of one penny for any distance came 
into operation. 

To the long list of railwaymen called, since the war 
began, to the help of the Government, must now be added 
that of Sir Albert Stanley, the managing director of the 
London Electric Railways Company, which controls the 
Metropolitan District Railway, the Tubes, and the London 
General Omnibus Company, who has been made the 
President of the Board of Trade. 


An Order in Council was published in the Gazette on 
Wednesday evening, conferring extensive powers on the 
Board of Trade as to: Pooling private owners’ wagons, 
penalising delay in loading and unloading wagons, modify- 
ing or withdrawing the services at stations, and on main 
and branch lines, as may be considered necessary, and 
modifying the companies’ legal requirements as to luggage 
and fares, 

Accorpina to Reuter, the Hamberger Korrespondent 
says that reforms of the most revolutionary character 
are being introduced on German railways, and all travel 
is to be limited to strictly necessary business journeys. 
The number of express trains will be considerably reduced, 
so that trains, thus set free, may be used by the military, 
and there will be no first-class on short distance trains. 
Coal will also be saved. 


PASSENGERS on the Union Pacific Railroad, who do not 
care to go to the dining car, may take advantage of what 
is known as the “ off the tray” service at a less cost. 
Waiters, bearing large trays, pass through the cars, 
offering various kinds of sandwiches, also hard-boiled 
eggs, fruit, pies, cakes, hot coffee, milk, &c. The service 
is specially intended for the convenience of women, 
particularly those who have children with them. 


Tue Constitutionalist Railways of Mexico have opened 
a department of technical experiment, with the object of 
stimulating the inventive faculties of the employees, and 
encouraging them to devise new labour-saving and other 
valuable devices. It was for many years claimed that the 
services of foreigners were indispensable for the operation of 
the mechanical as well as for the clerical department of 
the railways, but this belief has been rather thoroughly 
dispelled. 

A poster of handsome design and striking appearance 
has been exhibited by the Great Northern Company, on 
which to commemorate the honours conferred on members 
of its staff who have joined the Colours. The various 
decorations are reproduced in colour, the Victoria Cross 
being at the top of the poster. The poster at present 
bears eleven names, one with D.C.M. and clasp, six with 
D.C.M., one the Military Cross and bar, two the Military 
Medal, and one the Medaille Militaire. 


Tr is a vear to-day, by the day of the week, and a year 
on Sunday by the day of the year, since the Jarrow railway 
accident. Except the Quintinshall disaster it was, in its 
details, the worst accident on record in this country. A 
passenger train ran into a standing light engine, and into 
the wreckage ran a train from the opposite direction. 
The two leading coaches in the passenger train were 
telescoped and caught fire. Nineteen people were killed, 
and, as the Board of Trade expert observed, some bodies 
were subsequently consumed by fire. : 

A NOVEL feature of the excellent electric.car system of 
Mexico City and its suburbs is the provision made for 
carrying freight of all kinds, including live animals, on 
the same care as passengers. Each train is made up of 
two large cars-—the one in front being ‘for first-class 
passengers, and the one in the rear for second-class, the 
fare in the first being exactly double thay in the latter. 
One end of the second-class car is partitioned off for freight, 
according to the Mexican Review. This carriage of goods 
is a very profitable portion of the company’s business. - 


Tw this column of our issue of November 24th it wa® 
stated that the ends of the electric cars on the New York 
State Railways were being painted a colour that would 
make them more distinctive, and better seen by other cars. 
It now appears that such a change was made some years 
ago on the electric cars of the Southern Pacific Railroad. 
The cars were painted black throughout originally, but to 
enable pedestrians and drivers of vehicles to seé them at 
a greater distance when in the public streets the cars were 
re-painted a cherry red at the expense of approximately 
twenty thousand dollars. 


A VERY important suggestion has been made to the 
difierent managements of the British owned railways in 
Argentina, namely, that a complete history of each under- 
taking should be compiled by a competent authority, and 
every necessary plan and constructional drawing included. 
The idea originated with Sefior Selva, the President of the 
National Engineering Congress, which met last September 
in Buenos Aires, who enlisted the services of Mr. 
William Roegind, to commence with the Buenos Aires 

treat Southern Railway. The completed paper, which 
was read at the last meeting of the Railway Section of the 
National Engineering Congress, and was entitled ‘* History 
and Development of the Buenos Aires Great Southern 
Railway from 1865 to 1916,” contains twenty-seven plans 
and diagrams giving statistical information of every 
description ; and it is now proposed to amplify the infor- 
mation thus provided by adding similar particulars of 
every other railway, thus forming a history of railway 
construction in the Argentine which will become extremely 
valuable as a work of reference hereafter. 


power. 


Age says. 





NOTES AND MEMORANDA. 





Tue Augsburg submarine Diesel engine weighs 51 Jb. 
per brake horse-power ; the Nuremberg two-cycle Diesel 
engine weighs about 46)b. per brake horse-power ; and 
the Krupp two-cycle engine about 45 lb. per brake horse- 
Prior to the war the last-named engine was built 
almost entirely of bronze. 

A RETURN of accidents in the Metropolitan Police Area 
for the year ended October 31st last, issued by the Home 
Secretary, states that the number of persons killed by 
tramway cars was 63, by motor omnibuses 135, and by 
other motor vehicles 311; while the numbers injured were 
3085, 1810, and 6937 respectively. The whole of the 
numbers show 4 considerable decrease compared with 
the previous year. 

Tests made by Mr. L. C. Turnock on the Edison storage 
battery show that the temperature at which the battery is 
used has an appreciable effect on its performance and 
durability. At low temperatures the available capacity 
is decreased ; the current efficiency increases with rise of 
temperature up to 50 deg. Cent., above which it falls off 
rapidly. The best electrical efficiency is obtained by 
charging at a low temperature and discharging at a higher 
temperature. 


AN anti-corrosive grease, readily soluble in benzine even 
at the end of several months, can be prepared by emulsify- 
ing an aqueous solution of chromic acid or chromates 
with hydrocarbons, saponifiable fats and oils or the like. 
The fatty constituents serve as an adhesive, while the 
chromic solution, it is claimed, prevents rusting. Equal 
parts of fat and a 5 per cent. solution of sodium bichromate 
are triturated in a mortar. This makes a viscous paste 
which keeps iron plates bright for several months, and is 
easily removable with benzine. 


A stint. providing for the drainage of the Zuyder Zee 
was recently introduced into the Second Chamber of 
the Netherlands Parliament. The bill provides for a 
dam across the upper part of the Zuyder Zee extending 
from the province of North Holland to the Island of 
Wieringen and thence to the Friesland coast at the town 
of: Piaam. The total distance is 24 miles, but the dam, 
excluding the island, would be 19 miles long. Such a 
dam’ would enclose an area of 882,000 acres, and it is 
believed that about 500,000 acres could be drained. 
It is estimated that it would require 15 years and about 
£8,840,000 to execute the project, although additional 
protective measures following the draining might increase 
the total to about twice this amount. 


ReEcorps compiled by Marine Engineering, New York, 
show that over 1,500,000 tons of vessels are under contract 
in American shipyards, comprising 198 freighters, 91 
tankers, 12 passenger and freight steamships, 35 towboats, 
yachts, river boats, and other small steam craft, 60 or more 
sailing vessels, most of them with auxiliary power, 150 or 
more car floats, barges, &c.; and contracts are sought for 
100 or more vessels if shipbuilders can find the steel and 





launching ways. During the past fifteen years the average 
tonnage built in American shipyards has been about 
250,000. To be added to the activity in merchant ships 
is the Government naval programme, which calls for the 
building of over £120,000,000 worth of war vessels in the 
next five vears. 


Tr will he recalled that years ago there were many efforts 
to make tin-plate and sheet rolling more or less automatic, 
so as to dispense with the expensive hand labour, the Jron 
It-is perfectly correct to say that all such 
efforts have failed, in the particular direetion in which 
they were exerted, for to-day more men inste2d of fewer 
men are employed per mill. The job formerly held by one 
man was later held by the man.and his helper, while now 
the more common case is for two men to work on equal 
terms at that one job, all in the eight hours prescribed for 
a turn. -At the present time the average mill, even with 
@ fair sprinkling of idléness in the year. will readily turn 
out 3500 gross tons, involving about £8000 a year paid in 
wages to the tonnage men, or several times the cost of the 
mill which it was desired to replace by automatic 
machinery. 


For ascertaining at any time the amount of fuel oil in 
the various double bottom tanks of the United States 
battleship Oklahoma the Parks pneumercator system is 
installed. The installation consists of a small semi- 
spherical balance chamber placed near the bottom of each 
tank. The interior of the balance chamber is in communi- 
cation with the tank, through a hole in the side of the 
chamber, and a small pipe connects the top of the chamber 
with its recording instrument in the engine-rooms and fire- 
rooms at the fuel oil manifolds. The recording device 
consists of a glass mercurial tube provided with a scale, 
calibrated to suit the tank to which it is connected. The 
instrument operates on the following principle. The 
pressure due to the head of oil in the tank compresses the 
air in the chamber and connecting pipe-line, which in turn 
causes the mercury to rise or fall in the tube in direct ratio 
to the pressure exerted. The tank contents is read off on 
the scale, as in the case of an ordinary thermometer. 


Correr, we learn from the Jronmonger, was discovered 
in 1520 at El Cobre, near Santiago de Cuba, and this 
mine ‘has continued to be Cuba’s greatest producer. 
Between 1840 and 1860, in fact, the El Cobre mines 
claimed the world’s record production, but with the begin- 
ning of the long revolutionary period all copper mining 
on the island was stopped, and practically no copper was 
exported until the mines were reopened in 1901 by an 
American company. They are conveniently situated, 
well managed, and employ about 2000 men, the majority 
of whom are Spaniards. No smelting is done on the 
island, all copper being shipped as crude ore or concen- 
trates, and no treatment beyond hand picking is employed, 
except at El Cobre, where 600 tons per day of 3 per cent. 
ore are concentrated by the oil flotation process, resulting 
in 16 per cent. concentrates ‘that -are shipped to the 
United States to be smelted. The lack of transportation 
facilities on the island has retarded the opening up of 
new mines. The only successful mines are those near 








the coast, which have had to provide their own trans- 

portation to the sea. The copper production of Cuba | 
in 1915 was 200,000 tons, valued at £440,000, as compared | 
with 180,000 tons, worth £400,000 in 1914, 


MISCELLANEA. 





AccorpINnG to the Rome Press half a million German 
electric lamps have recently arrived at a city in Northern 
Italy. : 


Tue date for sending in designs in connection with the 
Federal Parliament House Architectural Competition has 
been extended from January 31st to April 30th, 1917. 


A sysTEM of wireless telegraphy now exists between 
Manaos and Porto Velho, which are separated by 700 miles 
of tropical forest through which it had been found impos- 
sible to erect wires. 


Havina made use of the church bells throughout the 
country, and stripped all the copper off the roofs of 
ehurches anc public buildings, the Austrian Ministry 
of National Defence has recently announced the econ- 
fisecation of all copper on private buildings. 


Tr is announced that the Minister of Munitions has 
appointed a Committee, under the chairmanship of 
Mr. C. W. Fielding, to advise him upon the steps which can 
be taken to secure the most economical use of the metals 
required in the manufacture of munitions of war. 


Tue Times states that it is now a punishable offence 
in Australia for any electric undertaking or gas company, 
without official consent, to supply motive power to any 
unspecified industry. Specified industries are those 
connected with the public services. Coal and coke may not 
be used for industrial purposes except by special per- 
mission. 

TeNnDERS for the construction of 148 aeroplanes for 
the American army which were recently opened showed 
a remarkable diversity in prices and climbing ability. 
The prices varied between £2400 and £5800 each. The 
highest speed guaranteed was 90 miles per hour, and the 
lowest 65 miles per hour. As regards climbing ability 
the best offered was 6500ft. in ten minutes, and the lowest 
2000ft. in the same time. 


Durtne the months of July, August, and September, 
the great steel plant at Monterrey, capital of the State 
of Nuevo Leon, exported twenty thousand tons of steel, 
of which 1774 tons went to Italy, 2774 tons to Liverpool, 
and 15,432 tons to France. These facts afford an apt 
commentary upon the popular idea that Mexico's industries 
are ruined and her working people without employment, 
says the Mexican Review. The steel works in question 
afford employment for several thousand hands. 


RivEtina a damaged mountain had been accomplished 
on the West Shore R.R., says Contracting, where llin. 
holes 15ft. deep were drilled through a loose, vertical 
slab of rock and 10in. steel pins grouted in them to hold 
the 6000-ton slab in position. “The slab, about 200ft. 
long, 100ft. high, and from 5ft. to 8ft. thick, has also 
been underpinned with 12in. ‘by 12in. timber shores 
3ft. apart. The holes were drilled by a gas-driven core 
drill operated from a platform on the top chords of an 
adjacent bridge. 

Or all the-varied departments of commercial enterprise 


| in India, perhaps the one most,in need of immediate 


overhauling is the electrical industry, says Indian Industries 
and Power. British manufacturers of electrical equipment 
have to realise that if they wish to retain what little hold 
they have of the Indian market, they must consider their 
position and prospects. Organisation in the full compre- 
hensiveness of the term is what.is needed. Not a mere 
associative collection of engineers. Organisation which 
works on the basic principle of mutual co-operation. 


Tr is reported that American makers of sugar machinery 
are giving attention to the market in Natal, where so far, 
most, if not all, of the existing mills have been equipped 
with machinery of British make. Cane sugar production 
in Natal and Zululand is now an important industry 
which is likely to extend considerably in the near future, 
large areas of land suitable for the crop being still available. 
It is expected that in a few years the production will not 
only be sufficient to provide all the requirements of the 
Union of South Africa, but also, under favourable con- 
ditions, to furnish a surplus for export. 

THE expansion of quicklime when wet develops an 
enormous force that acts slowly and almost irresistibly, 
and has long invited ase for mechanical purposes. Success- 
ful efforts to make use of this force have been noted in 
a recent issue of Rock Products, that describes its efficient 
use in breaking up heavy brick masonry. A number 
of 12ft. by 20ft. piers, 12ft. high, was situated between 
similar foundation piers for engines in operation, and it 
was necessary to remove them without injuring the 
machinery.- Blasting was therefore inadmissible, and hand 
cutting and breaking too slow and expensive. The work 
was accomplished by drilling 3in. vertical holes 3ft. deep 
and 3ft. apart in both directions over the entire areas 
of the piers and filling them within 6in. of the top with 
fresh slacked lime in pieces }in. to l4in. wide. As soon 
as the lime was thoroughly wet the tops of the holes 
were filled with brick drilling well tamped. and in about 
ten minutes eracks started in every direction and the 
entire top of the foundation pier was broken into 3it. 
cubes. 


THE important irrigation works established on the upper 
reaches of the Rio Negro, which are fast approaching 
completion, will take rank among the more extensive 
undertakings of their kind: indeed, they are said to 
be the third largest of their kind in Latin America. The 
immense dam has been constructed to convert an imper- 
fectly watered area into a highly productive zone, and 
the whole scheme has been conceived and financed by 
the Buenos Aires Great Southern Railway. The outbreak 
of the war has had but little effect upon the progress 
of the enterprise. The outer breakwater of the new 
port works at Retiro in the Argentine has now been 
completed, as has the ‘river enclosure, inside of which 
the third and fourth docks are to be constructed. The 
second dock excavation is still in hand, two large steam 
excavators, working at the rate of about 2000 cubic 
metres of earth daily, being engaged. The material 
raised is being used to form the future surrounding quays. 
No fewer than fourteen warehouses and covered sheds 
in reinforced concrete form part of the undertaking, 
and the construction of them is well advanced, 
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Industrial Peace. 


Ir we again take up the question of labour, it is 
because there is none other of nearly equal importance. 
All that we may do in the way of industrial reorgani- 
sation, all that we may do in research, all. that we 
may do in technical education, will be stultified and 
useless if we cannot come to terms with the working 
people of the country. It is safe to say that our 
whole progress depends upon the settlement of labour 
problems on a basis which will allow manufacturing 
to be carried on without let or hindrance at a greater 
pace and with more efficiency than. hitherto. If 
we cannot attain to that end it is difficult—nay, 
impossible—to see how this country is to be prevented 
from sinking to a third-rate Power. There is no 
subject to-which more care should be devoted, none 
on which all the intelligence of the land should be 
directed with more vigour. From one cause and 
another labour has gained enormous power. If 
it cannot be induced to use that power for the general 
good, if it cannot be prevented from pulling down 
the pillars that support the fabric, even though it 
itself perishes in the ruins, then the future for us 
can hold nothing but disaster, and bring on us nothing 


is but the contempt and contumely of the world. 


We do not speak too strongly or without sufficient 
reason. This is a matter for every man and woman 
in the country to consider, and to consider deeply. 
The general public has stood too much aloof from 
labour problems. It has never understood how 
nearly it is concerned in these things. It has looked 
upon them as the private quarrels between employer 
and employed, the rights and wrongs of which it 
did not fully understand, and made no effort to 
comprehend. That disinterested attitude must be 
changed. The public must know the cause of and 
take part in labour disputes. -It is its duty to see 
that fair play is observed, and that capital or labour 
is rewarded as its merits deserve. Holding, as we 
have long done, this view, there is no passage in the 
report of the Preliminary Committee appointed by 
the Organisation of. Iron, Steel, Engineering, Ship- 
building, and Allied Industries in Scotland that 
appeals to us more than that which expresses the 
resolve “to educate and inform public opinion in 
accordance with its recommendations and findings.’’ 
Labour is well served by newspapers, which are 
closely read, and by many effective orators. The 
employer has been slow to’ use the Press, and is 
generally an indifferent speaker. But most of all 
the public is to blame. - It has not taken an intelligent 
interest in disputes, and, according to its opinions, 
has condemned employer or employed without a 
just appreciation of al! that, is entailed. In these 
respects successive Parliaments have been but 
little behind it. Every member of the two Houses 
should be conversant, not only withthe industrial 
questions of his own district, but with national 
economic questions. How many are? -How many 
are competent to discuss the difficult labour problems 
that crop up from day to day? The new organisa- 
tion is right then, in taking as one of. its objects, 
“To direct the attention of the Government and its 
departments, for their information and guidance, 
to matters requiring consideration and action in 
the interests of the industries concerned, and to 
initiate and review legislative proposals. on com- 
mercial, industrial, and economic matters.” Finally, 
it does well to regard as a third important’ element 
of its programme, “ To deal with questions affecting 
the labour conditions and internal organisation 
and disabilities of the industries concerned, with a 
view to securing increased efficiency from an imperial 
and national standpoint.” This object is one that 
touches the workshop closely. “ Increased efficiency ” 
can mean one thing, and one thing only—that the 
output from our factories is greater, with at least 
equal quality, thanit hasever been. This Preliminary 
Committee sets forth very clearly how this is to 





be achieved. The familiar restrictions imposed by 
the trades unions, or exercised by the men in defiance 
of their leaders, must be removed. Every man must 
be left free to do his best and payment must be by 
results. The resistance to piecework and premium 
bonus systems must cease. Men must be allowed to 
take away all they can earn, and,, on their side, 
employers must not cut the rates, but encourage and 


“| assist the workpeople to make -higher and higher 


wages, with an ever-augmenting output. Increased 
production is the key to prosperity.. It means more 
money for the workpeople, more money for the 
employer, more money for the country, and in the 
long run less unemployment, or, if depressions cannot 
be prevented, it means that reserves to meet them 
can be built up. 

How, then, is this object, so important to the 
welfare of the Kingdom and the Empire, to be 
attained ? “Only,” says the Committee, “by a 
more cordial co-operation between employers and 
employees than has existed in the past.” We want 
to get rid of the unceasing friction between the two, 
which spells nothing but waste of power and ineffi- 
ciency. We want to see capital and labour pulling 
at the same oar. A complete understanding between 
them is desired, and is attainable.. Employers, 
perhaps, have often had wrong ideas about the 
duties of their workpeople; the employed have 
certainly had false notions about capital and the 
needs of industry. It should not be impossible to 
remove these things. If the old principle of the 
standard wage—for the maintenance of which the 
trades unions are largely responsible—can be properly 
restricted ; if the employers show their willingness 
to pay as high wages as their trade will permit, 
provided output is correspondingly increased, the 
oldest and worst bone of contention should be 
removed between employer and employed. There 
will still remain, unfortunately, internecine disputes 
about demarcation of work in the unions themselves, 
and there must always be the socialistic element, 
which would rather suffer itself than see capital 
making a handsome profit. With the former only 
the unions themselves can deal; the latter must be 
left to the tender mercies of the more intelligent 
publie. 


Railway Travel Problems. 


Ir seems probable that the New Year will see an 
upheaval in railway passenger travel of an unpre- 
cedented kind. So far as changes in the running of 
trains is concerned, a parallel can be found in the 
restricted services during the coal strike in the spring 
of 1912, but other changes are now threatened. 
Fares may possibly be raised, and the quantity of free 
luggage reduced. We are not in the confidence of the 
Railway Executive Committee, nor have we sought 
for information, but judging from appearances, and 
what we know of the railway companies’ needs, we 
are led to believe that some of the changes will be as 
follows. Possibly one-third of the express trains will 
be withdrawn—not all at once but gradually—others 
will run only on certain days of the week, trains 
between the same towns but by different routes being 
run one day by one route and the next day by 
another route. Those expresses that remain will 
certainly have their running times extended, and 
a journey of two hours will become one of two 
and a-half; of four hours five; of eight hours 
ten, and so on. What may be termed semi- 
expresses, and the local train services, will probably 


‘not be reduced, as they will have to do some of the 


work done by the cancelled expresses. Late evening 
trains may, however, be modified. Those companies 
which still run restaurant cars will probably have to 
withdraw them, and, although it will cause more 
inconvenience to busy men than the stoppage of 


restaurant cars, it is likely that some sleeping cars may 


be withdrawn. Fares may be raised, and for this an 
Order under the Defence of the Realm Acts has been 
issued, as all the companies, under their enabling 
Acts, have their fares limited. Most of the third- 
class fares are already at their highest point, whilst 
the raising of the first and second-class fares to their 
maximum would not have the effect desired. The 
quantity of free luggage per passenger is certain to be 
reduced. Here, again, there are statutory require- 
ments, but the companies are carrying a greater 
weight per passenger than they are compelled to do. 


‘They will not, however, we expect, be satisfied with 


bringing the amount down’ io the legal limit, but 
under an Order may adopt the Continental standard, 
and insist on all luggage, except hand luggage, being 
paid for. ‘Every kind of cheap ticket, such as market 
tickets, still remaining in force will be withdrawn, but 
workmen’s tickets will probably not be touched. The 
reason for the exemption of the latter is that the men 
travel within certain hours when little ordinary 
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traflic is moving, and, further, their journeys are 
unquestionably for business, and not for pleasure. 
Neither do we expect that season tickets will be 
effected. These come under two heads—season 
tickets for residential purposes, and season tickets for 
business ; both are legitimate classes of journeys. 

The reasons why travel should be reduced are 
many. Among the most important are: the necessity 
for economy in coal, and in locomotive power, an 
uninterrupted passage for trains with munition and 
military stores, and the liberation of more railwaymen 
for the Colours. Perhaps not unconnected with the 
subject is the necessity for the people to save their 
money. The cost of railway journeys does not end 
at the price of the ticket. Seeing that Mr. Forster 
stated the fact in the House on the 4th instant, there 
is no harm in our repeating that greaf demands have 
been made in this country for engines, wagons and 
drivers—and, we may add, shunters—for France. 
These are no doubt required to relieve the congestion 
on the French railways, and the matter, having 
become very urgent, has brought the necessity for 
economy toa head in this country. Mr. Forster added 
that munition workers are no longer to have the 
special privileges—very much abused, we believe— 
they now enjoy, and soldiers in training are 
not to have their week-end leave. In addition to 
the necessity of releasing men, engines and rolling 
stock for France, the subject of coal consumption is 
all-important. According to the Board of Trade 
Railway Returns, British railways used during the 
year 1913, 13,577,000 tons of coal for locomotive 
purposes. As locomotive coal is now, we believe, 
40 per cent. dearer than in 1913, it will be seen that 
in the railway coal bill there is vast scope, not only 
for financial economy, but for material economy in 
what Mr. Asquith described as our greatest national 
asset. As to releasing railwaymen for the Colours, 
we do not know what to say. There are still a vast 
host of eligible men to be seen on the railways, but 
their work is of national importance, and whilst some 
can be replaced by women and men over age, most of 
the occupations connected with the working of 
trains call for the services of men who have had 
a prolonged period of training. Mr. J. H. Thomas 
said the other day, however, that before Christmas 
another 30,000 men would have joined up in addition 
to the 140,000 who have already entered military 
service. 

It is fitting that, in conclusion, we should refer to 
Sir Albert Stanley’s appointment as President of the 
Board of Trade. Sir Albert is one of Mr. Lloyd 
George’s ** men of business,” and when it is remem- 
hered that three branches—labour, shipping and 
food control—have been removed from the domain 
of the Board of Trade, there is something suggestive 
in the appointment of a high railway administrator 
to look after whatever business is left to the 
Board. Does this mean that Sir Albert Stanley’s 
great gift for organisation is to be applied to railways ? 
Since the war broke out, and the railways passed 
under the control of the State, they have been worked 
through the Railway Executive Committee, which 
has handled the business with a success that other 
Government Departments would have done well to 
emulate. None the less, it cannot be said that on all 
occasions the railways have, to quote the first official 
announcement of the Railway Executive Committee, 
been worked as “one complete unit.” Old pre- 
judices have not been quite killed, and on many an 
oceasion a traffic officer has been loth to turn business 
over to another company for fear that, when the war 
was ended, it would not return. The old divisions 
between the Midland on the one hand and the Great 
Northern and Great Central on the other, for traffic 
between London and Leicester, Nottingham, Sheffield, 
Leeds, Bradford, Halifax, &c., still remain, with the 
result that there are a dozen or so trains a day to 
Leeds, for example. The explanation offered for 
this is that the trains also serve intermediate points 
or stations beyond Leeds, but we think that the 
truth of the matter is that any one of the companies 
concerned which had to withdraw its trains would feel 
that its dignity was affected. Take, again, the question 
of restaurant cars. They have been withdrawn by the 
London and North-Western and the Great Northern, 
but retained by the Midland. The explanation for 
this action given by Mr. Pretyman was that it left 
one route to the North still with accommodation for 
meals on the trains. The Midland runs to Manchester, 
and therefore a passenger for that city can go by that 
line and get his junch and dinner e» rowe, but passen- 
gers for Liverpool has not that privilege. And whilst 
there are no restaurant cars to Birmingham, Wolver- 
hampton, Shrewsbury and Chester by either the 
North-Western or Great Western the fewer passengers 
who go to Exeter by either the Great Western or 
South-Western are better served. Certain it is that 
in these and other matters there is uniformity of 





action in Germany. ‘This is a regrettable confession 
to have to make, but we trust that, with the railway 
revolution that the New Year will see, we shall have 
absolute unanimity and co-ordination among the 
companies. We are proud of what they have done, 
and they may rest assured that the sacrifices and 
inconveniences that the public will have to endure 
will be borne without a.grumble, because they will 
furnish furth er material towards the inevitable vic- 
tory of our arms. 








RANDOM REFLECTIONS. 
<< 


OnE of the early problems in breech-loading guns 
was how to prevent the escape of gas past the breech 
screw. It was solved by using a metal ‘ cup leather,” 
known as the obturator, which rested on the face of 
the breech block and acted under the influence of the 
gas pressure just as packing leathers do in hydraulic 
machinery. When the need of an exceedingly light 
engine for aeronautieal purposes arose trouble occurred 
with gas leakage past the piston, and to overcome it 
the plan which had been successful in gunnery was 
adopted. For several years all engines of the Gnome 
type have been fitted with ‘ obturator ” piston rings. 
These are very light rings of L-section, which are 
fitted on the back of the piston. It is believed that 
one obturator ring is equivalent to at least four 
ordinary rings. Unfortunately, they have a serious 
drawback. ‘heir average life is only something 
like forty to fifty hours. They do not wear out, but 
fail from fatigue, due no doubt to the high tempera- 
ture they have to sustain and its rapid changes. 
Under ordinary conditions a research or inquiry 
might have been entered into to discover the actual 
causes of the failure, and to find the best metal, and 
the best form of ring to resist fatigue, for it is 
recognised that if the obturator ring can be brought 
to perfection it has a much wider field than is pre- 
sented for its use by aeronautical and racing motor 
car engines—the only engines in which, as far as 
we are aware, it has yet been employed. Under 
war conditions there has been so much necessity 
to get out things that ‘“‘ would do,” even though they 
were known not to be the best, that systematic 
investigation has been impossible. Nevertheless, 
improvements have been carried out, and we are 
glad to hear that certain modifications in the 
method of manufacture, and in apparently trifling 
details, have resulted in the production of 
rings with a much longer life. The subject is one of 
very considerable interest. As far as we know the 
largest obturator rings yet made do not exceed 6in. 
in diameter, but it is quite conceivable that if the 
endurance and reliability can be increased we may 
see the adoption of the type in much bigger engines. 
We cannot recall any cases of rings of the kind being 
used in steam engines or compressors, but there is 
no obvious reason why they should not be employed 
with advantage. 


* * * * * 


THE momentous decision has been reached by the 
Académie des Sciences that France must have a 
national scientific laboratory. Our great Ally already 

many public and private laboratories, in 
which, particularly in the latter, work of an invalu- 
able nature has been done, but for one reason and 
another the efficiency of such establishments has 
been falling off, and all the great centres of research, 
according to the Académie itself, have “ tallen 
asleep.”” France cannot afford to be behind in the 
application of science to industry. America, Ger- 
many, and the United Kingdom all have their national 
laboratories, and France now feels that the time has 
come when she also must possess one. The decision 
was reached some weeks ago, when, at a special 
session of the Académie, a vow was registered “to 
see created a National Laboratory of Physics and 
Mechanics, charged specially to pursue scientific 
researches useful to the progress of industry.” It 
was, moreover, decided that, following the example 
of Great Britain, the new institute should be con- 
ducted in the same manner as the National Physical 
Laboratory. This implies that a subvention from 
the Government is to be asked, and that payment is 
to be accepted for certain classes of work done. That 
the Académie should have thus decided is not sur- 
prising. In May last Monsieur le Chatelier presented 
to it a note on the subject, in which he commented 
severely upon the attitude of French manufacturers 
to science, and enforced the necessity for a national 
laboratory. A Commission was at once appointed 
to enquire further into the matter, and it reported so 
strongly ‘that no alternative to the course it has 
taken was left to the Académie. Much still remains 
to be done. France, it is true, possesses an excellent 
laboratory in connection with the Conservatoire des 
Arts et Métiers, and may be able to turn it to its 
purposes, and so come quickly into line with the 
other great nations, but, on the other hand, this 
laboratory began, soon after its completion in 1903, 
to devote itself almost exclusively to definite paying 
routine work, and it may be difficult to induce it to 
take up industrial research on broad grounds. 


*- * * *& * 





THERE came to our hands only last week a 
copy of the second report of the Advisory Council of 
Science and Industry of the Commonwealth of 
Australia. Scientific research was taken up by tho 
Commonwealth a little later than in this country, 
but if one were to judge only by the reports of pro- 
gress issued by the two Councils, the British in 
September last, and the Australian on August Ist, 
the Antipodes have shown greater energy than 
the Old Country. This deduction would not be 
quite fair, because a great deal of excellent work was 
done by the British Advisory Council about which 
little was said in the report, or which was presented 
in a less striking form. In reviewing the report at 
the time of its appearance we expressed regret that 
it had not laid more stress upon the actual spade 
work on which the Council had been engaged. We 
think the publie would have been more impressed 
thereby than it was by the philosophical monograph 
—very admirable in its way—on the best method of 
procedure, which the Council circulated. The Com- 
monwealth report is much briefer, and very much 
more to the point. After describing the formation 
of State Committees, and entering into a few other 
details, it gives a schedule of the work already done. 
It tells us that special committees have been 
appointed to deal with seventeen different problems, 
and it gives in a few words a useful indication of the 
nature of these problems and the importance of their 
solution to the country. We may mention a few of 
the subjects. The first is Ferro-alloys, the secon 
the Manufacture of Chemicals, and the third Alumite, 
a New South Wales mineral which yields potash and 
alumina. Other questions being investigated are 
the Mode of Occurrence of Gold in Quartz, the possi 
bility of Standardising Physical Apparatus for teach. 
ing purposes, and the establishment of a standard for 
Alcoholometry. The remaining problems are con- 
nected with agriculture and biological subjects of 
great importance to a great pastoral and sheep 
breeding country. The Council has received reports 
on all these matters, and is considering the advisa- 
bility of setting up researches or has actually done so. 
On the question of the supply of expert investigators 
we are pleased to find our views supported. Our 
Council held that it was necessary to train up a large 
body of researchers in readiness for the demand ; we 
held to the opinion that, once the demand arose, the 
men would be found without trouble. The Common- 
wealth Council reports : ‘‘ The supply—of experts 
will grow with the demand.” Australia has begun 
the work with vigour, and we have no doubt it will 
carry it on inthesame spirit. The Council is already in 
touch with more problems than those enumerated, and 
it looks forward justly to becoming ‘‘ an agency for 
directing research on problems connected with the 
industries of Australia.” It may be hoped that its 
association with the new Department which has just 
been created in this country will prove of benefit 
to both. 

* * * * * 

THE sea-going engineers of Great Britain are men 
of whom their country is justly proud. Whether it 
be on the little tramp of “ 66 nominal horse-power as 
defined in the Board of Trade Regulations,” or the 
great liner, they enjoy the same reputation for 
courage and for a resourcefulness that is beaten by 
no difficulties, and is equal to all emergencies. It is 
the sea, the conditions under which they work. 
and the tradition handed down through a hundred 
years that have made these men. It is true they hav 
to pass Board of Trade examinations—for which they 
cram—but it is not the examinations that make the 
men, nor the Board of Trade which moulds their 
characters. That is done by their engines and the sea. 
To whatever part of the world you may go you will 
find British marine engineers—generally Scotsmen 
in positions of trust over machinery. Their know- 
ledge upon things outside their own field may not be 
great, their knowledge of the scientific side of the 
plant they tend may be inaccurate and incomplete, 
but they have learnt at sea things better than books 
or colleges can teach—trustworthiness, unlimited 
resourcefulness, and reliance on themselves. With 
all its defects the system which brought up such a 
race of men cannot be wholly bad, but some years ago 
it was given up in the Navy, and it seems probable 
that it will now be modified in the mercantile marine. 
‘The Committee are agreed,” says a report recently 
issued by the Liverpool Engineering Society, ** that 
the fundamental weakness of the marine engineer as 
a class lies in the lack of general knowledge of English, 
mathematics, physics and applied mechanics, and, 
consequently, a notable lack of general intelligent 
reasoning power, which has now become essential for 
the satisfactory control of the increasingly com- 
plicated machinery utilised in the ships of the mer- 
cantile marine.’’ This committee has drawn up a 
memorandum on the training of second-class engi- 
eers, and is seeking the support of many engineering 
societies, so that the recommendation ‘* may be pre- 
sented to the Board of Trade as from as large a body 
of influential representative engineers as possible.” 
The hint we have already given is sufficient to show 
that at the back of the scheme is improved secondary 
education. ‘The memorandum proposes that attend - 
ance at a technical college should be essential. We 
are long past the day when anyone, even the budding 
‘* seconds’ themselves, would oppose that view. 
Whether or not it makes men with more character, 
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education has spread far too widely to be excluded 
even from a calling which, for several generations, 
depended almost wholly on practical training. 
Already many young sea-going engineers have done 
their college courses, and practically all that is a 
asked now is that the Board of Trade shall insist on 
all doing so. We do not anticipate much opposition. 
Facilities for technical education are increasing daily ; 
employers are taking a broader view of its necessity, 
and encouraging apprentices to attend classes, and 
the workpeople, with a laudable desire to improve 
themselves, are showing a disposition to use the 
schools. The Board of Trade will be behind the 
times if it does not adopt some scheme of the kind, 
even without the pressure that scientific and engi- 
neering societies might put upon it. But one cannot 
help wondering if, after all, the new class of men will 
ever win to a higher reputation which the old class 
enjoys. 
* of * + co 


‘THE title Chemical Engineer has been much bandied 
about of late, but no one has, as yet, defined it. Is 
such an one a chemist who knows something of engi- 
neering, or an engineer who knows something of 
chemistry, or is he one who combines in his single 
person a perfect and complete knowledge of both 
branches of science ? Until we know what we are 
talking about discussion is not likely to make much 
progress, and we submit, with all diffidence, that the 
next time the Society of Chemical Industry opens a 
debate upon this very important matter it blazons 
across the wall where all may see a clear and concise 


definition of the term—Chemical Engineer. Not that. 


the discussion to which we have alluded was any the 
less entertaining, because everyone was talking about 
different things. In a long experience of debates we 
have always found that the meeting shows more 
vitality, the speakers more enegry, and words more 
force when there is no real consensus of opinion as 
to the meaning of the matter in hand. Something, 
then, might have been lost had a clear and unchallenge- 
able definition been postulated. The chemical engi- 
neer is, indeed, an impossible perfection. No man 
has time to learn all about engineering and all about 
chemistry, and possibly the best condition is reached 
when each sympathises with the other, but only 
enters upon his ground as an engineering guest, not 
as a part proprietor. Dr. Charles Carpenter, who 
opened the debate which has led to this reflection, 
held that dual control was best, and we find ourselves 
impelled to agree with him-—up to point. The head 
of a chemical factory should be and must be a chemical 
technologist. He should say what he wants done, 
and the engineer should do it. It is not necessary 
that the latter should understand au fond the reasons 
for the chemist’s requirements ; it is sufficient that 
he should believe that the chemist knows his own 
business best. On the other hand, the chemist need 
not be called upon to understand the design of 
machinery, the strength of material, and the calcula- 
tion of stresses and strains. ‘Those things may be 
left to the engineer. Mr. Blount put it quite neatly 
in nutshell form. ‘He did not believe in a man 
being a jack-of-all-trades. If he knew his own work 
through and through, and if he would collaborate 
without the slightest jealousy—that was most im- 
portant—with his professional brethren, then it was 
easily possible to carry things through.” That is it 
precisely. The chemist remains a chemist, and the 
engineer remains an engineer, and there is no such 
thing as a chemical engineer ! 


* * * * * 


A MEETING held recently at the Hotel Cecil was very 
indicative of the spirit of the times. ‘The problem to 
be dealt. with was the “ reinstatement of the men of 
the Forces and munition workers in civil employment, 
and the general redistribution of labour after the war, 
and for handling any subsequent problem of unem- 
ployment or labour dislocation.” Less than forty 
people were present, and of them fourteen were 
representatives of labour unions, whilst the others 
were all employers. It will be seen, then, that labour 
and capital were uniting their energies to provide in 
advance for the settlement of what, in any case, 
must be a difficult matter, and which will, likely 
enough, lead to trouble if there is not perfect co- 
operation between employers and employed. Certain 
resolutions were adopted, and have received the 
support not only of other manufacturers but of seven 
other unions, amongst which we notice with satis- 
faction the Amalgamated Society of Engineers. It 
was recognised at the meeting that no machinery 
now in existence can adequately deal with the re- 
instatement in civil employment of men now in the 
Army, and resolutions were passed to the effect that 
powers should be sought from Parliament to set up 
a Central Statutory Board, vested with complete 
authority, to deal with questions likely to arise ; that 
not less than one-third of the members of this board 
should be representative employers and one-third 
labour representatives, the remaining third being 
drawn from Government Departments. Local 
boards, constituted in the same proportion, should 
also be set up. It was also resolved that all the 
expenses connected with the work of these boards 
should be drawn from funds provided by Parliament. 
The scheme is excellent. It is a stitch in time which 
will save much confusion and trouble in the future, 
and we hope to hear that all the preliminary steps are 





being taken without delay. Peace may be yet far off, 
or it may be nearer than any of us suspect, but in 
either case it is well that the machinery needed should 
be at once organised so that it may be ready imme- 
diately it is required. 








OBITUARY. 


ARCHIBALD COLVILLE 


Tue death of Mr. Archibald Colville occurred at Mother- 
well on Monday last. Mr. Colville was chairman of the 
well-known firm of David Colville and Sons (Limited), 
Dalzell Steel Works, Motherwell. He was a native of 
Glasgow, and he began his business career with Messrs. 
James Finlay and Co., East India merchants, Glasgow, 
but joined his father at Motherwell when the latter started 
the Dalzell Ironworks. For almost forty-five years he 
was associated with the commercial side of the great 
Dalzell establishment. Mr. Colville was chairman of the 
Scottish Steel Makers’ Association, and a member of the 
Board of Trade Tron and Steel Industries Committee. 











COAL AND ITS ECONOMIC UTILISATION. 
No, ITI.* 


In his third and final Howard lecture at the Royal 
Society of Arts, on Monday, on this subject, Professor 
J. S. G. Brame dealt first with possible economies in the 
production and utilisation of coal. 

Whilst of necessity much coal is left underground 
in the form of barriers and supports, besides much crushed 
coal, there has been a great deal of avoidable loss, which, 
even although considerably reduced since profitable 
outlets have been found for small coal, still amounts to 
a large aggregate. This avoidable loss arises through 
the working in many cases of only the best seams or even 
best parts of a thick seam, and the failure to work the 
thin and less profitable seams. 

The advantages of coal-cutting machines were briefly 
touched upon, and also the value of adopting screening 
and washing plant, which has greatly enhanced the value 
of small coal, so reducing the quantity which was formerly 
left in the pit because it did not pay to bring it to bank. 

In discussing economies in use it was stated that of 
the 60 million tons used for power purpose a return 
of less than 10 per cent. of the available heat is probably 
obtained. The Census of Production showed that the 
average coal consumption per horse-power at that time 
was about 5 Ib., whilst a consumption not exceeding 
1.5 lb. is the figure generally accepted as attainable. 
The overall efficiency of various power plants was discussed 
briefly, and reference was made to economies in consump- 
tion for steam raising through methods of controlling 
combustion, and through scientific purchase of coal. 
The employment of trained fuel experts on large plants 
was strongly advocated. 

Turning to possible economies in large scale industrial 
operations, Dr. Brame discussed in some detail the utilisa- 
tion of the waste heat from blast furnaces and coke 
ovens. In the case of the former it was stated that the 
gas produced amounts to about 150,000 cubic feet of 
100 B.Th.U. calorific value, per ton of iron made, and 
with most efficient use on the plant a surplus of 65,000 
cubic feet might be realised. In 1914 there were still 
over nine thousand of the old wasteful beehive ovens 
in use, although there had been a very marked increase 
in the introduction of recovery plant before that time. 
The surplus gas available with a regenerative by-product 
plant is about 5000 cubic feet per ton of coal carbonised. 
The extended use of such gas on the Continent and in 
the United States to supplement coal gas supplies were 
touched upon, as also was the recent arrangement made 
for the daily supply of one million cubic feet of such gas 
to the Leeds gasworks. : 

Turning to large scale economies effected through 
the utilisation of ‘ waste heat” in connection with large 
electric power schemes, an outline was given of the 
development of the North-East Coast scheme, and the 
advantages it has conferred on the district. The “ waste 
heat” stations, generating current from coke oven gas 
and from exhaust steam from the blowing engines of 
blast furnaces, now number 11, and the policy is to keep 
them at full load, making up the necessary full output 
by coal-fired generating stations. In all the present 
horse-power installed is 343,000. 

The advantages of electricity as a collecting and distri- 


buting medium were mentioned, and the disadvantages | 


of gas for long distance transmission pointed out. In 
such schemes, however, there should be room for the coal 
gas industry, which, said the lecturer, is too extensive 
and economically sound to be left out; its surplus coke 
would contribute to electric generation by gasification 
in producer plant, thereby rendering a further percentage 
of the nitrogen available as sulphate of ammonia. 

Low temperature coking plant was also considered as 
an adjunct to such schemes, it being regarded as certain 
that smokeless fuel would be produced by this method 
in time, and that the rich gas produced, together with 
the poor coke producer gas, would both be pooled in a 
general electric power scheme. 

Finally, the special circumstances affecting a general 
electrical scheme for London were pointed out. There 
is practically no available waste heat, and no very large 
industries demanding power in the metropolis, although 
the aggregate demand is very great. e unification 
of the London electric supply will be carried out mainly 
by large power stations on the river below London, 
and efforts should be made to bring into the scheme 
the various gasworks, which would become supplementary 
feeders through their surplus coke and future low-temper- 
ature plants, whose rich gas—after stripping of benzol— 
would be available for power production. The natural 
outcome would be the production of such smokeless 
fuel by existing gas concerns, for their experience in 
earbonisation and ability to use the rich gas produced 
to the best advantage, either by distribution with the 
high-temperature gas, or mixed with the poor producer 
gas from surplus coke, for electric power generation 
in connection with the main scheme is obvious. 


* No. Il. appeared December 8th. 





DESCRIPTION AND TRIAL OF THE TURBINE 
STEAM YACHT WINCHESTER.* 


By F. A. STEVENS, Jun. 


THE steam yacht Winchester is the fourth vessel built 
for Mr. P. W. Rouss to bear that name. Like all her 
predecessors, she was built primarily for speed, but is 
considerably larger than her predecessors ; in fact, she is 
the largest high-speed steam yacht ever built. 

The Winchester is a twin-screw vessel, fitted with Parsons 
turbines, and designed for a speed of 29 knots at about 
360 tons displacement, with the main engines developing 
abeut 7000 shaft horse-power. The vessel was built 
by the Bath Ironworks, of Bath, Me., from designs fur- 
nished by Cox and Stevens, of New York City. 


Hull Data. 
NS EE OAL OO TT EERE 
Length, load water-line .. .. .. .. «.. «. 224ft. 
(SS ea a eer 
Beam, load, water-line .. .. .. .. .. «.. 20ft. Sin. 
Draught on trial a te awe eee eee tS 
Displacement ontrial .. .. oe «- SOS toms 


The hull is built of high tensile galvanised steel of 
substantial scantling, her plating is 11 lb. amidships to 
8 Ib. at the ends, the sheerstrake from 13} lb. to 8 lb., 
while the keel is from 12lb. to 10]b. The frames are 
correspondingly heavy, spaced 2lin. apart. From the 
above it can be seen that although high speed was desired, 
strength was not sacrificed. She has been given several 
severe tests this last summer, and has yet to show a weak 
‘place. She has also proven herself to be very able, as 
well as comfortable, in a seaway. 

Accommodations.—As can be seen from the plans, she 
has plenty of accommodation for both owner and crew, 
in spite of the large space given up to engines and boilers. 
On the main deck forward, under the raised forecastle, 
is a large locker for the bos’n stores, &c., aft of which are 
the officers’ quarters, consisting of the bath-room, mates’ 
and captain’s state-rooms on the starboard side, and the 
chief engineer’s and assistant engineer's rooms on the 
port. Next comes the officers’ mess-room, aft of which 
is the pantry, both extending almost the full width of 
the ship, there being a passage on the port side. The 
owner’s dining saloon is in the forward deck-house, the 
top of which is an extension of the forecastle deck. In 
the after deck-house is a large lounge for the owner and 
guests. On the berth deck forward is the forecastle, 
next to which, on the starboard side, are state-rooms for the 
steward and waiter, cook and mess-boy. On the port 
side is a toilet, store-room, and ice-hox, and aft of these 
is the galley, extending the full width of the vessel. Aft 
of the machinery space and fuel cil tanks are the owner's 
and guests’ quarters, consisting of two large state-rooms 
extending the full width of the ship, four smaller rooms. 
a lobby on the port side, two bath-rooms, and two toilets. 

Boats.—The following boats are provided, and carried 
on davits :—One 26ft. motor launch for owner, one 25ft. 
working motor launch, one 16ft. dinghy. 

Crew.—The crew consists of captain, mate, chief engi- 
neer, assistant engineer, steward, cook, cabin boy, mess 
boy, four sailors, and three firemen. 

Boilers.—The boiler equipment consists of two Norman 
water-tube, express type boilers, with 8184 square feet 
total heating surface, and are each fitted with eight oil 
burners of the mechanical atomising type. The maximum 
pressure allowed is 260 1b. per square inch, although 
this pressure is never used, 31} knots being obtained 
with only 225 lb. at the high-pressure turbine. 

Main Engines.—The propelling machinery consists 
of Parsons turbines, arranged on two shafts, the high- 
pressure turbine being on the starboard, while the low- 
pressure, with the astern turbine, is on the port shaft. 

These were designed for 7000 shaft horse-power at. 
900 revolutions per minute, and are of the following 
dimensions :— : 


H.P. turbine. L.P. turbine. 
Inches. 


nches 
Length of rotor Seatics 82 BS 57 fz 
Diameter of rotor .. .. 32 ee 42 
Rows of moving blades _ .. 54 <i 26 


The thrust bearings are forward of the turbines, and are 
of the Parsons type. 

Main Condenser.—There is one main condenser, of 
4163 square feet cooling surface. The ccnstruction is 
similar to those that have been put into destroyers built 
by the Bath Ironworks. The section is circular, and 
contains 2832 gin. tubes. The tubes are“bent to a curve 
to allow for expansion, and the ends are rolled into the 
tube sheets, which are not parallel. A vacuum augmenter 
of the Parsons type is also provided. 

Propellers. — ‘There is one three-bladéd outboard 
turning propeller on each shaft. ‘These are of manganese 
bronze, cast solid. The blades are true screws, machined 
to pitch, and polished. The following are their dimen- 
sions :— 
55in. 


Diameter i 
Pitch ieeibs Saude sad Slin, 
Projected area bites ae Sot 1422 sq. in 
Projected area + disc area .60 


Pumps.—The various pumps are shown in the following 
table :— 











No. | Pump. Make and type. Size, 
, Inches 
1 | Mainair .. ..| Warren pera veers ik Set ,. 
1 | Main ..| Warren Simplex we] 18x Ox 14 
1 | Auxiliary feed ..| Warren Simplex «- «-/ 13xX9xXM 
1 | Main circulating} Centrifugal 12in. suction and 7x8 
discharge engine. | A 
1 | Fore and bilge .| Warren Simplex Terre Sa Fe 
2 | Lubricating oil..| Warren Simplex os ee BxX4AXE 
2) Fueloil .. ..| Warren Duplex oe wef XD 12 
1 | Fresh water .| Centrifugal driven by elec- —- 
tric motor. | 
1 | Salt water.. .| Centrifugal driven by elec- - + 
| tric motor. 2 
1 | Sanitary .| Warren Simplex 3Ex5x6 
| 





Other Auzviliaries.—The other auxiliaries consist of the 
following :—Feed-water heater of 248 square feet. Fuel 
oil heater, 75 square feet. Lubricating oil cooler, 63 
square feet. Two forced draught blowers, driven by 

* The American Society of Naval Architects and Marine Engineers 
Paper read November, 1916. 








THE ENGINEER 


536 

















HOHORV LY 3000 ONILVOTd NI 








oe ses) 
@ eo fi 





























AVM MOG NIHL ONIMOHS ‘NOU GAAdS HOIH diul TVIUL 


NOILVMHOd GAVM ONIMOHS ‘NOY GERdS HOIH dil Tvl 


























(q¢q 20nd ove woppdesoeop 40,7) 


SNA 10d “AN ‘HLVAa SHHOMNOU! HLVE AHL 


HULSHHONIM LHOVA ANIXHYXMOL NAVALS AHA 



















Dec. 15, 1916 


THE ENGINEER 


537 








THE 


Length an Deck ---- 22122" 
Beam ---------- --21-0 

















STEAM TURBINE 


YACHT 


THE BATH TRONWORKS, BATH, ME., BUILDERS 









WINCHESTER 








alaalala isto 















































\ 4 RIPE EI RIEL 
Es —s -— Or SS op 
/ 
__ teeemaees - e 





Lounge gr 
Desk & Bookcase p , Se 
mo. ps rss SS 













Dining Saloon 
Sideboard 




















iy 
Tre Encincer” 


Terry turbines. Electric outfit, consisting of a 10-kilo- 
watt direct-current generator, driven by a Curtiss turbine. 
A special type of steering engine, made by the Hyde 
Windlass Company, with two cylinders, each 4in. by 4in. 
A Hyde steam windlass, with two cylinders, each 4in. by 
din. 


Trials.—The trials were run, in smooth water, over 





“Fr 


ENGINE ROOM OF THE STEAM 


the Government course off Rockland, Me. ‘Twelve runs 
in all were made, with the following results :— 


R.P.M. Estimated 





ives Estimated 
Run. Direction. Mean. S.H.P. knots. 
1 N 1014.5 7020 30.38 
2 8 1031.0 7360 32.11 
% N 1032.5 re 7580 30.98 
4 Ss 1035.0 7485 32.09 
i) N 1035.5 7360 30.90 
6 s 1038.0 7470 32.32 
7 N 713 3272 23.92 
8 8 697 3194 24.83 
9 N 497 1155 17.22 
10 5 540 1320 19.87 
11 N 295 269 10,21 
12 Ss 287.5 206 11.21 


After the progressive trials a two-hour run was made, 
on which the oil consumption was measured by sounding 
the fuel oil tanks. The speed obtained was 19.7 knots, 
and the oil consumed was 669 gallons. Taking the shaft 
horse-power from the curves at 1840, and assuming a 
specific gravity of .88 for the oil, this would give about 
1.36 Ib. of fuel oil per shaft horse-power per hour. 

It was the writer's intention to plot the curves of 
trial results and analyse the propellers according to the 
method published by Capt. C. W. Dyson, U.S. Navy. 








Boiler Room 








Lack of time has prevented this, but this information will 
be supplied later as an appendix. 

I would like to call attention"to one picture on page 536 
which was taken during one of the high-speed runs. The 
bow wave here is not very high, and consists of a very 
thin sheet of water, as the painted water-line on the 
ship’s sides can be plainly seen through it. The trim of 





TURBINE YACHT WINCHESTER 


the vessel at this speed is changed{very little from that | 


at rest. Had more power been supplied, no difficulty 


would have been experienced in obtaining very much | 
higher speed. This is substantiated by the tank trials 


of the model. 


It might be of interest to compare the preceding Win- | 


chesters with the present one, which is best done by looking 
over the following table :— 











Winchester | Winchester | Winchester | Winchester | 
No. 1. No. 2. No.3.. | No.4. 
Present name Adroit. | Flying Fox. —'} | Winchester. 
L.W.L. ee 140ft. 165ft. 205ft.- | 224ft. 
Beam... .. 15ft. 6in. 16ft. | 18ft.é6in. | 21ft. 
Trialdraught ..|  »d5ft. | 3ft. 10gin. | 3ft. l1pin.| 4ft. 11 fin. 
Trial displacement, 150 tons. | 136.3 tons. | 207.5 tons.| 322 tons. 
ery .-| Reciprocat-| Parsons Parsons Parsons 
| ing. turbines. | turbines. | turbines. 
Number of pro-| ry 
___ ee Two. | Three, Two. Two. 
Horse-power Abou | About About 8074 S.H.P. 
| 1500 I.H.P. | 3000 8.H.P.) 7000 8.H. ; 
Speed +» +e About {| 26.516 82.24 | 31.56 
| 20 knots. | knots. 
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REPORT OF THE HARDNESS TESTS RESEARCH 
COMMITTEE. * 


(Continued from page 517). 
GeNERAL ResULTS OF THE TESTS. 


(1) Ratio of Brinell Hardness Number to Scleroscope Number. 

| —The results of these determinations have been plotted in 
Fig. 7, and are in — agreement with the general 

| assumption that the Brinell hardness number divided by six 
| is approximately equal to the scleroscope number. According 
| to the evidence of the present tests, the ratio of the Brinell 
| hardness number appears to increase gradually from &.5 for very 
| soft material to about 8 for materials of over 700 on the Brinell 
scale. ‘The number of tests on very hard material is, however, 

| hardly sufficient for any definite conclusion to be drawn as to 


F1G. 8.—Comparison of Brinell Hardness No. and Resistance to Sliding Abraswn 
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the magnitude of the change in the ratio with increasing hardness, 


| and it is hoped to investigate the relation further in the future. 


(2) The Preservation of the Nature of the_ Surface during the 
Progress of the Test.—From the comparison of the figures in 
columns 3 and 4—-Table II.—in which are given the scleroscope 
numbers of the surfaces before and after test, it will be seen that 
the characteristic which distinguishes the sliding abrasion test 
from the rolling abrasion test is that the former does not cause 
any perceptible hardening of the surface under wear as tho test, 

roceeds, that is, the test is not made on deformed material, 

ut on material in the state in which it existed before the test 
Slight exceptions to this will be noted in the case of the five 
manganese steels, in which the scleroscope number for the worn 
surfaces is on the aver 7.5 per cent. greater than on the 
unworn surfaces. This effect, however, is not surprising, con- 
sidering the marked susceptibility of these steels to hardening 
under pressure, which has been noted in the as abrasion 
tests, in which the hardness numbers were practically doubled 
by the action of the rolling, and’alsofconsidering the high value 
i the load which was adopted, due to the above considerations. 

An interesting confirmation of Sir Robert Hadfield’s explana. 


* Institution of Mechanical Engineers, Nov, 17th, 1916, 
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tion of the high wearing properties of the manganese steels under 
rolling abrasion, as being due entirely to the hardening of the 
deformed surface, is seen from the results of Table II., since in 
the present tests the resistance to sliding abrasion of the man- 
yanese steels is fairly low. 

In order to obtain a further demonstration of the property 
of this test, a special set of observations were made on a samy 
of mild steel—No. 720/2—and a sample of manganese steel— 
No. 1010/2—by measuring the wear of the—-same—surface 
after successive equal intervals of time. If there were any 
gradual hardening effect on the surface, this would reveal itself 


Test.| Marks. Cendition of material. 


c, 





Hardened in oil at 850 deg. Cent.; tem-) 0.70 
pered in gas muffle at 600 deg. Cent. | 





Manganese steelasforged.. .. .. ..' 1 
Do. quenched at 950 deg. Cent. in water) 
Do. water toughened .. .. .. .. ..} 1 
De. Do. ro ie 

Do. Do. 


Carbon steel as rolled . . 
Do Do. rs 


Do. 





* Do. 
. oil toughened 
‘ Do. 


q Do. 
. as Tolled 
: 3 . toughened 
2250/956 " Do. 
72/1 NG dal casos), spelen, ee 
704/1 . mild steel mechanically hardened to 
35 tons per square inch. 
Rail steel, as rolled 
Do. Do. 


A 1629 
B 1631 


1908 D 


Self-hardening steel, air hardened 


109 D 
3137D 
1795 EB 


Special steel, water toughened . . 
Do. oil toughened eee 5 
Do. annealed 
Do. 

Do. 

Do. 

Do. 

Deo 

Gauge steel, hardened 

Do. Do. 

Do. Do. 

Do. case hardened 

Do. unhardened .. 

Admiralty bronze 
Phosphor bronze . . 


in the gradual reduction of the rate of wear with time. As 
will be seen from the results given in ‘Table LII., no action of this 
kind can be detected. 


Tasie If. 





Number of Wear in mils. Resistance to 
revolutions. per 1000ft. slip.| sliding abrasion. 


Material. 





Mild steel, 1 , ; 
No. 720/2 20,000—30,000 
30,000—40 ,000 


0-10,000 
10,000-20,000 
20,000-—30,000 
30,000-40,000 





| 
Manganese steel, | 
No. 1010/2 | 

(3) The Relati to Sliding Abrasion 
and the Brinell Hardness Number.—The ratio of the numbers 
expressing these characteristics are given in column 8 of Table IL., 
and the results are plotted in Fig. 8. 

In order to express in a concise form the extreme variations 
in resistanee to wear corresponding to any given Brinell hardness 
number, which have been found in the miscell lection of 
materials tested for the present investigation, the figures given 
in Table IV: have been abstracted from Table II. These give 
the maximum and minimum values of the resistance to sliding 


Tasie IV. 





het the Resist 








Low resistance to 
sliding abrasion. 


High resistance to 
sliding abrasion. 


Resistance 

to abrasion. 
63 29 (165) 
R0 19 (190) 
67 34 (228) 
91 3 

200 

500 ( ) 

200 23 (364) 


Brinell No. wie 
Resistance 
to abrasion. 


Test No. Test No. 





abrasion for materials whose Brinell hardness number is approxi- 
mately the same. 
Closer examination a show that it is the special steels 


0.11 
0.15 


‘not produce a visible scratch. 


| num 


| mining 


| tion, or the reciprocal of the depth 


commonly, by hardness is meant the resistance a material 
bern to penetration by another body. ‘The earliest scale 
of hardness is that proposed by the mineralogist Moh. He 
selected ten natural substances, arranged so that each would 
seratch the substance next below it in order, and be seratched 
by that next above it. On this scale tale had a hardness 1, and 
diamond # hardness 10. A copper coi had a hardness 3. ductile 
iron a hardness 4.5, a file a hardness 6.5. It is a defect of the 
Moh scale that materials selected by him vary somewhat in 
hardness in different specimens. 

Professor T, Turner's Scratch Test.*—A balanced lever capable 


Taste Il. 


1 | 2 
,; Brinell test. 
Analysis, 

Worn 
surface, 


Unworn 
surface. 


420 420 


| 


a 


284 


| 1.26 | 
0.94 | 
0.93 


0.04 0.07 


0.05 
0.03 


0.05 
0.01 


0.06 
0.03 
0.03 | 
0.06 | 
0.06 


5.0 0.05 
0.23 | 0.02 
0.66 | 0.05 
0.76 | 0.05 
1.21 | 0.05 
0.38 | 0.05 | 0.05 
1.18 0.05 | 0.08 
0.48 0.03 | 0.03 


0.45 | 0.02 
1.34 0.02 
0.26 0.01 
0.91 | 0.08 
0.22 0.01 


675-605* 
| 725-750" 


0.07 


* Values approximate owing to flattening of ball. 


of moving vertically on a knife edge, and of being rotated, 1s 
graduated and provided with a sliding weight. The free end 
carries a diamond point, which can be moved over the surface 
of the material to be tested. The graduations are such that a 
movement of the sliding weight over one scale division corre- 
sponds to 10, 20, 30, or 40 grammes at the diamond point, accord- 
ing to the sliding weight used. The surface of the specimen ix 
smoothed and polished with flour emery and oil. The weight in 
grammes at the diamond point which produces a decided scratch 
is taken as the hardness number. There is some skill in deter- 
mining this. Turner suggests making several scratches with 
diminishing weights, and taking for the hardness number the 


mean between the smallest weight which produces a quite | 


definite and visible scratch, and the greatest weight which does 
Turner found the following 
hardness numbers :—Lead 1, annealed copper 8, softest iron 15, 
mild steel 21, tire steel 20-24, hard cast scrap iron 36, hardest 
cast iron 72. 

To make the test more definite, Martens defined the hardness 


| number as the weight in grammes which would produce a seratch | 


of 0.01 mm. in width. Several scratches are made, and the ee 
| tion. 


| @ square inch. A magnifier hammer with larger point is used 


loads and widths plotted. With a diamond point ground to anh 
angle of 90 deg. Martens obtained the following hardness 
bers :—Lead 17, copper 34-40, soft steel 71-77, hard steel 
138-141, 


INDENTATION METHODS 


Various investigators have used an indentation tesi for deter- 
ini ess, and such a test is specially suitable for ductile 
metals. 
pyramidal point. i 

indentation, with a given 
weight, have been taken as the measure of hardness. 

Foeppl placed two cylinders of the material to be tested at 
right angles, and pressed them together in a testing machine. 
The pressure per unit of flattened surface is taken as the measure 
of hardness. The method is good, but the preparation of speci- 
mens is rather costly. 

The author{ used as an indenting tool a small square bar of 
hardened tool steel with edges accurately ground. 
tested was formed into a bar, 2in. by jin. by jin. The tool was 
“mye into the specimen in a testing machine, and the load 

in tons and corresponding depth of indentation ¢ in inches 
were noted. Then C 
The hardness number varied from 195 to 256 for different steel 
rails having from 0.329 to 0.415 per cent. of carbon. 


+ + 


near! 





which are responsible for the enormous variation in r 
to sliding abrasion, which is given in Table IV., and that in 


the case of ordinary carbon steels the fluctuation is much less. | 


As regards the latter steels, it may be said that a high Brinell 
hardness number will generally indicate a high resistance to 
sliding abrasion, but there are exceptions to this rule. 

As regards the general results of the investigation, it is clear 
that the Brinell hardness numbers of a miscellaneous selection 
of steel are not a safe guide in predicting their relative resistance 
to wear. This result is in general agreement with those obtained 
by Robin, Nusbaumer, and Saniter, with other methods which 
— been referred tu in the President's Memorandum (Appen- 
dix T.). 

: APPENDIX I, 
MEMORANDUM ON TESTS OF HARDNESS AND 
RESISTANCE TO WEAR. 
By W. Cawrnorne Unwin, LL.D., F.RB.S. 


Hardness is a property of materials very important in many | 
oases, but as to which there is not an agreed definition, nor is | 
adopted. Most ! 


any one method of measurement generally 


The Brinell Hardness Test.—In 1900 Mr. J. A. Brinellt{ 
ee an indentation test for hardness, the indenting tool 
mg 


| for applying this test have been devised by Martens and others, | 
and it is now very generally used. Let P be the pressure in | 


kilogrammes, D the diameter of the ball, d the diameter, and h the | powders. f . 
| the specimen on the circumference of a polished wheel, turning 


depth of the indentation, all in millimetres. Then 
h = 4 (D— y D* — d?*) millimetre, 
and the area of the spherical surface of the indentation is 
A=nrDh=1.571D(D ~ VD? — &) square millimetre, 
Then Brinell takes the hardness number to be H. = P/A. 


either h or d must be observed. 





* “ Proceedings,” Birmingham Philosophical Society, Vol. v., Part | 
: | Yok Congress of the International Association for Testing 
| Materials, 1912, gave the results of a very interesting investiga- 


IL., 1886. 

+ “ Proceedings,” Institution of Civil Engineers, Vol. cxxix., 1897. 

{ Sur les epreuves a bille en acier. Communications devant le 
Congrés 
page 81. 


Paris, 190), Materialienkunde, IX., 318; X., 54; XI., 6 





| divisions, and 
| number 100. 


The indenting tool has beon a knife-edge, cone, or | 
The weight wasp 2 a given depth of indenta- | 


| well known. 
| to be a test of elasticity, not of hardness, the pressure not being 


The material | 


P/t was taken as the hardness number. | 


It was | 
| found that the ratio (tensile strength)/(hardness number) was 

For the series of (13) rail steels its mean value | 
| was 0.181 (ton and inch units). 


International des Methodes d’Essai des Materiaux, Tome JI., ' 


but it has been found generally more convenient to measure 
with a micrometer microscope. More recently a glass slide with 
two inclined engraved lines has been used. For strictly com- 
parable results fixed values must be taken for D and P. For 
steel it is usual to take P = 3000 kilogrammes and D = 10 milli- 
metres. For softer materials Brinell suggests that P should be 
taken = 500 kilogrammes, and gives a table of the corresponding 
values of d with 3000 and 500 kilogrammes. 

Grard, in a paper before the International Association for 
‘Testing Materials, at New York, discussed some of the sources 
of error in the Brinell test. Ludwig suggested the substitution 
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of a cone for the ball. Brinell noticed a close correspondence 
between the hardness number and the tensile strength of 4 
material. For Fagersta steel the ratio of tensile strength to 
hardness number was very approximately 0. 346 (kilogramme and 
millimetre units). Dillner found the ratio for hardness numbers 
below 175 to be 0.354 and for those above 0.324. Charpy in 
the same cases found the ratios 0.351 and 0.336. 

The Shore scleroscope is a rebound instrument for testing 
hardness, patented by an American engineer. A full description 
of the sang and its applications is found in a pamphlet 
obtained from the Coats Machine Tool Company, Caxton House, 
London, 8.W. The essential is a diamond-faced hammer 
or tup, weighing about 40 grains, which is allowed to drop on 
the material to be tested, from a fixed height, and the height 
of rebeund is observed against a graduated scale. Ingenious 
arrangements are provided for lifting and releasing the h 
by air pressure from a bulb. ‘The indenting part of the hammer 
is convex, and it appears to be essential that a permanent 
indentation should be made in the material tested. The test, 
therefore, appears to be in fact an indentation test, the rebound 
being diminished by the t of work expended in indenta- 
The area of the indenting point is stated to be yy, of 








The surfaces tested are smoothed, 
graduated into 140 equal 

hard d steel gives « hardness 
It is stated that the Brinell hardness number, 
divided by six, agrees approximately with the Shore scleroseope 


for very soft materials. 
but not polished. The scale is 
H } a 





| number. 


It appears from the relation of the tensile strength and inden 
tation hardness that the latter is simply, at any rate for steels, « 
strength test. This must have been a surprise to those seeking 
a test for hardness, who, no doubt, regarded it as a separate 
property of materials, although, of course, the fact that hardness 
and strength both increase with the percentage of carbon was 
The rebound test of balls for ball bearings appears 


great enough to cause permanent deformation. 


Resistance TO WEAR. 


In a large number of cases hardness in a material is desired 
on the assumption that the harder a material is, the greater will 
be its resistance to abrasion and wear. But the point requires 
separate investigation. It will be found that hardness as deter- 
mined by the methods described above, and resistance to abra- 
sion or wear, are,not in any exact relation. 

Various methods of testing resistance to wear or abrasion 
have been tried. Bottone used a soft iron disc, rotating at a 
constant speed, and pressed with a t. force inst the 
material tested. The time required to produce a cut of a definite 
depth was taken as the mé ist Chem. News, 
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@ spherical ball. Some convenient forms of apparatus | XXVi-, 215, 1873). M. Felix Robin—Iron and Steel Institute, 


1910—used cylindrical specimens, 50 mm. in diameter, rubbed 
under a definite pressure on papers covered with abrasive 
M. Derihon devised. a machine in which a lever presses 


at high speed in an oil bath. ‘The speed of the wheel was 3200 


| revolutions per minute, and each test was continued for two 
| millions turns, 


The wear was measured in thousandths of 4 


millimetre. Professor M. Gary—-“‘ Mitt. aus dem Kon. Material- 


| prufungsamt,” Berlin, 1904, 103—has used the abrading power 
| of a sand blast to determine resistance to wear, chiefly of 
| natural stones, artificial minerals, and timber. 

To determine, H, the load P and the corresponding value of | 
It is simpler to measure h, 


Mr. SANITeER’S. COMPARISON OF DIFFERENT 'l'ESTs OF HARD- 
NESS AND WEAR. 


Mr. KE. H. Saniter, of Rotherham, in a paper read at the New 


tion of the results of determining hardness and wear of the same 
materials by different methods. He used two methods of 
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determining hardness, the Brinell test and the Shore sclerometer 
test. For the steels examined both methods place the steels 
in the same order, with one exception. But the ratio of the 
Brinell number to the Shore number shows some variation. 

Mevhanical wear, in Mr. Saniter’s view, implies the removal 
of # portion of the material in small particles C friction, This 
may oceur (4) by pure abrasion ; \(b) by lubricated sliding 
friction ; (¢) by dry rolling friction. He points out that vibra- 
tion enormously increases the amount of wear, and that it is 
necessary to check the effect of vibration of the testing machines 
by testing a standard material at frequent intervals. 

(a) Pure Abrasion—M. Robin tested wear by using emery 
and other abrasive papers, and at the same time determined 
the Brinell hardness number. It appeared that there was no 
relation between the Brinell hardness number and the resistance 
to wear tested by M. Robin’s method. Yet that method seems 
a reasonable one for determining the resistance to abrasion. 

(b) Lubricated Sliding Friction has been investigated by E. 
Nusbaumer, using the apparatus of M, Derihon, which consists 
of # hard steel disc running in oil, on the edge of which a specimen 
is pressed. ‘The Brinell hardness number was also determined, 
but it has no relation .te. the resistance to wear found by the 
Derihon test. Yet it seeins that the latter should give correct 
results as to wear by sliding friction. 

(c) Dry Rolling Friction was tested by a wear machine 
designed by Mr. Saniter. A revolving test piece drives by fric- 
tion on its top side the inner ring of a loaded ball bearing. The 
results on 0.7 per cent. carbon steel subjected to various heat 
treatments show a general relation to the corresponding Brinell 
number. There are, however, two exceptions. In another 
series of tests of different carbon steels treated alike, there is 
also # distinct relation, with one glaring exception, In a third 
series of tests on alloy steels the relation between the Brinell 
number and the Saniter test of wear entirely breaks down. 
But the reliability of this wear test is emphasised by the test 
on Hadfield’s manganese steel, which gives, with a low Brinell 
number, the best wear number of all the steels tested. The 
excellent wearing properties of manganese steel rails is well 
known. 

The importance to the Committee of the results in Mr. Saniter’s 
interesting paper is this, It is probable that the firm who 
suggested to the Institution an investigation of a hardness test 
for vase-hardened bearings and hard cast iron for cylinders really 
were seeking a test for resistance to wear and tear, and confused 
this with a test of hardness as generally understood. 





APPENDIX II. 
MEMORANDUM ON HARDNESS. 
By Sir Ropurr A, Haprietp, D.Sc., D.Met., F.R.S. 


(1) When inquiry is made as to what is meant by hardness. 
it is found this is a somewhat indefinite and vague term. When 
* hardness ”’ is spoken of, no more definite statement is intended 
than if, for instance, the term “ strength ” is being discussed. 

(2) If anyone were asked to measure the strength of a certain 
specimen, he would immediately ask “* under what conditions ? ” 
He would then be told that what was required was, for instance, 
what pressure or tension it would stand without extending—or 
being compressed—more than 10 per cent., or what load before 
it fractured 

(3) Hardness is no more definite than this. Hardness, in 
other words, is not a specific property of a material. To make 
it specific it must be hedged round with definite instructions 
as to the limit to which the material must be deformed. A 
definite figure cannot be assigned for any property of a material 
unless this property is a specific one. 

(4) The writer’s conception of hardness is simply “* resistance 
to deformation.”” Now, the resistance to deformation of any 
material nee on how much it is deformed—as a rule, the 
more it is deformed the greater is the load required—for some 
viscous materials, such as pitch, the deformation proceeds 
continuously under a constant small load. Further, the rate 
of increase of load with deformation varies in different materials. 

(5) It is useless, therefore, to fix an arbitrary amount of defor- 
mation and measure the load, for of two materials A and B, 
A may require less load than B to deform it 5 per cent., but B 
may require less load than A to deform it 50 per cent. Also, 
brittle materials will not deform at all. 

(6) The efforts to establish an academic idea of hardness are, 
therefore, limited to the resistance offered by a material free 
to flow, up to the point when it is just permanently deformed, 
which in the case of brittle materials, of course, means fractured. 
In elastic material this academic definition of hardness is nothing 
more than the “ yield-point.’”’ To e the hard one 
has, therefore, only to measure the ‘‘ yield-point.”’ 

(7) This definite and specific property seems to be the real 
** fundamental hardness,’’ and, indeed, the whole hardness of 
brittle materials. 

(8) According to this criterion, manganese steel is of a soft 
nature. Its yield-point is low, a very small load producing 
permanent deformation. From this standpoint manganese 
steel, unless its character is altered by deformation, is really 
soft, yet in the ordinary acceptance of the term this material 
is considered very hard. Why is this? The explanation is 
that the ordinary term involves a loose conception of more or 
less—no definite amount—deformation, and the “ hardness ”’ 
is that of the more or less deformed material. Manganese steel 
is an extremely hard-wearing material, in spite of its natural 
softness, because the act of abrasion deforms the material, 
lovally its resistance to further deformation increasing enormously 
thereby, and the material actually abraded off is not manganese 
steel in its natural state, but is the quite different material, 
deformed rg steel. Mang steel is soft—deformed 
manganese steel is hard. In a pulled tensile bar-over 500 ball 
number has been obtained, and yet the material is just as non- 
magnetic as before, showing this physical change has taken place 
without interfering with its peculiar non-magnetic qualities. 
Deformed manganese steel has its own specific properties, 
quite distinct from manganese steel in its mace state or 
mang steel subjected to other heat treatment than water 
toughening. Somewhat similar remarks apply to bronzes and 
other materials. 

(9) This is really the crux of the difficulty in trying to assign 
a value to the practical term loosely known as hardness. It is 
not sufticient, however, in all cases to e the resist 
of the material to deformation at the point of rupture. In the 
first place, it is not possible to deform any specimen of material 
8o that at all points where fracture occurs the amount of defor- 
mation is uniform. There seems no way of measuring the 
resistance to deformation—.e., the true ‘ hardness ’’—of 
deformed materials except in an approximate manner. In the 
second place, the action of deformation in the practical use to 
which the material is applied, is to deform some parts more 
than others, in no regular and definite manner. 

In seratch tests a comparison is made between the breaking 
stress of two substances, As the pressure is being applied, 
stress is applied equally on the two materials, and they deform 
accordingly, until one of them reaches its limit of deformation, 
breaks off, and is then said to be “ scratched ” by the other. 
The other is “‘ harder ” by virtue of the fact that its breaking 
stress is greater, and the method places materials in a series of 
ascending “hardness,” that is, ascending “ breaking stress.” 
Some idea of the relative ‘‘ hardness ”’ of materials, for example, 
in Moh’s scale, might therefore be determined—only approxi- 
mately as mentioned above, due to unequal strain and difficul- 
ties due to cleavage—by tensile or shear tests, measuring the 
breaking stress per unit area of the fracture. Scratch tests, 
therefore, while probably cnabling a definite comparison to be 

















ae of the true deformation hardness, do not give a numerical 
value. _ 

(10) Now, all this applies only to ductile materials. Brittle 
materials which do not deform ¢learly cannot have this complica- 
tion of deformation hardness. In these cases, therefore, a 
practical measurement of hardness, which in reality is the 
stress at the yield-point, is possible. ‘There is here, however, a 
still further compheation. Viscous materials, like pitch, while 
requiring in the ordinary way a definite stress to produce defor- 
mation and rupture, if sufficient time is allowed, will deform 
under the slightest stress, The definition of natural hardness 
should, therefore, include an arbitrary time element, and this 
is @ matter of practical arrangement. The time rate would 
theoretically be infinitely slow, but this would destroy the prac- 
tical value of the definition, as it would make pitch almost 
infinitely soft like a limpid fluid, while to all practical intents 
it is rather hard. The time rate of loading must, therefore, 
be within the ordi limits of practical testing. It might be 
stated that many of the “ elastic” materials behave somewhat 
like pitch. 

(11) It will be readily understood from the above what relation 
the results obtained from current methods of testing hardness 
have to the true hardness of materials. Each of these methods 
in the case of ductile materials deforms the material in its own 
particular fashion. It deforms one part of the material more 
than another, and the relative degrees of deformation are quite 
different, according to the method employed. For example, in 
abrasion or scratch methods, some portion of the material is 
completely detached, that is, deformed to the point of rupture ; 
in indentation tests the material is generally not broken; in 
each case the remaining portions are deformed in varying degrees 
from nil to the maximum, and not in equal gradients, How, there- 
fore, can it be expected that these methods should agree among 
themselves, or that the results should represent some specific 
property of the material? Further, with indentation tests, 
even with tests by the same method, on different materials the 
same defect exists. How, therefore, can any of these methods 
give a true numerical relation between the hardness of the two 
materials, so as to say, for instance, that one material is twice 
as hard as another ? 

(12) Summing up, the situation seems to be :— 

(a) Hardness as generally understood is a loose term, not 
representing any specific property, but “‘ resistance to deforma- 
tion.” 

(6) The greater resistance in general of deformed materials 
to deformation—or deformation hardness—over that required 
to produce the first per t deformation in the same un- 
deformed material—or natural hardness—is involved to an 
indefinite extent in this term. 

(c) No single value can therefore be assigned to the hardness 
of the material in this general sense. It can only be expressed 
by a complete stress-strain curve. 

(d) The ‘* natural hardness”’ can be measured, and is the 
* yield-point stress.’’ Even this is subject to disability in the 
case of viscous materials like pitch. 

(e) There seems to be no satisfactory method of determining 
** deformation hardness ’’—that is, the resistance to deformation 
of material deformed practically to its fullest extent. Scratch 
methods enable comparisons to be made of this more or less 
definite property, but do not give a numerical value. 

(/) Other methods professing to measure hardness, measure 
the resistance of material deformed to varying amounts in 
different parts, and cannot therefore be expected either to agree 
among themselves or to give a true numerical value for the 
hardness. 

(g) Brittle materials in which little or no deformation is 
possible are not subject to this complication of deformation 
hardness. On the other hand, they cannot be indented without 
fracture—cracking—and the utility of indentation methods is 
destroyed in their case. 











APPENDIX III. 
DEFINITION OF HARDNESS. 
By A. E. H. Turron, D.Se., F.R.S. 


The hardness of a solid substance may be defined as the 
resistance offered by a smooth surface of the substance to 
abrasion. It is measured by the bility of the subst 
being just abraded or scratched by contact with a sharp fragment 
of another substance of slightly greater hardness, and of which 
the precise degree of hardness is known with reference to acon- 
ventional scale. Particles of the softer substance are torn away 
by the harder, their cohesion being overcome. Hence, hardness 
is intimately ted with cohesi If the solid substance 
is crystallised, the hardness varies slightly with the direction 
within the crystal, as cohesion in a crystal is in general dissimilar 
in different directions ; thus hardness is always lower along a 
direction of cleavage than along the direction perpendicular 
thereto. For cleavage planes are planes of points of the crystal 
space-lattice which are most densely strewn with points, and in 
which cohesion is, therefore, a maximum, while successive 
parallel planes of points—all parallel to the plane of cleavage— 
are the most widely separated from each other, the points being 
farthest apart in the direction at right angles to these planes ; 
the cohesion is, therefore, a minimum perpendicular to the 
plane of cleavage. The particles are, consequently, more 
readily torn off from a cleavage face than from any other face 
of a crystal. Moreover, high specific gravity—density—is 
generally accompanied by great hardness. For—considering 
the case of the perfect solid, a crystal—the points of the space- 
lattice being the closer together: the denser the substance, 
greater difficulty is naturally experienced in overcoming their 
cohesion, in accordance with the usual laws governing the 
attractive forces between particles. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PLEA FOR UP-TO-DATE BRIDGEWORK IN THE UNITED 
KINGDOM. 


Si,—TI have read the letters in your issues of November 24th 
and December 8th in reference to my letter of November 3rd 
on the above subject. It may be noticed that no one has yet 
attempted a general defence of the present practice in this 
country. Presumably, those who would defend it cannot do 
so, or is it that there is no defence? It is to be hoped this is 
not due to lethargy. 

Mr. Lewis’s letter is not an answer to but a confirmation of 
my opinion. He also raises several new points, all tending to 
show the need of having the subject investigated, or, at any rate, 
altering our methods of attacking the problem. 

A question previously omitted was the practice of making the 
bottom chord of riveted girders excentric—usually two side 
— four angles and a ttom flange plate. This section 

olds water, induces secondary stresses, and it is difficult to 
transmit the shear from the gussets to the flange plate. There 
is no good reason for not making these bottom chords concentric. 

Mr. Gribble’s suggestion amounts to putting the cart before 
the horse. The most pressing need is to secure uniformity of 
method starting from the most elementary principles. If direct 
determinate stresses were taken care of in a common sense and 
generally accepted way, the’ stability of all ordinary structures 
would be assured. 1t would then be time cnough te spend more 








zg dary stresses, but these are of little importance 
unless and until the principal stresses are accurately determined ; 
besides, such experiments as he suggests have already been 
carried out elsewhere, and the results are no doubt available. 
Mr. Kenworthy, in his letter, suggests that it is general 
practice for British engineers to use an impact formula. It is 
quite possible that a number of people do so, particularly for 
export work, but if the matter were ly inv it 
would be found that in a large proportion of work erected in this 
country the matter has been ignored. ‘The most important 
point, however, is that the Board of Trade Regulations make 
ne demand of this nature. I might mention that the formula 


+h ht on 





quoted is the A i Standard, to which I referred in my 
previous letter, except of course that it should read ce 





and not eae L being the loaded length of single track in 


feet. Some engineers in this country seem to think L is the span 
length, whereas for centre diagonals, &c., it should be much less, 
making the increment ter. 

With regard to Mr. Kenworthy’s defence of “‘ basket handles ’’ 
it ray have been incorrect to say that they are useless, but it 
is still contended they are of very little use. The rigidity of 
their connections is certainly insufficient to transmit half the 
wind load from one girder to the other. If Mr. Kenworthy will 
take a typical case he will find the shear in the end panels to be 
quite appreciable. If the diagonals are omitted, as is usual, he 
must calculate this shear as a horizontal bending moment, which 
might be calculated with the point of contraflexure of the top 
chord assumed at the centre of the panel. ‘The bending moment 
of the rivets in the “ basket handle “’ connection must be equal 
to this bending moment, and if calculated I guarantee the stress 
on these rivets will be rising ; moreover, when this form 
of construction is used, it is usual to find no portal bracing or 
other provision for taking the shear down to the ings. 

. It is to be feared that the reason this subject has lain dormant 

so long is because those of our contractors and their staffs who 
are familiar with the matter hesitate to come forward for fear 
of offending their clients. If any railway engineer doubts the 
ity for investigation, it is suggested he should publish 

a typical design such as thas been discussed, with a view to 
di i the calculations of stresses according to the Uon- 
ison with limits 











tinental and American methods, and for 
supposed to have been adopted. 

uestion of technical education previously referred to is 
reflected in the lack of official recognition given to men who are 
really expert in this subject. e frequently finds in an 
important organisation the whole of the structural work in the 
care of a “ chief draughtsman ” or “ chief inspector.” If a man 
is only good encugh to be a draughtsman or an inspector he is 
not good enough to take complete charge of designing work. 
Conversely, if he is competent to handle such work, she should 
not be called a draughtsman any more than he should be called 
aclerk ; he should be called what he is, viz., a structural engineer, 
and paid accordingly, and therein probably lies the secret of the 
whole trouble. H. L. Wurrs. 

London, E.C., December 12th, 1916. 


Srr,—I was much interested to read the letters on “A Plea 
for Up-to-date Bridge Building,” but I do not think there is the 
need to go tnrough a long and tedious investigation for the 
adoption of standards. The American Railways standard specifi- 
cations, such as that of the C.P.R., could almost be adopted 
entire, and would prevent the following atrocities so prevalent 
in design (?) here :—{1) Excentricity of connections. (2) Weak 
riveted connections. (3) Bracing top chords of girders 
ineffectively. (4) Weak and badly designed latticing and the 
use of built-up members which are bad from a maintenance 
standpoint. (5) The use of 18in. flange plates on plate girders 
with 4 by 4 flange angles, with the use of kneed stiffeners. 
(6) In design all excentricities of stress and bending moments 
not thoroughly provided for. (7) Ridiculous finish in the shape 
of planing and chipping. 

The root of most of the bad design is slovenly methods of 
analysis of stress, combined with guesswork in design, a heaven- 
sent gift peculiar to self-styled practical men. 

The specifications of the American Society of Civil Engineers 
are very comprehensive and have to a large extent been adopted 
in part by engineers in this country, and all that is required is 
to make standard specifications universal. 

There has been far more syst tic investigation of problems, 
a more highly-trained staff on design, and a much larger output 
in America than in this country, so that it is no matter for 
wonder that they are ahead of us. 

H. M. Gres, A.M. Can. Soc. C.E., 

Plymouth, December 12th. Lieut., R.F.A. 














WATER-TIGHT DOORS IN SHIPS. 


Sir,—On page 191 of the book, “ Eclipse or Empire tf’ by 
Messrs. H. B. Gray and Samuel Turner, recently. published by 
us, it is stated that the well-known hydraulic water-tight door 
system, a valuable life-saving invention which nas been largely 
adopted in British liners, was a German scheme, controlled by 
Germany. We have now ascertained that these statements are 
incorrect, the true facts being that all the patents for the Stone 
hydraulic system in use in the British Empire are the invention 
of British engineers, and that Messrs. J. Stone and Co., Ltd., 
of Deptford, control, and have always controlled, the power 
system for closing water-tight doors, which they have so exten- 
sively supplied to first-class passenger vessels. 

We have further satisfied ourselves that, during the thirteen 
years preceding the outbreak of war, German subsidised com- 
petition in this branch of marine engineering was absolutely 
excluded from the British Empire owing to the foresight of 
this firm. 

The ahove facts having now been brought to our notice, we 
have pleasure in correcting and withdrawing the statements 
in the book above referred to, and in tendering to Messrs. J. 
Stone and Co., Limited, on behalf of the ot and 
publishers of the book, our apologies for having made them. 


Nispet AND Co., Limirep, 
London, December 5th. 








Tue Late Proressor Smvanus P. Taompson.—A fund is 
being raised to purchase the very valuable scientific library of 
the late Dr. Thompson, and to present it to the Institution of 
Electrical Engineers as a memorial of his life and work, the 
library to be accessible to the public on the same conditions as 
the Ronalds Library. The Committee includes the following :-— 
Sir William Bennett, President of the Tluminating Engineering 
Society ; Professor C. V. Boys, F.R.S., President of the Physical 
Society of London; Mr. F. J. Cheshire, President of the Optical 
Society: Mr. Wm. Duddell, F.R.S.; Sir Robert Hadfield, 
F.R.S., President of the Faraday Society ; Captain C. Thurston 
Holland, President of the Réntgen Society ; Mr. J. E. Kingsbury, 
Treasurer of the Institution of Electrical Engineers ; Mr. F. W. 
Lanchester, President of the Junior Institution of Engineers ; 
Mr. W. M. Mordey ; Mr. J. E. Raworth, President of the Fins- 
bury Old Students’ Association ; Sir John Rolleston, Master of 
the Spectacle Makers’ Company; Sir John Snell; Mr. C. P. 
Sparks, President of the Institution of Electrical Engineers ; 
Mr. A. Campbell Swinton, F.R.S., and Sir J. J. Thomson, 
President of the Royal Society. Those who wish to subscribe 
can obtain further information from Mr. W. M. Mordey, 82, 
Victoria-street, London, 8.W. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIR ".. 


(From our own Correspondent.) 





Government and Trade. 


WE live in extraordinary times for trade no 
less than the conduct of the country’s affairs was the 
unanimous opinion expressed by iron and steel masters 
on the Exchange in Birmingham to-day—Thursday. 
Matters have marched fast in the political world in the 
week which has slipped by since last the Midland iron 
market met. d by common consent of buyers and 
sellers alike in this important manufactured iron district 
this week matters “ of great pith and moment ”’ as affecting 
the future of trade and industry have also as suddenly 
eome inte the limelight. There is a feeling abroad 
that the State control of the mines in South Wales is 
only the beginning of a general scheme of control, which 
will extend to all the coalfields. As an advance has been 
granted to the South Wales miners, it is argued this week 
by the pig iron makers here—alike the Derbyshire, 
Northampton, and Leicestershire makers, as well as those 
of North and South Staffordshire and Shropshire—that 
higher wages and higher selling prices in the coke-making 
districts of the kingdom have become a contingency to 
be seriously reckoned with in the local iron trade. Increased 
emphasis was laid on contract conditions by smelters this 
~-Thursday—afternoon. Some smelters declined to sell 
except on the strict understanding that any alteration at 
any time in the official price maxima should apply to 
balances of contracts remaining for fulfilment at the time 
of revision. Midland and Staffordshire ironmasters 
hold that their case with the Ministry of Munitions for an 
advance in the raw iron maxima would be irresistible if 
the price of coke was to be put up against them. It was 
pointed out on ’Change to-day that the Government has 
before it the material for forming a judgment if they 
are in doubt as to the expediency of treating the South 
Wales problem on an independent basis. They possess 
full information of the weekly output of coal from every 
colliery throughout the country. The stipulation of 
Midland pig iron makers respecting the special maxima 
clause introduced into contracts just mentioned is, I find, 
being insisted upon more firmly regarding foundry iron 
than forge iron. Foundry qualities keep in excellent 
demand. Sellers of forge sorts are just now under pressure 
to find outlets for all their make. ‘These makers, therefore. 
are content to waive the matter of the special clause for 
a while. 


A Brisk Iron Market. 


A brisk tone prevails in the finished iron market. 
The competition amongst consumers, who are striving 
to maintain as much as possible of the civil trade, gives 
4 firm tone to all branches outside the official control. 
The Government is a good buyer, but keeps a close watch 
on everything competing for attention. The tightening 
of the Government hold upon production has greatly 
reduced the volume of merchant business which is passing. 
Supplies for retail customers are small and precarious. 
Output in the galvanised corrugated sheet trade is much 
restricted in .consequence of the Government claiming 
the first attention of the galvanising baths. Some very 
desirable orders for domestic trade on this account are 
being either held over or refused. Black sheets are quoted 
at the 10s. per ton more than a week ago, the new 
price being £19 10s. for 18 to 24 gauges, with £20 10s. for 
painted sheets. Galvanised corrugated sheets remain at 
£28 10s. to £29 f.o.b. Liverpool or other equal-distance 
outports. The bar~mills are working up to their full 
capacity. Anything which does not carry the primary 
certificate is subject to delay. The other Entente 
countries are still on the market for large quantities of 
bar iron of various sizes. Valuesremain steady. Stafford- 
shire marked bars are £15 10s. to £16 10s. per ton, less 
24 per cent., Earl Dudley’s iron being £16 2s. 6d., less 
24 per cent. Unmarked bars are £13 15s. net at makers’ 
works. Nut and bolt iron and similar grade bars, which 
are not at all controlled, make £14 2s. 6d. to £14 5s. net, 
delivered in the Black Country. 


Large Outputs, Small Supplies 


The Staffordshire manufactured iron trade is 
witnessing the unique condition at date of large outputs, 
but a small supply to consumers. The proposition 
appears contradictory, but so it is. The “make” 
reported in the latest bi-monthly return of the Midland 
Jron and Steel Wages Board—32,235 tons—is the largest 
with one bi-monthly exception since the war started, and 
is well above the average of normal times. Yet con- 
sumers cannot obtain deliveries. The war demands 
furnish, of course, the explanation of the position. It 
is nu use disguising the fact that to domestic consumers 
the explanation is disappointing. Consumers have to 
make shift without a great deal of small iron—rounds, 
squares, and flats—which could be put to useful service 
if the mills were able to turn it out. Merchants’ business, 
consequently, greatly suffers, their turnover being much 
more limited than is at all customary. Production at 
the bar mills runs mainly on standard sizes. The price 
quoted is £16 10s. for bars of Zin. basis. I may add here 
that last week’s conference of makers in the hoop iron 
trade, to consider whether or not the new national arrange- 
ment of selling bar iron at net prices, rather than con- 
tinuing the 2} per cent. discounts, should be applied to 
hoops and strip iron, also resulted in a resolution in favour 
of the proposal. The resolution is regarded as binding 
upon all the iron districts of the country. Staffordshire 
hoops now become £19 net, and tube strip £15 upwards. 
Some strip makers, whose order books are particularly 
well filled, are said this week to be demanding £15 10s. 
to £16 per ton. 


Raw Iron Trade. 


There is happily less irregularity in pig iron 
prices in this part of the kingdom than a month or so 
ago. Foundry sorts generally on ‘Change this—Thursday 
—afternoon in Birmingham commanded the Government 





maximum. Where prices were shaded at all it was only 
to a small extent. The addition this week of 5 per cent. 
in wages at the blast-furnaces has further stiffened the 
market, and made Staffordshire alike, Derbyshire, 
Northampton, and Leicestershire smelters determined 
to get as.near the maximum as at all possible. Selling 
prices are about :—Derbyshire No. 2 and No. | foundry 
iron respectively, 93s. 6d. to 94s. net ; Staffordshire part- 
mine foundry, 96s. 6d. to 97s. 6d.. and Northampton 
foundry 88s. to 89s. for No. 3, and 90s. to 91s. for No. 2. 
Forge iron is not so firm by any means as foundry sorts. 
Though stocks have been somewhat reduced, the supply 
on the market is still ample, and orders can be freely placed 
at below top prices. Northampton smelters especially 
are willing to sell at 1s. to 1s. 6d. per ton below the maxi- 
mum. Forge selling prices are’ about :—Derbyshire, 
91s. 6d. to 92s. 6d.; Staffordshire common, 89s. to 90s., 
and part-mine 94s. to 95s., with Northampton forge 
85s. 6d. to 86s, 6d.—all net at the furnaces. 


The Steel Trade. 


As regards the steel trade, nearly all the material 
that can be turned out is distributed under the primary 
classifications of the Ministry of Munitions. The strict 
control is trying to all those who cannot produce proof 
of the urgency of their work. No reliable price is quoted 
for American semi-bars and billets, and it is not possible 
to get any near idea of what the cost of importation 
might be. Some sellers are quoting this week as high 
a figure as £17 2s. 6d. at British ports—a price, I need 
hardly say, altogether beyond Midland consumers’ buying 
capacity. Wire rods have still to be paid for at the 
extraordinary figure of £22 for American sorts, and new 
business at this price can only be booked for the second 
quarter of 1917. - 


Government Control of Copper. 


The Birmingham brass and copper trades attach 
much importance to the announcement by the Ministry 
of Munitions this week that it has appointed an Advisory 
Committee of two to advise the Department in future 
as to the purchase and distribution of copper. The 
Ministry has also officially imposed new restrictions upon 
the purchase and sale of the metal. Inquiries amongst 
members of the trade in Birmingham elicit the opinion 
that the end to which the Government is mainly directing 
its attention in the new Order in Council is probably the 
economising of labour. It is well known that the Depart- 
ment, previous to the new Order, had practically covered 
its own and the Allies’ copper requirements for many 
months to come. The effect of the Order in Birmingham 
will be that certain of the hardware trades will now be 
unable to obtain copper without a licence. The new 
regulation will be certain to produce further welcome 
economies in the use of the metal. Already, however, 
very considerable and 3Jome very creditable economies 
in this direction have to be placed to Birmingham manu- 
facturers’ credit. 


Maehine Tool Trade. 


The large importation into the Midlands of 
machine tools to augment the local productive capacity 
is gradually moderating. Birmingham and Coventry 
machine tool makers are now finding it possible to give 
better deliveries. . The“enormous installations of new and 
additional machine tool plants for munitions purposes 
which have kept our local houses working at high pressure 
the whole of this year are now for the most part com- 
pleted, and the general buying trade is benefiting. Mean- 
while American machine too] prices have advanced very 
considerably, and this, again, is proving an assistance 
to Midland producers. How very greatly American 
prices have risen is amply recognised from the nature of 
statistics as to present imports into this country. The 
bulk of these products imported last month was 1351 tons, 
as compared with 2303 tons in November last year. But 
it will scarcely be believed that the cost was actually 
greater, being £252,206 this November, against £243,835 
in November, 1915. It is a remarkable circumstance 
that this year, taken as a whole, machine tools to the 
value of £2,750,000 have been brought into the country 
to supplement our own heavy production. 





LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, St2el, and Metals: General Conditions. 

THE new orders by which dealings in copper are 
to be further restricted was a topic of general conversation 
in the markets this week, It is not yet clear how the 
operations of the trade are to be adjusted to it ; and the 
suspension of the London market leaves the provinces 
very much in the dark. The general condition of the 
markets for iron and steel in this district is much as it 
was ; but the near approach of the holiday season causes 
a certain additional quietness, for most of the outside 
buying has been already effected up to the end of the year. 
With regard to hematite iron there appears to be some 
delay in getting the extra furnaces going, but it is expected 
that early in the New Year there will be a considerable 
increase in the weekly supply. Whether this will mean 
that Lancashire founders requiring a small quantity of 
foundry hematite for their mixtures will be able to get any 
remains to be seen ; and it may be as well for these con- 
sumers to impress upon the authorities that a very little 
of this class of iron goes a long way in their work, and 
would not make any appreciable difference to the supply 
needed for the ent Government operations, while it 
would help the country in other ways. 


Foundry Iron. 


The demand for ordinary qualities of foundry 
iron is quieter, but sellers are all well sold for this year 
and for some time forward into next, and were not over 
anxious to take fresh orders. A quiet time up to the 
middle of January will do no harm, and is not in the least 
likely to weaken prices. These remain at the maximum 





for all irons except Staffordshire, and perhaps, to a certai) 
small extent, Northamptonshire. This latter is offered at 
about 98s,, and cannot well bring more for the Lancashirs 
market, while Derbyshire is to be had at 97s. 6d. Stafford 

shire is still sold at 5s, below the nominal maximum, in 
order to compete with Derbyshire, and one is a little 
doubtful whether any Staffordshire iron can be sold at the 
full maximum, that is, if it be of the ordinary No. 3 quality 

A small quantity of Lincolnshire iron has been available 
direct from the makers. For this 98s, 3d. delivered has 
been accepted, but the general price here is still the mer 

chants’ figure of 99s. 6d. In Scotch foundry iron littl» 
is being done, but that little is at the full maximum. 


Forge Iron. 


There is rather a better prospect for forge iron, 1 
it be true, as reported, that a certain number of puddler: 
have been released, and that the output of Lancashire 
finished iron is to be increased. Some forge iron was sold 
this week at the full maximum, but there is not a great 
deal on offer, and any serious increase in the eall for it 
might render it scarce. 


Semi-steel. 


The position in sem-steel is just the same as 11 
was. One cannot say that there is now any market here 
There are, no doubt, plenty of consumers ready to buy, but 
importers are not apparently in a position to quote definit« 
prices. Some American semi-steel may be forthcominy 
for next year’s deliveries, but very little could now 1b» 
guaranteed to arrive for tie first quarter. 


Scrap. 

The position in wrought scrap is, of course, 
affected by the prospect of a larger output of Lancashir: 
finished iron in the same way as that of forge pig. As « 
consequence, dealers are just now very firm with regard 
to it ; for it is certain that the supply in the districts cannot 
be largely increased while so little machinery is being 
scrapped, and it seems not improbable that scrap of thi 
class will soon be worth as much in Lancashire as it is in 
other districts. At present the highest price paid |. 
£6 10s., delivered, for the best lots ; but up to very recent], 
very few consumers would pay so much. Now it is sail 
that they are paying the price more freely, and some of the 
dealers are declining to sell at it. There can scarcely be 
much movement in the market until the new year, but 
dealers are confident that then they will be able to get 
more. With regard to steel scrap, although dealer 
express a conviction that higher prices will rule next year, 
the position is not altogether so clear. At present the 
market here is depending almost entirely on the demand 
from the Cleveland district, for neither Wales nor Sheffield 
is buying Lancashire scrap ; and it is always a little risky 
to be dependent upon one market only. ‘The price paid 
on the East Coast leaves about 101s. on the value of ordi 
nary steel scrap on trucks in Lancashire, and as things go 
it is not an extravagant figure. South Wales would, 
however, have to pay the full official maximum, plus the 
24 per cent., to compete with it, after allowing for the 
heavier carriage. In foundry scrap little new business 
has been reported of late, and the market is certainly 
quieter ; but so far there has been no relaxation in the 
attitude of dealers. For the best qualities of textile 
machinery metal 105s., delivered, is still asked, and other 
qualities range from 95s. to 102s. 6d. Some improvement 
is noticeable in the demand for turnings, and probably 
about 45s. per ton delivered would now be wanted for 
them. This may be also taken in connection with the 
report about puddling in Lancashire, becatwse a good deal 
of turning material might be used up if the puddling 
furnaces were going at their full strength. 


Metals. 

The new order with regard to copper has upset 
the market here, and merchants are unable or are unwilling 
to quote any prices for refined metal. They do not know 
exactly how they stand’; and this applies also to those 
merchants who deal in old copper. Strong copper sheets 
are quoted at £189 per ton. There is a feeling that some 
reaction may be looked for in the American market, 


Barrow-1n-Fcrness, Thursday. 
Hematites. 


There is a very busy state of affairs to report 
in the hematite pig iron trade of this district, and the 
only difficulty is that smelters of iron are not able to cope 
with the amount of business that is on offer. The 
requirements of makers of munitions, not only on local 
but on general account, are very heavy, and will, from all 
appearances, be heavier in the immediate future. As yet 
makers have not been able to increase their output very 
materially. It is, however, hoped that with the turn of 
the new year additional plant will. be in readiness to 
start operations for ironmaking on a bigger scale. The 
furnaces that are being prepared want a lot of alteration, 
and then labour is far from being plentiful, whether for 
furnace working or in obtaining the raw material to feed 
them when they are in blast. Prices are steady at the 
maximum, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d., and special brands are at 140s. per ton 
f.o.t. Nothing is being done in warrant iron, which is at 
115s. per ton net cash, 


Iron Ore. 


There is a keen demand for hematite iron ore 
on local account, and smelters could take the whole 
tonnage raised. The demand on general account 1s 
considerable. The best qualities of ore, such as those 
obtained from the Hodbarrow mines, were never so brisk. 
The demand for foreign ores is well maintained. 


Steel. 


In the steel trade makers are as busy as they 
can be on the rolling of semi-manufactured munition 
steel in the shape of billets, &c. These are in strong 
demand, and are at £12 per ton. The usual mills for 
commercial steel are on this class of work. Nothing is 
being done at the Barrow plate mills. Local require- 
mente have to be fulfilled from elsewhere. Heavy rails 








Li a rem thf 98 acm 


Dec. 15, 1916 


THE ENGINEER 


541 








are at £10 17s. 6d. to £11 10s., with light rails at £12 to 
£12 10s., and heavy tram sections are at £12 58. per ton. 
Ship plates are at £11 10s., and boiler plates at £12 10s. 
per ton. The smaller steel and iron foundries are as 
busy as they can be. 


Fuel. 


For coal there is a full demand, with good steam 
sorts at 25s. to 27s, 6d. per ton delivered. Coke is in 
good request at 33s. to 35s. 6d. per ton for East Coast 
sorts, and Lancashire cokes are at 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Steel Trade. 


THE extension of local plant for making 
open-hearth steel has been discussed more than once 
in this column. It is still proceeding and forms part 
of a national movement for making this country indepen- 
dent in the future of foreign countries for supplies of 
basic steel. Similar extensions are being carried out 
in several other centres, and when completed the combined 
output will have reached figures never before dreamt 
of, Every new furnace built adds to the consumption 
of pig iron. There is, however, no progress in extending 
the facilities for smelting ore corresponding to the advance 
in steel making. As a result the output of hematite iron 
hardly suffices for current needs, as the bulk of the over 
steel consists of acid quality. More blast-furnaces are 
urgently needed. Several new ones are being built 
and others are under repair or reconstruction. 


Export Trade. 


The Board of Trade returns for November 
show that Sheffield succeeded in maintaining a high level 
of export trade in spite of the prevailing obstacles, although 
it must be admitted that a good deal of it was created 
by the war. For instance, French purchases of fine 
steel were by far the largest on record. Moderately 
large quantities went to the Colonies and neutral countries. 
Users here are unable to buy American soft steel because 
the cost makes it prohibitive for commercial purposes. 
It cannot be obtained under about £15 per ton. In the 
form of billets, slabs, and bars, nearly 8000 tons of such 
material were imported last month. Earlier in the year, 
when the prices were more reasonable, the monthly 
shipments were between 30,000 and 40,000 tons. ‘The 
importation of hardware and cutlery is now prohibited 
except under licence, and that regulation explains the 
big drop in arrivals of such goods which are recorded 
in the statistics of the Board of Trade. Owing to liberal 
colonial purchases our export of cutlery last month 
was the largest of the present year, and only part of 
the increase is due to the inflated prices. A striking 
feature of the returns for the last two months is the 
comparative cessation of shipments of British foundry 
iron to Sweden. Unable to get this material, the Swedish 
ironfounders are being compelled to put into their furnaces 
their own high grade and expensive pig which is now 
costing them £18 or £19 per ton. 


Refractory Materials. 


A valuable paper on this subject was read before 
a meeting of the Midland Institute of Mining and Civil 
Engineers at Sheffield last week, by Professor Fearnsides, 
of the University at Sheffield. The Professor considered 
that Sheffield owed its position as a great centre of the steel 
trade largely to the presence locally of abundant supplies 
of refractory materials, such as pot clay, for making 
steel melting crucibles, and ganister, of which the bricks 
used for lining the large furnaces were made. It would, 
he thought, continue to be a factor in bringing heavy 
steel and engineering concerns to the district. The 
supplies which Sheffield stood in such need of were found 
within a radius of 20 miles. Dolomite was another 
important material which was now being mined at some 
little distance from Sheffield, and large supplies were 
scattered over the South Yorkshire coalfield. He 
impressed upon the audience that there was a great 
future for this material owing to the development of the 
manufacture of basic steel, and the increasing adoption 
of the electric furnace. It was particularly suitable 
for lining the latter, as these were worked at much higher 
temperatures than open-hearth furnaces. The making 
of the bricks from dolomite, however, would require a 
temperature 500 deg. Cent. higher than was needed for 
the silica bricks made from ganister. In view of the 
local extensions of steel plant, he urged the advisability 
of economising the consumption of the fire-clays by mixing 
with them other materials in the earth which were abundant 
and more or less wasted. Sheffield would need dolomite 
on a huge scale in the future, and those in a position to 
work it near the top of the magnesia limestone ought 
now to be prepared to furnish supplies of dolomite bricks 
suitable for lining electric furnaces. 


The New Ministry. 


Sheffield people feel highly complimented that 
two gentlemen who have been associated with their city 
have been selected to hoid important posts in the new 
Ministry. They are particularly gratified that Mr. H. A. L. 
Fisher, in taking up the position of Minister of Education, 
will not be required to give up his work at the University, 
of which he is the Vice-Chancellor. During his compara- 
tively brief occupation of the latter office he has won 
golden opinions for his great abilities and the wide sco 
of his interests. Dr. Addison, the Minister of Munitions, 
was formerly associated with the University and with 
other local institutions. 


Steel for the Cutlery Trade. 


Cutlery makers are having an anxious time 
because of the danger that their supplies of steel may 
be cut off through the operation of the Government 
plan of controlling the sale of that material. Makers 
are not allowed to sell steel to anyone who does not 
produce a Ministry of Munitions certificate showing the 
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purpose for which it is to be used. Class A orders have 
to be satisfied first in order because they relate to 
war work, and unfortunately such orders are so over- 
whelming as to absorb nearly all the steel that is made. 
Unless the Government can be persuaded to make some 
special regulation in favour of steel for cutlery a large 


section of the trade will be brought to a standstill very’ 


shortly. 


Materials and Prices. 


The iron and steel markets have brisked up 
considerably during the past few weeks, and the ground 
gained is being firmly held. Deliveries of hematite 
scarcely keep pace with the heavy and increasing con- 
sumption of the steel works, and more blast-furnace 
capacity isneeded. No stoppage owing to lack of supplies 
has, however, occurred. The position of foundry and 
forge iron is a good deal better than it has been and most 
brands can now command the maximum prices. There 
is still, however, much slackness in the lighter foundries, 
because no work is forthcoming from the building trade. 
Heavy and engineering foundries are kept busy. The 
quantity of acid or basic billets available outside Class A 
priority is small. On the other hand, few manufacturers 
are attempting to execute commercial orders, except on 
export account. A pronounced revival has taken place 
in all classes of scrap iron and steel. The slump in turn- 
ings came to an end when it was found that such material 
was suitable for blast-furnaces, and values have gone up 
10s. or 15s. per ton. Wrought iron is worth nearly £6 10s., 
and heavy steel £5 5s., or even more. Rolling scrap 
fetches good prices, especially old rails, which are scarce. 
There is a ready sale for shell discard billets and bar ends. 


Fuel. 


Steam coal maintains a strong position, some 
collieries having many orders on their books, and output 
is going out freely. The manufacturing demand continues 
to be progressive, works being anxious to increase stocks 
for use during the approaching holidays. No difficulty 
is being experienced in obtaining ample tonnage of large 
coal and cobbles, but steam nuts are none too plentiful, 
although more so than a few weeks ago. A good tonnage 
of coal is going to the Allied countries. Prices for export 
to neutrals are firmly held at 8s. 6d. above the maximum 
inland rates, which are per ton as follows :—Best South 
Yorkshire hards, 17s. 6d. to 18s.; best Derbyshire hards, 
16s. 9d. to 17s. 3d.; second quality, 16s. 6d. to 16s. 9d.; 
steam cobbles, 16s. 6d. to 17s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Pooling Labour. 


Success is attending the scheme of pooling 
labour at the Wear shipyards, for the purpose of expediting 
the completion of vessels for the merchant service. It 
only came into operation on Monday week, but already 
the results are sufficient to prove its value. Urgent work 
in three shipyards and one engineers’ shop has been 
pushed forward, masters and men working well together, 
and the men are cheerfully undertaking extra burdens, 
such as having to walk much longer distances from their 
homes to their work. An extension of the scheme to 
other shipbuilding centres on the North-East Coast is 
considered likely, in view of its success on the Wear. 


Cleveland Iron Trade. 


There is but little animation on the Cleveland 
iron market just now ; indeed, the volume of business 
reported this week has been almost negligible. Home 
consumers are not inclined to operate further at present, 
in view of the approaching holidays, while the setting up 
of the new Ironfounders’ Commission, as announced last 
week, introduces another element of uncertainty. Mean- 
while consumers are well covered, and deliveries occasion 
no complaint, except in so far as they are hampered by 
the lack of trucks. The pressure on the supply of No. 3 
Cleveland pig iron has been to some extent relieved by 
an increasing disposition on the part of foundries, in 
response to official requests, to use No. 4 forge for mixing 
purposes. Whether it will be necessary to apply further 
pressure in this direction remains to be seen. The maxi- 
mum home prices remain unaltered at 87s. 6d. for No. 3, 
No. 4 foundry, and No. 4 forge, and 91s. 6d. for No. 1. There 
is a heavy demand for iron for export, but licences are 
not at present being allowed. The export f.o.b. prices to 
the Allies are :—No. 1, 102s. 6d.; No. 3, 97s. 6d.; No. 4 
foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. The price to 
neutrals for any odd lots which may be licensed under 
special circumstances is 105s. for No. 3, and 110s. for No. 1. 


Hematite Pig Iron. 


There is little alteration in the situation as regards 
hematite pig iron. Makers are experiencing a full demand 
for their iron, and the whole of the output is going into 
prompt use. In the immediate district the consumption 
of iron is very heavy, steel makers and those engaged on 
war munitions having enormous requirements. The 
export trade, as far as new business is concerned, is tempo- 
rarily held up, owing to the fact that licences are not 
obtainable. It is not expected that further permits will 
be issued until the turn of the year. The home maximum 
price remains at 122s. 6d. for East Coast mixed numbers. 
The price to France is 137s. 6d., and to Italy 142s. 6d. 


Iron-making Materials. 


There is no new feature in the foreign ore trade. 
Coke is in strong demand. Good medium furnace quali- 
ties are obtainable at about 30s. 6d., delivered at the works. 


Manufactured Iron and Steel. 


There is not much change to report in the con- 
dition of affairs in the manufactured iron and steel trades. 
The pressure for all kinds of finished material is still very 
great, and there is little or no easing off in the output. 
The demand for steel bars and light steel sections are 





particularly pressing. Nothing could exceed the activity 
at the mills, but do as they will makers are constantly 
found with an ever increasing amount of arrears, which 
it seems impossible to avoid under the exceptional circum- 
stances. Generally speaking, all business outside the 
great business of war is very quiet ; this is perhaps as it 
should be, indicating as it does that almost all the energies 
of the manufacturers are devoted to the work of winning 
the war. At the same time it is rather trying to the 
patience of the ordinary commercial community. In the 
finished iron section producers are exceedingly busy, and 
experience great difficulty in meeting requirements. The 
return of the Conciliation Board of the manufactured iron 
trade of the North of England, briefly mentioned in last 
week’s letter, is a very encouraging one, as it indicates 
that, despite the numerous difficulties operating in the 
trade, producers have been enabled to maintain the pro- 
duction at the average of the year, and to show an increase 
on the preceding return. The increase is 500 tons, and, 
with the corresponding period of a year ago, it amounts 
to 329 tons. The increase on the preceding return is 
spread over the four classes of iron dealt with in the 
return. Plates have increased from 801 tons to 1064 tons, 
bars from 6863 tons to 7036 tons, while angles have 
advanced from 183 tons to 258 tons. The bar trade is the 
main feature in the return, and accounts for the bulk of 
the trade. Each succeeding return since August, 1914, 
has shown an advance in the net average selling price of 
the whole, and the last return has continued the record by 
carrying the ascertained price to a point never before 
reached in the history of the trade, and surpassing all boom 
year records. Compared with the preceding return there 
was an advance in price of 10s. 1d., viz., from £12 7s. to 
£12 17s. 1d., and compared with a year ago the increase 
amounts to £3 17s. 4d. The following are the home 
maximum quotations :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s; 6d.; heavy steel rails, £10 17s. 6d.; 
common iron bars, £13 15s.; best bars, £14 5s.; double 
best bars, £14 12s. 6d.; Export quotations are 
as follows:—Common iron bars, £14 17s. 6d.; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16 ; packing iron, £11 ; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel boiler plates, 
£14 5s.; steel hoops, £16 to £17 ; steel ship plates, jin. and 
upwards, £13 10s.; *ein., £13 15s.; }in., £14; fin., £16; 
hin., £18 ; steel sheets, singles, £20; steel sheets, doubles, 
£22 ; steel joists, £11 2s. 6d.; steel strip, £17 ; heavy sec- 
tions of steel rails, £12, all less 2} per cent., except ship 
plates, angles and joists, packing iron and iron bars. 


The Coal Trade. 


The continued dearth of tonnage, and the con- 
sequent difficulty experienced in transacting business for 
early loading, is reflected in the coal market. The only 
steady feature of the market at the present time is North- 
umberland best steams, which are quoted firmly at 30s. in 
first hands, producers being unwilling to treat for less, 
though discounts are possible in odd cases when dealing 
through middlemen. Secondary steams and small steams 
are dull, and an outlet would be very welcome. Un- 
screened steams for bunkers are on the balance weaker, 
17s.-6d. being talked about, which is the lowest touched 
for some time. The Durham market is nominal and 
sluggish throughout, being lifeless and featureless. Steams 
are very quiet, while gas coals, coking and bunkers are in 
abundant supply and obtainable very cheaply. The coke 
market is steadier, and the outlook for foundry sorts is 
improving, due to the lighting of additional blast-furnaces 
in the Northern area. Gas coke is also very steady, and 
the price unaltered. Quotations are as follows :—North- 
umberlands : Best Blyth steams, 30s.; Blyth second steams, 
25s. to 26s.; Tyne prime steams, 28s. 6d. to 30s.; Tyne 
prime seconds, 24s. to 25s.; unscreened bunkers, 17s. 6d. 
to 18s.; households for home market, 21s.; for export, 30s.; 
Blyth best smalls, 19s. to 20s.; Tyne prime smalls, 20s. to 
21s.; second smalls, 17s. Durhams : Steam—locomotive— 
27s. 6d.; best gas, 25s.; second gas, 18s. to 20s.; special 
Wear gas, 32s. to 33s.; smithies, 26s. to 27s. 6d.; ordinary 
bunkers, 17s. to 18s. 6d.; best bunkers, 19s. to 20s.; supe- 
riors, 25s.; coking unscreened, 17s. 6d. to 19s.; coking 
smalls, 17s. to 18s. 6d.; gas coke, 34s. to 36s.; furnace coke, 
28s. at ovens, fixed price; foundry coke, 37s. 6d. to 
42s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 
Traders’ Wagons. 


Ir is understood that a scheme will be put into 
operation at an early date for a general pooling of traders’ 
wagons on all the railway systems throughout the United 
Kingdom. An economy in the use of wagons will be 
effected, the delivery of goods will be expedited, and the 
engine power will be conserved. The three principal 
railway companies in Scotland have. had in operation 
for some time a scheme under which their own wagons 
have been pooled, and it is stated that the arrangement 
has been found to work, not only smoothly, but with 
advantage in the manipulation of traffic. Consequently, 
this extended scheme will be welcomed, and is expected 
to have very beneficial results. 


State and Shipping. 


Shipowners in Glasgow are apparently largely 
in favour of Government control of shipping, and any 
reasonable proposals for utilising the available tonnage 
will have every support. One Glasgow owner stated 
that an enormous amount of time was lost through delays 
at harbours, and through the sending of ships on unprofit- 
able voyages. All men working at harbours should have 
their work cut out for them, and all ships be dispatched 
as they would be if managed by practical shipowners. 
If these things could be assured, no objection would be 
taken to the State control of vessels for the period of the 
war. In fact, another Glasgow owner said that represen- 
tations had already been made to the Government by a 
thoroughly representative body of owners on the position, 
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and an offer made to place all shipping at the direct disposal 
of the Government. Nothing was said concerning con- 
ditions or remuneration, but two things were understood 
—-that tonnage should be utilised in a business-like way, 
and that shipowning companies should be treated as 
“controlled establishments * under the Munitions of War 
Acts, and should be allowed, similarly, a percentage of 
profit over the average of a number of previous years. 
He was of the opinion that this was the simplest and 
fairest way to settle the matter of remuneration. The 
country had to get on with the war, and the proper 
utilisation of shipping was one of the country’s best 
methods of winning the war. 


Control of Mines. 


Since the announcement that the South Wales 
mines were to be treated as controlled establishments, 
it was regarded as possible that mines in other parts of 
the United Kingdom would also be placed under Govern- 
ment supervision. The proposal would not be welcomed 
by Scottish colliery owners, who see no reason at present 
for such a drastic change. At the same time, however, 
it is recognised that if State control meant the curtailment 
of absenteeism for one thing, and the regulation of profits 
for another, considerable advantage would result. The 
workmen and their representatives express satisfaction 
at the action which it is said the Government now proposes 
to take. It is rather early yet to say how the Scotch coal 
trade would be affected by the changed conditions, in 
view of the absence of definite information as to regulations 
likely to be imposed under State control. 


Pig Iron. 


Conditions in the pig iron trade are unchanged. 
Seotch hematite is in particularly heavy demand for 
home use, and best qualities of ordinary brands are in a 
similar position. Practically nothing is being done in 
the export department with the exception of shipments 
to the Allies. Warrant stocks continue to decrease, and 
now only amount to about 5000 tons compared. with 
116,098 tons at the end of 1915. Export pri es are 
very firm. 


Quotations. 


While o‘ficial prices of makers’ iron are un- 
changed, it is said that here and there higher prices are 
being obtained. Monkland and Carnbroe are quoted, 
f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, 
No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder, 
and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, 
No. 1, 13ls. 6d.; No. 3, 126s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglinton, at 
Ardrossan or Troen, and Dalmellington, at Ayr, Nos. 1, 
126s. 6d.; Nos. 3,.121s. 6d.; Shotts and Carron, at Leith, 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The pressure for delivery of all classes of material 
on Government order still continues. Apart from war 
work, little can now be done, and it is becoming increas- 
ingly difficult to negotiate ordinary mercantile business. 
The steel works are tremendously busy, and, notwith- 
standing all efforts, very little impression is being made 
on accumulated arrears. Prices, which are inclined to 
stiffen, are quoted round about £14 10s. per ton for steel 
joists, with angles and ship plates £14 15s., and boiler 
plates £15 12s. 6d. Steel bars are in the vicinity of 
£16 10s. to £17. In the malleable iron trade a number of 
the works have been turned on to the output of steel, 
owing to the abnormal demand, and the output of iron 
is curtailed accordingly. Outputs all round, however, 
are very substantial. ‘‘Crown’”’ iron bars are quoted 
about £14 12s. 6d. per ton net for export, while for steel 
as much as £16 10s. per ton is being asked. Business 
in galvanised sheets—flat and corrugated—is slow, and 
mainly confined to Government orders. Black sheet 
makers have heavy order books, and mills are very active. 
The demand centres chiefly in the heavier gauges. The 
price is unaltered at from £18 5s. to £18 10s. per ton f.o.b. 


Glasgow. 


Coal. 


The dull tone which has characterised the Scotch 
coal trade for some weeks now shows no signs of immediate 
improvement. There is no scarcity of inquiries or orders. 
Land sales are fairly well maintained, but exports continue 
to droop. In the West of Scotland best ells are dull, 
and values are still receding. Splints and navigations 
are comparatively well booked, but steams are unsatis- 
factory. Best ells are quoted, f.o.b. at Glasgow, 22s. to 
24s.; splints, 25s. to 30s.; navigations, 30s. to 32s.; 
steams, 20s. to 25s.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. per ton. Collieries in Fifeshire are doing 
a steady business in screened navigations and first-class 
steams, but other qualities of large coal are poorly sup- 
ported. The demand for smalls in this district is steady. 
First-class screened navigations, f.o.b. at Methil or Burnt- 
island, 30s. to 35s.; first-class steams, 28s. to 30s.; third- 
class steams, 22s. per ton. Conditions in the Lothians 
district are not very brisk, and all the collieries are in a 
position to deal with prompt tonnage. Best steams are 
quoted, f.o.b. at Leith, 25s.; secondary qualities, 23s. per 
ton. The aggregate shipments from Scottish ports durmg 
the past week amounted to 188,091 tons, compared with 
165,145 in the preceding week, and 199,196 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Matters in the coal trade have been quiet 
and featureless during the past week, and discussion 
has centred largely in questions of national concern. 
So far nothing fresh or definite has been received from 
the Board of Trade regarding Government control of the 
coal trade, though the coalowners on Tuesday had an 
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mterview with the Board of Trade on this question, 
and the South Wales Miners’ Executive Council has been 
engaged in making arrangements for laying its case 
before the Inter-Departmental Committee appointed 
by the Board of Trade One effect of the Government's 
action has been to cause a severe set-back in the 
shares of colliery companies—and in shipping shares 
as well. Naturally there has been no disposition on 
the part of people to buy colliery shares until the 
authorities define the financial position of these companies, 
and owing to the nervousness prevailing and the conse- 
quent. selling—the bulk of it under pressure—values have 
dropped back considerably, and so far as the undertakings 
the shares of which are specially quoted on the Stock 
Exchange, there has been since November 30th a total 
depreciation in capital value of about £2,000,000. There 
is, however, a feeling that, provided the Government 
does not adopt any very drastic action, values are now 
touching bottom prices, and that it only requires more 
favourable conditions in the coal trade itself to influence 
a turn in the tendency of colliery shares. 


Allocation of Tonnage. 


The difficulties of the limitation scheme for 
France and Italy came up for discussion at a meeting 
of the Cardiff Local Committee on Tuesday, and the ques- 
tion being one of primary importance, other coal exporters 
and shipowners also attended. The Committee ultimately 
decided on a vote of 24 to 9 to adopt allocation of tonnage 
to come into operation on January Ist, as a remedy 
for the troubles existing. Vessels on the British Govern- 
ment and Allied Governments’ service are, of course, ex- 
cluded, but the decision affects all other tonnage, including 
vessels taken on time-charter by local firms. The result 
is that some firms which have steamers on time-charter 
at higher rates are liable to have these vessels allocated to 
other exporters and they will have to accept the scheduled 
rates. Steamers will, of course, be allocated according 
to the urgency of the orders and the requirements of 
the French Coal Committee in London. The Local 
Committee further made the recommendation that where 
necessary the scheduled rates of freight should be increased 
so as to cover the extra war insurance risks. This 
recommendation goes before what is known as _ the 
Chairman’s Committee, which was to have a meeting 
in London on Wednesday. Exactly how the allocation 
scheme will work out is more that can be gauged with 
any accuracy. There is a great divergence of opinion 
on the question, and many contend that it would have 
been far better to increase the schedule of load rates under 
the limitation scheme. 


Coal Exports. 


Exports of coal from this district last week 
were a trifle better than in the preceding week, but 
compared unfavourably with the corresponding period 
of last year. The total was 273,317 tons as against 
390,929 tons, thus showing a decline of 117,612 tons. 
Cardiff sent away 171,143 tons, which was nearly 50,000 
tons less than a year ago, and out of the total exported 
rather less than 28,000 tons was cleared for neutral 
countries. France alone took over 70,000 tons. Newport's 
total of 41,000 tons odd was less by over 24,000 tons than 
the quantity sent away during the same week of 1915. 
Swansea dispatehed nearly 35,000 tons, this being over 
33,000 tons short of the exports a year: ago, while Port 
Talbot cleared rather more than 26,000 tons, whereas 
at the same time last year the total was over 36,000 tons. 
As in the case of Cardiff, the shipments from Newport, 
Swansea, and Port Talbot were chiefly to France, this 
country taking just over 50 per cent. of the total shipments 
from this district. 


Current Business. 


Operations during the past week have been 
so small that it is no exaggeration to say that the market 
has been at a standstill. Only in very isolated instances 
have colliery salesmen had any inquiry, exporters 
being unable to secure ready tonnage to any extent to 
take advantage of the weak conditions prevailing for 
spot shipment. There has been a little done in arranging 
for shipment of contract coals, but very little new business, 
and the introduction of State control has put a stop 
to any inquiry for coals over next year. Colliery owners 
have undoubtedly experienced a very difficult time, 
and their troubles are not atanend. Values have through- 
out been depressed, and very hard to determine, individual 
position alone ruling prices. No large coal of any descrip- 
tion has been worth more than 28s., and the majority 
has not been able to command within a Is. or 2s. even 
of this figure. While ordinary second Admiralties have 
been quoted up to 28s., buyers have been able to get all 
the coals they required at 26s., and this figure has been 
regarded as the value even of best drys. Ordinary drys 
have been about 23s. to 24s. Monmouthshires have been 
very irregular, and concessions upon ordinary quotations 
have been the order of the day, ordinary Easterns being 
down to 23s. for the inferior sorts. Bituminous coals 
have for the most part been weak, but in the case of 
No. 3 Rhondda supplies have been going inland more 
freely, and some sellers have adhered to 28s., though 
others have been obtainable at 26s. No. 2 Rhondda 
have not been worth more than 25s., while small coals 
have been ‘in a relatively worse position than large, 
and colliery owners have resorted to banking supplies. 
Best bunkers, though nominally quoted up to 20s., have 
been done without difficulty at 18s. to 18s. 6d., and seconds 
at 17s. to 18s., while cargo sorts have ruled about 12s, 
to 16s. Even lower figures have been accepted to clear 
stocks. Patent fuel has met with practically no demand, 
values are now placed at about 35s. to 37s. Pitwood 
has remained about 49s. to 50s., though importers have 
experienced difficulty in arranging for supplies of empty 
wagons. 

LATER. 


There is no improvement in the market to record of 
any description. The tonnage question is the dominating 
factor. Supplies being short, coals are easy and work 
in the coalfield is irregular, men being prevented from 
working because it is so difficult to get wagons cleared. 
Values are nominally round about last prices, but when 





it comes to a definite sale of prompt coals, the prices 
accepted are as low as have been paid at any time during 
the recent depression. Ordinary second Admiralty 
large has been done at 26s. The outlook is none too 
promising, and few hope for any improvement this month, 
The miners have decided to take two days holiday at 
Christmas, viz., Christmas Day and the following day, 
Tuesday. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 26s. to 28s.; ordinaries* 
25s. to 26s.; best drys, 26s. to 27s.: ordinary drys, 23s. 
to 24s.; best bunker smalls, 18s. to 19s.; best ordinaries, 
17s. to 18s.; cargo smalls, 14s. to 16s.; inferiors, 12s. to 
14s.: best Monmouthshire Black Vein large, 27s. to 28s.; 
ordinary Western Valleys, 26s. to 27s.; best Eastern 
Valleys, 27s. to 28s.; seconds Eastern Valleys, 23s. to 26s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.: 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 26s. to 28s.; smalls, 18s. to 20s.; No. 2 Rhondda 
large, 25s. to 26s.; through, 21s. to 22s.; smalls, 18s. to 
20s.; patent fuel, 35s. to 37s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 49s. to 50s. 


Newport. 

There has been very little fresh inquiry for coals, 
and under the adverse influence of shortage of tonnage 
coal values have ruled easy for prompt clearance. Stocks 
everywhere have been heavy, and although sellers decline 
to sell ahead at present figures there has been keen com 
petition among sellers for prompt orders, and the question 
of price has been a matter of secondary importance to 
the clearance of wagons. Approximate values :—Steam 
coal: Best Newport Black Vein large, 26s. to 28s.; 
Western Valleys, 25s. to 26s.; Kastern Valleys, 25s. to 


27s.; other sorts, 23s. to 25s.; best smalls, 17s. to 18s.; 
seconds, 12s. to 16s. Bituminous coal: Best house, 


25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 35s. to 37s. Pitwood, ex ship, 49s. to 50s. 


Swansea. 

Easy conditions have prevailed in the anthracite 
trade, tonnage arrivals being inadequate to requirements. 
Otherwise there has been no new feature, and dealings 
have been slow and of very small amount. Approximate 
prices :—Anthracite: Best malting large, 30s. to 32s.: 
second malting large, 27s. to 29s.; Big Vein large, 24s. to 
27s.; Red Vein large, 22s. to 25s.; machine-made cobbles, 
37s. 6d. to 40s.; French nuts, 37s. 6d. to 40s.: stove nuts, 
36s. 6d. to 39s.; beans, 27s. 6d. to 29s.; machine-made 
large peas, 20s. to 22s.: rubbly culm, 12s. to 12s. 6d.; 
duff, 6s. to 6s. 6d. Steam coal: Best large, 27s. to 28s.; 
seconds, 25s. to 26s.; bunkers, 20s. to 24s.; smalls, 12s. 
to 18s. Bituminous coal: No. 3 Rhondda large, 28s. to 
30s.; through and through, 23s. to 25s.; smalls, 18s. to 
20s.; patent fuel, 34s. to 35s. 


Tin-plates, &c. 


Some idea of the present position of the tin-plate 
trade was to be gathered at a special meeting of the 
Tin-plate Conciliation Board held this week at Swansea, 
and called at the request of the Trade Unions affiliated. 
A resolution was adopted that a joint deputation should 
be appointed to lay before the Government Department 
in control of steel supplies full particulars of the position 
of the trade, and the resolution further emphasised the 
claims to compensation of workmen thrown out of 
employment by the present position of affairs. Mr. F. W. 
Gibbins presided, and the vice-chairman, was Mr. W. 
Thorne. The employers fully agreed that a further 
appeal to the Government should be made, and were 
willing to appoint representatives to accompany a similar 
number of representatives of the men. As_ regards 
market values of tin-plates, stock plates are quoted at 
34s. and upwards. For A and B certificates most makers 
are holding off the market until the outlook is more 
settled. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place. 
ORDERS 

For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer jor the Week.—Platoon Commander C. H. C. Bond. 

Next jor Duty.—Platoon Commander L. C. Hughes Hallett. 

Monday, December 18th.—Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8.0. Lecture on 
* Telephones,” 7.30. 

Tuesday, December 19th.—School of Arms, 6 to 7. 
7.15, “* Bridging,”” Company-Commander E. J. Castell. 

Wednesday, December 20th.—Instructional Class. 6.15, Platoon 
Drill, Platoon Nos, 1 and 2. 

From Thursday, Decembcr 21st, to Thursday, December 28th, 
inclusive.—Headquarters closed. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—-Unless otherwise indicated, all drills, &c., will take 
place at Headquarters 





Lecture, 


By order, 
Macteop YEARSLEY, 


December 16th, 1916. Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. Gro. Rosson anp Co. ask us to state that they have 
removed from Napier-street. Sheffield, to Eclipse Engineering 
Works, Hodgson-street, Sheffield. Telephone: 1480. Tele- 
grams: ‘‘ Elevator, Sheffield.”’ 

Mr. Rosert H. Lasu, of Letchworth, asks us to state that 
he has opened a London office at 29-31, Portugal-street, Kings- 
way, W.C., to which communications should be sent in future, 
though materials, goods, empties, &c., should be sent to Letch- 
worth as heretofore. 

Ropert WARNER AND Co. (ENGINEERS), Limited, inform us 
that the engagement of Mr. 8. Ingrams with them having ter 
minated, they are t ferring the busi heretofore conducted 
in London to their principal office at Walton-on-Naze, to which 
all communications should be addressed, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italica. 

When an ‘abridgment ie not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 

The date first given is the date of applicatiun ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 





STEAM GENERATORS. 


17,203. December 7th, 1915.—-Tusvurtar Borer, William 
Deighton, Beechwood, Moortown, Leeds. 

This invention relates to steam generators having a horizontal 
cylindrical generator portion of the multitubular type, the 
under side of which is in contact with the heat of a fire, the fire 
area being enclosed at the sides, as is also the combustion 
chamber at the sides and ends, by a series of steam generating 
tubes. The upper ends of the side wall tubes are connected to 
longitudinally-disposed headers connected to the main boiler. 
The water-containing portion of the multitubular steam generat - 
ing part extends over an enlarged combustion chamber in the 
form of aroof. The side tubes forming the walls for the fire area 
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longitudinal headers arranged along the sides of the multi- 
tubular steam generating portion, and having a series 0 
ipes connecting them with the steam generating portion. 
Tn addition the tubes forming the end wall are connected to a 
transversely arranged header. The side walls extend beyond 
the multitubular portion to a sufficient extent to form the desired 
enlarged combustion chamber, and, to form a roof, the tube 
plate of the multitubular part is connected with the end or 
tranverse header by a horizontal water and steam pipe or pipes, 
or the roof may be formed of fire-brick. Figs. 1, 2, and 3 show 
the general principles on which the boiler is constructed, A 
being the longitudinal headers, B the side tubes, C the wall 
tubes for the combustion chamber, D the brid:re, E is a cross- 
header carrying an end wall of tubes F, and G are horizontal 
water and steam tubes forming a roof for the combustion 
chamber.——November 16th, 1916. 


GAS PRODUCERS. 


16,088. November 15th, 1915.—Gas Propucer, Lionel Nelson, 
Hunter-street, Wellington, New Zealand, and another. 

The object cf this invention is to provide means for distributing 
air evenly across and through the fuel space in the generator, 
and ensuring a practically perfect combustion of the tarry 
vapours ; to provide means for ensuring that the tarry vapours 
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are driven off before the fuel enters the incandescent zone ; 
to ensure that a considerable portion of these vapours passes 
down through the central pipe, and also means for supporting 
the fuel. The producer is shown in section in Figs. 1, 2, and 3. 
It is of rectangular section in plan, and has an oblong pipe or 
air distributor A, whose upper end is closed, but which has 





rts B to admit airfrom above. The air distributor is arranged 
in the distillation zone of the producer, and above the combustion 
zone. It serves the double purpose of introducing gas to the 
combustion zone, and so regulating the feeding of the furnace 
with coal as to automatically “ trim ’’ the fuel, thereby creating 
natural air ducts at each wall of the producer, in each corner, and 
also down the centre of the fuel bed. The producer has a cone 
or prism-sha grate C resting on pedestals. It has an open 
bottom, and has a larger area than a flat grate, thereby facilitat- 
ing the downward passage of the gas hetween the bars D.— 
November 9th, 1916. 


ORDNANCE AND ARMOUR. 


14,068. October 5th, 1915.—Mountine ror AuTomatic Guns, 
Harry P. H. Anderson, 16, Valley-road, Erith, and another. 

The object of this invention is to enable the gun to be set at 
any angle within the limits of the maximum range of the move- 
ment of the mountings allowed by the various swivels and 
adjustments. The arrangement is illustrated in Figs. 1 and 2, 
which show the firearm mounted by means of lugs to a swivel, 
and held in position by a pin A, on which it is free to turn. The 
pin passes through a forked lever B, and the head of the pin 
engages by means of flats with a recess or recesses on one side 
of the forked lever, and a washer C held in position by a suitable 
nut D. ‘The pin A fits into the swivel pin E, one side of which is 
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serrated to engage with serrations cut in the face of washer C, 
so that when the wasber is tightened up against the pin E the 
serrations engage with each other, and it is held fast. The 
forked lever B acts as the support for the clevating screw. The 
lever is attached to the firearm by means of the elevating screw 
F, nut, ball socket, and hand-wheel G. The swivel pin & fits 
into a mounting H, and is held in position by means of a screwed 
or pinned washer and a pin K. The mounting H also swings on 
a table L, and is held in position by suitable means. The table 
Lis supported on tripod legs M, adjustment of which is provided 
for by means of a right. and left-handed screw N, engaging in 
two swivel nuts O, pivoted on the legs near the table as illustrated. 
—November 6th, 1916. 


14,268. October 8th, 1915.—MountTInGs For AvrTomaTIc 
Guns, Sir Arthur Trevor Dawson, H.M. Royal Navy, and 
Superintendent of Ordnance Works, and another. 

This invention relates to mountings for automatic guns, 
comprising a leg-supported shield. In the drawings A is the 
gun and B the shield with an aperture therein. The legs C are 
pivoted to the shield as shown, and the training-bar D is pivoted 
to a bracket on the shield. The strut E is pivotally connected 
to the training-bar D, which has also a bracket to which the gun 
is trunnioned. This bracket is so placed that the axis of the 
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nivot F intersects or approximately intersects the axis of the 
gun at a point situated at or near the muzzle. The rear end of 
the training-bar carries a swivelling block G, to receive a rod 
detachably connected by a pin to the elevating lug H on the 
mechanism casing of the gun, and a suitable clamping device 
operated by a handle J is provided for engaging with the rod, 
to hold the gun at any desired angle of elevation. It will be 
seen that the muzzle end of the gun lies within the shield, so 
that when the gun is not in use the firing port in the shield can 
be closed by sliding doors K.—November 8th, 1916. 


14,854. October 20th, 1915.—Prosectire, Hugh Mansfield 
Robinson, Thomazines, Roydon, Essex. 

This invention is for a projectile for employment against 
submarines and unarmoured portions of other vessels, and has 
for its object the provision of means for inducing the projectile 
—either shell or solid—to enter the water at an acute angle of 





incidence, and to continue its course without deviation. Fig. 1 
is a sectional view of a shell having vanes formed integral 
therewith, and Fig. 2 is a front elevation. Fig. 3 is a view of 
a separately-constructed diving. head. The longitudinal vanes 
D extend forward and parallel with the sides of the shell, so 
as to enter the water at an acute angle before the body of the 
shell. They are made tapering towards the point, to avoid 
contact with the rifling of the gun in firing, and are _ with 
the axis or cut back to an angle from the external front edge 
inwardly, so as to form chisel-shaped cutting edges, which the 
water, when struck at an acute angle, will press downwards, 
causing the projectile to tilt forwards until it dives beneath the 
surface, wt ilst the sides of the vanes C prevent deflection of the 
gyrcescopic axis in the direction of the spin of the projectile. 
To secure explosion on impact the inventor employs a device 
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Fig. 3 


constructed as follows :—A stem E is screwed into the fuse hole, 
and is axially bored for the reception of a detonating rod F, 
which is furnished with a connidal head and shoulder G. The head 
rests upon a flat end of the stem E, a resilient washer H inter- 
vening to prevent the water from entering the shell, and to 
prevent the rod from setting back on firing. The inner end of 
the rod is furnished with a dise or flange I. which carries firing- 
pins. A ring of detonating composition L around the detonat- 
ing rod F is housed in a recess in the inner end of the stem E. 
This detonating device is contained within a case M. The 
action is as follows :—-Upon firing, the rod is prevented from 
setting back by the resilient washer, which it compresses, and 
on striking the water the pressure of the water prevents the rod 
from moving forward, but when the projectile strikes a solid 
target the sudden retacdaticn or stoppage of the projectile 
causes the rod to move forward so that the firing-pins come into 
contact with and puncture the detonating ring L, wnich explodes 
and fires the bursting charge within the shell.—October 20th, 1916. 


TRANSMISSION OF POWER. 


15,762. November 8th, 1915.—ELEctricaLLy-CONTROLLED 
CiurcHes, Walter Langdon-Davies Grafton, Weybridge, 
and others. 

This invention is claimed to be an improvement upon 
electrically-controlled friction clutches for driving dynamos 
which shall not transmit more than a certain amount of power. 
These have usually two «oils, one serving to bring the driving 
members into engagement and the other opposing that action 
and making the clutch slip. This invention consists in the 
provision of a supplementary coil energised by current varying 
with the voltage of the driven dynamo, #.e., joined as a shunt 
across the brushes. In the drawing, A is a shaft driven at an 
approximately constant speed and having keyed to it a clutch 
member B. The other clutch member L is keyed on a shaft C 
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which drives the armature D of a dynamo, shown separately 
from the shaft in the drawing, and having its field magnet coils 
separately excited from some source of constant E.M.F. Within 
the clutch member B are two coils, one, E, connected to slip 
rings F, and energised by current from some source of constant 
).M.F. and the other, G, connected to slip rings H and joined in 
shunt by the conductors J across the terminals of the dynamo, 
Within the other clutch member L is another coil K, the opposing 
coil, connected to slip rings M in the main circuit of the dynamo, 
The magnetism due to the fiest coil E acts to produce driving 
pressure between the clutch members B and L; the magnetism 
of the coil K tends to oppose this and produce slip and the 
effect of the third or supplementary coil G—in the example 
illustrated—is also to oppose the action of the first eoil E, i.e., 
to help the opposing coii K.—November 8th, 1916. 


17,166. December 7th, 1915.—Etectric REGULATING System, 
Donald F. Campbell, 17, Victoria-street, London, S.W. 

This invention relates to a system for regulating the power 
supplied to a number of consumers so that the total output at 
any time is less than the sum of the total capacities of the 
individual consumers. The diagram, Fig. 1, represents an 
example of an installation as applied to electric furnaces supplied 
with three-phase alternating current. A are the main supply 
leads, B transformers, the secondary cireuits of which energise 
the windings of a solenoid C of a Thury regulator and which 
controls the total power supplied to the furnaces, D, E, F, G. 
The electrodes H of the furnace D are supplied with current from 
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low tension windings J of a trensformer of which K are the 
high tension windings connected 10 the mains. Transformers L 
are inserted in the low tension civcuit of the electrodes H and 
supply current to the windings M of the Thury regulators which 
control the current to each of the electrodes H. In these 
regulators a wheel set into oscillation at given intervals of time 
is mechanically connected to a lever, whenever the core of a 
solenoid energised by the current supplied to the device to be 
controlled departs in either direction from its normal position. 
The movement of the lever when clutched to the oscillating 
wheel starts up a motor, which by gearing moves the electrode 
in a direction to absorb more or less power according to the 
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direction of running of the motor. Hand regulated resistances N 
in parallel with the windings M determine the normal positions 
of the solenoids. Resistances O in series with the resistances N 
are controlled by the master regulator so as to maintain the total 

wer supplied to the installation of furnaces within the required 
imits. For this purpose, a motor P is set in motion in the one 
or other direction as the core of the solenoid C of the master 
regulator is moved from its normal position by an increase or 
decrease of the total load of the furnaces beyond the assigned 
limits. The motor P—Fig. 2—when started up by reduction 
gearing causes a screw-threaded rod to be moved to the right or 
left. This operates contact arms of the rheostats and thereby 
regulates the current traversing the regulating solenoids,— 
November 9th, 1916. 


LIGHTING AND HEATING. 


101,985 (358 of 1916). January 8th. 1916.—Execrric Licutinc 
System ror Motor Cars, Harold Wrigley, Westminster- 
avenue, Whalley Range, Manchester. 

This invention relates to an electric light system connected 
direct to a magneto and is designed to provide for the automatic 
regulation of the current through the circuit to maintain it 
constant without the use of resistance coils, wires or fuses. It 
consists in inserting in the cireuit a solenoid with a loose core 
controlled by a spring, as shown in Fig. 1. The solenoid is made 
of ordinar) construction comprising a bobbin tube wound with 

insulated copper wire, and fitted into suitable end cheeks, a 

solid or laminated iron core sliding loosely within the bobbin 

tube, and a spiral spring, one end of which is attached to the 
core and the other end to a suitable stop within the bobbin tube, 
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the spring acting as a retarding medium to the loose core. The 
solenoid is inserted directly in the lighting circuit and the current 
is passed through the coil. At a given voltage the core is 
attracted and partially drawn into the coil against the pressure 
of the spring. As the current increases the core is drawn further 
into the coil and as it decreases is forced out again by the spring, 
thereby varying the inductance of the coil. As the core is 
stationary and partially inserted in the coil or bobbin when the 
current is at normal strength the regulator exerts no effect on 
the current or lighting, but immediately the current increases— 
through increased speed of the motor—the regulator acts, the 
core being drawn further into the solenoid and acts automatically 
to increase the inductance and prevent a higher current passi 
to the lamps. When the current returns to normal the sping 
moves the core outwards again, reducing the inductance.— 
November 9th, 1916. 


MISCELLANEOUS. 


102,027 (9854 of 1916). July 13th, 1916.—Comprrssep AIR 
Morors, William Arthur Machin, 8, Albert-road, Gravelly 
Hill, Birmingham, and another. 

This invention relates to compressed air engines for operating 
jigging conveyors and comprises means for operating the valve 
mechanism and absorbing the shocks at the end of the stroke. 
The cylinder A is arranged horizontally on a base B. It is 
furnished on both sides with bearings for two rods E, which are 
connected together by cross heads F, G, and move with the 


ganese alloys and aluminium alloys containing no 
Spounds. 


oxidising agents other than aluminium or its alloys. 
Tiegelguszstahlfabrik, Vienna. 


neck-strips to boxes by bending them into shape by means 
of a rotary mandril, applying adhesive thereto, inserting them, 
and pressing them into position. 


maintain the end parts of the valve stem P in alignment with the 
central part, guides S are provided. These are in the nature of 
brackets secured to the cylinder and having at their projecting 
extremities hollow bosses adapted to act as bearings in which the 
end parts cf the valve spindle slide. The effective length 
of the valve spindle may be adjustable, as, for instance, by having 
the end part a which constitutes a bracket for the anti-frietion 
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roller Q, serewed upon the stem proper, and fixed in an adjusted 
position by alock nut U. The part T may constitute the bearing 
part of the valve stem, and the bearing part of the bracket 5 
may be bushed internally to provide an effective bearing. The 
other end of the valve spindle may be constructed in the same 
manner, or the enlarged part or bracket for the anti-friction 
roller Q may be integral with the body or central part of the 
spindle, being borne by the bearing part of the corresponding 
brackets.—_November 9th, 1916. 


102,128 (10,297 of 1916). July 21st, 1916.—SparkInG PLvUGs, 
Arthur E. Lamkin, 86, Springfield-road, Brighton. 
This invention is for a device for attachment to sparking 
plugs of internal combustion engines for automatically cooling 
and cleaning the points. It consists in the combination with 
a sparking plug of parts shown in the drawing whereby a cleaning 
charge of air and gas may be drawn through the plug into the 
working cylinder or cylinders on the suction stroke, thus pre- 
venting any accumulation of soot or dirt on the points or the 











porcelain, as well as keeping th eplug and points comparatively 
cool. The chief feature of the invention is the distributor C 
of T form having a tubular vertical member A for the passage 
of the air and gas mixture from the induction pipe to the 
horizontal portion B which is closed at both ends. Holes D in 
the latter are provided for connection with the plugs by tubes 
and ball valve F. A further ball valve G controls the passage 
ef the mixture from the vertical to the horizontal portions of 
the distributor and the proportions of air and vapour are regulated 
by the holes L and sleeve K.—November 16th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tat ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of five of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees 


No. 13,506/10.—Filtering liquids. A filtering-plate of variable 
density, having a decreasing permeability in the direction of 
flow of the liquid, is made by the deposition of asbestos, cellulose, 
cotton fibres, &c., from suspension in a liquid. The body may 
be composed of a single graduated layer, or may be built up 
of component layers of uniform but different permeability. 
Seitz, T. F., Germany. 
No. 13,934/10.—Furnaces; linings. A furnace is lined 
with a jointless coating of aluminium silicate, or a mixture of 
aluminium silicate with alumina, or pure alumina, by adding 
suitable quantities of aluminium or its alloys to an oxidised 
charge of steel contained in the furnace. Reference is made 
to the use of aluminium-silicon and aluminium-silicon-man- 
appreciable 
quantities of silicon. In furnaces with a basic Goins the 
coating may contain considerable quantities of magnesium com- 
In an example given, an oxidised charge, poor in 
silicon, is treated with aluminium to obtain a coating of alumina, 
and then a charge richer in silicon can be treated, using de- 
Puldihutte 
Dated June llth, 1909. 


No. 14,019/10.—Boxes. A machine for forming and applying 


Jagenberg, E., Germany. 
No. 14,024/10.-Dynamo-electric machines ; alternating-current 
















































































machines of the kind described, the stator windings are divided 
into sections, provided with suitable tappings, and adapted for 
supplying energy to the rotor without the aid of an external 
transformer. Allgemeine Elektricitits-Ges., Berlin. Dated 
June 19th, 1909. . 

No. 14,068,;10.—Finishing fabrics; pile or nap, raising and 
dressing. To effect a simultaneous drawing-out and combing 
of the nap, a raising machine is provided with raising rollers 
and raising strips, the teeth of which strips are knee-shaped, and 
directed approximately parallel to the axis of the drum, and 
nearly at right angles to the teeth of the rollers. In a machine 
having one drum only, the rollers and strips are arranged alter. 
nately ; in amachine having more than one drum, the drums may 
alternately carry rollers and strips only. Mundorf, E., Germany 

No. 14,346/10.—Road vehicles. Hoods; wind screens. Th 
front and rear parts of the hood form separate structures, so 
that the front part can be left standing when the rear part is 
folded, or can be folded back upon the rear part. Hofman, A 
and Hofman, G., Germany. 

No. 14,405/10.—Furnaces ; gaseous fuel retort furnaces. In 
apparatus for distilling gas from coal by the heat of generator 
gas burning in retort furnace flues, the sensible heat of the 
generator gas is utilised for heating substances used in the gene- 
rator, the cooled gas in a dust-free condition being reheated 
in regenerators before passing to the furnace. The generator 
gas may first be used for generating steam, the gas being 
washed by water, and the heated washing water being used for 
heating air. The heated air saturated with moisture. passes 
to the generator with the steam, and the dust-free gas is led 
to the regenerators. Koppers, H.,Germany. Dated July 15th, 
1909. 

No. 14,862/10.—Dynamo-electric machines ; armatures an 
field magnets. Jn dynamo-electric machines having windings 
secured to the rotating member, the coil holders are constructed 
in the form of laminw, which are inserted in the grooves with 
their surfaces parallel to the coils, and then turned round so that 
their surfaces lie across the direction of the grooves. The 
laminations are held together in one or more bundles by rivets, 
bolts, wedges, or other suitable means, and the bundles are 
wedged in the grooves by single or double wedges. Allgemeine 
Elektricitats-Ges., Berlin. Dated June 21st, 1909. 

No. 14,863/10.—Dynamo-electric machines; cooling and 
ventilating. In the method of cooling and ventilating dynamo- 
electric machines, in which a cooling medium is passed through 
radial and axial passages in the stator, the radial passages are 
formed by securing distance pieces between the bundles o» 
laminw. Allgemeine Elektricitéts-Ges., Berlin. Dated June 
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FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Junior Instirvrion oF ENGINEERS.—39, Victoria- 
street, Westminster, S.W. Mr. E. Fiander Etchell’s Concluding 
Lecture, ‘‘ Practical and Illustrative Examples of the Applica- 
tion of the Newer Concepts.” 8 p.m. 


Tue Invtuminatine ENGINEERING Soctety.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. ‘“ Account of 
Events during the Vacation, including Some Suggestions regard- 
ing War Economies in Lighting,” by Mr. L. Gaster. 5 p.m. 


Tue InstrTuTION OF MecHantcat Encrneers.—lInstitution 
of Civil Engineers, Great George-street, Westminster. Paper 
on ‘ Variable- Gears for Motor Road Vehicles,” by Mr. 
Robert E. Phillips. 6 p.m. 


Tue Norra-East Coast INsTITUTION OF ENGINEERS AND 
SurpsurLpEers.—Lecture Theatre of the Literary and Philo- 
sophical Society, Neweastle-on-Tyne. The resumed discussion 
on ‘** Works Organisation,” by Mr. A. D. C. Parsons, B.A., Mr 
Edwin L. Orde, and Mr. G. H. Tweddell. 7.30 p.m. 


MONDAY, DECEMBER I18ru. 


East Inpta_ Assocration,—Caxton Hall, 
Paper on “Indian Weights, Measures, and Money,” 
Guilford L. Molesworth. 4.15 p.m. 


Tue Farapay Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. (near Waterloo Bridge). 
The following papers will be read :—‘‘ On a Precision Method of 
Uniting Optical Glass—the Union of Glass in Optical Contact by 
Heat Treatment,” by R. G. Parker, B.Sc., A.C.G.1., and A. J. 
Dalladay ; ‘ The Effect of Pressure on the Equilibrium Constant 
of a Reaction in a Dilute Solution. A simple proof of the 
expression,” by W. C. McCullagh Lewis, M.A., D.Se. The 
following papers will be communicated by the president :—‘* Do 
Equiatomic Solutions in Iron possess Equal Resistances ?”” by 
E. D. Campbell; ‘Grain Growth in Deformed and Annealed 
Low Carbon Steel,” by Ralph H. Sherry, M.A. Mr. Ezer 
Griffiths, M.Se., and Mr. E. A. Griffiths will describe and exhibit 
a new electric furnace for testing the softening points and com- 
pressive strengths of refractory materials. 8 p.m. 


Westminster. 
by Sir 


TUESDAY, DECEMBER 19ra. 


MANCHESTER GEOLOGICAL AND MininG Socrery.—Queen’s- 
chambers, 5, John Dalton-street. Paper on “* Fuel Economy, 
with Special Reference to Briquetting,’’ by F. C. A. Lantsberry 
(illustrated by lantern slides). 4 p.m. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of The 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 
** Notes on the Subject of Geological Mapping,” by 8S. Lister 
James, 8 p.m. 
Tue INsTITUTION OF CrviL ENGINEERS.—Great George-street, 
Westminster, S.W. Paper to be further discussed ‘ Experi- 
ments on Earth-Pressures,” by Ponsonby Moore Crosthwaite. 
5.30 p.m. 


WEDNESDAY, DECEMBER 20rn. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Paper on “ Classical and Scientific Education,” by Arthw 
C. Benson, C.V.O. 4 p.m, 


THURSDAY, DECEMBER 2lst. 


Tue InstTITUTION OF MINING AND METALLURGY.—Rooms of 
Geological Society, Burlington House, Piccadilly, London, W. 
Paper on ‘‘ The Economic Geology of tne Insizwa Range,” by 
W. H. Goodchild. 5.30 p.m. 


WEDNESDAY, JANUARY 3rp, 1917. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 


WEDNESDAY, JANUARY 10ru, 1917. 


Royat Socrery oF Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 











piston. On the rods are cams R to operate a valve stem P and 
valve M for controlling the supply of motive fluid. In order to 
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TO MAKERS AND be «Fe fers STEAM LOCOMOTIVE 


he Ministry of Munitions 

to receive OFFERS of good 
SECOND-RAND™ STEAM ‘TRAVELLING 
CRANES, of various sizes, The following informa- 
each offer, which should be addressed to 


tion must poonars 
Mr. HUBERT ES, pepaty Chief Engineer, H.M. Office 
f Works, Storey’ coma Westminster, London, 8.W. :—Type ; 


lifting power, whether 2, 3, or 5 tons; radius of maximum 
lift; maker’s name ; condition ; where seen ; price, Ail for 
standard gauge only. 
H.M. Office cm Works, &c. 
llth Dec ember, 1916. 668 





TO MAKERS AND USERS OF LOCOMOTIVES. 


4g [he Ministry of Munitions 
, yared to receive OFFERS for new or 
SHUNTING LOCO- 





are prey 
= ood SECUND-HAND 
OTIVES of various sizes. 
The following information must accompany each offer, which 
must be addres-ed to Mr. T BAINES, Deputy Chief 
Engineer, H.M. Office of ‘Works, King Charlecatreet. White- 
hall, London, 8.W.: Type, size, and weight ; maker's name; 
when built; when and ny whom last overhauled ; condition ; 
price, 
H.M. Office of Works, &c. 
29th Noveinber, 1916. 563 


[pgineering Assistants Wanted 


hh experience in the Erecti 
Chemical and Electrical Plant. Give BR and sa salary 
required. No person at fom oo employed on Governmen’ 
work will be eng Apply to your nearest Board of Trade 
Employment Exc! nge, mentioning “The Engineer” and 


number 685. 
Experienced Man, to Take 


HARGE of about 60 LATHES on 60-pdr. Shells. 
Government-controlled works. gos i district. Good 
prospects to suitable men. Those on Government 
work need not apply.—Apply "your. nearest Em “pha 
Exchange, mentioning ‘The Engineer” and No. 


y 
Engineer Wanted for Large 
Shell Works in North, to be Responsible for 

Maintenance of existing Plant, arene of additions, also 
general supply. Knowledge of ‘ele ectric Plant and Shell Work 
an pavannngs. No t work should 
apply unless he can Staats a pian Fc permission..—Address, 
737, Engineer Office, 33, Norfolk-street, Strnnd, W.C. 737 a 

















{etting-out Engineer Wanted. 
Stimsae to SE, siesta Beet, ain burgh 
A 





TO MECHANICAL ENGINEERS. 


is prepared to receive (in writing) /APPLI- 
CATIONS from highly qualified Mechanical 
Engineers for APPOINTMENTS to VACANCIES in the 
INSPECTION DEPARTMENT of the Ministry. 
Applicants must be over military age or otherwise exempt 
from military service. 
Letters should be addressed LM.Y. 1 (Room 430), 
Whitehall-place, London, 8.W. 7404 


F a [ihe Ministry of Munitions 





niversity of London. — The 
invite APPLICATIONS for the University 
READERSHIP in GRAPHICS and STRUCTURAL ENGI- 
NEERING, tenable at University College. The salary will be 
£350 a year. ‘The Senate desire the appointment to date from 
ia ot. but it will be deforred, if necessary, to Sept., 1917. 
lications, together with copies of not more than ‘three 
we imonials and the names of not more than three persons to 
whom re ference may be made (ten copies of all documents), 
must be received noc lacer than first post on Monday, lst Jan., 
1917, by the ine cadets Registrar, University of London, South 
Kensington, S.W., from whom further pariculars may 


W anted, Draughtsman for 
Works Office ; small tool and general work. Birming- 
ham district. No one at present employed on ae 


work or residing more than 10 miles away will be e' 
Address, 672, Engineer Office, 33, Norfolk-street, Strand, ¥ Ww. .C. 





Wanted, Experienced Mechani- 
‘AL DRAUGHTSMAN ond Firm in the Midlands. 
Must have knowledge in designing Colliery Engine Lg 
Haulage, Pumps, and Deere ay with eames knowledge of 
Hydraulic work. State particulars of past experience and 


salary eg — Address, 742, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 742 





Wanted, Experienced Steel 
Works eee aan for Melting Furnaces and 
Gas Prodncers’ work.—Apply, stating age, wage and experience, 
to your nearest Binplneat Exchange, mentioning“ The 
Engineer” and So. A2689. No person already on Government 


work will be engaged. 


Experienced, Foreman Armature 
santere ea ace! RC, "ease ees 
—— held — — State age. experience, 


on Government work will 





anted, One Second-hand 


Compound 3 Lattice GIRDER, about 57ft. long, and 
also one ditto about 41ft.—Full parti ctiars, HAWTIN, Con- 
, Northampton. P167 


Wanted, Quantity of 2in. and 


lin. eas WATER PIPE; must be in good condi- 
78, Robertson and ee = 
’ 





ees | — where seen.—Box 1 





Employment Exchange, quoting 
pas Used to Light Accu- 
RATE Repetition Work, for Gover 
—— Londoa distri Good prospects for suitable man. 
ose engaged on ~~ a work need not apply. rae 

ur nearest Employment Exchange, mentioning 


your Be ” and No. A2619. 


Foreman Wanted in S. E. London 


for small and medium Repetition Work and Machine 
Assembling. State separa, age, and salary required. No 
one resident more than 10 miles a 783, or pee Ba, on Govern- 
ment work should apply.—Address, 753, Engineer Office, 33, 
Norfolk-street. Stran: Norfolk-street, Strand, W.C. 753 a 


Representative Wanted for 


- enn office. mn Local pace og Faas a good 
ene’ ingiueering experience necessary. ress, stating 
age, wi aa - a eects 735, Engineer Office, 35, } wc pag 
st reet, 


Wan anted, Good Storekeeper to 


as ASSISTANT to Chief Sturekeeper, electrical 
apparatus, ‘Controlled Establishment, London district. Those 
engaged on Government work need not apply.— pa ee 
nearest Em ee Exchange, mentioning “The 

and Bo. A2/ No. A 


Wanted, S Setters-up for Herbert 


and Ward Capstans, aiso Milling Machines. 
Government-controlled works, London district. Good 
prospects for suitable we ‘Those e on Government 
cork need not apply.—Apply your nearest = ioyment 
Exchange, mentioning “ The Kngineer ” and No. A2618. 


Die Maker for Die Castings 
WANTED, lee. No one residing more than 10 
‘a vernment work will be 
—CORONA WORKS, 10, Ascham-~ seapee. near 
Kenta Town Tube Station. 58 a 


M22 Wanted to Take Charge of 


— Boiler for large -—_ firm. Meals provided. — 
. ROBERTS, Ltd., Upper-street, m, London, 

















wie away or at 
mployed. 





Apply, T.R 





Wanted to Purchase, Low Sided 


10-TON WAGGONS in good condition : suitable con- 
tractors’ use.—Box 180, Robertson and Scott, Edinburgh. 652 F 


Wanted. 30 Tons Bull-headed 


RAILS, 65/70 Ib. per yard. a 698, Engineer 
Office, 33, Norfolk-street, Strand, W.C fee's 


anted, 350ft. of 14in. < 6in. 








H Section GIRDERS ; 2240ft. of 4in. = as 
Hi Section GIRDERS. eeeitons will do.—Wri 
MORELAND and SONS, Gloucester. "60° r 





(\ranes_ Wanted, 5-Ton Loco. 


pong state are, boiler insured for, aud where 
ee e can be nipped ee 174, Robertson and une ag 
urgh. F 


ocomotives Wanted, Must be 
in good condition. State pressure tered for and where 
seen.—Box 172, Robertson and tt, Edinburgh. 648 F 


ae Electric Drill Rec quired 


a goed working order and repair, to work off wall plug 
sme Spey ddress, 662, Engineer oae. 33, 
F 








Norfolks pan 8 ‘Strand, Ww. rol 


Steam Boiler Required, Lan- 

er mp or Neon type, 0ft. by 8ft., or 

oe between 100-200 Ib 
gineer Office, 33, eee 








working 
Delivery “Tondon Address, Ti 716, 
street, dif strect, Nizand, W. C. 


Ezgine for Hire or Sale.—Ver- 
TiICAL COMPOUND MARINE REVERSING, cyl. 
64in. by liin., stroke 12in., revs. 240, weight twotons. Cost 

new.—Offers to MARINE, c.0. Steel’s eae 








Wanted, First-class Tool 


DRAUGHTSMAN, for work in aan: with high- 
class Engineering Establis hmen ent, en, m important gun 
contracts. No aaron ineean employed on (Gcvurnnens work 
will be nae — ai our nearest Board of je Em- 
pone! Bin ey go “The Engineer” and 
number 





obtained. 
6% ALFRED PEARCE GOULD, Vice-Ch ll 





‘orporation of Calcutta. 
NOTICE TO CONTRACTOES 

YENDERS are invited im duplicate for STORM WATER 
PUMPING PLANT, and will received by the Deputy 
Uhairinan of the Corporation up to 2 p.m. on Friday, the 
lst June, 1917, when they will SS le med in the presence of 
such tenderers as mye be prese ch Tender in duplicate 
must be enclosed i  amiehos cover and superscri “ vender 
ead Storm Water Pumping Plant.” Further A nicer may 
be had by applying to the Chief Engineer, Municipal Office, 
Calcutta. Specifications, with site arawings, contract agree 
— Tender form apd rules with regard to Tenders, may be 
tained from the office of the “ In and Eastern Engi- 
bas ” 60, Fenchurch-street, London, England (or at Calcutta 
from the Secretary to the ge conga on payment of Ten 
hoy, 4 for each copy. must abide by 
i Corporation rules in rd to teens Tenders must 
hold good for at least two months from the date of opening 


of the same, 
Cc, C. CHATTERJEE, 
Secretary to the Corporation. 





Central ty Office, 
he 23rd October, 1916, 471 


Wanted, for Controlled Estab- 


LISHMENT, good Mechanical DRAUGHTSMAN, 
preferably with experience of Machine Tool Design. No one 
engaged on Government work need apply.—State age, experi- 
ence and salary required to your nearest Employment Pox. 
change. Mention the “ Engineer” and number 736. 


Wanted, Jig and Tool Draughts- 


MAN for Government C 
London district. Those already sonmaah on Government work 
need not apply. Aang 7 | your, Dearest imac Exchange, 
mentioning “ The Engineer ” and No. A 


Wanted, } Mechanical Draughts- 


Aircraft experience not essential. he one 
an 10 miles away or oan presen. employed on 
oe v0 and 


mk te. 











Pr — a mr 
overnment work w: 

salary to WELLS IS AVEATION CO, Le Ltd. e rhite 
Chelsea, London, S.W. 


Rea equired Immediately for Gold 

pa co Mine, West Africa, TWO nrst-class FITTERS, 
es ex Peerienes, Tee. En, sinoer Gihen 3, Sa wand 

Strand, We ; 752 4 





Gentleman, Experienced 
Mec Engineer. will shortly be open to 
U NDERTAKE. OF HER DUTIES. 
dence is invited from those who require assistance 
of Partner, Director, General Manager, &c. 
Some capltal could be introduced into thoroughly reliable 


Experience embraces sho) commercial, estimating and 
drawing-offices, — and office management, &c. 


Previously e with leading firms manufacturing steam 
engines, machine ls, grinding machines, cranes, structural 
work, &c. 


Accustomed to Government contracts, control of men, 
bay Fg laying down and organising new works. 
work with, and able to get best out of 


— will be treated as strictly confidential. 
aoe 165, Kngineer Office, 35, Norfolk-street Beane 





Pryiace (z9) Requires Position 
as WORKS MANAGER, or similar responsible position. 
Public school education, Board of irade certincate, 
thorough workshop and commercial experience, and also with 
Government ae ae — write, Z.B.T., c.0. a 8, 
t, H.C, B 





Praughtsman, Good Mechanical, 


with experience of Steam. Turbi! 





ork Harbour Commissioners. 
MU1OR PILOT BOAT WANTE 
ANTED IMMEDLA’ TELY, a PARAFFIN MOTOR 
b? AGiToer ISHING BUAT,abo at 70ft. by lsft. by yft. draugnt, 
with oil motor, petrol starting, magneto. Speed 7 tos knots. 
Ketch rig, for puotage work at Cork Harbour. 
Particalars a such vessels for sale or hire to be lodged with 


the undersigned. 
JAMES LONG, Secreta 
Cork Harbour oocailnatenere. 
Custom House-street, Cork, 
Dec. 9th, 1916. 654 





anted by Firm in India, a 

First-class ASSISTANT, with a general engi- 

neering experience, age under 3v. Good salary and prospects. 

—Write, stating full qualification, age, and references, to 646, 
Engineer Office, 33 Norfolk-street, Strand, W.C. 46 4 


\ anted, Machine Shop Super- 

INTEN DENT and PRODUCLION ENGiwEER, 
with organising ability, for controlled Works in Miulands, 
Must be used to quantity production of smal) accurate pre- 
cision work. Good opening, with after-war ,ruspects, for 
right man.—Address full particulars of experience, age, 
salary to P160, Engineer Ortice, 33, Norfolk-street, a. Ww. 

160 a 


’ 
W anted, Shop Manager for 
Shell Factory; govd organiser; s»nowledge of 
machining operations. Gvod opening suitable man. Must 
be free present employment. See war notice. State experi- 
erce.—Address, 738, tinginver Office, 33, Norfolk-street, of Cc, 
38 a 








ry ‘ 

anted, Young Graduate or 

WHITW ORTH EXHisITIONER, with some shop 

experience, to Assist Engineer. Birmingham district. No 

oue at present employed on Government work or residing 

more than 10 miles away wiil be engaged.—Address, — 
Kngineer Office, 33, Norfolk-street, Strand, w.C. 671 


Assistant Hydraulic Engineer 


for pte ames under construction WANTED for South 
America. Must be capable of surveying and setting out works. 
Experience in water purification des’ 3 rsons employ 
on Government work or eligible for military service will not be 
considered.— Write, stating past record and remuneration re- 
quired, to C. Box 71, c.o. 5, Queen Victoria-street, H.C. 740 











(ivil Engineer Required for a 

large Munition Factory in South wales, with experience 

ot dr nage, water supply, and railways in a large factory, and 
accustomed to the handling of labour. No person employed 

bP, rigs will be engaged. apply, perry A. G0. experience, 
ry expected, to nearest Employment Excha: 

“The Engineer ” and No. A2723. wie 


nge quoting 





y e Des 
No man on Government work need apply,—. a. zai 
qualifications, age, salary required, and earliest & date th 
mence, to your nearest Boara ie Employment ndhange, 
mentioning this paper and No, 


[)raughtsman, Jig and Tool 


work, REQUIRED by Contrviled Engineering Works. 

State salary, age, experience, and when at liberty. No person 

oat engaged on Government work will be employed.— 

Apply to your nearest Board of Trade nee Exchange, 
mentioning * The Engineer” and number 744 








raughtsman Wanted by 
controll yo firm (S.E. London) ‘carrying out large 
extensions. ecustomed be pected Engineering and Lay-out 
of Machinery, “Pareace #, and other plant. no applicants | — 





Drtaxg raughtsman.—Advertiser 

Belgian, discharged soldier) DESIRES SITUATION. 
Fully Oe with hydraulic press tools, jig = machine 
tool design for munition work.  -ayscalaapamaa 66, a 
Office, 33, Norfolk-street, Strand, W. 


Ab Large . e Firm of Kngineers in 


omg outh of 





giacation as PREMIUM 1 PUPIL the co include both 
d Dra mor a neer Oftice, 33, 
N Norfolk-strest, Strand, W E 





Engineering Pupil. — Firm 


NOY ee ———- oT 500 hands, have 


vaca’ classes of work done, eg excellent 
cebee ss: naan moderate.—Address, 2000, Engineer 
3, se -street, Strand, W.C. 2000 & 





residing within a radius of 10 miles or already 

Government work can be smenaee. i *Pheaes write,” giving 

Pe ee aes previous experience, age, and salary poeties, te 
Engineer Office, 33, Rorfolk-strest, Strand, W.C. 


Lrenghtees. with Thorough 
experience in Machine Design, fcr Jarge petite eo 
Factory in the Midlands. aipely with full particulars of age, 
experience, ad salary required, to the nearest Board of 
trade Employment Kxchauge, quoting No. A2731. No person 
at present engaged ou Goveruiieat work need apply. 

Man 


[raughtsman, —— Leading 


WANTED with experience in gui and arrange- 
ments of Chemical Plant; must be quick and accurate. Give 
references and salary required, No, person at — em- 
ployed on Gover..ment work will be engaged.—Apply to your 
nearest Board of ‘Trade Employment xchange, mentioning 
“the Engineer ” and number 694. 











Draughtsmen, Experienced, |». 
WANTED (Manet Controlled Engi 
Works. Also JUNLIOK or IMPROVER. None already = 
Government work can be engaged.—State age, experience and 
salary to your nearest ela Exchange, quoting “Tue 
Engineer” and No. A272#. 


Praughtsmen. — Wanted for 


Munition Works in] South Wales, TWO good 
DR AUGHTSMEN. Men with knowledge of Chemical or 
General Engineering and having experience in the super- 
vision of Repairs prefe No person on Government work 
on be engaged. —iapply, , stating full particulars of experience 

wages require nearest Kmployment xchange, 
Tistiiig “The ingase ze and No. A2694, 


Draug ghtsmen.— Wanted Imme- 


DIA} 7Y, — MEN oaetr with éxperi- 
ence of the « Airships or of Light Girder work.— 
Apply by ‘eer ving full particulars, age, experience and 
salary uired, No person already employed upon Govern- 
ment work will be engaged. —Apply to so nearest, if 
Trade Employment ik rs © The 
and number 7! 

















Pupil. —The ,porough and 
aterworks Engin Leamington has a VACANCY 
in his office for a PUPIL. TPL Addnens TUWN HALL. 707 & 


STRUCTURAL ENGINEERING. 
pe of COURSE of INSTRUCTION, by 
CORRESPO. NCE, write to “THE WESTMINSTER 
BNGINEERING BUREAU,” 23, Old Oak-road, Ae 
ndon, \ 


Agencies. —An Old-established 


firm in a with i connection DESIRE 
to REPKESENT BKIDGE BUILUERS and Pilate Manufac- 








tising Service, Norfolk-street, W.C. 746 ¢ 


Rr Hire, Pumps and Well- 


Brey noel TOOLS for Contractor’s Deep Wells, &., 2in. 
RICHARDS and ©O., Upper Ground- 
== ge Bi E. Telephone No. 978 Hop. 322 6 


for Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W. 
1200 r.p.m., 200 Ib. to sq. in., with alternator field-rotatin, 
type, ‘and exciter complete ; 6000 volt maximum ood 
40 cycles, condenser capable of maintaining a vacuum of 
274in. when 400,000 gallons of water are being —- 
complete with three-throw type air pump, driven by 


three-phase motor. 
350 KW. ALTERNATOR, t or ret 50 cycles, 
P. Cross-co: 


550 volts, by B.T.H. Co., driven b 
agg Ph mpg xs 
TWO WESTINGHOUSE MOTOR GEN ERAT- 
ING SETS, 300 H.P. —— hase, 40 cycles, 480-600 
voits ; Bh penne 2 C., compound wound. 

te A AR 


separa 
GENERATING SET, comprising 3-crank com- 


d engine ; Dynamo by Siemens, 2-pole, 500 volts D.C. 
80 i P. PHENIX a A.C., 625 volts, 


SADDLE 4 TANK K © LUO. 1 12in. cyls., 4 wheels 
coupled, 120 Ib. 
LOCO. Shin, nop 1 lain. stro, 6 wheels coupled, 


sIROCCO. FAN, tapactty 7 about 43,000 cub. ft. at 


2in. w.g., 400 r-p.m. 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel: 4 Wakefield ; 867 Newcastle. 
Tel. Add. : Engineer, Wakefield.” 2017 ¢ 


Fer Sale, Almost New Hori- 


ZONTAL BORING MACHINE, spindle 2jin. 
a 











in. stroke SHAPING perpen by aoe 
Spang MAC SHON 


Masse 
RTIGAL DRILLING 
. diameter. 
One Set 12ft. Shipyard PLATE BENDING ROLLS. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 761 « 


Fer Saie, an Electric Wharf 


CRANE, by Gait to deal with 20-30 cwt. loads; 

lattice steel jib 37fc. ; motor, 220 voits; crane swings complete 

le; not ——— —GEU. COHEN, SONS and CO., 600, 
Commercial-road. 593 ¢ 


F or Sale, Approximately 3000 


MILD STEEL ose each 12in. and 12sin. diameter, 








8g. thick, alternative! vely 5 similar quantity RDENING 
owe Fag 8, Engineer Office, 33, Norfolk- 
street, Strand, W. 86 





turers in pre bl ee *xport. Fuil particulars 
Address, box care of Brown's, 21, Tainan, Wat 
D 


minster. 
ACT Flat Bottom Rails, 


60 to 70 lbs.; also POINTS and CROSSINGS ; at 
good condition ; state where seen —Box 176, Robertson 
eed'e Bont, Edinburgh. 690 F 


anted, for Allied Country, 


er “tine GOODS WAGONS and PASSENGE«S’ 
CUACHKEs ; in good order.—Adaress, P169, Engineer Urfice, 
S, ser bt, Strand, W.C. P169 F 


W anted, Ice- Making Plant, 
complete, three to five tons. 36 to 4 LOG FRAM4r 
SAw, in good order. (State ali particulars and price for 


prompt cash) —Adaress, 718, Engineer Uftice, 35, Norfolk 
street, Strand, W.C. 118 F 


anted, Locomotive Engine, 

9in. diameter cylinder. Must be in good cundition 

and ready for ru tate price and fud ———_ 
CURRLE ROWLANDS and UU., Seacombe, Ches 721 


Wanted Immediately, Inverted 
CABLE ENGINE, or PAIR, 80 ios. pressure, good for 
ee tS) 100 to 150 r.p.m., about 10u B.H. Pe DUNN 

, 136, Pentonville-road, N. 700 F 























For Sal Sale, , Blowers—7in., Six. and 


th ring oil bearings, fast and loose 
alleys ; for pate DISPOSAL.—H. J. H. KING and CO., 
Eta., Engineers, Nailsworth, Glos. 703 « 





PARTNERS 

DIRECTORS 

BUSINESSES 

FACTORIES 
for these apply te 


WHEATLEY KIRK, PRICE AND CO., 


Watling-street, LONDON, E.C. 
Sinetes t a. chester. 
26, nSclinnveccd-etrest, Newcastle-on-Tyne. Sp 5005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pacers I1., UL, LXXX. 
Numerical Index to Advertisements, 
Paez LXXIX. 





il 





THE ENGINEER 


Dec. 22, 1916 








—————— 





THOS. OXLEY, LIMITED, 


ENGINEERS 
SHILOH WO«KS, ‘SHEFFIELD. 
wuss’ FACTURERS OF IRON AND STEEL 


LADDERS. Any size made to order. 
SPIRAL STEEL C€ ‘ONST rRUC ‘TION STEAM 
PIPE sUPPORTS. 





STEAM AND WATER-PIPE SCREWING 
TO ANY QUANTITY. 


AND WORKS STORES SUPPLY 





COLLIERY 
CONTRACPORS. 
*Phone : 4186 (3 lines), Telegrams: Ironical, Sheffield. 7561 





or dale,” Ingersoll " Belt-driven 


AIR COMPRES 12jin. cylinder by 14in. stroke ; 


sity, 285 cubic feet free air per minute; air pressure, 
10} ib.; “with steel air receiver and conneetions.— RIDDEL and 
CO., 46, St. Enoeh- square. Glasgow. 762 Ge 





Fer Sale, Lubricators, Job Lot |= 
(Stauffer and Spring), G.M., Brass, C.1., to clear old 
ore —Write, Box J152, care of Dawson's, 121, » Cannon -street, 


Tai « 





Fer Sale, Une Belliss Engine, 
104m x Oe x 17in. cylinders, with 70 K.W. single phase, 50 


cycles, za — alternator—THOMAS JOHNSON, Pine c. | other 
gan. 6 


street, 
Sale, One Welded Saddle | every 


Fer 

TYPE HOT WATER BOILER, jiu. plates throughout, 
oft. long x 3ft. wide x 4ft. deep; cross-tubes welded in fire- 
box ; capacity 2600ft. of 4in. pipe. Hydraulic pressure test 
certificate, 40 Ib. sq. in. Supplied by, W: Stainton. Entirely 
new, never been fixed.—Address offers to'754; Engineer Omics, 
33, Norfolk-street, Strand, W ic. 


or Sale, One 750 I.H.P. moe 











EXPANSION CORLI-S VALVE yaars 
ENGINE, 190 ibs. steam, better than new. 
application. —NORTH SHORE MILL ©o., Lae Nrtomeaal. 
73a 


‘Sale Electric 
from 


TABLE STEAM 
LERS, brat | 





or or Hire, 
6 to 300 sl P.; POR 
; STEAM BOI 
PUMPS, MACHINE TOOLS of every deseri le 
ediate delivery.—J. T. ~ WILLIAD Ss and "SONS, 3, 

Queen Victoria-street, London, E.C. Tel.: City 3038. 2025'6 


Fer Sale, Second-hand Fielding 


GAS ENGINE, 6 BH-P., electric lighting type, 
magneto igaition, puiley, self-starter, and tanks. Can be had 
with or without Gas Producing Plant.— Te as and where it 
stands on application to the wANa ER, Roath Sanitary 
Laundry. “Marlboro gh- road, Cardiff. P168 u 


or Sale, Steam Engine, by 

Saxon, 120 H.P.. horizontal single tandem ones = 
n mn-condensing, Corliss type, cylinders 12in. and 20in., 
pressure, 75 revs.—Apply, BURY ELECTRICAL bLaNt 
vO., Castle-grouhds, Bury. 











or Sale, Theodolites, 
DRAWING INSTRUMEN SECOND-HAND. 
CLARKSON’S 338, Hi ‘olborn, W.C,. 
cabedite Gray's Inn-road). 
For Sale, Levels, 
arr IxsTRUMENTS, SECOND-HAND. 
*S, 338, High Holborn, W.C. 


eo Gray’ yo road). 2003 a 


MACHINE TOOLS FOR SALE. 


Six 6sin. x 6ft. Bed SS. and S.C. LATHES. Delivery 
stock 

Six Plain MILLING MACHINES, tables Min. x 10in. and 
46in. x 10in. Delivery stock. 

Six Special High-speed SHELL LATHES, 44in. belt, with 
steel gears throughout, suitable for 18-poun der and 4 fin. only, 
with former nosing and ending attachments. Delivery Two 


from stock and Two per week. 

Special THREAD MILLING MACHINES, for all operations 
ou shell. Dehvery Two weeks. 

Ten 6in. x 5ft. Gap Bed Hollow Spindle $.S. and Sc. 
LATHES. Delivery Three to Four weeks. 

One Planer-Type MILLING MACHINE, Vertical Spindle, 
by Cunliffe and Croom, with the following dimensions—table 
St. 6iu by 2ft. ; admits between uprights, 


ft. 6in. ; traverse of 


table, 4ft.; length of table, 5ft.; max. distance to spindle 
nose, Ift. loin New, in stock. 
Two Dozen 12in. Double-ended GRINDERS, F. and L 


Pulleys, in stock 
Quantity of Parkinson’ 's Perfect VICES, new, in stock, 5in 
to 6in. jaws. 


Full ran, YALE BLOCKS, HANGERS, COUPLINGS, 
and SHAF TINGS, in stoc 
Also SCROLL and INDEPENDENT CHUCKS 


Two 24in. }Jaw HORTON CHUCKS, Reversible 


Jaws 

MARTIN BROTHERS, 
Machine Tool Engineers 
BRIDGE-STREE 


one with 








33 and 3%, , MANCHESTER. 
Tel. : City 3952. Telegraphic: Pedesta'. N81 o 
> 
pw o 135 B.H.P. Cross-cuupled 
GAS ENGINES, by Tangyes Ltd., Birmingham, com- 
avis with Suction Plant; su pplied 1910; variable admission 
ws, and practicahy tew ; for immediate delivery 


HARRY H. GARDAM and | ©.  Ltd., Staines MSc 


PATTERNS. 


GEO. WAILES and co., 
of 38, EUSTON ROAD, N.W., 


are prepared to MAKE ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches. 


Work can be carried out under customers’ personal supe 
vision. Inquiries solicited. 


MORTISE GEAR WHEELS, all Sizes. Sp! 3015 
For sath, 


TWO 40-ton CRANES 


(Steam Titan). BySrorpsrt & Pirt, Ltd., Bach. 
Tapert y, 40 tons at 50ft. radius and 14 tons at 
100ft. radius. Gauge, 24ft. Wheel Base, 24ft. 
Erected and in Excellent Condition. —Apply, 8 
PEARSON & SON, Ltd., of 10, Victoria-street 
Westminster, S.W. 386 a 

















— 


‘Russell’ Steel 
DOGSPIKES 


For High Class Quality and 
Practical Utility ar- Unsurpassed. 
In use throughout the world. 
Large Stocks of all sizes held. 


JOHN G. RUSSELL, 
or ogy Spike Works, 
AW. scot AND 


GILLESPIE & BEALES, 
Amberley House, Norfolk St., Strand, W.C. 


STEAM & PQWER PUMPS 














AIR COMPRESSORS. 
Inetrated 


See onr I Adivt last weak and nevk KO" 














CRAVENS LIMITED, 
RAILWAY CARRIAGE 4ND WAGON WORKS, 
DARNALL, wasp SHEFFIELD. 
Manufacturers of 
Svery Description of RAILW. aY ae re WAGONS 

TRAMCARS, IROQNWO:) y CAnpype es 
BRASS AND IRON 
Wagons Built for Cash or for Deferred ais 





LOCOMOTIVES IN STOCK. 
KERR, STUART & CO, LTD. 


bave im stotk, oF in an advanced state 
‘California Works, Stoke-on. e-on-Trent, a large number of 


LOCOM 
from 6in. to l6in. diameter for ali 


= omg fe Rape fe MERE, SEU AT 
P. & W. MACLELLAN, LTD. 


CLUTHA WORES, GLASGOW 
WAY W. Ni; cia and 
Pa Saute iP este 
icToRS for RAILWAY PLANT and STORES of 


eit Othe Dinesh Ghee: 
Registered Offices—1084, Cannon-street, London, B.C. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*° 


GOYAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q492 


ESTABLISHED 1 
HARRISON & CAM M, Ld. 
Chief Works and Offices: RF 
snot ions 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Iron’ Castings, RAILWAY WAGONS 
Mitr fron, Seat, Stee) or Timber’. 




















R. Y. PICKERING & CO., LTD. 


(Established 1864.) 


Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 
Chief Works and Offices 
WISHAW, ngaR GLASGOW. 
London Office 
8, Vicrorta Street, WestTminsegr, S.W. 


ac 50 


THE GLASGQW ROLLING STOCK & PLANT WORK 


WURST, NELSON & CO., LTD, 


a eattwas 


Casrines. . 
Chief Works: MOTHERWELL 
Leadeuhall ty Cc 
ad Advt. last week, page 39 


G R. TURNER, L” 
Manufacturers of all descriptions of 
IRON AND WOOD FRAME WAGONS 
For Home, Geleniat & ey Rallways. 


EELS & AXL: 
PERMANENT ace MATER 





London Othe Be ctuary Westminster. 
See Illustrated Advt. first ieswe in 5 each month on page 8. 





WE ARE 


i 


FOR 
ALL DUTIES. 


J. BLAKEBOROUGH 
& SONS, 
BRIGHOUSE. 


HALL'S PUMPS 


J. P. HALL & SONS, Ld. 


PETERBOROUGH K149 


PUMPS. 


BOVING AND CO., LTD.., 


Imperial Buildings, 56, Kingsway, London, W.C. 
Tel.: Holborn 6420 (3 lines). T.A.: Jenorten. Estrand, = 


SULZER BROTHERS, 


Engineers, 
30, NORFOLK ST., STRAND, LONDON, W.C. 


The firm of Sulzer Brothers was founded in Switz- 
erland in 1775. Branches throughout the world. 
See Displayed Advt. next week. Kw 


G. & A. HARVEY, L? 


Albion Works, GOVAN, GLASGOW. 


Makers of 


HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 


See our illustrated Advt. Dec. 15. sul5? 


\ 









































THOMAS SHANKS £ ©2. 


0s: 


SEE BALF-PAGE 
ABVERTISEMENT IF 
18ST F OF DEC. 15 

























‘HE MINISTRY OF | 
MUNITIONS requests 


that all persons, firms,and | 
corporations engaged or | 
employed wholly or partly 
in the production or manu- 
facture of drop hammers, 
drop forgings, malleable 
iron castings, or steel cast- 
ings up to and including 
250-lbs. weight each, who 
have not already done so, 
will put themselves in com- 
munication in respect of 
such production or manu- 
facture with the Director, 
T.M. 5 (Stampings and 
Castings), Machine Tool De- 
partment, Ministry of Muni- 
tions, Whitehall Place,S.W. 


739 


SHELL LATHES 


FOR IMMEDIATE 
DELIVERY. 


A large number of heavy up-to-date 
American-made Shell Boring Lathes; 
most of them new and unused, some 
few very slightly used (found to have 
been purchased in excess of needs), are 
for sale in the United States. 




















For further particulars, address Sp) 3006 


THE BALDWIN LOCOMOTIVE WORKS, 
34, Victoria Street, London, S.W. 


“ASQUITH” DRILLS for 
VWALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliveries 


Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England 


DREDGING PLANT 


CRANES. 
BUNKERING hemline emai 








FLOATING 


COAL 


WERF mre - Hor iL 
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CHINESE ENGINEERS FOR BRITISH FIRMS. 
By PROFESSOR MIDDLETON SMITH, M.Sc. 


Havine completed a four years’ course of study, 
the first graduates in engineering of the British 
University of Hong-Kong have been seeking what is 
really ‘‘ the start in life.” About eight weeks after 
the pass results of the finals were made known, a 
British firm in the-Far East applied to the writer for 
two assistant civil engineers. This firm suggested 
that, as the young Chinese graduates had not the 
advantage of practical experience, they were prepared 
to offer about ten shillings a week for the first year, 
fifteen shillings a week for the second, a pound a week 
for the third, with a place on the permanent staff at 
the end of that time, if these young engineers, in the 
expressive phraseology of the Americans, “ made 
good.” As many of the graduates in civil engineering 
in Great Britain usually found it difficult to obtain 
employment without the payment of a premium—the 
writer is, of course, thinking of pre-war conditions— 
the offer seemed good. 

An elderly and highly respected Chinese British 
citizen was consulted, and he advised the writer that 
the terms offered were not good enough. Indeed, he 
spoke so seriously on the subject that there seemed 
nothing for it but again to interview the would-be 
employers of Chinese graduates. These people very 
kindly agreed that the conditions in China are very 
different from those which obtained in Britain 
before the war; and it was on those conditions that 
they had based their offer. They were anxious to give 
the new graduates a trial, and would be glad of 
suggestions as to remuneration from those who had 
trained them. 

This put the writer in rather a dilemma. He quite 
honestly thought that the original offer was one which 
any young engineer would be well advised to accept. 
However, the fact was certain that the Chinese them- 
selves thought that the salary was insufficient. On 
the one hand, it would be a good thing fer the Univer- 
sity of Hong-Kong if this British firm absorbed a 
couple of graduates in engineering each year, as they 
possibly might do if they were satisfied with these 
first two. On the other hand, they must not expect 
too much from young men, who, while excellent 
draughtsmen, and reliable as calculators, knew not a 
great deal about civil engineering. For, after all, 
while they had had what it is believed is a sound 
general training in the general principles of engineer- 
ing work, they had only heen introduced to the 
subjects of surveying, and the design of structures, for 
a couple of years before graduation, and they had 
given their attention, during those two years, to other 
subjects, such as hydraulics and electrical technology. 

The firm seemed willing to be generous, and the 
Chinese seemed to put a considerable value on tech- 
nical knowledge. Under these circumstances the 
writer suggested that these young assistant engineers 
should be paid the equivalent of five pounds a month 
for the first year ; seven pounds ten shillings a month 
for the second year, and ten pounds a month for the 
third year. It should be mentioned that the Univer- 
sity of Hong-Kong offers board and lodging to a 
Chinese student for about thirty-six pounds for a 
whole year. Chinese food is very cheap, and the 
above fees are calculated so that the University 
receives a reasonable rate of interest on the capital 
expenditure for the buildings, after paying all of the 
running expenses of the colleges, or hostels, in which 
the students live. It was, therefore, reasonable to 
suppose that the assistant engineer on five pounds a 
month would be able to keep himself. It was, of 
course, almost certain that he would be married 
before graduation, but then, according to the custom 
of the Chine..e, his wife and family would live with his 
parents. 

The offer was duly made by letter to the graduates 
in- civil engineering. The result was unexpected. 
For various reasons, none of which touched upon the 
remuneration offered, they all declined. This so 
astonished the writer that he determined to find out 
what had happened during the five or six weeks 
which had elapsed since the results of the finals had 
become known. He sent for some of these graduates 
in engineering and exchanged views with them. 


THE GOVERNMENT SERVICE. 


At this time—August, 1916—China was in a state 
of chaos and confusion. After an abortive attempt 
to found a dynasty, the one strong man in China, 
Juan Shih Ki, lay dead. The Parliament which he 
had peremptorily dismissed, two or three years 
before, was re-assembling in Peking. Its previous 
performances had been as exasperating to all friends 
of progress as they were pathetic to all true friends of 
China. For this Parliament of ‘‘ young China” had 
talked and talked and done nothing. It had voted 
itself much money, and its members had fought 
bitterly for the spoils of office; but it had never 
justified its existence. It was re-assembling in 
Peking. The Treasury was empty; the Powers 
seemed disinclined to allow European bankers to 
advance money. In Canton, not a hundred miles 
from Hong-Kong, murder and looting and piracies and- 
fighting between Chinese troops were things of daily 
occurrence. In spite of this unhappy state of affairs, 
the main object of these young graduates in civil 
engineering seemed to be to enter the service of the 





Government. They all wanted to become servants 
of the Ministry of Communications. Apparently 
two of them had already done so, and their friends 
told the story, which seemed incredible, that the 
Ministry valued the services of these two young men 
at twenty pounds a month for the first year. It may 
be remarked that this division of the Government 
deals with the railways of China. 

There are 5,701,470 kiloms. of Government 
railways in the Republic of the Far East. About 
90 per cent. is above the Yangtze River. For 
each mile of railway there are in China 458 square 
miles of land, and 106,711 people, as compared with 
40 square miles and 8600 people in India. Of the 
revenue from these Chinese railways, for the first six 
months of 1915, about 50 per cent. went to cover the 
cost of operation, 30 per cent. to cover interest and 
other charges, while 20 per cent. was at the disposal 
of the Government. It is particularly noticeable 
that the “ general expenses” are 16.13 per cent., 
while in the United States they vary from 3.72 to 
10.20 per cent. of the total operating expenses. One 
has a vague feeling that if the Chinese railways were 
managed and administered on the same general 
principles as the Maritime Customs of the country, 
the ‘‘ general expenses *’ would be reduced, and the 
money at the disposal of the Government would be 
increased. It cannot be considered as tending to 
national economy for any Government department 
to pay a graduate, however brilliant, a salary of 
twenty pounds a month for the first year after 
graduation. 


THE OLD IDEA. 


It is not only in engineering work, but in almost all 
of the walks of life for which a University career 
trains a man, that the aim and object of graduates 
is the Government service. China already possesses 
so many Office-seekers that, whatever Government is 
in power, Peking seems to have more people waiting 
for a change of Government in the hope of employ- 
ment, than there are holders of appointments. It 
may be that the old system of examinations for 
Government posts make the Chinese still associate 
study with official positions. It may be that there 
are so many well-known instances of the “ get-rich- 
quickly” methods of the past few years in the 
Government service that ambitious young men hope 
to have similar chances. It will take a long time to 
change the conviction still firmly rooted among the 
Chinese, that a man may profitably only serve his 
country in the Government service. 

Thus it has come about that the civil engineering 
graduate in China values his services at about ten 
pounds a month, as a minimum. He explains that 
a medical student can command that salary as soon 
as he has received his M.B. degree. He says that a 
Chinese graduate of a foreign university, who enters 
business with a Chinese firm in the treaty ports, is 
paid at least ten pounds a month. One of our 
graduates in civil engineering has joined a Hong-Kong 
Chinese firm of contractors. He is probably the only 
member of the firm who can read and write and speak 
both English and Chinese fluently. Some of these 
local native contractors undertake work involving 
very large sums of money. There are large reclama- 
tion schemes, water supply projects, and railway con- 
struction in and around the colony of Hong-Kong. 
It is probable that the graduate with this firm is the 
only person in it who can make a proper drawing, 
who can calculate steel work, or who knows anything 
of surveying or the theory of structures. He will, 
almost certainly, one day be a wealthy contractor 
himself. It is not unlikely that he is paid two or 
three times as much as the graduate in England who 
leaves college with a degree, but only one language. 


THE FIRST GRADUATES. 


It will probably interest the readers of this journal 
to know that, of the thirty-seven undergraduates in 
engineering who entered the University of Hong-Kong 
in 1912, about one-third of that number have reached 
the required standard for graduation. The course 
takes four years to complete. A majority of students 
will probably take five years to pass all of the examina- 
tions. All of the engineering students take the 
degree of B.Sc. (Eng.), but in their fourth year they 
specialise on subjects bearing directly upon civil, 
mechanical, or electrical engineering. 

The majority of the engineering students take up 
the first-named branch. This is not altogether 
unexpected, as China is an undeveloped country, and 
there is such a hankering after the Government ser- 
vice. The mechanical engineering students seem 
inclined to go abroad for further study in mining or 
in shipbuilding work, neither of which is included 
in the curriculum at Hong-Kong. ‘The graduates in 
electrical engineering have been attracted to the 
large works in America, where special facilities are 


‘given to them. It is quite useless, while the war 


continues, to urge them to go to Britain, for they will 
not take any risk. Nor does it seem likely that they 
would be admitted to the works now under Govern- 
ment control. 


GOOD PROSPECTS. 


It seems extremely probable that all of these 
graduates in engineering from Hong-Kong will be 
very successful in accumulating wealth. They cannot 





graduate until they have reached a standard very 
much higher than that of other technical institutions 
in China. Comparatively speaking, they are well 
equipped. They, all of them,seem to possess, almost 
as a national instinct, commercial genius. They will 
become agents for firms in Britain or America, but 
they will expect a good reward for their labour. They 
will explain to their friends and relatives that money 
invested in engineering schemes in China is usually 
very productive of interest. They will point out the 
methods of utilising water power ; the advantages of 
electricity, and the opportunities for machinery to 
replace manual labour. 

It is an axiom that China is a country in which the 
impossible and unexpected happens. The country 
contains such a wealth of natural resources that bad 
government and anarchy does not prevent great 
increases in the exports and imports. In twenty 
years—from 1891 to 1911—the growth was 300 per 
cent. A full half cf the whole was British. It ix only 
seventy-five years ago that Hong-Kong was a home of 
pirates and a barren island. The colony now contains 
half a million law-abiding Chinese, and it i» said to 
deal with a greater volume of shipping than any other 
port in the world. Despite impending national 
bankruptcy, official corruption, anarchy, and revo- 
lutions, the Chinese merchant increases his trade and 
his wealth. He is becoming alive to the great im- 
portance of modern science as an aid to the develop- 
ment of the material resources of his country. He is 
demanding better qualities for transport, wider 
opportunities for trading inland, and Western educa- 
tion for his children. In spite of the chaos in the 


‘| government of the country, the trade prospects in 


China are quite good. When the war is over this 
vast country will be able to absorb a great deal of the 
engineering products of the factories of Great Britain. 








WAR AND CURRENT THOUGHTS. 

WrrxHovt any exception no occurrence in the history 
of a nation can bring home to the individuals compos - 
ing it the fundamental differences between fact and 
theory, or between those of individual opinion and 
the carefully evolved reasonings of the body of trained 
specialists responsible for the conduct of the nation’s 
affairs, nor emphasise more clearly the essential inter- 
relationship of personal and common weal, than doe 
a serious outbreak of war. This understanding is all 
the keener on the part of the attacked ; unscrupulous 
aggression is practically never the consequence of 
unanimous national policy. The inevitable universal 
enlightenment that must immediately follow on the 
commencement of hostilities necessarily proves a 
considerable shock to a peaceably disposed general 
public, and it matters perhaps little in this respect 
whether the result in the end is victory or defeat if 
the struggle is one of great intensity and long duration, 
for the preliminary steps alone, incidental to the 
adequate preparation of the fighting forces of the 
country, are apt, by their sweeping and drastic nature, 
to afford powerful warnings of the sacrifices that may 
be subsequently demanded, and consequently they 
tend at the very outset of a war to numb the sensi- 
tiveness that might be anticipated on the part of a 
people wholly indisposed for it. 

Indisposition on the part of Great Britain to do 
ought than live at peace with her neighbours, even, 
perhaps, to the extent of almost appearing at times 
to be reluctant to insist on her jusi rights, by no means 
involved a lack of preparation for war, and the first 
three weeks of August, 1914, revealed a state of 
preparedness—-however insufficient it eventually 
proved to be—on the part of naval and military 
authorities that must assuredly make many soi-disant 
expert critics wish that much that they had written 
in past years had been left unwritten, or at least 
unsigned. Whatever the outcome of the present war 
may be—and no Englishman can be in serious doubt, 
except as to the date of its termination—the initial 
stages certainly destroyed various fantastic theories 
that should never have been allowed to take such a 
general hold of the public mind as they actually did. 
The ‘sudden invasion” scare of the past score of 
years is now seen to have been as exaggerated as that 
of the complete stoppage of food supplies that was 
so repeatedly suggested. The Report of the Royal 
Commission on Food Supplies in Time of War, pub- 
lished some ten or twelve years ago, was to the effect 
that no material interference need be anticipated, 
and thet while there might, on the outbreak of war, be 
various minor losses, no serious interruption would 
endure. In the present case this forecast was for 
long fulfilled with remarkable accuracy. Germany’s 
cruisers disappeared off the high seas before the end 
of 1914, and though the unexpected menace to our 
mercantile vessels by the submarine has resulted in 
appreciable losses, we may still hope that measures 
may be found to deal with the new menace as suc- 
cessful as those which dealt with the earlier out- 
breaks of submarine piracy. But in spite of all 
that has happened, the internal situation of this 
country and France is naturally vastly more satis- 
factory than might have been anticipated, while the 
prospects for the future, provided, as may reasonably 
be expected, that the current hostilities will not be 
of indefir.ite duration, may also be said to be far 
more favourable than was anticipated by those who 
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failed to foresee that within a few months of the 
commencement of hostilities the British Navy 
would have driven all German ships from the oceans 
of the world. 

The problems of internal trade, and those of our 
own export and import markets during the war, 
difficult as they undoubtedly are, are not greater 
than the settling up of the multitudinous rami- 
fications of British commerce on the Continent, 
or German trade in this country after the con- 
clusion of peace. Compared with those existing 
between France and Germany in 1870, between 
Spuin and America in 1898, or between Russia 
and Japan in 1904, commercial relations between 
this country and Germany have recently been 
of such intimacy and extent as to render previous 
experience of little value in determining what 
line of action we can take up in the terms of peace. 
The general cancellation of contracts by war will in 
all likelihood be observed, but a serious difficulty 
that seems likely to arise will lie in the question of 
retention or cancellation of working agreements or 
controlling interests between firms or groups of firms 
in the two eountries, and while this difficulty will be 
accentuated, for certain reasons too obvious to 
mention, it will also be complicated by such a number 
of purely trade reasons that settlement seems likely 
to prove a matter of exceptional intricacy, unless 
some very drastic action on the part of one side or the 
other oceurs to put an entirely different complexion 
onthe present tangled situation. 

The settlement of the internal industrial posi- 
tion may be after the war is a problem that will 
perhaps require more skill than was needed to arrive 
at the existing state of affairs. Once plunged into 
this unsought state of war, there was no room for 
peace time controversy as to what might be done 
under problematical conditions. These conditions 
were at once inflexibly framed and required to be 
met promptly. Corporate and personal sacrifices 
had to be made on a scale never previously contem- 
plated. It is npt the slightest use imagining that 
even an approximate return can be made to the old 
state of affairs; it would almost be like returning 
to an earlier stage of civilisation. One of the most 
striking features of the war is the extraordinary 
increase in knowledge. and particularly in apprecia- 
tion of mutual responsibilities, that has resulted from 
the co-operation of all parties and sections of the 
community since war began. It is unthinkable that 
this should not exercise a remarkable influence on 
the internal conditions in this country in future. 
Not only have individuals, but also interests of a 
highly conflicting character before the war, been 
foreed by a combination of circumstances into facing 
facts of a hitherto unknown nature, and meeting 
them successfully by working together. but they 
have also simultaneously learnt more about one 
another, and with that knowledge has come greater 
mutual respect and trust. There has, on the whole, 
been wonderfully little opposition to the drastic steps 
necessary to put our industries on a war footing, in 
spite of the fact that the State has had to step in and 
control them to an extent that no one a few years 
ago—say, in August, 1912, for example—would have 
expected this country to tolerate for a moment. 
Employers and shareholders, perhaps, have had 
fewer grounds for anxiety than has organised labour. 
In the comprehensive disturbance of the engineering 
and chemical industries of this country, together with 
their allied and dependent interests, no parties have 
had to waive quite so many claims as have the trade 
unions. It would be an error to attribute inten- 
tional restriction of output to the leaders of these 
bodies, all of whom have, as far as lay in their power, 
assisted in its inerease. That British trade in the 
engineering and dependent industries after the war 
will. be in a highly flourishing condition cannot for one 
moment be doubted, but in the mobilisation of in- 
dustry and labour to achieve our war output we must 
never lose sight of the difficulties of demobilisation, 
and of the reorganisation which a return to peace 
conditions will inevitably entail. It is therefore 
largely on the increase of experience of what can be 
done that we have gained during the war that we must 
rely for minimising the difficulties of re-establishing 
our industries on a peace basis. 

We are raising no unnecessary or partisan question 
when we state that just as so much depended on 
organised labour during the war, so it will depend 
after the war. The State control of works interfered 
less. with employers than with the supply of labour. 
For the last half-century the trade unions have striven 
hard-to obtain what they maintain to be proper 
recompense, and an equitable share in the control of 
industry. The rules and regulations which they had 
built up in past decades for the protection of their 
members were distinctly likely to restrict output 
in time of war. The rules and customs relating to 
hours of labour, overtime, the apprenticeship question, 
the demarcation of industry, and the exclusion of 
female labour from certain classes of employment, 
were all of this nature. 

When war broke out many disputes over these 
points were imminent ; and the Government had to 
appeal, not only for their postponement, but even 
for the removal of all restrictions tending to hinder 
output. These are now virtually conceded in their 
entirety, but they were not so freely surrendered in 
the early stages of the war as they might have been. 
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The influence of the past, and the lack of appreciation | 
on the part of the workman of the necessity for indi- 
vidual effort, was not at once grasped. In asking the 
unions to remove all restrictions for the period of 
the war—a request that was fraught with considerable 
complications—the Government practically asked 
for the abandonment of much that the unions had 
striven for since their inception. The request was 
granted by degrees, and in its entirety eventually, 
but the unions required, rightly enough, a scrupulouw 
record and recognition of what they were conceding, 
and it was promised them, as a right, along with the 
restoration of the system that they were temporarily 
abandoning. That that pledge will bo kept by 
Government and employers alike is undoubted. One 
cannot refrain from wondering to what extent it will 
suit the workers themselves to return to all their old 
customs. 

It is true that an enormous number of men will be 
set free after the war ; it is far from certain that those 
available for the engineering industries will suftice 
to provide an adequate supply of labour to meet the 
immense demand which we confidently anticipate 
will be required. The supply of labour for war work 
proved lamentably insufficient on its peace time basis ; 
it was necessary to employ a system of “ dilution,” 
so that the existing supply of skilled labour might 
be spread as thinly as was compatible with efficiency 
throughout the various works. Several thousand 
men have already been released from the Army and 
brought back to work in munition factories, but the 
problem of the supply of labour will never be solved 
as long as we have an Army in the field. The position 
as regards the retention of the women workers not 
only in engineering industries but in all other branches 
of trade, is likely to prove an extremely difficult one 
to handle. It is in questions like these that the new 
spirit of tolerance that has been learnt during the war 
must be brought into play. In this, we feel sure, 
the trade union leaders will continue to show the spirit 
of co-operation in which they have been working ever 
since the needs of the nation were made plain to them. 
We repeat that, in our opinion, the development of 
British trade after the war will be such that they will 
be able to meet these questions of the supply of labour 
in a spirit that was quite impossible before the war. 

It is interesting to consider what will be the position 
of the Ministry of Munitions after the war. For the 
moment it is undoubtedly the general staff of British 
industry, in spite of the fact that there are many 
ramifications, principally those controlled by the 
Admiralty, over which its sphere of influence does not 
extend. <A vast quantity of intellect and experience 
has been collected for the present supreme purpose of 
defeating the Central Powers, and on technical ques- 
tions of the most varied character the Ministry 
has at its disposal the best expert advice in the coun- 
try. On questions of labour, it would almost seem 
that the Ministry might trench in peace time on the 
preserves of the Board of Trade. A vast section of 
its duties at the present time lies in the allocation of 
orders, and it can hardly be expected that the private 
efforts and initiative which must now be subservient 
to purposes of the common good will not, after the 
war, be allowed to resume independent operations. 
In a well-remembered speech Mr. Montagu fore- 
shadowed the possibility of the Ministry remaining 
a@ permanent factor in the scheme of government. 
His view was that the new spirit which has been appa- 
rent in every department of industry is not destined 
to disappear when it has achieved its present supreme 
object, and he asked whether, when that had occurred, 
it would not be possible to apply to peaceful uses the 
form of organisation represented by the Ministry of 
Munitions ? It will be very difficult in the event 
of a falling off in trade. The work done by the Min- 
istry, however, has been of such immense utility 
that it would seem foolish to abandon its constitution 
until such time as it is definitely certain that the 
existing organisation is a redundant adjunct of the 
Board of Trade. 








INSTITUTION OF MECHANICAL ENGINEERS. 





Last Friday evening a paper entitled ‘ Variable 
Speed Gears for Motor Road Vehicles,’ by Mr. 
Robert E. Phillips, was read and discussed before 
the Institution in London The paper was lengthy 
and good: the discussion was long and of a poor 
quality. Mr. Michael Longridge, in the absence of 
the President through illness, oecupied the chair, 
and in introducing the discussion remarked that the 
paper was of a type which formerly used to be 
familiar in their ‘‘ proceedings.”’ It contained no 
new theory, nor did it record the results of any fresh 
experiments or research. It merely described what 
had been done. Although thus purely descriptive, 
it possessed a high value, not the least portion of 
which lay in the drawings accompanying it. 

Dr. Hele-Shaw opened the discussion. So far as 
we could gather, Dr. Hele-Shaw held the opinion that 
whilst the step-by-step method of gear changing as 
opposed to the continuous method was at present in 
command of the field, yet in the future, when it came, 
as he believed it would yet come, to taking loads 
of 10, 15, even 20 tons over unformed land, then he 





felt the continuous change type of gearing would have 





its day. This speculation of Dr. Hele-Shaw’s struck 
us as meaning that in his opinion, influenced perhaps 
by recent mechanical innovations at the Front, the 
future would see a great development of non-road 
motor transport and traction. Speaking on the 
relative designs of the hydraulic and petrol-electric 
methods of transmission, he called attention to the 
parallelism of ideas embodied in the Hall hydraulic 
and Thomas petrol-electric methods and between the 
Compayne hydraulic and Stevens petrol-electric 
transmissions. Describing the Compayne system 
a concise description of this, it may be remarked, is 
to be found in the appendix to the paper—-he dwelt 
upon the absence of wear in the pumps. On an 
armed merchant cruiser in which the steering gear 
was controlled by a similar arrangement of hydraulic 
pumps, no signs of wear had been detected after the 
pumps had run 1000 million revolutions. The 
author’s description of certain arrangements as 
“automatic gear-changing devices,” he thought, was 
not justified by the facts of the case. No such device 
yet proposed was, as far as he knew, really automatic. 
They were all *‘ semi-automatic,’ for they did not 
eliminate the necessity for human intervention and 
called for the movement of a hand lever or some such 
part. In his view a change-speed arrangement could 
only truly be described as automatic if when the car 
came to a hill of unknown steepness the arrangement, 
automatically as it were, determined the steepness 
and gave the required gear without human interven- 
tion. We gathered that Dr. Hele-Shaw is now 
interested in a gear-changing arrangement of this 
description. In his peroration he paid a tribute to 
the French and their great influence on motor 
transport development. The German school referred 
to by the author in the early part of his paper was, 
with its pulley and belt transmission, dead, while the 
French school with its shaft-to-shaft gearing had 
brought its ideas to a high state of perfection. It was 
not too much to say that at Verdun and on the Somme 
the course of the war had been vastly influenced by 
the achievements of the early French motor car 
engineers. 

Mr. E. Batten advertised the merits of the ‘‘ Owen 
magnetic car,” an American invention, described as 
“the car of a thousand speeds.”” We do not propose 
to follow his example. 

Mr. Thomas Clarkson remarked that the subject of 
the paper was one of great fascination to mechanical 
engineers. The réle of the variable speed gear was 
very vital to the success of road locomotion. Dealing 
particularly with steam road locomotion, he said that 
a tendency had perhaps been shown to adhere too 
rigidly to the railway locomotive principle. The 
steam engine was one of the most flexible machines 
ever devised, and it was quite possible to run steam 
cars without a gear-box. Nevertheless, it was to be 
emphasised that no engine could do itself justice 
unless it got a chance when required of running at 
a reasonable piston speed. The success of a change- 
speed gear-box was, he continued, entirely bound up 
with the efficiency of the friction clutch associated 
with it. The clutch of to-day was, he held, a very 
mature type of mechanism, and in the single plate 
design probably reached its best form. The petrol- 
electric system of transmission was, he believed, 
primarily devised to overcome the noise developed 
sooner or later by a geared drive. The introduction 
of the modern chain drive had, he thought, somewhat 
reduced the urgency of this reason for adopting the 
petrol-electric system. 

Mr. Parnacott remarked that the prime reason for 
introducing change-speed gearing in motor vehicles 
lay in the fact that it was impossible to get more than 
one horse-power from a certain volume of mixture. 
He agreed that the whole question of change-speed 
gearing was bound up with the transmission of energy 
right from the engine to the road wheels and could 
not profitably be discussed otherwise than as one 
element in this transmission. In his opinion, the 
petrol-electric system was peculiarly fitted for vehicles 
in which power was transmitted to all four wheels, 
a condition found highly desirable in the vehicles 
now in use at the Front. 

Mr. H. J. Thomson stated that the description in 
the paper of the Thomas transmission was out of date, 
and that Mr. Thomas hoped to communicate in 
writing an amended account of it. The Owen 
magnetic car, referred to by Mr. Batten, was, he 
believed, a member of what the author of the paper 
would designate the Germain class. There was no 
need, he continued, to go to America to get all the 
results which had been claimed for the Owen car. 

Mr. C. R. Opperman said that a great deal of the 
success of the sliding gear-box arrangement was 
undoubtedly due to the perfected methods of directly 
hardening alloy steels which had been developed. 
The author, discussing the noise caused by the presence 
of a gear-box, suggested that to reduce it the peripheral 
speed of the gear wheels should be kept as low as 
possible. In his view, this should not be carried so 
far as to introduce excessively small pinions. The 
use of stub teeth on the gear wheels, that was to say, 
of teeth shorter than the standard, was frequently 
practised. He had, however, proved by experiment 
that such teeth frequently made more noise than 
those of standard size. 

The author then very briefly replied to the dis- 
cussion. He accepted Dr. Hele-Shaw’s correction as 
regarded the definition of ‘‘ automatic” gearing. 
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The car referred to by Mr. Batten was well known | 
to bim, and, he believed, not only belonged to the 
Germain class, but was practically identical with 
that system as exhibited twelve years ago in this 
country. 

The next meeting will be held on January 19th, 
when a paper—possibly two papers—-on the manu- 
facture of gauges will be presented. 








POWER SIGNALLING INSTALLATION AT 
FLEMINGTON, N.8.W. 


¥REAT progress has been made upon the New 
South Wales Railways in recent years in the installa- 
tion of power and automatic signalling, and, as 
the result of the progressive policy which has been 
adopted in this respect, some very extensive installa- 
tions are now in operation, while others are under 
construction or in contemplation. 

One of the most interesting and, as regards area of 
control, the largest of the power installations brought 
into use on these railways is that at Flemington. 
The construction of the new railways giving access | 
to Glebe Island and other points in the Metropolitan | 
area necessitated the grouping of a number of junctions | 
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at Flemington, about nine miles from Sydney, and 
the problem arose of the economical signalling 
of those junctions. The general layout will be seen 
from the accompanying diagram, and it will be noticed 
that the extreme distance between the points of 
the two farthest junctions is about 5000ft. If 
ordinary manual signalling had been installed 
the controlling of these junctions would have involved 
the provision of at least five signal-boxes, with the 
necessary staff of signalmen, and the usual block 
working arrangements from signal-box to signal- 
box. In New South Wales the restriction which 
is imposed by the Board of Trade in England as 
regards the distances at which points may be operated 
from a signal-box does not hold good. It is held that, 
when points are worked by power, provided that 
suitable provision is made for checking the movements 
of the signalmen, the question of safety does not 
arise and, from this point of view, the distance from 
the point of control may be indefinite. The only 
matter for consideration is that of expense, and the 
case becomes, therefore, solely a question whether 
the saving to be anticipated by the reduction in the 
number of signal-boxes and signalmen will justify 
the additional expenditure for working the points 
at the required distance by means of power. 

In the Flemington case, as has been stated, the 
necessity for providing » number of manual signal- 


fe NS 


boxes was avoided, and the whole of the seven 
junctions comprised in the group have been connected 
up to one central power signal-box. The economy 
of the arrangement is proved by figures, and experience 
has shown how much greater are the operating 
facilities afforded by concentrating the work under 
the control of one signalman. 

The power system adopted is that of the General 
Railway Signal Company, of Rochester, New York, 
the interlocking machine being of its “ All-electric ”’ 
type, with the cross protection and dynamic indica- 
tion, which are characteristic of that firm’s apparatus. 
The special feature of this class of interlocking 
have been frequently described, and it is not necessary 
to enter into details here, but it may be said that the 
dynamic indication method is employed in connection 
with all point and signal movements, and, in addition 
to the locks on the machine so operated, special 
locks worked independently are provided to effect 
the locking in connection with the track circuits. 
The whole of the signals work in the upper-quadrant 
to three positions, and the section from each signal 
to the next signal in advance is treated as a separate 
block section unit. 


or the next two signals ahead are in the ‘* Caution ”’ 
or “Clear” positions, according to the required 
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SIGNALLING LAY-OUT AT FLEMINGTON, NEAR SYDNEY 


breaking distances. The use of the yellow dight 
for signalling purposes has -not been adopted in 
New South Wales, and, in order to give the third 
light combination required in employing upper- 
quadrant signals, a lower light is fixed on each signal 
post. The colour of the upper light is given by one 
red and two green spectacles working with the arm, 
and the lower light—which consists of two lamps, 
one red and one green—is switched automatically 
by contact makers working with the arm mechanism. 
Thus, when the arm is in the horizontal position, 
two red lights are displayed ; when in the 45 degrees 
or “* Caution ” position, the upper arm shows a green 
light and the lower arm a red light, and when the 





The 90 degrees or “ All clear” | 
position of the signals is given when the next signal | 
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arm is at the ‘“ Allright” or 90 degrees position, | 
| stand. 


both arms show green lights. 

From this, it will be seen that the light indications 
are exactly the same as those displayed by a two-arm 
home and distant signal. This arrangement, there- 
fore, has made it possible to avoid any departure from 
the standard British practice with regard to signal 
lights, and has been adopted as the standard practice 
in New South Wales, where three-position signals 
are in use. In cases like that at Flemington, where 
electric lighting is in operation, the changing of 
the colour of the lower lights is effected quite simply 
by merely switching one lamp in and the other 
out, as described above; but where oil lighting 





is in use, a movable lower spectacle has been provided 
which works in conjunction with the upper arm. 

Track circuit protection is provided throughout, 
and each signal is controlled by the track up to the 
next signal, and sufficiently far ahead to give the 
requisite margin for safety. At converging junctions 
the arrangements are either permissive or absolute, 
according to the gradient in each case. When the con- 
ditions are favourable, two trains are allowed to 
approach a junction simultaneously, but neither 
train can foul the route of the other one until 
the first train arriving at the junction has been 
brought to a stand. In the case of junctions 
where the conditions are not favourable for simul- 
taneous approach, converging movements are kept 
back at the next signal in the rear. All these 
requirements are enforced automatically by means of 
the track circuit and interlocking in the machine, 
and when once a signal has been lowered for a given 
movement, and the train has entered the section, 
it is not possible to set up any conflicting movement 
until the train has passed clear. The approach 
locking in connection with the track circuit applies, 
of course, to all points—both facing and trailing— 
and has rendered unnecessary the provision of facing 
point locking bars. 


To anyone acquainted with the complications 


Flemington Goode Junctions Signal Box. 
Abattoirs Junction Signal Box. 3 
Rookwood Signal Box. 
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encountered in devising circuit schemes for inter- 
locking plants, it will be apparent from the diagram.of 
the junctions that the preparation of a suitable 
scheme in this case involved considerable difficulties. 
The scheme has been worked out so as to afford 
the utmost possible facility of movement consistent 
with the requirements of safety. As a matter of 
fact, every possible operation which it is safe to 
carry out is provided for, and the electrical control 
only takes effect as long as the conditions calling 
for it render this necessary. 2 : 

No provision whatever has been made for releasing 
by the signalman, and the only releasing arrangements 
are those referred to below, which take place 
automatically when trains have been brought to a 


As the line is used exclusively by goods trains 
it sometimes becomes necessary, having brought 
a train to a stand at a junction, to allow another 
one to take precedence of it. As has been explained 
above, the junction working arrangements are 
automatically controlled by the track circuit, and, 
therefore, under ordinary conditions, the precedence 
of one train over another in this way could not be 
given. This requirement has, however, been met 
by a system of track time-limit relays. Immediately 
in the rear of the signals protecting the junction are 
short lengths of track cireuit, and, in conjunction 
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with these, a special time-limit relay is operated, | 
which is so set as to require for its operation more | 


time than would be consumed by a train passing 
over the short length of track circuit if the train 
were travelling at a greater speed than about one 
and a-half miles an hour, which may be regarded 


as equivalent to the train coming to a stand. Pro- | 


vided the train does not travel from end to end of 
the short length of track circuit in less time than 












































if the time-limit relay were not operating correctly 
the signal in the rear could not be lowered. 

The relay itself consists of a malleable iron casting 
C, earrying a solenoid 8, which operates the beam K. 
This beam carries at one end the necessary relay 
eontacts, and is connected at the other end to a 
timing dashpot D. When the solenoid is energised, 
| the beam rises, and the piston or bucket B of the 
dashpot travels downward, forcing the oil round 
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this, the locking is automatically released, and any | 
| 


conflicting movements can be set up. 

A sketch of the time-limit relay is given herewith. 
The time-limit releasing arrangement is rendered 
inoperative when the signal immediately ahead is 
lowered. This prevents the risk of the locking 
being released when the driver, by seeing the signal 
at clear, is expecting to receive the right of road. 
Immediately the engine passes off the time-limit 





BASEMENT OF SIGNAL-BOX, 


track on to the track next in advance, the latter 
track performs the necessary locking functions, 
and the lifting of the time-limit relay during the 
time that the train is passing over the track has, 
therefore, no effect, even when the signal has been 
placed at danger. 

In order to ensure that the time-limit relay has 
dropped properly, a proving contact is inserted 
in the track circuit immediately in the rear; thus, 


Swan f- 


RELAY 


through the passage P! and opening R. The amount 
of oil passing through R, and hence the timing, 
|is adjusted by means of the valve J. When the 
| solenoid is de-energised the beam falls back, partly 
|from the force of gravity and partly under the 
action of the spring L, which was compressed during 
| the last portion of the upward stroke. The piston B 
rises, causing the ball valve M to lift, and thus 
‘allowing the oil to return freely from the upper 











means of small red lights at the junctions, when 
a train approaching the junctions has come to a 
stand and is operating the time-limit relay just 
referred to. 

Two 3$-kilowatt single-phase induction type 
motor generator sets, having a range of 110 to 170 
volts for charging the main storage battery, are 
provided on the ground floor. By separately exciting 
the fields from the 110-volt battery, the sets are 
used also for charging the low voltage track battery 
of 28 volts, the charging rate being from 12 to 18 
ampéres. 

The storage batteries consist of a set of 55 cells 
of type C Premier accumulators of English manufac- 
ture, the capacity being 135 ampére-hours. In 
addition to this main battery, two sets of 14 cells 
are provided for the track circuits, the batteries 
being discharged on the track circuits in parallel 
at four volts and charged in series. 

The electric lighting in the cabin is at 240 volts. In 
the operating floor indirect lighting is used with 
very satisfactory results; elsewhere in the cabin 
direct lighting is used. 

All of the signals are electrically lit, and for this 
purpose a pair of 7/20 gauge mains carrying current 
at 240 volts is run throughout the entire plant. 
At each signal position a 100-watt transformer 
is provided with secondary taps of 8, 10, 12, and 14 
volts for the signal lighting. The signal lighting 
consists of one 2$-watt, 11-volt ‘‘ Mazda ”’ type lamp 
connected in each signal. These lamps are alight 
continuously, and are under-run at 8 volts. It is 
found that by running the lamps at this voltage 
they last indefinitely, and give very satisfactory 
results. ‘ 

It is essential in all electric signalling installations 
that means be provided for testing out the different 
circuits in case of trouble, and special precautions 
were taken to ensure that all wiring was thoroughly 
accessible and correctly tabulated. For this purpose 
terminal boards are provided in the ground floor 
of the cabin, and at the various positions for all 
wires. The system of identification provided for 
the purpose consists of a set of circuit plans in book 
form for the installation, made up of a number of 
small lettered sheets which are convenient to handle, 
and these circuits correspond with the wiring on the 
terminal boards, relay racks, indicators and fuse 
boards, the contact points on the plans being numbered 
accordingly. This is found to effect considerable 
saving in the time required to trace faults in the 
apparatus or circuits, and renders it possible quickly 
to determine whether the trouble is inside or outside 
the cabin. 

Power for all purposes is taken from the depart- 
mental 2200-volt supply and transformed on the 
line pole outside the signal cabin to 240 volts, a 
7-kilowatt transformer of the A.G.E.  oil-cooled 
type being used for the purpose. The 240-volt 
supply is taken into the signal cabin by cable, laid 
solid in bitumen, and transformed inside the cabin to 
the various voltages required for operating the 
auxiliary equipment. 

The track circuits for the interlocking plant are 
fed by means of separate positive and negative 
leads from the 4-volt bus-bar in the cabin to each 


section of insulated track. On the switchboard, 








WITH RELAY RACK AND TERMINAL BOARD 


BASEMENT_,OF SIGNAL-BOX, WITH “SWITCHBOARD 


resistance jacks are provided for each positive lead, 
the resistance being so arranged that there is always 
a margin of ten per cent. over the minimum pick-up 
current passing through the relay, even when the 
insulation of the track circuit is as low as 8 ohms. 
The purpose of the resistance jacks is to enable 
an ammeter reading to be taken by inserting the 
ammeter plug in the jack without opening the circuit. 
All track relays are arranged in the cabin. The 


portion of the dashpot. The relays are adjusted to 
operate at forty seconds, but it is found in practice 
that with this type of relay any timing can be ob- 
tained up to six minutes with a variation of not 
more than five seconds. 

The usual illuminated diagram is provided in 
the signal-box to indicate to the signalman the 
condition of the various tracks under his control, 
and upon this diagram is shown, in addition, by 
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total number of levers in the signal-box is 88, of 
which 56 work signals, 26 points, and 6 are spare. 

The installation has been in use since February 28th 
last, and no difficulty whatever has been experienced 
in the working or in the method of circuit arrange- 
ments and control adopted, and it has worked 
practically without any failure. The portions of the 
installation not obtainable within the Commonwealth 
have, as has been stated, been obtained from the 
United States, but the signals and every possible 
portion of the installation which could be manu- 
factured locally have been produced within the 
State. 

The whole of the work was installed by the Staff 
of the Chief Commissioner, under the supervision 


in the rates of, say, up to 50 per cent. may be due to 
the craftsman’s own efforts—a greater increase is 
probably due to wrong time setting. The desired 
end is attained in an exceedingly ingenious manner. 

Let us put it first in its simplest form, a form that 
was used by a large Clydeside firm to explain the 
system to its men. We quote from a little slip that 
was circulated in the works in question. 

“If you save 15 of the time allowed you are paid 
time and one-tenth for the hours worked. 

“If you save } of the time allowed you are paid 
time and a-quarter for the hours worked. 

“If you save } of the time allowed you are paid 
time and a-half for the hours worked. 


** And so on for any proportion of time saved. The 





OPERATING FLOOR AND 


of the Signal Engineer, Mr. C. B. Byles, to whom 
we are indebted for the foregoing particulars, and 
for the original photographs from which the en- 
gravings given herewith and on page 556 have been 
reproduced. 








THE ROWAN PREMIUM SYSTEM. 


OccasIONAL references to the Rowan Premiwn 
System in recent leading articles in THe ENGINEER 
have led to many inquiries for further particulars, 
At one time we were able to satisfy such requests by 
sending our correspondent’s copies of a little book 
on the Premium System, published by us some years 
ago. But the fourth edition of that book has now 
been exhausted, and the completion of the fifth, 
which is now in hand, must take some time owing to 
the shortness of labour. Under these circumstances 
we have thought that our readers might be glad to 
have a concise article on the system, so that they may 
consider its adoption without delay. Indeed, the 
matter presses. If we are to make up the leeway 
lost by the war, if we are to take advantage of the 
bright prospects before us, increased production is 
necessary. At the same time workpeople who have 
enjoyed exceptional wages for two years and more, 
and who have to face a higher cost of living than of 
yore, will not be content to return to the oid condi- 
tions. Higher wages will be expected, and can be 
paid if production be increased. The employer must 
constantly bear in mind that it is the labour cost per 
piece that matters, and that if he can reduce that the 
rate of wages—within reason——may be much higher 
than the standard rates to which he is accustomed. 

The objectionable feature of all piecework systems 
—either straight piecework or premium bonus—is 
that if the rapidity of output exceeds a certain point 
the employer cuts the rates. He is no doubt justified 
in doing so, because if the output is very much more 
than he anticipated it shows that the time allowance 
was too great, or the rate per piece too higli. On the 
other hand, it may be justly argued that he ought to 
know better than to give a wrong time or a wrong 
rate, and that he ought to abide by his bargain. Into 
the pros and cons of that interminable quarrel we do 
not propose to enter. The fact is that the men, fear- 
ing the cut, have opposed piecework, and when they 
were obliged to accept it were careful not to exceed 
that rate of output which they believed would be 
tolerated by the employer. 

The Rowan system was devised to get over the 
difficulty. It is automatic in its action. It gives 


the workman a rapid increase of wages up to about 
50 per cent. increased output, but is so arranged that 
under no conceivable circumstances can the rate be 


quite doubled. 


This is as it should be. An increase 





ILLUMINATED DIAGRAM 


following is an easy method of calculating your 
premium :—-Multiply the time taken by the time 
saved, and divide by the time allowed. The answer 
is your premium in hours.” 

It is only necessary to add to this lucid statement 
that since there is a fixed hourly rate the premium 
in hours is immediately convertible into its money 
value—a premium of two hours means, at uinepence 
an hour, eighteen pence premium, and so on. 

The circular above quoted had an excellent effect, 
and we would recommend its use in all shops adopting 
the Rowan system, but for those who want a more 
scientific statement of the system we give the follow- 
ing :—‘* The premium bears the same percentage to 
the fixed rate that the time saved bears to the fixed 
time.” 

The meaning is not nearly so clear as when the 
principle is stated in the form of an example, and 
where the system is to be put before workpeople the 
statement first given is greatly to be preferred. It 
would be a good plan to have the examples printed in 
large type on varnished board and hung up in a pro- 
minent position in the works. With them might be 
given a table showing the actual wages in steps of 
5 per cent. up to say, 90 per cent. We give a table 
of the kind in steps of 10 per cent. as an example, 
and because an inspection of it brings out many points 
worth noticing. A rate of Is. per hour has been 
taken for convenience :— 

Rate 1s, per hour. : 
Wages per week 


Hours allowed. Hours taken, Premium. J 
of 64 hours. 
100 ae ee 0 33 ty ee 

” 90 oder, Se 9 59/5 
80 16 64/10 

70 21 70/24 

60 24 75/7 

See eek a aaa 25 81/- 

rhe lie aah 24 86/5 
: et. 3cts a 21 91/10 
MO en cis SD 97/24 

SOc tik cae 102/7 

Pa 107,6 


” 


From an examination of this table it will be seen 
at once that, although a workman should succeed in 
doing one hundred jobs in the time allowed for one, 
his weekly wages would still be sixpence less than 
twice his standard weekly wage. Under such circum- 
stances he would have to be a wholly incorrigible 
manager who thought of cutting the rate. But 
though this exaggerated figure is instructive as show- 
ing that under no possible circumstances can the rate 
become excessive, it is hardly within the scope of 
practical politics. All experience shows that, in a 
reasonably well managed shop, the saving of time lies 
in the region between 40 and 60 per cent. and it will 
be noticed that it is in this region under the Rowan 
system that the premiums are highest, whilst the 
rate per hour rises in regular increments of only .1. 
Compare this with straight piecework, as shown in 





the following table, and it will at once be seen that 
the system automatically checks an undesirably 
rapid rise. 

Piece price 100s, 


Hours Hours Wage rate 
allowed. taken. per hour. 
eee ee - 100 ae 
Fe wpe ay 90 1.1 
ae ds Sei aes 80 1.25 
eee eae 70 1.43 
60 | 
50 2.00 
” i waht wiga baci fF 
PA cs "pas tems ear. as eh. ee 
a ae Le ta’! os ay. ee 
er ee ee 
Biiesice. sve 2 
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Another system that is fairly widely used is a 
modification of the original Halsey system. Under 
it, as employed in G. and J. Weir’s works, the pre- 
mium is equivalent to half the number of hours saved. 
Thus, a workman who does in 50 hours a job for which 
100 are allowed is paid for 75 hours. This is better 
than straight piecework, but it lacks the characteristic 
features of the Rowan plan in that the rate per hour 
continues to rise after the 50 per cent. saving has 
been reached. 

We put three systems side by side in the next 
table :-— 


Hours Hours Wages rate per hour. 
allowed. taken. Rowan. Piece. Weir. 
100 100 3 1 1 1 
ie “ye 90 1.1 1.1 1.05 
oa a 80 1.2 1.26 1.125 
70 1.3 1.43 1.214 
60 1.4 i PY 1.33 
50 a 1.5 2.00 1.5 
40 ae 1.6 2.5 1.75 
30 ahi | 3.33 2.16 
20 1.8 Bi 5. 3.0 
10 1.9 et 7 5.5 
1 1.99 100. > SS 


This table brings out very clearly that up to 50 per 
cent. increase of output the Rowan system offers a 
higher bonus than the Weir system. 

It is unnecessary to labour the point any further. 
The few facts and figures given must make it abund- 
antly clear that under no circumstances can the 
rates under the Rowan system get so absurdly high 
that the employer is impelled to cut them. 
Of course, a manager must reserve to himself the right 
to change the hour allowance if he provides better 
tools or appliances, or makes modifications that 
clearly should diminish the time required for the work. 
At David Rowan and Co.’s, for example, a general 
reduction of 10 per cent. on all machine work 
was imposed when high-speed steel was introduced, 
but even then many of the men were able to make 
higher premiums than before, and we believe we are 
right in saying none made less. 

One of the features of the Rowan system is that it 
cancels, in a large measure, the bad effeets of inaceu- 
rate time setting. Some people have used this as 
an argument against it, because it means that less 
eare need be taken by the time setting department. 
The point is of more academic than practical value. 
The important thing for the employer is to get his 
work out at as low a total cost per piece as possible, 
and if he can do that with a simple plan like this of 
Rowans’, which obviates the necessity for elaborate 
care in time setting, so much the better. 

Look at it in another way. The men must be 
allowed to earn adequate premiums. If they are not 
the incentive is too small, and the best results are not 
attained. The time setter may aim at a surplus time 
allowance of 30 per cent. -If he hits it well and good. 
It he misses it by 20 per cent. he loses only in the ratio 
of 1.2 to 1.5, not in the ratio of 1.43 to 2.00 as under 
piecework. Suppose he makes an error of 40 per 
cent., the ratio is only 1.3 to 1.7, not 1.43 to 3.33 
as in straight piecework, or 1.2 to 2.16 as in the 
Weir system. The fact is that whatever he does he 
cannot go very far wrong, and as it pays in the pre- 
mium system to err on the generous side, a moderately 
bad time setting does no harm at all, and avery bad 
one does but little. 

From ail which it comes about that in works of 
which the production is of a kind that makes accurate 
time setting difficult, or in a works which have no 
records to work upon, or which desire to establish 
a premium system rapidly, the Rowan system is miles 
better than other payment by result systems. 








CAST IRON FOR ENGINE CYLINDERS. 


A paper dealing with the above subject was read 
before the Manchester Association of Engineers on 
Saturday, December 9th, by Mr. J. Edgar Hurst. The 
subject was divided into three sections, the first dealing 
with the wearing of cast iron; surface flaw phenomena ; 
anti-frictional properties; micro-structure; hardness 
and wear, and machining considerations. Section Il. 
was on growth, and dealt with general considerations ; 
heat treatment of grey cast iron, and the effect of heat 
treatment on engine pistons. Section III. was devoted 
to the chemical constitution of the metal. The author 
said that the cast iron, having the highest intercrystalline 
cohesion, otherwise the highest tensile strength, would 
possess the greatest resistance to surface disintegration, 
and consequently to wear. Under a given load and speed, 
therefore, it would appear that wear in engine cylinders 
was proportional to the tensile strength of the iron. Cast 
iron of the highest tensile strength at normal temperatures 
was that having the closest-grained structure, and @ 
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free carbon constituent existing in a very finely-divided, 
or, alternatively, in a rosette form. Generally speaking, 
in so far as the tensile strength of cast iron was concerned, 
the identity of micro-constituents was of little importance, 
providing the above conditions obtained. Consequently, 
it would appear that the corollary of this statement was 
true, and that the identity of the constituents was of little 
moment in the case of wear. The author remarked that, 
in so far as pure surface disintegration was concerned, 
and under ideal conditions this would appear to be per- 
fectly true. The effect, however, of the action of alternat- 
ing stresses on the character of the surface grains, and the 
effects of the differential polishing of these grains, largely 
modified this conclusion, and in this respect the identity 
of the constituents was of importance. 

With regard to hardness tests, Mr. Hurst said that the 
lack of any means whereby the wearing properties of any 
material could be tested and readily adjudged, was 
sorely felt by both engineers and metallurgists alike. It 
was customary to use the hardness number, which was, 
as a general rule, obtained by the Brinell method as a 
means of indicating the wearing properties of metals, As 
applied to cast iron for the purposes of engine cylinders, 
this method was far from satisfactory. Cast irons giving 
the same hardness numeral often wore at widely different 
rates, and, furthermore, the influence of the presence of 
such elements as manganese and chromium, which, in 
normal percentages, were not detected by the hardness 
numeral, was most important. The unsatisfactory 
nature of the Brinell hardness numeral in this capacity 
was undoubtedly due to a multiplicity of causes. 

In the first place, an enormous amount of uncertainty 
surrounded the definition of hardness, and it was very 
doubtful whether the methods of determining hardness 
actually did determine this property in its entirety. The 
hardness of a body as defined by the Nomenclature Com- 
mittee appointed by the Iron and Steel Institute (2) was 
“the resistance offered by a body to the ‘ mechanical ’ 
separation of its particles.” It would appear from this 
definition that hardness and wear were very intimately 
associated. Indeed, it was, said the author, his opinion 














PISTON CRACKED OWING TO OVERHEATING 


that in a homogeneous material the true hardness property 
was its resistance to wear. From this, therefore, the 
resistance to wear was a function of the cohesion of the 
particles, or, rather, in the light of more recent knowledge 
concerning the architecture of crystalline bodies, was the 
resistance to deformation, and it was therefore tentatively 
su: that the yield point gave the more correct 
indication of the true hardness. 

As regards cast iron, the author said it was extremely 
probable that wear due to surface disintegration was 
really a function of the brittleness of cast iron. 
abrasion or relief polishing was the true wear, in that it 
depended upon the resistance to deformation of the 
individual component grains. 

On the subject of growth, Mr. Hurst said the temperature 
at which growth appeared to commence was about 
650 deg. Cent., and it reached a maximum at about 
750 deg. Cent. At higher temperatures than this—say, 
900 deg. Cent.—very little further expansion was noted. 
The growth reached its maximum at any given temperature 
in the specimens used, after a period of three hours’ heating, 
and continued heating over a period of seventeen hours 
did not appear to make any appreciable difference. In 
addition to the gradual increase in volume, a gradual 
increase in weight was also noted. They established the 
facts that (1) alloys not containing graphite did not grow, 
and (2) that alloys containing graphite were, under 
suitable conditions, capable of growing, and, further, 
that the total growth was roughly proportional to the 
silicon content. 

The author then went on to deal with the growth in 
engine cylinders, and incidentally referred to piston 
troubles with Diesel engines. He said that the centre 
portion of the piston head was very often raised to quite 
a red heat, owing to direct contact of the piston head 
with the flame. This state of affairs was to be observed 
in gas engines, and in such engines working at full load 
the piston head could be seen to have a dull glow in the 
dark. In the gas engine the temperature attained by 
the piston head was not nearly as high as is the case in 
the Diesel engine. After some time such overheated 
pistons became pitted and scaled in the heated area, 
and frequently cracked in a manner as illustrated in the 
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sketch, the star cracks radiating from the centre of the 
heated area. 

The changes taking place in the Diesel engine piston 
top, when subjected to the heating action of the flame 
during working, were ascribed by the author, in the 
first place, to the expansion of the graphite plates, due 
to the entry of the oxidising gases, and, simultaneously, 
to the dissociation of the pearlite carbide and the precipi- 
tation of the temper carbon. As a result of these internal 
changes, which took place only in a localised area of the 
piston top, the iron was rendered, locally, considerably 
weaker, and large internal stresses must undoubtedly be 
set up. 

The author said, however, that, as a matter of fact, 
the ultimate cracking of Diesel engine piston tops could, 
as a general rule, be traced to the phosphorus content 
of the cast iron, and, providing this was kept sufficiently 
low, this troublesome cracking was practically eliminated. 
In all probability this was due to a number of causes. 
In the first place, locally, at the centre of the star crack, 
and in a superficial layer, the temperature attained by the 
cast iron was probably very high, at least in the region 
of 900 deg. Cent. Specimens taken from this portion 
distinctly showed liquation of the phosphide eutectic. 
This would undoubtedly. increase the magnitude of the 
internal strains, and, in addition, at points in the region 
of this centre, this same eutectic, at these temperatures, 
would be perilously near its liquation point. Both the 
elements, phosphorus and silicon, had a profound influence 
on the swelling out of the graphite plates. This influence 
was not yet thoroughly completed. To counteract this 
troublesome cracking, the amounts of these elements 
present should be kept at a minimum. Furthermore, 
at high temperatures it was certain that the high phos- 
phorus cast iron was considerably weaker than low 
phosphorus cast iron, and under the influence of the high 
alternating gas pressures attained in the Diesel cylinder 
such material would readily develop the star cracks. 








PROMOTION OF BRITISH TRADE IN FOREIGN 
COUNTRIES. 


Tue Federation of British Industries has just issued a 
report entitled ““ Recommendation for the Development 
of the Government Service for the Promotion of British 
Trade in Foreign Countries.” We have, unfortunately, 
not space to give it in its entirety, but we reprint below 
a summary of the recommendation. 





1. Control.—That all the activities undertaken by 
the Government in connection with: the promotion of 
British Trade in Foreign Countries should be concentrated 
in a single department 

2. Selection of Department for Control._—That this 
Department must be the Foreign-office. 

3. Duties of this Department.—That the commercial 
duties of the Foreign-office and Foreign Services should 
include :—{a) The direction of all services abroad. 
(6) The collection and distribution of all industrial, 
financial, and commercial information relating to 
foreign countries. (c) The prompt and vigorous support 
of all British efforts to secure contracts, concessions, 
or orders. (d) Advice to the Department in charge of 
Industrial and Commercial Affairs on all questions in the 
United Kingdom which may affect ioreign trade. 
(e) Advice to his Majesty’s Government as to the conditions 
on which they should permit the issue of foreign loans 
in the United Kingdom. 

4. Co-ordination with other Departments.—That really 
efficient machinery should be established to co-ordinate 
the work of the Foreign-office and of the Department 
in charge of Industrial and Commercial Affairs. 

5. Funds.—That in order to enable the Foreign-oftice 
and Foreign Services to undertake the re-organisation 
and expansion ‘necessary to the efficient discharge of the 
functions enumerated in section 3 above: A large increase 
should be made in the funds placed at their disposal. 

6. Re-organisation.—That the re-organisation of the 
Foreign-office and Foreign Services should be on the 
following lines. 7 

A. Foreign Uffice.—(i.) The establishment of a large 
Commercial Branch, with the provision of extra staff and 
accommodation on a general scale. (ii.) This branch 
to be in the closest possible touch with the industrial 
and commercial community. (a) By frequent personal 
interviews. (b) By personal visits to industrial centres. 
(c) By the appointment of small committees, composed 
of representatives of the firms most actively interested, 
to advise the various sections of the Commercial Branch 
on matters connected with the countries with which they 
deal, and to offer suggestions and criticism. (d) By the 
appointment of a central committee, on which prominent 
members of the industrial and commercial. community 
should form an important element, to perform the same 
advisory and critical functions for Government depart- 
ments generally. 

B. The Diplomatic Service.—{i.) Increase of staff to 
enable sufficient time to be devoted to the study of 
industrial and commercial questions. (ii.) Insistence that 
commercial work forms a most important part of the 
duties of the Service, and that a certain period during 
an officer's service in each grade should be devoted 
especially to this work as an essential qualification for 
promotion. 

C. The Commercial Attaché Service.—This should be 
replaced by the appointment of officers of high rank, to 
be known as Commercial Counsellors, to each Embassy 
or Legation, to be in sole charge, under the Minister or 
Ambassador, of all commercial work in the country. 
These officers to be given one or more assistants, and rank, 
emoluments, and position second only to that of the 
Minister or Ambassador, and to be regarded as regular 
members of the Diplomatic Service. 

D. The Consular Service.—(i.) The commercial work 
of this Service to be subject to the direction of the Com- 
mercial Counsellors. (ii.) A large increase in the numbers 
of the regular Service. (iii.) A redistribution of posts to 
correspond with commercial needs. (iv.) Reduction to 
@ minimum of the posts held by unpaid consuls. (v.) 
Provision of sufficient clerical and other assistance to 
enable consular officers to devote the bulk of their time 





to commercial work. (vi.) Provision of adequate local 
and travelling allowances. a 

E. Al Services.—(i.) Only natural born British sub. 
jects to be eligible for appointment to any post, paid or 
unpaid. (ii.) The introduction of a small number of men 
with practical business experience especially into the 
Commercial Branch of the Foreign-office and the Com- 
mercial Counsellor Service. (iii.) The establishment of a 
definite and high standard of efficiency which must be 
reached by all officers at different stages of their career. 
This standard to be administered by a Promotion Board 
with power to postpone the promotion of any officer who 
does not reach the standard, to demand the resignation 
of any officer who falls far short of it, and to grant a 
pension commensurate with past services to any officer 
whose resignation is demanded. 

Training.—Should be based upon a preliminary test 
of general ability and of a sound general education, to be 
followed after appointment by a special course in ele- 
mentary economics, commercial method, and two or more 
foreign languages. Training should be completed by 
actual experience of the work of the Service, supplementec| 
by frequent opportunities of visiting industrial centres and 
of acquiring practical knowledge of industrial and com 
mercia} questions. 

Ezxperts.—A large number of technical and commercial 
experts should be selected and sent, when require, to 
investigate andi report upon industrial and commercial 
conditions and opportunities in particular countries and 
particular markets. Ample funds should be provided to 
enable the best possible advice to be obtaineed, and thes 
investigations to be made with sufficient frequency and 
thoroughness. 








THE ORDER IN COUNCIL AS TO RAILWAYS. 


Boru cl p ager and goods—of users of our 
railways will be hit if the regulations sanctioned by the 
Order in Council on the 14th instant, to. which we briefly 
referred last week, are put into force. But extreme as 
are the threatened measures, it will be well for the public 
to be prepared for the regulations in full being 
enforced. The purposes of the Order are as set out in 
italies below :— 

(a) For enabling the Board of Trade to take possession 
of any private owner's wagons and to use these wago 's in 
such manner as they think best in the interests of the country, 
as a whole, on such conditions as to payment, use, and other- 
wise as may be m wided for in the Order, This clause is, 
no doubt, intended to compel the tradérs to pool their 
wagons ; those who will not agree to do this will evidently 
have their wagons requisitioned. The many difficult 
problems associated with pooling traders’ wagons, and 
@ suggested solution of the problems were dealt with 
in THe Encrneer of June 9th last. Since then the 
difficulties have been aggravated by coal having risen 
to so high a price. A coal wagon is now of greater value 
than it was a few months ago, and the more wagons a 
coal owner or merchant has of his own the more confident 
he is in his business. As we said in our previous comments 
on this matter, a trader with wagons of his own knows 
that sooner or later they will find their way back to him 
if only for the railway company to get rid of them— 
whereas in these days of congestion, and great demand for 
wagons, some preference is bound to be shown to certain 
traders by the companies, and some must go to the wall. 
It may be remembered that our suggestion was the 
appointment of a joint committee of representatives of 
the railway companies and of the Association of Private 
Owners of Railway Rolling Stock—to which practically 
all private wagon owners belong—to act as a wagon 
clearing house. 

Since our article of June last there has been issued 
the third general report of the Coal Mining Organisation 
Committee, over which Sir Richard Redmayne presides. 
On the subject of the Railway Transport of Coal, the 
report said that the question of devising a scheme of 
general pooling, district by district, of coal wagons had 
proceeded a little further. Nothing had been done towards 
putting into effect a scheme for pooling privately-owned 
wagons. The proposal that a scheme should be worked out 
met with great opposition from the owners of wagons, and 
was dropped. In Scotland, as will be remembered, the 
three principal railway companies followed the example 
of eight of the English companies and established a pool 
of their own wagons, and they pressed that traders’ wagons 
in Seotland should be included in that pool. The report 
added that no doubt the pooling of railway companies’ 
wagons had improved the situation, but in Scotland 
matters were far from what they should be, and collieries 
still continued to experience, from time to time, great 
difficulty in getting their coal away. The answer to this com- 
ment would appear to be found in the previous quotation 
from the report, t.e., the pooling of traders’ wagons also. 
This, we have reason to believe, is a matter that is now 
in hand. 

(6) For enforcing the prompt loading or unloading of wagons, 
by making failure to load or unload in accordance with 
the Order, an offence. 

The only remedy a railway company has against a 
trader in this matter is to charge demurrage, but traders 
find it more to their advantage to pay these charges 
than to hurry over loading or unloading wagons, or to 
find storage room for the consignments. Urgent appeals 
by railway companies, and by even the Government, 
have been made, but the evil still exists. It may be added 
that the Government is itseli a great sinner in the 
matter of using wagons for storage purposes. 

(c) For curtailing any statutory requirements as to the 
running of trains, or affording other facilities on certain 
lines, or at certain stations or for requiring the disuse of 
any such line or station, in cases where the curtailment 
or disuse appears to the Board of Trade to be justified by 
the necessity of the case. Herein lies, probably, the greatest 
revolution of the lot and the point which will possibly touch 
the travelling public the most. Railway companies, 
in return for the monopoly they enjoy, have to give certain 
services, the withdrawal of any of which would lay them 
open to legal penalties. As a consequence, loop lines 
that serve simply as duplicates of other lines, and only 
exist for the p of assisting in traffic movements - 
branch lines of little traffic or lines of greater traffic where, 
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however, there are other transport facilities; possibly, 
even sidings and junctions, and certainly passenger and 
goods stations, cannot be closed, This clause of the 
Order will, however, permit the withdrawal of any facility 
that the Board of Trade considers to be justified by the 
necessity of the case, 

This, as we say, will cause inconvenience and lead to 
agitation. There is, for instance, a fear that the Crystal 
Palace loop is to be thus closed, and opposition is being 
manifested by the public to this action. The answer is, 
we consider, best-given in the words spoken in Edinburgh 
last Friday night by Mr. William Whitelaw, the chairman 
of the North British Railway. Speaking on this subject, he 
said, ** I say frankly, it will be no use for the Town Council 
to send deputations to the directors or to write to the 
newspapers saying you are a conscientious objector 
against having your particular station closed. We have 
got our orders and we shall have to carry them out loyally 
in obedience to high authority, just as the soldier carries 
out the orders given to him by his superior officer. Whether 
it is under the Food Controller, whether it is a diminution 
in the public conveyance, and an increase in the cost 
of travelling, I am certain that the public, not only of 
Edinburgh, but of Scotland, are ready to shoulder whatever 
may be necessary and stick together until we have extracted 
from our enemies the terms which they are beginning to 
yield to us.” 

(d) For restricting and prohibiting certain classes of 
traffic (including the carriage of passengers’ luggage) 
on railways either absolutely or subject to any conditions 
for which provision is made by the Order. 

(e) For modifying any statutory requirements with respect 
to the maximum amount of passenger fares. 

These clauses explain themselves and need no comment, 
beyond the remark that under their various enabling 
Acts the companies are bound to carry a specified quantity 
of free luggage, and to carry passengers within a certain 
maximum rate per mile according to. class. 

The Order may be made so as to apply generally to all 
railways and to any class of railway, or to any special 
railway. 








SCIENTIFIC RESEARCH AT THE UNIVERSITIES. 


Wrrn the objects of ascertaining what the English 
Universities are doing in research work, and bringing 
about a better acquaintance on the part of scientific, 
technical, and trade journalists with these institutions. 
and vice versd, a party of writers, representing a number of 
the leading publications, had an opportunity two weeks ago 
of inspecting the numerous departments of the Universities 
of Liverpool and Manchester. The visits commenced on 
Monday, and were concluded on Tuesday evening. The 
time at the disposal of the visitors was far too short to 
afford more than a brief glimpse of the good work which is 
being carried out in these great Lancashire educational 
centres by these civic Universities to help British indus- 
tries during and after the war. Unlike the older Univer- 
sities, these Northern institutions wisely take their colour 
to a large extent from their local surroundings; and in their 
respective curricula special prominence is given to subjects 
which relate to the chief industries in the locality. In 
Manchester, for instance, as our readers are aware, in 
addition to the usual classical subjects, special prominence 
is given to the teaching of chemistry, electricity, and the 
processes connected with the various branches of the great 
textile industries of Lancashire and Yorkshire. In Liver- 
pool, where the shipping and transit of goods of commerce 
are the chief occupations, economics and tropical medicine 
stand out as appropriate subjects, while, owing to the 
proximity of Liverpool to the great chemical manufac- 
turing towns of Lancashire and Cheshire, research work 
in chemistry forms a very important feature. Engineering 
in all its chief phases is also taught by an efficient staff of 
professors, and much valuable research work is carried 
out in the engineering laboratories under the supervision 
of Professor Watkinson. 

For obvious reasons the number of students in. both 
Universities has fallen off very materially, those that 
remain being youths below military age, women 
—the number of whom is generally much above the 
the average—-and specialists engaged in instruction and 
research work. In connection with research work much 
valuable service has been rendered by the two civic 
Universities in experimental work for the Army, Navy, 
and Air services. Perhaps the most prominent sections 
engaged in this class of work are those devoted to engi- 
neering chemistry and medicine. 

In the mechanical engineering department at the Liver- 
pool University, which we will deal with first, a consider- 
able amount of work has been accomplished by Professor 
Watkinson and his staff in connection with the training 
of munition workers on the machine tools in the workshops 
and laboratory, and at the present time instruction in the 
use of tools is being given to young soldiers who are 
training for work in connection with the Royal Flying 
Corps. All these men had previously received some 
training in works of various kinds, and are now being 
taught to turn out the more accurate work which flying 
mechanism requires. The men are under military dis- 
cipline during the course. During the great augmentation 
of the shell factories some time ago, when the dearth of 
gauges proved a hindrance to production, the engineering 
department rendered good service, over 1500 gauges for 
18-pounder shells being completed and accepted. The 
engineering laboratory being well equipped with testing 
machines, a large amount of work in connection with the 
testing of steel for shells, and cement used in the erection 
of munition factories, is continually being carried out. 
In this connection mention must be made of a special 
testing machine for research work on repeated combined 
stresses, designed by Dr. Mason. With regard to research 
the work which is being at present conducted on the 
separation of tar from producer gas, is of considerable 
importance to gas power users. 

In the electrical department research work is being 
conducted through the Research Committee of the Insti- 
tution of Electrical Engineers, in connection with the 
Privy Council scheme for encouraging industrial research. 
Professor Marchant is conducting work of this kind on the 
heating of buried cables. The experiments are being carried 





out on cables laid in the same manner as that employed for 
ordinary town mains, and it is anticipated that, as a result 





of the efforts, the economical size of cable for ordinary dis- 
tribution purposes may be arrived at, and thus considerable 
saving in the cost of cables effected. The tests are being 
carried out throughout the entire year to find the different 
effects of heating under varying ground conditions. Magnet 
steels also form the subject of research in connection with 
the Institution of Electrical Engineers’ Committee, and in 
co-operation with Sir Robert Hadfield. Insulating materials 
for cables will shortly form another subject for experiment. 

Turning to the chemistry section, undér Professor E. C. C. 
Baly, R. Robinson, and W. C. McC. Lewis, we find much 
important work being done, such, for instance, as the pre- 
paration of local anzsthetics, dye-stuffs, and explosives. 
The anesthetic referred to is B-ucaine. Other research 
operations have been in connection with the production of 
salvarsan, phenol, salicylic acid, picric acid, atropine, and 
dye-stuffs of the phthalein—Rhodamine—and anthracene 
groups. In the Physical Chemistry section original investi- 
gations have recently been carried out with regard to such 
items as the effect of light on bleaching solutions, the stability 
of perborates, and the treatment of water for storage by 
unstable substances, such as hydrogen peroxide. For some 
time past the staff, research, and senior students have been 
engaged on chemical problems for the Ministry of Munitions, 
one branch of which involves the use of electro-chemical 
methods. 

Space will not allow of detailed reference to all the depart- 
ments of the University, but the investigations in the bac- 
teriological laboratory, under Professor Beattie, on infected 
wounds, is too important to pass over at the present time. 
For the treatment of septic wounds, and for the disinfection 
of cases of diphtheria, scarlet fever, &c., successful experi- 
ments have been carried out with a disinfectant prepared by 
the electrolysis of a 3 per cent. salt solution. Apparatus for 
this was designed in the laboratory, and is now in use in 
several hospitals. The Tropical Medicine section, under 
Professor Stephens, too, has done great national work in 
regard to the examinations to dysentery and malaria cases 
amongst the invalided soldiers, to prevent “ carrying ”* in the 
one case and relapse in the other. 

As in Liverpool so in Manchester. At both the University 
and the School of Technology research work is being 
actively pursued. Although in practically all respects two 
separate organisations, the University and the School of 
Technology were in 1905 connected by the establishment 
at the latter of a Faculty of Technology. The Principal 
of the School of Technology, as Dean of the Faculty, and the 
heads of the mechanical engineering, electrical engineering, 
applied chemistry,and architecture departments of the school 
are members of the University Senate. The Board of the 
Faculty of Technology is composed of the Dean, as chairman, 
and the heads of departments in the school, together with 
certain other professors and lecturers in the University. 
The tie which binds the two institutions has been found so 
satisfactory, we are informed, that the Royal Commission 
on University Education in London has based its principal 
recommendations for the future relation of the Imperial 
College of Science and Technology to the University of 
London on the relationship which exists between the School 
of Technology and Manchester University. The work of the 
school is controlled by the Manchester City Council, but so 
far as the University Courses are concerned this control 
is restricted to administration and finance. The build- 
ings and most of the equipment of the school belong to 
the citizens of Manchester, and the school has thus a 
more democratic form of Government than any other 
University institution in the country. 

Passing through the departments of the University first, 
the party was escorted by Sir Henry Miers, the vice- 
chancellor, and the professors. The departments visited 
were the engineering, physics, chemistry, and metal- 
lurgical lecture theatres and laboratories. Here, under 
the guidance of the several professors, Sir Ernest Ruther- 
ford, Professor Dixon, and Professor Edwards—Pro- 
fessor Petavel being absent on Government work— 
the visitors were shown as much as was permissible 
of the investigations and research work which are being 
conducted, such as flame propagation and the testing of 
explosives by Professor Dixon, and work in connection 
with the production of dyestuffs. Professor Rutherford 
performed some interesting experiments in radio-activity, 
in connection with which branch of science the University 
has for some years become somewhat famous. Passing 
through the well-equipped engineering laboratories, the 
visitors were shown the engines—steam, petrol, and oil— 
turbo-generators, testing machines, and the original 
Reynolds water brake. Here, as in Liverpool, tests are 
being constantly made for Government purposes on 
metals. Important work which has been conducted 
here is the calibration of aeroplane instruments, the 
testing of steel tubes for the Royal Aircraft Factory, 
and Admiralty and War-oftice tests. We are informed 
that some twenty inventions have originated at the 
college in connection with the war, and that several of the 
inventions have been adopted by the Admiralty. In 
the chemical laboratories much experimental work is 
being carried out in tar distillation for the production of 
explosives, 

Research work has always been a prominent f«ature 
at the Manchester University. The late Professor 
Osborne Reynolds, who occupied the Chair of Engineering, 
conducted investigations in the engineering laboratories, 
which established principles that have since become univer- 
sally recognised. The racing of screw propellers, due to 
cavitation, was studied in these laboratories, and explained 
in a paper read by Reynolds before the Institution of 
Naval Architects in 1873. A two-stage radial flow reaction 
steam turbine, running at 12,000 revolutions per minute, 
was also constructed here by Reynolds in 1876, and was 
followed by a high-lift centrifugal pump. As regards 
hydraulics, the Manchester school, under Reynolds’ 
genius, attained a high eminence. Reynolds showed 
that it was possible, by means of models satisfying the 
conditions of dynamic similarity, to determine the régime 
of rivers and estuaries—a method which was subsequently 
applied in connection with constructional work on the 
aay and Seine estuaries. His classical investigations 
of the laws governing the resistance to the flow of water 
in channels, and of the critical velocity, gave the first 
explanation of a phenomenon of fundamental importance 
and far-reaching effects in hydraulics. It led Reynolds 
to the explanation of the cause of frictional resistance in 
lubricated journals, and subsequently to a complete 
theory of lubrication. 





After being entertained at luncheon by the Lord Mayor 
of Manchester, Ald. Smethursi, the visitors were con- 
ducted over the Manchester School of Technology, which 
is claimed to be the second in importance in the world, 
under the guidance of Principal Garnett and his staff. 
The present buildings were completed in 1903, and the 
value of the site, building, and equipment is probably not 
far short of half a million sterling. The annual cost of 
maintenance is about £50,000, towards which the City of 
Manchester contributes about £20,000, Government 
grants amount to £15,000, receipts from students im 
normal times to £12,000, and the remaining £3000 is 
secured in the form of grants from local education autho- 
ritiez. Students come from all parts of the world to 
take advantage of the opportunities offered by the school 
to work for the degree of Bachelor of Technical Science 
(B.Se. Tech.). We are informed that for some years 
before the war the demand of firms engaged in industry 
tor graduates of the School of Technology considerably 
exceeded the supply. Although the number of under- 
graduates increased by 50 per cent. in the two years 
immediately preceding the war, the number of appoint- 
ments offered to graduates continued largely in excess 
of the number of men who were ready to accept them. 
When the war is over, the demand of British industries 
for university-trained technologists will probably be much 
greater still. 

Starting with the dye-house, the party passed through 
the spinning and weaving rooms, steam engine labora- 
tories, workshops, foundry, testing laboratories, electrical 
department, chemical theatres and laboratories, dyestuffs 
laboratories, rubber laboratory, and metallurgical labora- 
tory. Work of national importance was in evidence 
in almost every department, and special mention should be 
made of the new dyestuffs laboratory which has recently 
been opened. This laboratory has been specially equipped 
for carrying out scientific and technical investigations 
on colouring matters and their intermediate products, 
and offers facilities to post-graduate and other advanced 
students who desire to specialise in the chemistry of coal- 
tar products. The work of the laboratory ‘includes :— 
(1) Identification of colouring matters and mixtures in 
substance, and analysis of their intermediate products. 
(2) Preparation of important coal-tar derivatives and 
colouring matters. (3) Researches upon artificial colour- 
ing matters and intermediate products directed to the 
determination of their constitution, and (4) the solution 
of technical problems. : 

The engineering workshops for some time were chiefly 
given over to the training of munition workers, but the 
need for this kind of training having been met, the machi- 
nery is now being largely employed in the production of 
appliances for the services. In this connection there 
were certain departments which were kept private. 
Mr. Dempster Smith gave a demonstration. of the method 
which he has been largely instrumental in perfecting in 
connection with the heat treatment of tool steel. He 
also showed the cutting qualities of high-speed steel on 
the large lathe with which the engineering laboratory is 
equipped. In the rubber laboratory a new product was 
shown, which should find ready adoption for many 
purposes, such as aeroplane fabrics. It is produced by 
treating rubber with chlorine. The product contains 
66 per cent. of chlorine, is malleable, plastic, and trans- 
parent, resists the weather, and is water and 
gas-proof, as well as being non-inflammable. In one of 
the chemical laboratories the visitors were able to inspect 
the new method of sewage purification by the “* activated 
sludge method,” of which a good deal has been recently 
heard. 

The general impression left upon the visitors was that 
the School of Technology is doing much very valuable 
work in research as well as in instruction—work that 
may have a powerful influence on the prosperity of British 
industry. To encourage research the governing body 
is providing a number of research scholarships, each of 
the value of £100 per year. The only regret that is felt 
after a visit to such admirable institutions is that among 
the teeming population in this great industrial centre the 
number of students is not many times larger than at 
present. The visits were arranged by the circle ot 
scientific and trade journalists, a branch of the Institute 
of Journalists, under the presidency of Mr. Leon Gaster. 








Tue Canal del Roque is a very mmportant government 
project designed to reclaim valuable lands in the Province 
of Matanzas, Cuba, by draining swamps, preventing 
inundations caused by heavy rains, and by taking care 
of the overflow from Lake La Carraca during the rainy 
season. The land along the route is very fertile, sugar 
cane being the principal product. According to the 
Excavating Engineer the canal was first proposed by General 
Wood during the United States intervention in Cuba, 
and the work has been carried on under Presidents Gomez 
and Menocal. Anicto G. Menocal is the chief engineer 
of the project. The source of the canal is in Lake La 
Carraca, and the route is in a northerly direction until it 
empties into the San Anton River which carries the water 
to the Bay of Cardenos. The total length is 32.3 miles, 
average width 164ft., and average depth 9.8ft. 


In his address recently to the Western Local section 
of the Institution of Civil Engineers, Professor David 
Robertson, D.Sc., called attention to the energy derivable 
from the tides in this country. He said that to raise 
the level of one square mile.of sea by one foot involved 
the expenditure of «bout 340 kilowatt-hours. Under 
ideal conditions of admitting all the water at high tide 
and releasing it again at low tide, this amount of energy 
would be available each half tide of, say, 6} hours. The 
tidal power was thus equivalent to about 55 kilowatts 
per square mile per (foot rise)*. Ideal conditions could 
not be realised, and there would be losses in the turbines, 
and so we probably err on the high side if we take 10 
kilowatts per square mile per (foot rise)* as the maximum 
we might expect to be able to utilise. This would give 
10,000 kilowatts per square mile with a double tidal 
amplitude of 31.5ft., and 500 kilowatts for one of 7ft. 
The Bristol Channel is by far the most favourable place 
in this country for the large-scale utilisation of the tides, 
and the Firth of Clyde stands next because of the large 
area which could be enclosed within a comparatively 
short dam. 
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THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 


No. VIIL.* 


rather than general principles. The scheme as | a booklet issued by the Channel Tunnel Company, 
developed by the year 1913 was the outcome of the | Limited, in 1913—originally contained in & report 
accumulation of knowledge acquired during the many 
| years during which the idea had been entertained, 


made by the firm of Sir Douglas Fox and Partners, 
which firm has been appointed by the Channel Tunnel 





WE can now proceed to consider the Channel Tunnel | and it seems most probable that in the event of the | Company, Limited, to superintend the construction 
proposals in the condition they had reached in 1913, | tunnels being driven, they will be made very nearly, | of the British half of the Tunnel, if and when it 
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Fig. 1—LINE OF TUNNEL AS PROPOSED IN 1913 





| receives parliamentary sanction. ‘wo other names 

should here be mentioned as being closely connected 

with the scheme ; the first is Monsieur A. Sartiaux, 

Ingénieur en Chef of “* Exploitation” (Traffic and 

Working) of the Northern Railway of France, and 

ee | Mr. Perey C. Tempest, Chief Engineer of ‘‘ Way and 

y" Works ”’ of the South-Eastern and Chatham Railways. 

° In referring to the works as proposed in 1913, we 

cannot do better than quote at some length from 

a paper read by Sir Francis Fox before the first 

Congress of the Franco-British ‘Travel Union which 

was opened at Marble Arch House on September 23rd 

of that year. The Congress was presided over by 

Lord Montague of Beaulieu, and was attended by 

many notabilities, both French and British, including 

Monsieur de Coppet, Consul-Général de France, 

Dr. Gilhaud, representing the French Minister of the 

Interior, and Baron Emile d’Erlanger, the chairman 
of the Channel Tunnel Company, Limited. 

After a brief reference to some of the earlier 
schemes for ferries, bridges, and tunnels, Sir Francis 
Fox proceeded to discuss the geological side of the 
question. He explained, as we have also done, the 
various investigations which had been carried out by 
both French and British engineers, and then went on 
to say that the geological system to which the strata 
in the Straits of Dover, between Shakespeare Cliff and 
Sangatte, belonged was the cretaceous, which is 
divided into two divisions, upper and lower. It was 
only necessary to deal with the upper of these, which 
was termed by the French, La Série supra-Creétacée. 
This was split up into four subdivisions, the lowest 
owaiw Sc. | of which (a) was made up of the gault and upper 

greensand known to the French as Albian. Above 
this came (6) the Lower Chalk,—Fr. Cenomanian 
(c) the Middle Chalk,—Fr. T'uronian,—and (d) the 


To tittle 


and in the form in which—had the deputation, | if not quite exactly, in accordance with the plans to | Upper Chalk,—Fr. Senonian. At the base of the 


alluded to in our last article, been more successful in) which we are about to refer. 


It would be difficult to | Lower Chalk there was a_ well-defined band of 


its efforts than it was—they would have been placed | say to whom the credit of the proposals is due, since | Glauconitic or Chloritic Marl—Fr. Craie Glauconicuse 
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Fig. 2—LONGITUDINAL SECTION OF 
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TUNNEL AS PROPOSED IN 1913 


before Parliament. In fact, we shall now describe | so many eminent engineers have had a hand in the which was I1ft. thick at Dover and 10ft. 6in. at 


the scheme in its most recently published shape. 


matter, nor shall we attempt to do so; but it should Sangatte. Above this was a layer of Chalk Marl- 


Modifications have, we believe, been made during the | be mentioned that the plans which we are about to. Fr. Craie Marneuse. This was 23ft. thick at Dover 
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Figs. 3 and 4—THE APPROACH LINES ON THE ENGLISH AND FRENCH SIDES AS PROPOSED IN 1913 


past three years, but they have not been made | reproduce were—with the exception of the large and 29ft. at Sangatte, and was a clayey chalk 
public, and we understand that they affect details | scale cross section showing the two tunnels and the impervious to water. Above it again came the great 
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| drainage gallery, which has been reproduced from body of the Lower Grey Chalk called by the French 
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Craie Grise and Craie de Rouen.* This at Dover was 
87ft. thick and at Sangatte 80ft. thick. It was) 
a compact, impervious stratum of greyish coloured | 


chalk, containing no flints and, as far as could be 
It was in | 


ascertained, free from fissures and slides. 
this bed of chalk that it was proposed, said Sir 
Francis, to construct the tunnel. As a result of 
interviews and frequent communications between his 
firm and French engineers, continued Sir Francis, 
there was complete accord as regarded the following 
essential points :— 


(1) That the proposed tunnels could be constructed | 
'where, for instance, the hauling machinery for 


throughout in the Lower or Grey Chalk, a stratum 
which was very homogeneous, practically free from 
and remarkably impervious to water ; 

(2) That the occurrence in the Grey Chalk under 





18' 


| 
| shafts by electric locomotives. The tunnels were to 


be lined throughout with cast iron segments, the 
| completed rings to be grouted on the outside by 
means of Greathead excavating machines. The 
interiors of the linings when in position were to be 
lined with cement concrete and lime-washed so as to 
provide a smooth surface which, in the event of the 
derailment of a train, would ensure that little damage 
was done since there would be no projections to foul 
the vehicles. In certain places, where the necessities 
of the work of construction or the traffic demanded 
it, the tunnels would be of enlarged cross section, 


removing the débris could be housed, and ‘such 
things as pumps and ejectors for freeing the tunnels 
of water could be fixed. It was suggested that these 
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Fig. 5—ORO8S SECTIONS OF TUNNELS, SHOWING CONNECTING AND DRAINAGE GALLERIES 


the Channel of water-hearing fissures was improbable 
but not impossible ; 

(3) That the presence of any such fissure could be 
foretold with certainty and without risk to the men 
employed, by providing a pilot drill to be attached 
to the boring machine, an advanced trial hole being 
thus always kept in front of the excavation ; 

(4) That, should such a fissure be encountered, due 
precautions could be taken according to well-tried 
engineering -methods, which, in the opinion of the 
French engineers and his firm, would ensure the work 
being carried past the fault, any water arising from 
such fault being duly excluded ;+ 

(5) That a drainage heading should be driven from 
each side of the Channel, rising towards the centre, 
and connected at Dover and Sangatte with shafts for 
pumping and winding ; 

(6) That the main tunnels should consist of two 
single track circular tunnels each of 18ft. net internal 
diameter, and thus large enough to permit to pass all 
the rolling stock of British and continental main 
lines—excepting only their locomotives, for which 
electric locomotives would be substituted ; 

(7) That there were several great advantages in 
having two single line tunnels in place of a double 
line tunnel, namely (a) the vertical dimensions were 
much reduced which rendered it easier to adjust the 
positions of the tunnels in the grey chalk; (6) the 
ventilation of the works both during construction, 
and after completion, was rendered simpler and more 
efficient ; (c) the cost of any lining was much reduced ; 
and (d) that the work could be more readily carried 
out by the well-tested system of shield combined with 
mechanical excavators ; 

(8) That the tunnels should, at frequent intervals, 
be connected by cross passages provided with air- 
tight doors, so as to render it easy to introduce currents 
of air and to transfer workmen from one tunnel to 
another ; and 

(9) That the tunnels should be well lighted and 
thoroughly ventilated, and the traffic worked by 
electricity. 

Sir Francis then proceeded to enter more into detail, 
and in studying what follows our readers will be 
assisted by the accompanying engravings. 

It was explained that the tunnels, which were to 
follow, generally, the line shown in Fig. 1, would each 
have a total length of 31 miles, this length including 
the necessary junctions with main lines of railway in 
England and France. It was proposed that the 
British company should construct, as its half of the 
undertaking, two single-line tunnels 12 miles in 
length from high-water mark to the middle of the 
Channel, one being for the “up” and one for the 
“down” traffic. These tunnels were to be driven 
chiefly on a descending gradient, but with a slight 
rise near the centre of the Channel. They would be 
arranged 36ft. apart from centre to centre, and 
connected together at frequent intervals by cross 
passages or galleries. Shields were to be employed 
for driving the tunnels and the débris was to be 
carried back by electricaliy-driven belts to wagons 
which would be hauled back to the bottoms of the 

Le The « chemical composition of this ‘substance is very y nearly that 
—_ to form, on burning, Portland cement. Indeed, cement is 

e from the same formation in France. 

t In this connection Sir Francis Fox explained that within the 

preceding four or ave years, high g had been ir 
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water in 
that pressures up to 500 
employed for this purpose: 


enlarged sections might serve as block stations for the 
signalling equipment when traffic was running. 


lined with brickwork. 

The drainage heading on this side of the Channel 
was not to be driven to the middle of the Channel 
but to the lowest point reached by the tunnel, which, 
as will be seen from the longitudinal section, came at 
six miles from the shaft. From this drawing also, it 


drainage heading on the French side a great deal 
further out. The drainage heading was to have a 
gradient of 1 in 500,and was to be connected with 
the two tunnels at such points as might be found | 
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As regards that portion of the tunnel under the | 
land on either side of the Channel, it was to be of the | 
ordinary construction for a double-line tunnel and | 


will be observed that it was proposed to take the | 


progress of some three miles at each face. At any 
rate, it was suggested that the drainage heading 
should be driven ahead at the highest speed prac- 
ticable, the question as to whether it should be 
completed before the main tunnels were commenced 
or whether tunnels and headings should be taken 
forward together being left open. The break-ups, or 
commencement of enlarged sections of the main 
tunnels would be made where the chalk was found 
most suitable, and at each break-up a full-sized shield 
would be erected to permit of the excavation to the 
full external diameter of, say, 20ft. These shields 
would be fitted with hydraulic or electric erectors, 
which would take hold of the sections of lining and 
hold them in position until they were bolted in place. 
Each ring, whether for drainage heading or main 
tunnels, as it was got into position was to be grouted 
up, and on that portion of chalk laid bare at one time 
would be the actual working face, and a length of 
boring equal to one ring of plates. 

With further reference to protection against any 
inrush of water, should water-bearing fissures be 
encountered, Sir Francis Fox explained that, in such 
an event, arrangements would be made for fixing a 
miner’s wedging-crib in the nearest sound bed of 
chalk. The crib would consist of a ring of cast iron in 
sections, tightly wedged up with dry pitch-pine 
wedges and grouted, so as to prevent water travelling 
behind the plating. |The chalk would then be grouted 
in front after pressure. As soon as the broken ground 
had been traversed and good solid chalk again 
| reached, a second wedging crib would, if necessary, 
be fixed, so that any water coming through the 

disturbed strata would be imprisoned between the 
two cribs and prevented from travelling along outside 
| the tunnel lining. 
| As regarded oil it was explained that the 
| best method of keeping up an efficient supply of fresh 
| air throughout the entire length of the heading was 
| by bratticing off the upper portion of the heading so 
as to form a conduit for the air which would be blown 
|in by high-speed fans. When the “ break-ups ”’ 
| were begun this conduit would also have to provide 
air for the men working at the enlarged faces, until 
the second tunnel and crossways were in progress. 
| The. ventilation could then, it was suggested, be 





| effected in a manner similar to that adopted in the 
case of the Simplon Tunnel, where there were two 
parallel galleries with connecting traverses. Fans 
| blew the air in at the end of one gallery, and after 
travelling up to the most recently excavated traverse, 
it returned by the other heading. The volume of air 
was sufficient to keep all the galleries and traverses in 
a perfectly fresh condition. To ventilate the 
advanced end at the face, secondary ventilation 
would be adopted, so as effectually to prevent the 
stagnation of air so common in advanced galleries of 
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advisable, so as not only to serve for drainage 
purposes, and for the removal of the excavated 
material, but also as an aid to the main system of 
ventilation. The interior of the drainage heading, 
which Sir Francis Fox explained, would probably 
have to be lined with cast iron rings, as the main 
tunnels were to be, would have an internal diameter 
of 1lft.,since it was essential that it should be of 
sufficient size to allow of two sets of wagons to pass 
one another, one going in one direction and the other 
in the other, and at the same time to leave enough 
space for air and water pipes as well as for cables. 
It was assumed that a progress of 17 yards per day 
could be maintained for six days a week, having three 
shifts of men at work in the twenty-four hours, the 
work proceeding continuously night and day, with the 
exception of Sundays. 








This would mean an annual | 
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Figs. 6 and 7—CROSS SECTIONS AT MIDDLE POINT AND AT ENGLISH THREE MILE LIMIT 


tunnels and mines, and to enable the men to work 
with vigour and comfort. — 
| So much for the ventilation during construction. 
| The question of how it should be effected when the 
tunnels were completed and the traffic working had 
also received attention, and it was explained that, 
whereas in long tunnels worked by steam locomotives 
it had been found that the most efficient method was 
to blow air into the tunnel against the traffic, so that 
the driver and firemen were kept in fresh air free from 
smoke and steam. In electrically worked tunnels, 
where there were not the products of combustion of 
coal to contend with, the better plan was to blow air 
in the same direction as that in which the trains 
travelled, so that they assisted and did not retard the 
current. With electric traction, of course, the 
amount of air required for ventilation was much less 











554 


THE ENGINEER 


Dec. 22, 1916 








than when coal-burning locomotives are employed. 
On the assumption that the maximum traffic through 
each tunnel would be one train carrying 500 persons 
every ten minutes, it had been calculated that the 
volume of air required to keep the tunnels pure and 
fresh would be about 45,000 cubic feet per minute, 
which would only mean a current of air at a velocity 
equivalent to a very light breeze. There would, 
Sir Francis said, be no difficulty in dealing with this 
volume of air; indeed, it was far less in proportion 
than had had to be provided elsewhere. 

Every possible precaution was to be taken against 
fires occurring in the tunnels. The specially built 
rolling stock to be employed between London and 
Paris and other continental cities was to be con- 
structed of non-inflammable materials. The motors 
and electrical equipment would be carefully encased 
so as to provide against fire in the case of short circuit. 
Assuming, however, that in spite of all the precautions 
taken, there should be a stoppage in the tunnels due 
to fire or any other cause, the passengers could pass 
into the tunnels at the rear ends of the trains, where 
ample space was to be provided as a footpath clear of 
the electrical conductors. If there were fire and 
smoke then-the passengers would be free from it, 
since it was proposed to blow the ventilating air from 
the rear towards the front of the train. The tunnels 
were to be lit from end to end by electricity, an 
entirely separate circuit to that for driving the trains 
being employed. Moreover, it was not proposed 
that the coaches using the tunnel should be lit from 
the main power circuit, but should carry their own 
lighting equipment, so that in the event of the 
failure of the traction current the trains would not 
be plunged into darkness. 

The arrangements of the approach lines and 
terminal stations of the tunnels are so well shown on 
the engravings that it is not necessary to refer to 
them in any detail. The widely sweeping curves on 
the Dover side, and the sharp turn at Sangatte are 
particularly noticeable. On the British side it was 
proposed to provide sorting sidings and a station near 
Maxton, from which the connecting lines would link 
up the Tunnel Railway with the systems of both the 
London-Chatham and South-Eastern Railways. The 
total cost of the whole scheme was estimated at 
£16,000,000, which was to be shared equally between 
the French and British portions of the undertaking. 
The estimate for the British half included the purchase 
of land and buildings and of the existing works at 
Dover; the provision of the electrical installation ; 
the driving of the drainage heading and the sinking 
of its shafts ; the provision of winding and pumping 
machinery ; the driving of the main tunnels; the 
construction of the land approaches, sorting station ; 
sidings, signals, and the junctions with the South- 
Eastern and Chatham main lines; administration 
and parliamentary expenses ; legal and engineering 
charges; interest during construction; financial 
expenses, and a provision for contingencies. 

The foregoing represents practically the condition 
in which the Channel Tunnel scheme is at the present 
moment, so far as engineering proposals are concerned. 
There may, as we have said, be found to be modi- 
fications in any plans which may in future be brought 
forward, but it seems probable that, if there are, they 
will not materially affect the line of the main tunnels 
under the Channel, nor the methods of constructing 
them. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. III,* 


So far we have dealt briefly with metals, indicating 
only a few of the debts of industry to science, yet 
covering items affecting vast industrial and commer- 
cial interests—debts seldom acknowledged, and never 
adequately paid. We have given examples as they 
occur to us, and, before proceeding to consider 
chemical] industry proper, must refer briefly to one 
or two more non-ferrous metals in which science has 
shown special interest. 

Chromium, which was discovered by Vauquelin in 
1797, and is much used in the manufacture of special 
steels, has a very high melting point, and on that 
account cannot be prepared in a fused state by 
ordinary methods. The metal was isolated by 
Deville by heating chromium oxide and sugar char- 
coal in a lime crucible ; and by Wobler by heating 
the chloride with metallic zinc under a layer of 
sodium chloride, and subsequently removing the 
zine by treatment with nitric acid, the chromium 
being thereby obtained in the form of a grey powder ; 
but these and similar methods could not be adopted 
economically on a commercial scale. In 1893 
Moissan published the method whereby a mixture 
of chromium oxide and carbon is heated to the high 
temperature of the electric furnace, giving a product 
containing large quantities of carbon from which it 
can be freed only by difficult and expensive processes. 
Ferrochrome, however, an alloy of iron containing 60 
to 70 per cent. of chromium, is manufactured on a 
large scale by the thermite process. Chromite, an 
ore of chromium and iron, is finely crushed and well 
mixed with aluminium dust. The mixture is ignited 
with the aid of burning magnesium. The aluminium 
reduces the oxides of iron and chromium with evolu- 
tion of great heat, and consequent production of a 
high temperature, sufficient to fuse the ferrochrome, 
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the alloy being thus produced in a compact and 
homogeneous condition. Chromium metal of over 
99.5 per cent. purity can be obtained by the thermite 
process, the principal impurities being small quanti- 
ties of iron and silicon. The thermite process is used 
when freedom from carbon is desired, that of Moissan 
being applicable when the presence of a certain 
quantity of carbon is not objectionable. 

Thorium, discovered by Berzelius in 1828, is 
interesting scientifically by reason of its radioactivity. 
It has found no useful application as a metal, but its 
oxide, thoria, has proved invaluable to the gas 
industry, being used for the manufacture of incan- 
descent mantles, of which the world’s production is 
estimated at over 400,000,000 annually. Thoria, 
when heated directly in a flame, possesses the property 
of converting heat energy into light. Research was 
therefore directed to the utilisation of this property, 
the evolution of the modern gas mantle being the 
result of purely scientific investigations, requiring 
great skill and patience. Not the least difficult pro- 
blem to be solved was the production of thoria in 
the necessary state of purity. In the early history 
of the manufacture of the mantles, the known sources 
of thoria were not numerous, although the available 
ores were rich, and presented little difficulty in treat- 
ment, but the discovery of large deposits of monazite 
sand in South America stimulated the industry by 
considerably diminishing the cost of the materials 
employed. For a time, while the value of the sand 
remained unrecognised by the States wherein it was 
found, the sand was shipped to Europe as ballast—an 
illustration of the advantages to be gained from 
scientific investigation into natural resources. How- 
ever, that is another story! Monazite is a complex 
mineral consisting of the phosphates of thorium and 
the metals of the rare earths, occurring mixed with 
other minerals as a sand. To obtain pure thoria 
from this ore a protracted treatment is necessary, 
involving concentration by tables and by magnetic 
separation, followed by fractional precipitation of 
the oxides from solution. The thoria appears on the 
market as nitrate. In the manufacture of mantles 
a cotton framework, supported on an asbestos collar, 
is soaked with a solution of the nitrate and dried ; the 
cotton is burned away, and the resultant oxide is 
hardened by further heating, and stiffened by dipping 
into collodion, which in turn is removed by burning 
when the mantle is placed in position ready for use. 
It was found that the presence of one per cent. of 
cerium oxide in the mantle increased to a maximum 
the transformation of heat energy into light, whereas 
a marked diminution of luminosity was observed 
when the quantity of cerium oxide was increased or 
diminished. For this reason the equivalent of one 
per cent. of cerium oxide is added to the solution of 
thorium nitrate. The credit for practically the whole 
of the scientific work underlying the industry is due 
to Auer von Welsbach. 

Vanadium, discovered in 1830 by Sefstrém, in the 
refinery slag of the iron ore of Taberg, in Sweden, is 
of increasing service to the maker of special steels. 
In effect 0.2 per cent. is equivalent to 3 to 4 per cent. 
of nickel, and experience tends to show that it imparts 
to steel the power of resisting changes caused by 
vibration, a most valuable property from the engi- 
neer’s point of view. It is mainly used as an alloy, 
ferrovanadium, prepared by the thermite process. 
It is worthy of note, as affording an instance of the 
utilisation of ‘‘ waste,” that the mixture of metals 
obtained by reducing the rare earth oxides forming 
the residue of monazite after the extraction of thoria 
is employed, in the place of aluminium, to produce 
pure vanadium by a method resembling the thermite 
process. 

HEAVY CHEMICALS AND ALKALI, 

In reviewing the progress made in chemical 
industries proper, we are met with such a condition 
of interdependence that it is impossible to avoid over- 
lapping of the subjects to be treated. Moreover, 
the steps made in the improvement and development 
of processes, and in the evolution of new products, 
are so numerous that space will not allow of a com- 
prehensive scheme. Indeed, the library of the Patent- 
office, one of the best for technological literature, 
cannot contain all that is due to chemists, nor disclose 
to what chemists the credit should be given for many 
important advances. We must, perforce, recognise, 
however, that science is the basis of all substantial 
development in the industrial arts, and that the rule 
of thumb is dead. 

It has often been said that the prosperity of a 
country might be gauged by its output of sul- 
phuric acid; yet it is remarkable how little 
the man in the street realises the importance of 
this substance. He has a vague idea that it is 
the same thing as, or in some way akin to, vitriol, 
which he knows is destructive to clothing, and is 
associated with charges of criminal assault wherein 
some evil-minded wretch has employed it as the 
agency for disfiguring the features of a fellow-being. 
If he were told that, even in normal times, the world’s 
output exceeded 5,000,000 tons he would marvel 
how it is that he never sees, and probably never 
has seen, the substance. The reason for this is, 
that the consumer of large quantities of the acid 
generally finds it convenient and economical to make 
it himself. Thus, although large quantities are 
produced and consumed there is only a comparatively 





small quantity on the market. When we come 





to consider its technical applications we find there 
is scarcely an industry that does not depend directly 
or indirectly on its use. It is employed in the 
manufacture of superphosphate fertiliser, as a solvent 
for metals, for example, in the parting of gold 
and silver, as a constituent of dipping baths for 
cleansing brass and bronze castings, and is used 
in the electrolytic refining of copper. Ammonia 
from the coal-tar and shale oil industries is absorbed 
in sulphuric acid, the resultant sulphate being exten- 
sively employed as a fertiliser. (The world’s 
production of ammonium sulphate probably exceeds 
1,500,000 tons.) The refining of oils, fats, and waxes, 
and tar and petroleum products is also carried out 
with the aid of sulphuric acid, and it is extensively 
used in the manufacture and sulphonation of dyestuffs. 
Nitric acid, guncotton—and therefore, cordite, collo- 
dion and _ celluloid—nitroglycerine for dynamite, 
phenol, picric acid, T.N.T., ether, saccharine, many 
drugs, liquid glue, alum, persulphates, and a host 
of other useful substances are produced by processes 
in which sulphuric acid is an essential factor. It 
must be remembered, moreover, that many such 
substances are but the starting materials for the 
manufacture of other products; so that regarded 
as a medieval ancestor, sulphuric acid can boast 
a genealogical tree of no mean order with many 
a noble family and innumerable progeny. Nor 
must we forget that not the least important of its 
uses is the laboratory, where also many of its relations 
are to be found among the reagents required by 
the chemist. Discovered in the fifteenth century 
by the alchemists, it was made up to about 1770 
by two methods : (i.) by the distillation of crystallised 
sulphate of iron prepared by roasting iron pyrites ; 
and (ii.) by the combustion of sulphur in a bell jar 
over water. Of these methods, the first survived 
until recently, being the only method available 
for making fuming acid, the second being the fore- 
runner of the modern lead chamber process. Both 
are attributed to Basil Valentine (15th century), 
who next discovered that by the addition of antimony 
sulphide and nitre, the yield could be substantially 
increased. Up to about the middle of the eighteenth 
century the principal workers at the problem had 
been alchemists—monks and others—the pioneers 
of modern science ; and the only process that could 
be called a manufacture was that with sulphate of 
iron as starting material. At about that time, 
however, two French chemists, Lefévre and Lemery, 
produced a method, used on a small manufacturing 
scale, wherein a mixture of sulphur and nitre, without 
antimony sulphide, was burned under a bell-jar 
over water. About 1770 Dr. Roebuck, of Birmingham, 
first employed lead chambers containing water, 
instead of glass bell-jars, thus considerably enlarging 
the scale of operations. The procedure was the same 
as in the bell-jar method. The floor of the lead 
chamber was covered with a few inches of water, and 
a kind of stand in the middle of the floor carried the 
charge of sulphur and nitre. The charge was ignited 
and the door was immediately closed and luted 
securely. The operations of charging, burning, and 
discharging were repeated until the acid attained 
the maximum strength compatible with the safety 
of the lead, when the liquid was drawn off and concen- 
trated. This was a discontinuous process, but in 
principle it was the modern continuous method 
in a primitive state. The transition from the one 
to- the other was gradual, the outcome of much 
thought and research. A step towards continuity 
of working was obtained by burning the sulphur 
in a separate vessel, and leading into the lead chamber 
the products of combustion, mixed with excess of 
air, and the fumes evolved on treating nitre with 
sulphuric acid. Complete continuity and greater 
speed of working was obtained when Kestner intro- 
duced the injection of steam into the chamber. 
The rationale of the process was explained by chemists 
by the aid of various theories, but a fact of great 
importance was clearly recognised, viz., that the 
nitric acid was merely a carrier of the atmospheric 
oxygen, and needed to be used only in small quantity. 
Next it was found that the spent gas issuing from 
the chamber gave rise, in contact with atmospheric 
air, to oxidised nitrogen compounds that could be 
used again in the chamber. Nitre being the most 
expensive raw material, many efforts were directed 
towards the recovery of these gases and their return 
to the circuit. The most successful of these and 
the one universally adopted was due to the great 
French chemist, Gay-Lussac, the friendly rival 
in many fields of work of our own Sir Humphry 
Davy. The gases issuing from the chamber were 
conducted up a tower of lead or stone, packed with 
coke, down which a slow stream of strong sulphuric 
acid was caused to trickle. The acid issuing from 
the foot of the tower contained all the oxides of 
nitrogen present in the chamber gas. This acid 
was then conveyed to the top of another tower, 
invented by Glover, and in penetrating the length 
of the tower was met by the hot gases from the sulphur 
burners and deprived of its nitrogen oxides which 
were returned to the chamber with the ingoing gases, 
to play again their part in the transformation. The 
acid drawn from the chamber was concentrated 
in glass retorts, platinum being afterwards substituted 
for glass. Although the initial outlay on platinum 
was very considerable, the loss by breakage was 
avoided. 
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RAILWAY MATTERS. 


Tae Highland Company’s station at Hopetown will 
be closed as from January Ist, during the continuance 
of the war. Hopetown is on the Moray Firth coast 
at the end of the Alves—Burghead—Hopetown branch 
and all traffic for Hopetown will be dealt with at Burghead. 


THERE are 150 sleeping cars on British railways, of 
which 53 are jointly owned by the three companies 
that form the East Coast route, 46 belong to the London 
and North-Western, 23 to the Midland, 14 to the Great 
Western, 12 to the Caledonian, and 2 to the Highland. 


Botn Meakin and Tinsley, the signalmen found guilty 
of manslaughter arising out of the Quintinshill accident 
of May 22nd, 1915, were released on the 15th instant. 
Tinsley was under sentence of three years’ penal servitude, 
but the Home Secretary agreed to his release when 
Meakin had served his term. 


In the December issue of the London and North-Western 
Railway Gazetté it is stated that the average loading of 
the 5.20 p.m. Euston to the North is 430 tons, and it is 
timed to travel from Euston to Stafford, 1334 miles, at an 
average speed of 52.7 miles per hour. On a recent 
occasion it had on 449 tons behind the tender, and, despite 
a slack at the entrance to Nuneaton Station, the slip 
carriage, due there at 7.15, arrived at 7.10. 


Or the men of the London and North-Western Railway 
who have joined the Colours, 749 have been killed in 
action, drowned, &c.; 360 have died from wounds; 132 
have been reported ‘missing and presumed dead ; 109 are 
missing, 3941 have been reported wounded, and 197 are 
prisoners of war. Of the 3941 wounded, 2660 have 
returned to military duty. Of the prisoners 177 are in 
Germany, 6 in Turkey, 2 in Bulgaria, 3 in Holland, and 9 
in Switzerland. 


Two new 44-0 tender engines have recently been 
supplied to the Highland Company by Messrs. R. and W. 
Hawthorn, Leslie and Co. The cylinders are 20in. 
by 26in. stroke, the boiler pressure 160 lb. per square 
inch, the coupled wheels 6ft. 3in. diameter, the total 
length over buffers 55ft. 7in., and the weight in working 
order 98 tons 2 ewt. The engine is equipped with a 
Robinson superheater, Walschaerts valve gear, and a 
Belpaire type fire-box. 


In Le Génie Civil recently it was stated that in January, 
1914, there were 5751 locomotives on the trunk railways 
of France fitted with either compound cylinders or super- 
heaters, or both, and that they ran about 300 million 
kilometres during the year 1913. On the Chemin de fer 
du Midi the coal consumption of the engines fitted with 
superheaters averaged 15.67 kilos. per kilometre, but 
those doing the same duty and not fitted with super- 
heaters used 19 kilos. on an average. 


Tue Midland Railway Company was recently successful 
in the Chesterfield County-court in obtaining judgment 
with costs against a firm of haulage contractors for 
wagon demurrage. His Honour, in giving judgment, said 





NOTES AND MEMORANDA. 


Some 5,000,000 tons of iron and steel in the form of 
rails, girders, sleepers, pig and ingots were impo 
into India in the year 1914, the quantities produced 
by the iron and steel works in India amounted to less 
than 300,000 tons. India also imports annually over 
£5,000,000 worth of iron and steel machinery. 


Tr is stated in an American paper that the great guns 
which the Germans used at the commencement of the war 
were made of an alloy of molybdenum, in which this 
ingredient amounted to from 3 to 4 per cent. It is esti- 
mated that at present prices 12in. guns made of an alloy 
of this kind, containing from 3} to 4 per cent. molyb- 
denum, would cost 25 per cent. more than with ordinary 
steel, but the useful life would be increased 2000 per cent. 


It is estimated by Dr. Thomas H. Norton, of the 
U.S. Bureau of Commerce, that the American production 
of benzole during 1916 will be 120,000 tons; toluol, 
32,000 tons; and refined naphthalene, 100,000 tons. 
In a bulletin published by the Bureau of Commerce, 
showing the production of these products in November, 
1915, the approximate monthly production at that time 
was 7500 tons of benzole, 1850 tons of toluol, and 1000 tons 
of naphthalene. 

THE “ safety-first ’? movement in Illinois is credited 
largely in the last year with having reduced the number of 
accidental deaths by railways and electric lines by 286, 
and the number of persons injured by 1489. These 
figures are contained in the first annual report of the 
accident division of the engineering department of the 
U.S. State Public Utilities Commission. A comparison 
of the accidents on the electric railways for the years 








1914 and 1915 shows a decrease from’ 188 killed and 
2174 injured to 186 killed and 1246 injured. 


| A counr of traffic on Fifth-avenue, New York, is made 
| at intervals by the Fifth-avenue Association. The latest 
| count was made on October 18th, and showed that between 
8 a.m. and 6 p.m. 17,151 vehicles passed north and south 
at Forty-second-street, which is 1300 more than on 
January 26th. This means about a vehicle each two 
seconds. The number crossing Fifth-avenue along Forty- 
second-street was about half as great. Commercial 
vehicles constitute only about 2 per cent. of the total of 
Fifth-avenue ; while they amount to about 30 per cent. 
on Park-avenue, which runs parallel with it. 


Because of the stoppage of tin imports, Germany is 
reported to have prohibited’ the use of solder containing 
more than 30 per cent. of tin, and the tin so used must 
have been recovered from dross or scrap. The making of 
soldered joints has to be restricted to cases where lapping, 
riveting and electric or autogeneous welding are impractic- 
able. It is stated in the Jron Age that a usable solder can 
| be prepared from ten parts of tin, 80 of lead and ten of 
| cadmium. Although cadmium is three times as expensive 
| as tin, the extra cost is considered of no consequence 
| because of the necessity of using tin for other purposes. 


| THE John Fritz medal was presented a few days ago in 





that it was preposterous in these times of stress that men | Boston, United States of America, to Dr. Elihu Thomson 


engaged in work of public importance should have their 
time wasted by being brought there, and also that the 
time of the Court should be occupied in such matters. 
Railway companies could not exist if they had to consider 
such absurd conditions as those the defendants thought 
they were entitled to impose. 


Tue Chillagoe Railway has been bought by the Govern- 
ment of Queensland for £450,000. This Railway is 
103 miles long, and on it are three branches, two of 
which belong to the State, which was in the anomalous 
position of having to depend on the privately owned 
Chillagoe Railway to’link up with the general Government 
system. The third branch, the Mt. Mulligan line, was 
owned by the Chillagoe Company, and it is surmised 
that it is comprised in the deal. The 103 miles of the 
Chillagoe line, added to the 30 miles of the Mt. Mulligan 
line, make 133 miles of line probably comprised in the 
deal. It was stated in a responsible quarter that the 
Chillagoe smelters’ machinery and the Mt. Mulligan 
coal mine were also being negotiated for, but there is 
no confirmation of the statement. 


Tuer American Railway Association having been asked 
to support a national agitation for the adoption in the 
United States of Daylight Saving, it has agreed that 
although the present subdivision is scientifically correct, 
yet, in the event of a nation-wide movement to 
change the hands of the clock in order to readjust 
the hours of daylight to the hours of labour, the 
railroads should not antagonise the movement. It 
was the feeling of the Association that. the railroads would 
not suffer any very serious inconvenience nor disarrange- 
ment of schedules by the change as proposed, although 
such a change from a scientific standpoint was not 
warranted, nor was the Association in sympathy with the 
movement. This opinion, we would add, may be regarded 
as decidedly authoritative, as the American Railway 
Association organised and carried through the scheme 
of Standard Time in 1883. 


Cotonet Drutitt’s report on a collision that occurred 
at the Great Northern Station, Lincoln, on October 2nd, 
has just been issued. A Great Northern train had arrived 
at 7.53 and unloaded passengers. A Great Central train 
followed and the driver was warned by a green light. 
The man, however, ran into the standing train, doing 
some slight personal injury and derailing four vehicles. 
A passenger who did not complain of injury subsequently 
died. The driver said he did not see the green light, 
and in this there is a weak point, as the signalman said 
it was the custom to put the green lamp on the instrument 
shelf in the signal-box in a direction facing the driver. 
This practice has, apparently, been aecepted by the 
railway company owing to the signal-box being a very 
busy one, but Colonel Druitt says something more definite 
must be done. The driver also said there was no tail- 
lamp on the standing train. Whilst some witnesses said 
that there was, the weight of evidence favoured the driver, 
who, further, could not see the train owing to the restricted 
lighting of the station. That the side lights had been 
put out by someone was admitted. Neither the tail 
nor side lights should have been extinguished until the 
train had gone forward into the carriage sidings. 


for ‘‘ Achievements in Electrical Inventions, &c.” The 
medal is awarded from time to time for notable scientific 
or industrial achievements, and was provided for in 
a fund subscribed in memory of the engineering pioneer, 
John Fritz. The award of the medal is made by a perma- 
nent board composed of four members from each of four 
American national engineering societies, namely, the 
American Society of Civil Engineers, the American 
Society of Mechanical Engineers, the American Institute 
of Mining Engineers, and the American Institute of 
Electrical Engineers. 


An 18-mile tunnel, which will be one of the longest 
in the world, is to be driven between Prattsville, N.Y., on 
Schoharie’ Creek, and a point on Esopus Creek near 
Shandaken, through one of the main ranges of the Catskill 
Mountains. The tunnel will be contracted for next 
spring by the Board of Water Supply of New York City. 
It will supply the necessary 250,000,000 to 300,000,000 
gallons daily to operate the Catskill aqueduct at full 
capacity, according to the Engineering Record. The 
tunnel is to be horseshoe shaped, about 13ft.in diameter, 
and lined with concrete. There will be seven or eight 
shafts, varying in depth from 100ft. to 640ft. The 
distance between the shafts will vary from about 10,400ft. 
to 14,200ft. 

THe United States battleship Oklahoma is the last 
American battleship which is to be equipped with 
reciprocating engines. She is sister ship to the Nevada, 
fitted with Curtis turbines, and built by the Fore River 
Shipbuilding Corporation, of Quincy, Mass. Authorised 
by an Act of Congress, approved March 4th, 1911, the 
Oklahoma was built under contract by the New York 
Shipbuilding Company, of Camden, N.J., at a cost of 
£1,185,200. The time of completion; under the terms of 
the contract, was three years. She is a twin-screw 
vessel of about 27,500 tons displacement, and designed for 


24,800 indicated horse-power. Her boilers are of the 
Babcock and Wilcox oil-burning type. 


Two new types of condensation pump are described 
in the General Electric Review by Mr. Irving Langmuir, 
one built wholly of glass and the other wholly of metal. 
In these pumps a blast of mercury vapour carries the 
gas into a condenser. This action is similar to that in 
a steam ejector and in a Gaede diffusion pump. The 
method by which the gas is brought into the mercury 
vapour blast in the condensation pump is based on a 
new principle which is essentially different from that 
employed in the steam ejector or Gaede diffusion pump. 
In the new pumps the gas to be exhausted is caught 
by the blast of vapour and is forced by gas friction to 
travel along a cooled surface. By maintaining this 
surface at such a low temperature that the condensed 
mercury does not re-evaporate at an appreciable rate, 
it is possible to keep the mercury vapour from escaping 
into the vessel being exhausted. The action of this pump 
therefore depends primarily upon the fact that all the atoms 
of mercury striking a mercury covered surface are con- 
densed instead of even a fraction of them being reflected 
from the surface. The condensation pump is characterised 





by extreme speed—3000-4000 c¢.c. per second. 








a speed of 20.5 knots with the main engines developing. 


MISCELLANEA. 





Puans are being completed for a new central station 
for Toledo, which may have a capacity of 120,000 kilowatts, 
and cost about £1,200,000. Such a plant will be capable 
of providing for an increase of 100,000 in population. 


A writer in a foreign journal points out that according 
to Jean Jacques Perret, the well-known French author 
living in the eighteenth century, Damascene blades were 
probably hardened in olden times by a powerful blast of 
cold air issuing from a” narrow passage between two walls 
specially built for the purpose. 

Tue number of “ Isherwood ” vessels contracted for to 
date in this year is 152 with a total gross tonnage of about 
698,875, which is equivalent to about 1,000,000 tons in 
deadweight carrying capacity, thus making the total 
number of vessels built, under construction and on order 
620, with an aggregate deadweight carrying capacity of 
over four and a-half million tons. 

INVERTED hammers can be used to pull the longest steel 
sheet piling, if it has been properly driven. This is said to 
have been conclusively proved in the removal of the coffer- 
dam for New York City’s Forty-sixth-street pier. Here 
many 72ft. piles came out with a direct pull of 40 tons, 
and, according to Engineering Fecord, it is doubtful if any 
but the key piles required more than the equivalent of 
100 tons. 


Tue Mexican Government has installed in the cartridge 


| factory of the national arsenal in Mexico City new and 


modern machinery capable of turning out two hundred 
thousand rifle cartridges daily. There are employed 
in the arsenal over two thousand hands, who constitute 
a small town of their own, with stores, moving pictures, 
&c. It is expected that in the future there will be no 
necessity for the Government to seek supplies of cartridges 
in foreign countries. 


THE West Okanogan valley irrigation project, probably 
the only one financed and built during the present war 
period, was surveyed, designed, and constructed in less 
than one year. It will provide water for 10,000 acres of 
land in the Okanogan River valley, Washington, extending 
for 30 miles south of the Canadian boundary line. The 
main line construction involved 36 miles of earth ditch, 
27 miles of wood and steel flume, and 4.4 miles of wooden 
pipe—a total of 67.4 miles of conduit. The Engineering 
Record says this project is the first of its kind built under 
the irrigation ‘district law of the State of Washington. 


In a paper recently read before the Midland Section of 
the Coke-Oven Managers’ Association, by Mr. J. A. 
Wilson, the author said the efficiency of a benzol scrubbing 
plant depends on several factors, chief among which are 
the temperature of the gas, the quality and amount 
circulated of the wash oil, the extent to which the still 
de-benzolises the oil, the area of the scrubbers in relation 
to the quantity of gas to be dealt with, and last, but not 
least, careful chemical supervision. The last-named 
should include daily testing of the gas before and after 
the scrubbers, and regular sampling of the oil at various 


| points in the circulating system. 


} 





THE present status of the United States Army Air 
Service does not indicate that the Government has made 
any serious effort to keep pace with the game, says the 
Scientific American. For the Mexican expedition only 
eight aviators were available. In spite of the fact that 
Villa had no anti-aircraft- guns, -these machines lasted 
about two weeks. Under ordinary conditions of use with 
a first-class Power they would not have lasted a week. 
The wastage in this branch of the service is enormous. 
So if the United States are not to be hopelessly out- 
classed in this very important field, says the above paper, 
it behoves the army to act, and to act quickly. 


In the course of a paper on the “ British Coal-tar 
Colour Industry,” read before the Society of Arts by 
Mr. C. M. Whittaker, B.Se., the author said the British 
are a remarkable people in the way they depreciate the 
efforts of their own countrymen. He said the service 
of the technical experts of the German firms had been 
repeatedly mentioned‘ without any similar mention of 
the service of the British firms. Owing to the relative 
scale of the operations of the Germans as compared with 
the British firms, the German experts were naturally 
more numerous. They also had this fact in their favour, 
that they were often welcomed where the British expert 
was not welcomed. 


Tue Development of Resources. Committee of the 
South African Institute of Electrical Engineers has 
issued a report on the possibilities of establishing in South 
Africa electro-chemical industries on a commercial basis. 
At present agriculture and mining require annually more 
than £2,000,000 worth of chemicals, all of which are 
imported into the country in the form of fertilisers, 
cyanide and nitrates. In order to manufacture them the 
chief essentials are cheap electricity, abundant coal, lime- 
stone and labour, all of which may be had in South Africa. 
The report considers ‘the question of manufacturing 
certain compounds, and concludes that they can be made 
profitably provided the raw materials are obtainable at 
reasonable rates. 


AcTING upon the recommendations of Dr. J. W. 
Turrentine, an expert of the United States Bureau of Soils, 
the Secretary of the Department of Agriculture has 
determined upon the erection of a Government plant to 
obtain potash from kelp on the coast of Southern California. 
According to the Chemical Trade Journal, the Government 
will seek not only to produce the potash from the kelp 
at a minimum cost, but they will also seek to utilise such 
by-products as nitrogen, iodine, and other minor by- 
products which will result from the process. The private 
concerns now operating these kelp plants dry the kelp 
and then burn it in the open and ship the kelp ash for its 
potash content. In the Government plant kelp will 
first be dried by means of a series of rotary driers. It 
will then be distilled by means of a modified coke-oven. 
In this way it will be possible to conserve the nitrogen, 
iodine, and other by-products. The charcoal which will 
result will contain the potash salts, and these will be 
taken from the charcoal in solution. The charcoal may 
then be used as fuel if desired. The combustible gases 
obtained may also be used as fuel. 
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DEATHS. 


On Saturday, Sth raee Mr. JOHN Pratcnitt, of the firm of Pratchitt 
Bros., of Carlisle, aged 8: 

On the 18th Pet at Clive House, Welsh 
Hutcuins, M. Inst. C.E , youngest son of the late 
Hutchins, of East Bridgford, aged 75. 
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DECEMBER 22, 1916. 


Pre-War Conditions. 


We heard the remark made a few days ago that 
what the workman means when he demands a return 
to pre-war conditions is the reinstatement of the 
privileges the trades unions have secured, but not 
a return to the wages paid at the time those conditions 
came into being. There is, we believe, a good deal 
of truth in this statement, and it is even freely 
accepted by employers that never again can the 
country return to the rates of pay which were accepted 
before the war set up new standards. Indeed, it is 
probable that the unions will argue that wages 
must not be measured by their absolute amount, 
but by their power to purchase the necessities and 
amenities of life. But if they do take up that 
position, and we do not deny that it has in it an 
element of justice, the employer must be permitted 
to ask how he is to pay the increased wages demanded 
if foreign markets refuse to purchase his goods at. 
the higher price he obviously will be forced to charge ? 
The reply has been given frequently in these columns 
of late. It is only by an increase of the general 
efficiency of the producing powers of the country, or, 
in other words, by increased output per person 
employed that we can hope to meet the new con- 
ditions. The increased output may spring partly 
from the efforts of the employer, partly from the 
inventor and discoverer, and partly from the workers 
themselves. Let us notice, however, in passing. 
that the last only is of permanent avail. The com- 
petitors of other nations may introduce machinery 
of the latest class: our discoverers and inventors 
may bring forward new processes or the improvement 
of old, but other countries will take them up and 
use them in spite of all we may do to prevent them. 
In labour alone, if the employers of all nations are 
regarded as equally progressive, and have equal 
facilities for obtaining raw materials, can competitive 
economy be effective. Given that the other things 
are equal, and they are very nearly equal in well- 
managed industries, that nation will be able to sell 
most cheaply which has the lowest labour cost. per 
piece. 

If labour means, as we fear it does not mean, the 
return to pre-war conditions as established by the 
greater charters, little could be said against the 
demand. Let us recall that in 1897 the three prin- 
cipal engineering unions entered into a formal agree- 
ment with the Employers’ Federation, and that in 
1907 that agreement was renewed. It may be useful 
here to remind our readers that) amongst other 
things it was admitted by the agreement to be the 
right of the employers “ to select, train, and employ 
those whom they consider best adapted to the 
various operations carried on in their workshops, 
and to pay them according to their ability as work- 
men. Employers, in view of the necessity. of obtain- 
ing the most economical production, whether by 
skilled unskilled work, have full discretion to 
appoint the men they consider suitable to work all 
their machine tools, and to determine the conditions 
under which they shall be worked.” That agreement 
appeared to give the employer the power to use 
labour as he thought best, and to remunerate it 
according to its value. That is all that is required 
now, and if labour will agree to return to these 
conditions, we believe that not only will employers 
have never a word to say against them, but will 
very willingly see their workpeople earning at least 
as much money as they are receiving now. But, 
unfortunately, that is not likely to happen. It is 


more probable that the demand will be for a return 





to those pre-war conditions which had gradually 
accumulated round the 1907 agreement and destroyed 
much of its character. ‘‘ Anyone,” said Mr. J. R. 
Richmond, in an address delivered in Glasgow not 
long since, “ who is familiar with shop practice is 
aware ... that encroachment after encroachment 
was insidiously made with the full sanction and 
cognisance of trades union officials, that the agree- 
ment, so far from being honestly and fairly kept, 
was flagrantly and continually broken. Thus, many 
of the rules, practices, and customs which the Govern- 
ment is under obligation to see restored were esta- 
blished by direct violation of the terms of a mutual 
bargain.” We do not for one minute ask, on behalf 
of the employers, that the Government should depart 
by an inch from its promise. When the war is over 
the conditions must. be restored in as far as it is 
possible to restore them, but that having been done, 
labour and capital, through the mutual associations 
which have been set up, should seek to find some way 
of removing the restrictions which have made the 
1907 agreement in many respects a dead letter. 
We believe that the clearest thinkers amongst the 
labour leaders see the necessity for this course them- 
selves. Indeed, they have, we are convinced, 
often been carried forward by their followers against 
their own convictions, and have unwillingly supported 
changes which in their heart of hearts they knew to 
be against the best interests of labour. They would 
be glad to see such restrictions go, and would not be 
the last to rejoice if means could be found for con- 
trolling men who, owing to indifferent education, 
are liable to be led away by the speaker, who appeals 
most plausibly to their pockets and their prejudices. 
In his presidential address to the Junior Institution 
of Engineers, on the 11th inst., Mr. F. W. Lanchester 
said, “I have heard the opinion expressed, and that 
in very well-informed circles, that the labour leaders, 
after the object-lesson of the war in the cutting down 
of costs and increase of output, realise fully that the 
old restriction of output policy was a mistake 
detrimental to their best interests; and, further, 
that no question will ever arise again of restricting 
output as part of a trades union policy. Let us hope, 
in the interests of the rank and file of labour, and of 
the whole country, that this is so.” We would go 
further than Mr. Lanchester, and say that we believe 
the most far-seeing labour leaders had always known, 
long before “the object lessons of the war,” that 
reduction of output was a bad policy. The fact that 
they so frequently assert that “ca-canny ” policy 
has never been officially recognised is sufficient 
evidence the union officials recognise that it is 
indefensible. If the leaders are strong enough to 
carry their men with them, then we are confident 
that the unions themselves will be amongst the first 
to insist that payment by results, payment by merit, 
shall take the place of payment by hours which, 
even in piecework shops, prevails at the present time. 
Thus a departure of the greatest moment will be 
made voluntarily from the pre-war conditions. 

Many people look upon the immediate economic 
position with the deepest forebodings. We take a 
happier view. A period of enormous difficulties 
has to be passed through, a period in which employer 
and employed will have to exercise the greatest 
self-restraint. But there never was at any time such 
a lively desire to meet on better terms, to bury old 
prejudices and old enmities, to let bygones be bygones, 
and to open with a new page the new chapter on 
which the world is about to enter. Things cannot 
be after the war as they were before it. Pre-war 
conditions cannot prevail again. The industrial 
world has been changed fundamentally by the great 
cataclysm through which it is passing. Industrial 
Britain has very largely to be rebuilt, and it w ill be 
ten thousand pities if we do not take advantage of 
the fact to make the new fabric better in every 
respect than the old. The first phase of the factory 
system has continued for about a century, and has 
been brought to an end by the war. The new phase 
is about to begin. The owner whose works are burnt 
down rebuilds them on a better model. Let us follow 
his example. Rather than looking forward to a 
return to pre-war conditions, let us set our faces 
steadfastly towards conditions far better industrially 
and socially than those which the war has wiped 
away. What we want is a better industrial Britain, 
not the same industrial Britain that we had in the 
spring of 1914. 


The Railways of Ireland. 


In the statement of the Chancellor of the 
Exchequer, made when introducing the Supple- 


mentary Vote of Credit on the 14th inst., confirmation 
is found for the assumption we have more than once 
hazarded that the control by the Government of 
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the railways of England, Scotland, and Wales has 
been to the financial and to the commercial advan- 
tage of the State. Mr. Bonar Law said that “it 
was a good bargain for the State. It was good, not 
merely from the point of view of the convenience 
—the immense convenience—which central control 
gives, but it has been good also financially. I have 
not been able to get detailed figures. I do not 
suppose I should give them if I had, but I may say 
this, that up till now it has been a good financial 
transaction, and though conditions have been changed, 
as the House knows, by the grant of a war bonus to 
the railway employees, I have every reason to believe 
that, in spite of that, there will be no financial loss, 
but probably some financial gain, in consequence 
of the arrangement which has been made in regard 
to the railways.” Whilst railway shareholders 
may feel sure that any profitsat present accruing from 
the working of railways are going into the coffers 
of the State instead of assisting to swell the dividends, 
they must admit that the circumstances might have 
been very different ; the railways might have been 
working at a loss. 

The railways of Ireland did not, however, pass 
to the control of the State when those of the 
rest of the kingdom did. The reason for this 
exemption has always been difficult to com- 
prehend. It is true that there were, compared 
with England and Scotland, few movements of men, 
military stores, &c., to be anticipated, but from the 
political aspect—sufficiently indicated by the German 
hopes of Irish sympathy and the importance of the 
Irish railways, had the approach to England from 
the south and east been threatened, and the only 
open door been from the west—the desirability of 
having the railways of Ireland at the entire disposition 
of the State appeared to us as eminently desirable. 
However, in this, as in other matters, events have 
favoured the State, in that, except during the rebellion 
in May last, the military demands on the Irish 
railways have been, compared with what has been 
done on this side of the Irish Channel, practically 
negligeable. It so happened, too, that for a while 
the shareholders in Irish railways had no reason to 
regret the position. The traffic receipts as a whole 
have increased year by year. Those for 1914 were 
higher than those for 1913, and those for 1915 higher 
still, and, judging from the weekly returns, 1916 
will show yet better results. This fact incidentally 
shows what a remarkable country Ireland is. Since 
the war broke out she has been deprived of the visits 
of the holiday-makers from England and the American 
tourists. There are practically no engineering works 
or shipbuilding yards except in Belfast, and a few 
in Dublin, to reap the benefit from the trade that 
gruesome war brings, and yet the traffic has increased. 
On the other hand, however, operating expenses 
have, naturally, greatly increased. The material 
for permanent way, locomotives, and rolling stock 
has greatly risen in price, whilst the coal used for 
locomotive purposes has increased year by year, 
so that it was 20 per cent. higher in 1915 than in 
1913, and is 40 per cent. higher now. Meanwhile 
living has, in Ireland as in Britain, increased in 
price, but whilst the railway companies on this 
side have been paying their men a war bonus of 
10s. a week, those in Ireland have only been giving 
2s. or 3s., and some companies not even that amount. 
Herein lies one benefit of State control, for the Govern- 
ment pays all but a small proportion of the bonus 
granted to the men on British railways. In Ireland the 
sum, however small, has to come out of the pockets 
of the shareholders, who, with expenditure rising 
higher and higher, could not see their way to pay 
more. Appeals were made by the companies through 
the Board of Trade, and by the men through members 
of Parliament, to the Government for aid, but the 
official answer was that the Government paid the 
war bonus to the railwaymen on this side because 
they were under State control ; in Ireland it was a 
matter for the shareholders. A threatened strike 
for an increase in their bonus, on the Great 
Southern and Western, by the enginemen, who publicly 
said that their quarrel was with the Government, and 
not with the railway company, brought matters 
to a head on Saturday evening last, with the 
result that the State has now assumed control 
of the Irish railways. This, presumably, means 
that a suitable amount of bonus will be paid to all 
the railwaymen there. From what date and on 
what terms has not yet been announced. 

The railways of Ireland have always offered an 
interesting subject to the economist. Although 
the total length, according té the Board of Trade 
Railway returns, at the end of 1913 was only 3118 
miles, 27 different companies were in possession, and 
10 of the railways were classed in those returns as light. 
The capital expended amounted to £43.364,255‘ 
of which, in the case of the smaller companies, much 





had been contributed by the State and county and 
local authorities. In many respects the railways 
of Ireland are like those in Australia; they need 
assistance for development and for extension into 
areas poorly provided with transportation facilities, 
and subsidies to meet the deficit resulting from giving 
reduced rates, good train services, and other facilities to 
agriculturists. For this reason it has always appeared 
to us that Ireland would be a suitable field in which 
to test the alleged benefit of nationalisation. This 
is a subject that has been very fully considered by 
Royal or Viceregal Commissions on three occa- 
sions. The first, of 1865, was known. as the 
Devonshire Commission, and reported that it 
could not concur in the expediency of the purchase 
of the railways by the State. Sir Rowland Hill and 
Mr. Monsell—afterwards Lord Emly—presented 
minority reports. They recommended the consoli- 
dation into one company of all the Irish systems, 
and failing that, their purchase by the State. The 
influence of the latter gentleman was so great that 
he obtained the appointment of a financial com- 
mission—to which the late Mr. Price-Williams was 
engineer—to take a valuation of the railways. 
Nothing, however, came of this. The Allport Com- 
mission of 1886 reported in favour of the centralisa- 
tion of all the systems in the hands of one company 
Lastly, there was the Viceregal Commission, 
appointed in 1906, over which the late Sir Charles 
Scotter presided, and of which Lord Pirrie, Mr. 
Aspinall, and Mr. Acworth were members. Sir 
Charles Scotter and Lord Pirrie formed two of the 
majority of four who favoured State purchase, 
whilst Mr. Aspinall and Mr. Acworth, together with 
Sir Herbert Jekyll, were the three who reported for 
gradual amalgamation until all the companies were 
joined inasingle system. This report was presented 
in 1910, but in view of the possible establishment. of 
an independent Irish Government, nothing has 
been done in the matter. It will, therefore, be 
interesting to see what will be the developments 
and subsequent issue of the present step. 








RANDOM REFLECTIONS. 
> - 

THERE are few, if any, people in this country so well 
qualified to speak on the management of a research 
laboratory as Dr. Glazebrook, and particular attention 
must, therefore, be given to any opinions he expresses. 
A week or two ago he delivered an address to the 
Birmingham and Midland Institute, in the course of 
which he dealt with the very vexed question of the 
best method of obtaining money for research of 
national importance. As is well known, the prin- 
ciple adopted by the Advisory Council for Scientific 
and Industrial Research was, in some cases, to call 
upon associations of manufacturers or learned 
societies to find part of the funds necessary, the 
remainder being given as a grant from the Govern- 
ment. In all probability the new Department will 
carry on the work in the same manner. But it is 
a matter for very careful consideration whether it 
would not be to the greater benefit of the country if 
the Department bore, as it does already, or proposes 
to do, in certain key industries, the whole expense, 
and thereby made itself entirely independent of such 
restrictions as the industries may desire to put upon 
the circulation of the results. ‘‘ If a manufacturer,” 
said Dr. Glazebrook, ‘‘ comes with a conundrum 
which he desires to have answered for his own benefit, 
he must pay; but if a competent committee con- 
trolling an industrial research laboratory concludes 
that a research is of importance, and likely to lead to 
knowledge of benefit to the whole industry, ... I 
would plead that the cost . . . should be met out of 
national funds. . .. In my opinion, it is not well 
to hamper those who control the laboratory by con- 
ditions aimed at securing support from industry 
before any special research is commenced.” An 
exceedingly interesting economic point is here raised. 
If a national laboratory conducts research with 
national funds the results of those researches must 
be given to the nation. Steps, of course, might be 
attempted to prevent other nations enjoying them, 
but obviously the public which pays has a right to 
possess the results. Now it may be argued that 
enterprise would thereby be checked, for it would be 
useless for any firm to hold patents, or to invest 
capital in plant for methods known only to itself, if 
the researches of the laboratory might at any moment 
throw the new methods or discoveries into the hands 
of all and sundry. This is, of course, the view that 
self-interest would take; the broader view is that 
more national good is likely to result from putting 
the whole nation in possession of the latest scientific 
discoveries than by reserving the results to a limited 
number of firms in return for expenses contributed 
by those firms. Whilst our own opinion is now, as 
it always has been, that work carried out at the 
national expense must be given freely to the nation, 
we admit that there are serious difficulties, and for 
the present, at least, it may be best to deal with 
every case in the manner which seems to offer the 





best hope of immediately increasing the country’s 


welfare. ; 
* * * * * 


THE Federation of British Industries—that big 
organisation of which Mr. Dudley Docker is the 
President—has just issued a series of recommenda- 
tions “For the development of the Government 
service for the Promotion of British Trade in Foreign 
Countries.” Recognising that after-war conditions 
will throw very heavy responsibilities upon the 
Government commercial service, the Federation is 
convinced that the “scope of these Departments 
and services will require radical reorganisation and 
a very considerable extension.” It is of the opinion 
that all the activities undertaken by the Government 
in connection with the promotion of British trade 
in foreign countries should be concentrated in a 
single Department, and it selects for that Depart- 
ment, not the Board of Trade, as one might have 
expected, but the Foreign-office. “The recon- 
struction required,” says the memorandum, “ is 
of so fundamental a character, and will involve so 
complete a reorganisation of any Department 
selected, that it is unnecessary to attach much weight 
to the relative fitness or unfitness for the task of 
existing Departments or their personnel.’ In other 
words, any Department would do as well as any other, 
and the chief reason for selecting the Foreign-office 
is that its “ natural functions are, or should be, of 
a character best adapted to harmonise with those of 
a Department charged with the duty of promoting 
British trade in foreign countries.” To be perfectly 
fair, however, there is a weightier argument. The 
Federation feels, and feels rightly, that future pro- 
blems of foreign trade have got to be considered in a 
broader spirit than heretofore, and that general 
questions of foreign policy are bound up with them. 
On this ground it has, perhaps, its strongest reason 
for selecting the Foreign-office, which receives further 
support from the fact that the consular service is now 
directed by the Secretary of State for Foreign Affairs. 
An outline of the scheme suggested by the recom- 
mendation may be read on another page. It includes, 
it will be seen, the establishment of a large commer- 
cial branch, with extensive duties, and the remodelling 
of the consular service, under the direction. of men 
to be known as Commercial Counsellors, who would 
hold positions in foreign countries only second to that 
of the Ambassadors themselves. Among many other 
desirable features may be noted the recommendation 
that promotion should follow upon proved ability, 
and that under no circumstances should others than 
natural born British subjects be entrusted with the 
interests of British trade. 


* * * * * 


THEY have a free and easy way of carrying on 
discussions in America that is almost unknown here, 
unless it be in one or two of our youngest institutions, 
Before us lies the Journal of the Cleveland Engineering 
Society for November last, and in it we find a paper 
by Mr. E. S. Carman, Chief Engineer of the Osborn 
Manufacturing Company, entitled ‘“‘ The Engineer : 
His Relation to Capital, to Labour, and to Produc- 
tion.” It is a little bit hard to catch the meaning 
of the contribution, since interesting psychological 
problems are introduced as statements of fact, but 
at the back of it there seems to be the opinion that 
a man of exceptional executive skill will in the future 
be needed to hold capital and labour together, and, 
furthermore, that on account of his training in accu- 
rate thought the engineer is the best man for the job. 
** Capital is searching for such a man as chief execu- 
tive. Labour is willing and anxious to work for him. 
Wealth awaits him.’ A paper of this kind lends 
itself to desultory talk, and the American method ot 
conducting meetings encourages it, frequently with 
quite good effect; but the discussion did finally 
settle down to this, that it is just as important for an 
engineer to learn human nature as it is for him to 
learn science. One speaker held that a classical 
education had given him this knowledge, and another 
asserted that if you wanted to learn to handle men 
you must try to sell things to them, whilst a professor 
added that there were only two schools in America 
where they taught human nature—the Naval 
Academies—and there they gave five years to that 
subject, after four years had been spent on engineer- 
ing. There is much truth in all this ; it is the experi- 
ence of all of us that men with much less scientific 
ability than ourselves get on better in the world than 
we do, and are even entrusted with work that we 
think them unworthy to undertake. Looked at 
closely, their success will be found to be due to the 
indefinable quality we sum up as personality, which, 
after all, may be nothing else than human sympathy 
and understanding spelt differently. It is a common 
saying that we send our sons to the universities to 
study men more than books, and that may be one 
of the reasons why Englishmen, as a whole, have been 
so successful in spite of ‘“* England’s neglect of science.” 


* * * * * 


THE assessment of machinery by local rating 
authorities is one of those curious examples of slaying 
the goose that lays the golden egg which are not 
unfamiliar in many parts of the country. One would 
imagine that a town or district which advertised the 
many advantages of establishing a factory in its 
centre would be the first to appreciate the fact that 
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machinery should be as little hampered as possible, 
and that it was better to lay any other tax upon the 
town than one that bore heavily upon its industries. 
It will be recalled how great works, Yarrows from 
Poplar, as a single example, have been driven away 
by excessive local rates,to the general injury of the 
district. Scotland has taken a wiser and a better 
view, and as far back as 1902 a law was passed which 
exempts machinery from rating. Even in Ireland 
machinery is not assessed to the local rates. But in 
ingland and Wales assessment still continues and 
tends continually to get higher, and the perennial 
fight between works owners and local authorities still 
goes on. Year after year that very active and useful 
body, the Machinery Users’ Association, carries on its 
crusade against the practice, and some day, we may 
hope, it will succeed in persuading a Government to 
adopt its Bill and put machinery rating in England 
and Wales on the same policy as in Scotland and 
Ireland. “‘ It is the intention of your Council,” says 
the latest report, “‘to persevere with this measure . . . 
by all constitutional means in their power to secure 
the enactment into law of a Bill which vitally affects 
the interest of manufacturers and traders in England 
and Wales, and which has already received the support 
of the important trade associations, trade unions, and 
the principal Chambers of Commerce throughout the 
country.’ It points out that not only has neither 
America nor any other manufacturing country 
anything in the shape of taxation of machinery, but 
that, on the other hand, facilities are offered to 
manufacturers by the Governments of those countries. 
The taxation of machinery is an anomaly which has 
long endured, but we may hope that it will be swept 
away in the general tidying up after the war. 


* * * * * 


A FEW days before his death on the 13th inst., 
that fine old locomotive engineer, Robert Burnett, 
came into the office to have a chat upon his favourite 
subject. He had been engaged on railway engines 
from the time he was only eighteen years of age, 
and up to the last he was as keenly interested in 
them as he was in his youth. A couple of articles 
in THE ENGINEER, giving some account of ‘‘ Loco- 
motive Performances on the London and North- 
Western Railway ’’—see October 20th and November 
17th last—had caught his attention, and he was 
regretting that he had not time, and not the energy 
of youth, to make a few calculations of the horse- 
power developed on parts of the trips described. 
On hearing of his unexpected death, the conversation 
came back to our mind, and we have run out on the 
slide rule a few of the calculations to which he 
referred. The method is asimple and well-known one. 
The horse-power is estimated by considering the height 
through which a train of known weight is lifted as 
it is hauled up an incline. The result is obviously 
the net horse-power absorbed. The gross horse- 
power would include all the resistances offered to 
the train. Mr. Burnett held that on gradients 
like 1 in 40, which may be found on some foreign 
railways, these resistances bore but a very small 
proportion to the power needed to raise the train, 
and might almost be neglected. On the more 
moderate gradients found in this country—the last 
four miles on Shap are only 1 in 75—a respectable 
percentage must be added for them. Even then we 
are rather surprised at the lowness of some of the 
figures. For example, the ‘‘ Deerhound,’ in a 
run of three miles at 1 in 330 up, with a load of 415 
tons, only developed 350 horse-power net at 45.9 miles 
per hour. The ‘ Staghound,” with a load of 300 
tons, doing 69.2 miles per hour on a 1 in 400 gradient, 
gave only 310 horse-power net, and the *‘ Richard Ark- 
wright * developed 240 at 53.6 miles on a gradient 
of 1 in 330. On the other hand, showing the flexi- 
bility of the steam locomotive, the ‘ Staghound” 
was called upon for 710 horse-power on a 1 in 100 
gradient at 39.5 miles per hour, with a load of 300 
tons. But perhaps the most interesting case of all 
is that of the ‘‘ Mark Twain ’’—see page 433 of THE 
ENGINEER of November 17th. On four parts of the run 
recorded, at gradients of 1 in 131, in 100, in 147, and 
in 75—Shap—and at corresponding speeds of 48.9, 
39.1, 58.4, and 30.0 miles per hour, the horse-power 
was constant between 600 and 635. If the driver 
had been striving only to keep to one horse-power, 
and let all other conditions vary, he could scarcely 
have got nearer the mark. Of course, higher powers 
than these are developed. The “ Sir Gilbert Claugh- 
ton,’ for example, must have exceeded well over 
1100 turning Shap summit at a minimum speed of 
42.8 miles per hour, with a load of 300 tons—a 
striking performance. But it is rather odd that the 
“Lord Stalbridge,” a similar but later engine, should 
have needed the assistance of a pusher on the same 
bit of road with a 390-ton train, that the average 
speed did not exceed 30 miles or so for the tough 
four miles, and that the horse-power of the two 
engines was only 980 at the most. 








In the cultivation of its waste lands the Metropolitan 
Railway Company is doing all that is practically possible. 
We are informed by the company that all the land by 
the side of the railway, and all land inside the company’s 
boundary at stations that is not occupied by running 
lines, sidings, platforms, roads, &c., is to be at once put 
under cultivation. 





OBITUARY. 


ROBERT HARVEY BURNETT. 


WE have to record, with great regret, the death of 
Mr. Robert Harvey Burnett, which took place on the 
13th inst. Mr. Burnett was the son of the late 
Gregory Burnett, J.P. for Sutherlandshire, and was 
born on May 18th, 1838, at Ardross, Ross-shire. Mr. 
Burnett, senior, when his son was eight years old, 
removed to Hawarden, and the latter was educated 
at the Hawarden Grammar School and the King’s 
School, Chester, and subsequently, in the years 
1855-56, he studied at the University of Glasgow, 


where he attended, in addition to other science 
courses, the lectures on ‘‘ Natural Philosophy,” 
delivered by Lord Kelvin—then Mr. William 
Thomson. 


At the age of eighteen the young man became a 
pupil of Messrs. Beyer, Peacock and Co., locomotive 
engineers, Gorton, Manchester, in whose drawing- 
office he worked for several years after the completion 
of his apprenticeship in the workshops. In 1862 he 
was sent by the firm to Bilbao, in Spain, to super- 
intend the delivery and starting to work of a large 
number of locomotives constructed by it for the 
Bilbao and Tudela Railway. On his return in 1863. 
he conducted at the Beyer, Peacock works the 
various experiments on the heat-storing capacity of 
locomotive boilers, and the various modes of condens- 
ing steam applicable to a locomotive, which the firm 
deemed necessary as a preliminary to designing the 
locomotives then required for the working of the 
Metropolitan (‘‘ Underground’’) Railway, then 
approaching completion, for which it had obtained 
the contract. When the engines were delivered in 
1864, Mr. Burnett, having then barely completed his 
twenty-fifth year, was appointed, on the recom- 
mendation of the late Sir John Fowler, Bart., 
M. Inst. C.E.—then Mr. Fowler—locomotive super- 
intendent and resident engineer of the Metropolitan 
Railway, in order to take up the working of the line 
with the new rolling stock, the working having 
previously been carried on since the opening in 1863, 
first by the Great Western Railway Company, and 
subsequently by the Great Northern Company. The 
undertaking was relatively small, if measured by the 
actual length then opened for traffic, from Bishop’s- 
road to Farringdon-street, 33 miles long, but the work 
of running it was difficult and arduous, owing to many 
causes into which it is not necessary to enter here ; but 
how successful Mr. Burnett was in it is evidenced by the 
fact that during the period of eight years he held the 
position, no fewer than 250 millions of passengers 
were carried without a single fatal accident attribut- 
able to causes within the control of the departments 
under his charge. 

In addition to the Metropolitan proper, the working 
of the main line of the District Company, forming the 
southern portion of the Inner Circle from South 
Kensington to Blackfriars, and including its western 
extensions, vid Earl’s Court, devolved for some years 
on Mr. Burnett, under the working agreement between 
the two companies, until the completion of the exten- 
sion from Blackfriars to the Mansion House Station 
in July, 1871, when the District Company took up the 
working of its own line. 

Another extension which the Metropolitan Railway 
undertook to work was the St. John’s Wood line, with 
a proposed extension from Swiss Cottage to Hamp- 
stead, although the latter was ultimately abandoned 
for financial reasons before its construction began. 
The Metropolitan had in the meantime, however, to 
provide engines for the length actually constructed, 
which engines had to be capable of dealing with the 
proposed extension in anticipation of its being con- 
structed, and the duty of designing them devolved 
on Mr. Burnett. The special features of this proposed 
extension were that it was to have throughout its 
whole length an incline of 1 in 27, and that it was to 
be wholly in tunnels, with a station midway from 
which the trains would have had to be started, and 
quickly acquire speed, after having traversed the 
whole distance of 2} miles from Baker-street, with a 
total ascent of about 200ft. The engines Mr. Burnett 
designed for this service had six wheels coupled, 4rt. 
in diameter, with inside cylinders, 20in. in diameter, 
to give them sufficient tractive power with a low 
boiler pressure, which was to be anticipated towards 
the end of the upward journey by reason of the 
absence of the steam blast, which was employed in 
condensing within the tunnels. These engines 
weighed 45 tons in full working order, and they were 
fully described and illustrated in THE ENGINEER of 
October 4th, 1895, pages 326, 336. 

Mr. Burnett gave early attention to the question 
of continuous brakes. It seemed to him probable 
that the necessary requirements could best be attained 
by a modification of the Clark brake, in making each 
carriage self-contained, so to speak, as regards the 
brake apparatus, while still adhering to the principle 
of the Clark brake in using the momentum of the 
train—as given out by the revolutions of the wheels 
and axles of the vehicles themselves—to supply the 
required brake power. He pointed out that a chain 


or cord throughout the train, easily joined and dis- 
connected, transmitting only a few pounds of tension, 
and avoiding thereby any tendency to compress the 
buffers, would be an efficient medium for operating a 


-in the board of directors took place. 





brake from one end of the train to the other, and would, 
moreover, possess the all-important desideratum of 
enabling the control of the brake to be placed in the 
hands of the driver. After no inconsiderable time 
spent in perfecting the apparatus, a train of five or 
six eight-wheeled carriages was eventually—in 1869— 
fitted with a complete and satisfactory arrangement, 
and was put to work on the Metropolitan Railway 
under the control of the driver. The details of the 
mechanism are to be found described and illustrated 
at page 306 of Zera Colburns’ ‘‘ Locomotive Engi- 
neering and Mechanism of Railways,” published in 
1871. The brake was kept out of action by the 
tightening of the cord. If any severance of the train 
should take place, the cord was broken, weighted 
levers released, and the brakes on each vehicle came 
into action. The brake was therefore automatic as 
well as continuous, thereby fulfilling one of the first 
stipulated and most important requirements of the 
Board of Trade in the matter of brakes. This, it is 
claimed, was the first practical application to a rail- 
way train, either in this country or abroad, of a con- 
tinuous brake operated by the driver from the foot- 
plate, and as such it forms a notable link in the 
history of continuous and automatic brakes. 

Mr. Burnett’s connection with the Metropolitan 
Railway terminated in 1872, when an entire change 
He then resumed 
his connection with Messrs. Beyer, Peacock and Co., 
and after a short time was appointed their works 
manager, which position he held until 1877, when a 
failure of health resulted in his resigning the position. 
After twelve months’ entire rest, resulting in restora- 
tion to health, he was selected by the Agent-General 
for New South Wales, on the recommendation of Sir 
John Fowler, as locomotive engineer to the Govern- 
ment railways of that Colony, which were then about 
700 miles in length. He occupied that position for 
four years, during which time the mileage of the lines 
rose to over 1000 miles, necessitating large additions 
to the rolling-stock, for the design and construction 
of which he was responsible. He introduced, amongst 
other types, what was then in its infancy even in 
America, the ‘“‘ Mogul” type of engine—modified as 
regards detail to conform to British practice—for 
working the goods traffic over the more heavily 
graded portions of the lines. These engines proved so 
successful that they continued to be the standard for 
many years after his connection with the Colony 
ceased. He resigned this appointment in 1882, and 
there being then in his opinion a very limited scope 
in the Australian Colonies for private practice as an 
engineer, owing to most engineering works of any 
consequence being carried out by their respective 
Governments, he returned to this country and settled 
in Westminster, where he practised as a consulting 
engineer until 1889. 

He then for a second time rejoined the firm of 
Messrs. Beyer, Peacock and Co., and on the conversion 
of the business into a limited company in 1903, there 
devolved on him, in addition to his other duties, the 
responsibility for all locomotive designs. This posi- 
tion he held until the end of 1905, when he retired 
from active connection with the concern—being 
nominated to the position of consulting engineer to 
the company—after fifty years of active work in the 
construction and working of locomotives. In 
January, 1911, he was requested by the Board of the 
company to take up the position of its representative 
at its London office, 14, Victoria-street, which post 
he held until his death. 

Mr. Burnett had marked administrative capacity, 
and won the confidence of all who served under him 
by the personal interest he showed in all matters 
affecting their well-being and advancement, and more 
especially in seeing that no injustice was done to any, 
in cases in which charges of neglect of duty were 
brought against them, as frequently happens on 
railways from the conflicting interests of one depart- 
ment with another. He possessed the power of 
ready and clear writing on technical subjects, and was 
a frequent contributor to THE ENGINEER and other 
journals. He was elected an Associate Member of the 
Institution of Civil Engineers on the 6th of February, 
1866, and was transferred to the class of Member on 
the 2nd of May, 1871. He was also a member of the 
Institution of Mechanical Engineers, to which he was 
elected in 1878. In 1867 he married the second 
daughter of Alexander Harvey, M.D., Professor of 
Materia Medica at the University of Aberdeen. 
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HIGH-LIFT CENTRIFUGAL PUMP. 


A CENTRIFUGAL high-lift pumping set has recently 
been built by Holden and Brooke, Limited, West Gorton, 
Manchester, for delivering 200 gallons of water per minute 
against a total head of 1250ft. In designing the set 
the makers were restricted to the use of direct current 
for the electric motor drive ; hence the speed of rotation 
was limited, and the number of stages in the pump 
correspondingly increased. 
by arranging two four-stage pumps in line and driving 
them by a common motor as shown in the illustrations 
given herewith. Each pump is connected to the motor 
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The difficulty was overcome | 


shaft by means of arms is so constructed that it fits 
into a ring B on the delivery side of the last impeller. 
The diameter of the ring is such that were there no 
hydraulic pressure on its inner area there would be an 
The 
load necessary to balance the thrust on the impellers 
is taken on the back of the last impeller itself, as this 
water 
required for balancing passes from the periphery of the 
last impeller to the balance valve, and thence to the 


axial thrust towards the delivery end of the pump. 


The 


forms one wall of the balancing chamber. 


balance chamber, the outlet from which is controlled 
by the fixed orifice B. The latter communicates with 
|adrain. Any slight wear of the valve face is automatically 


| taken up by a corresponding axial movement of the shaft, 
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Irish railways, as a whole, are very economically worked. 
The ratio of expenditure to receipts on eight of the prin. 
cipal companies—those whose receipts exceeded £40,000 
in 1913—averaged 61.86 per cent. in 1913, 62.63 per cent. 
in 1914, and 63.54 per cent. in 1915. Four of the remain 
ing twelve companies had a lower percentage still, but 
some were much, very much higher. These latter, be it 
remembered, are, most of them, light railways that are 
not expected to pay. As the figures may be of interest, 
we would say that the percentage for these twelve com 
panies for the year 1913 was :—Ballycastle, 87.57 ; Cavan 
and Leitrim, 92.24; County Donegal, 75.72; Cork and 
Macroom, 61.5; Cork and Muskerry, 64.49 ; Cork, Black 
rock and Passage, 61.8 ; Dundalk, Newry and Greenore 
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Fig. 1—COMBINED 


by means of a flexible coupling. The motor is of the 
direct-current type using current at 520 volts pressure, 
and runs at 1400 revolutions per minute. The pumps 
work in series, each giving a head of 625ft. The water 
entering the suction branch of the left-hand pump after 
passing through the various stages, is conducted from 
the delivery branch by means of a pipe to the inlet branch 
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Fig. 2—AUTOMATIC HYDRAULIC BALANCING ARRANGEMENT 





Swain Sc. 


of the right-hand pump, in which the pressure is brought 
up to the required amount. This is shown in the plan, 
Fig. 1. The internal design of the pumps is similar 
to this firm’s standard practice. The automatic hydraulic 
balancing arrangement, shown in Fig. 2, enables the 
makers to dispense with thrust bearings. 


This is effected 
in the following manner. A valve A earried from the 
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MOTOR AND TWO FOUR-STAGE CENTRIFUGAL 


and no extra balance water is required as the outlet 
is controlled by an orifice independent of any running 
parts of the pump. 

The external design of the pump bodies has had to 
be modified slightly on account of the unusually high 
head against which they have to operate. The bodies 
had to be made heavier than usual, and the thin external 
covering for the main bolts which secure the different 
stages together had to be dispensed with. 








THE GOVERNMENT AND THE IRISH 
RAILWAYS. 

In the notes on the events of October that appeared on 
page 383 of our issue of November 3rd, we mentioned that 
there was an agitation amongst the railwaymen in Ireland 
for a similar war bonus to that paid to the men on this side 
of the Channel. This eventually grew into a threatened 
strike of the enginemen on the Great Southern and Western 
Railway, who were to have ceased work on Saturday night. 
At the last moment, however, the strike was averted by the 
Government assuming control over the railways of Ireland 
as over those of England, Scotland, and Wales. We refer 
more fully to the particular question of State control of 
Irish railways in a leading article. 

The foundation of this trouble lies in the fact that when, 
on the outbreak of war, the Government assumed control 
of the English, Scottish and Welsh railways it did not take 
over the Irish. As events turned out, this step has been 
justified, but in view of the possibility of matters having 
been altogether different, through Ireland becoming an 
avenue for the enemy to attack us, the exemption of the 
Irish railways from control was remarkable. 

One result of the Irish railways being left alone has been 
that the companies have not, like the railways on this side 
of the Irish Sea, had their net receipts made up to the 1913 
level. Up to a point they fortunately did not need it. 
The respective secretaries of twenty out of the twenty- 
seven Irish companies have been good enough to furnish 
us with their reports for the years 1913, 1914 and 1915— 
the net receipts for two of the remaining seven amounted 
together to £772 in 1913, and those of the other five showed 
a total deficit of £5809 and may be ignored—and from these 
we learn that, whilst, in common with British railways, 
the receipts for 1913 were the highest on record, those for 
1914 were 0.53 per cent. higher, and those for 1915 were 


3.85 per cent. higher than those for 1914, and 4.38 per | 


cent. higher than for 1913. Expenditure has, however, 
increased. That for 1914 was 2.34 per cent. higher than 
for 1913, and 1915 was 6.36 per cent. higher than 1914, 
and 8.7 per cent. higher than 1913. The net receipts for 
1914 were consequently 2.44 per cent. less than those for 
1913, whilst those for 1915 were 0.42 per cent. less than 
those for 1914, but 2.91 per cent. less than for 1913. 
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110.98; Schull and Skibbereen, 162.54; Waterford and 
Tramore, 56.23; West Clare, 93.38. 

Comparing the expenditure of 1915 with that of 1913, 
there is an increase of 2.92 per cent. in the maintenance 
and renewal of the permanent way, of 6.33 per cent. 
mostly in material—in the maintenance and renewal of 
rolling stock, of 18.3 per cent. in locomotive running 
expenses, and of 6.98 per cent. in traffic expenses. The 
increase in locomotive running expenses is entirely due to 
the value of the coal consumed having increased 20.5 per 
cent., although there was a reduction of 2.35 per cent. in 
the engine mileage. Coal is at the present time 40 per 
cent. higher than in 1913, and the freightage is 300 per 
cent. more. 

Yet, despite this, the Irish railway companies 
paying their men a war bonus to meet the increased cost 
of living, which bonus comes out of the pocket of the share 
holders, and not, as on this side, paid almost entirely by 
the Government. The amount is very small, being only 
2s, or 3s., as compared with the 10s. paid on British rail 
ways, and the trouble on the Great Southern and Western 
arises out of an agitation for an increase in the bonus in 
Ireland. To meet the higher expenses, and possibly to pay 
an increased bonus, the Irish companies with one exception 
advanced their freight rates as from December Ist. The 
exception is the Great Southern and Western, which, as 
related in our issue of August 21st, 1914, is prohibited by 
its Amalgamation Act of 1900 from raising any rates 
without first obtaining the sanction of the Railway and 
Canal Commission. 


are 








VARIABLE SPEED GEARS FOR MOTOR ROAD 
VEHICLES.* 


By ROBERT E. PHILLIPS, 


Introduction.—The rapid development of road locomotion 
after its renaissance, brought about in this country by the 
passing of the Locomotive and Highways Act of 1896, may be 
attributed to three primary causes :—(1) The introduction of 
| the high-speed petrol motor, (2) the state of perfection to which 
| variable-speed gearing has been brought, and (3) the employment 

of pneumatic tires. Although the high-speed internal combus- 

tion engine has been dealt with in many papers read before this 

and other engineering societies, the author is not aware of any 
| paper which has dealt exclusively and fully with the various 
| mechanisms which have been and are employed to give a 
variable velocity ratio between the prime mover and the road 
wheels of motor road vehicles. In his opinion, the bearing 
which the improvements in these mechanisms has had on the 
rapid development in road locomotion has not been fully recog - 
nised, and the perfection to which the variable speed gear has 
been brought appears to have been overshadowed by the develop- 
ment of the prime mover. 


* Institution of Mechanical Engineers, December 15th. 
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The almost universal adoption of the high-speed petrol motor 
as the prime mover in motor road vehicles at once brought into 
prominence the importance of devices for enabling the ratio of 
speed between the prime mover and the road wheels of the 
vehicle to be varied, by reason of the fact that the speed of 
maximum torque of a petrol engine is practically at full power, 
and, as the speed decreases, so also does the torque. It may 
be remarked here in passing that, although the steam engine, 
on account of its extreme flexibility, has been, and still is, suc- 
cessfully used in motor road vehicles-—imore especially of the 
heavier class used for commercial purposes—it has been found 
advantageous even to fit such vehicles with a speed-reduction 
year, to meet the ever-varying exigencies of load and road. In 
the earlier motor road vehicles of the renaissance period variable 
speeds were obtained either by the use of a plurality of pulley 
and belt transmissions, or by the use of shaft-to-shaft gearing. 
in which the wheels are engaged by a side movement—that is, 
in a direction parallel to the axis of the shafts. The former may 
be said to represent the German school, as instanced by the 
Benz and the Canstatt-Daimler vehicles, and the latter the 
French school, as instanced by the Panhard and the Peugeot 
vehicles. 

Pulley and Belt Transmission Gear -Vhis is so well known 
that it is only necessary to state that it has been used with 
different-sized pulleys, with stepped pulleys, and with coned 
pulleys. Except for very light motor vehicies, such as motor 
bicycles and so-called cycle-cars, the use of this type of trans- 
mission is @ thing of the past. 

Shaft-to-shaft Gearing.—Although opposed to all mechanical 
principles, the side meshing type of spur wheel gearing, in which 
the various trains of wheels are brought into engagement by 
“end-on ’’ or clash engagement, has, by the perfection to 
which its design has been brought, by the nigh standard of 
workmanship employed in its manufacture, and by ‘the use of 
the highest grade of materials, been developed into a completely 
satisfactory piece of mechanism. Although from an engimeer’s 
point of view it is theoretically an embodiment of everything 
that is wrong, in practice it has proved to be * not so bad as it 
looks on paper,” and the fact that it has successfully held its 
own for nearly twenty years against many other gears, which, 
theoretically, should give better results, is testified to by the 
fact that at least 90 per cent. of the motor road vehicles manu- 
factured in this country are fitted with this type of gear, It is, 
however, only fair to say at once that the position which the 
sliding type of gear now occupies is due to a very large extent 
to two factors :—(1) That nothing like the same amount of 
attention has been directed to any other type of gear as has 
been brought to bear on this particular type, and (2) that the 
motors now used are of such a high horse-power that at least 
75 per cent. of the running is now done on the direct drive. 
Mr; F. W. Lanchester—a member of this Institution—in his 
presidential address before the Institution of Automobile Engi- 
neers, tersely summed up the position of the sliding type of 
gear in these words ;-—-‘‘ The sliding type of change-speed gear 
has ceased to be objectionable to the extent that we have given 
up using it ’’—-an opinion as true as it is concise, 

Panhard Gear. 
about the year 1894 by the firm of Panhard and Levassor, of 
Paris, and commonly known as the Panhard gear, all the sliding 
wheels were mounted on a common element, so that it was 
necessary to run through the intermediate gears to get from the 
lowest to the highest gear, and vice rersd, and, consequently, 
itis known as the “ straight-through ” type, in contradistinction 
to the “ selective ”’ type now in almost universal use. 

Renault Gear.-About the year 1890 the firm of Renault 
Fréres introduced a construction of change-speed gear and 
transmission gear which may justly be said to have revolutionised 
the design of the transmission mechanism of the modern motor 
road vehicle, as at least 90 per cent. of the motor road vehicles 
driven by internal combustion engines at present constructed 
embody one or other of the features of this gear. Instead of 
transmitting the power from the gear-box to the road wheels 
by means of a differential countershaft and chain gearing, the 
road wheels in the Renault system are mounted on a live 
differential axle, which is coupled to the driven shaft of the 


gear-box by means of a longitudinally arranged shaft, com- 


monly called a propeller shaft. 

The Renault gear not only provided for a direct drive between 
the driving and driven shafts—which is now considered a sine 
qué non in all gears of the sliding type, as it materially reduces 
both friction and noise—but it also rendered the lay shafts not 
only idle but also quiescent during the direct drive. A further 


advantage of the Renault construction of gear is that the length | 


of the gear-box can be reduced to a minimum, as there is no 
necessity for any clearance between the different gears, owing 


to the wheels of the different trains being entirely out of mesh | 


before and when the sliding element forming the clutch coupling 
is moved. 


Daimler Gear.—The advance that has been made in the side- 


meshing type of gearing will best be realised by comparing the 


-In the original gear of this type, introduced | 


original Panhard gearing with an up-to-date gearing as exempli- 
fied in the modern Daimler gear. ‘The Daimler gear embodies 
two important features not to be found in the Panhard con- 
struction, namely, the placing of the driving and driven shafts 
of the gear in axial alignment, and the employment of more 
than one sliding element. The first of these two features 
enables the deiving and driven shafts to be connected together 
by a direct couple, so that a through or direct drive from the 
engine to the transmission gearing can be obtained, and the 
other feature enables any desired gear to be obtained without 
running through any other gear. This type, which is known 
as the “ selective ” type, has entirely superseded the “‘ straight- 
through ” type, as it not only reduces wear and tear on the 
teeth of the wheels, but enables the overall length of the gear- 


box to be materially shortened, which stiffens the shafts, and | 


by removing the tendency to whip, which throws the gears out 


of pitch, not only materially increases the mechanical efficiency | 


of the gear, but also reduces noise. The junction of the driving 


and the driven shafts, and the spur wheels permanently gearing | 


the driving shaft with the lay or countershaft, are arranged at 


the front end of the gear-box, and the sliding element is mounted | 


on the driven shaft. This allows the countershaft to be geared 
down in relation to the driving shaft, with the result that when 


the driving shaft is coupled direct to the driven shaft to obtain | 


the direct or through drive, the countershaft and the wheels on 
it are rotating at a minimum speed. This was at one time 
thought to be of considerable importance, not only on account 
of the reduction of friction set up by the revolving parts, but 


also on account of the power lost by the churning up of the oil | 


or grease in the box; but, latterly, since the introduction of 
anti-friction bearings for the shafts, and the use of thin oil as a 
lubricant, the opposite construction, in which the junction of 
the two shafts and the train of wheels permanently gearing one 
of said shafts to the countershaft are arranged at the back end 
of the box, has been adopted in order to reduce the noise to a 
minimum when the car is at a standstill with the engine running , 
and the clutch between the engine and the gear-box is left in 
engagement, which is the usual condition of things when a car 
is making a temporary stop. Under these conditions the 
countershaft and all the wheels on it, together with the wheel 


on the driven shaft which drives the countershaft, are at a state | 


of rest. 

From a comparison of the two types of gear, it will also be 
observed that each has an advantage over the other, with a 
corresponding disadvantage. 
the speeds is transmitted through one pair of gear wheels, so 
that the frictional losses due to the gearing are the same on 
each speed, while in the latter type the power on one speed is 
direct, that is, without going through any gearing, but on the 


In the former the power on all | 


| 


other speeds the power is transmitted through two pairs of gear | 


wheels, so that on all speeds other than the direct one there is 
twice as much frictional loss as in the Panhard type of gear. 
| This naturally directs attention to the fact that the direct drive 
should give the ratio of speed between the engine and the road 
wheels best suited to each particular vehicle, and the work it 
is called upon to perform. The general practice is to give the 
direct drive on the top or highest speed, and this is probably the 
best all-round practice for gears which give only three forward 
speeds ; but when four forward speed 

rive is sometimes on the third speed, the fourth speed—which 
in this case is a geared-up one—being only intended to be used 
under the most favourably running conditions. 

The use of a plurality of sliding elements necessitates the use 
of a particular form of controlling mechanism, as each change 
of gear involves two distinct movements, one to pick up the 
particular rod controlling the sliding element giving the desired 
gear, and the other to impart the necessary movement to said 
controlling rod. This is effected by giving to the control lever 


s are provided the direct | 


and an automatic driving couple was previded between each 
wheel and the shaft by means of a one-way clutch, so that the 
shaft could overrun the gear wheels, but said wiseels could 
not overrun the shaft. The complications involved in this 
system were quite sufficient to condemn it. 

Weller Gear.—According to another system the sliding wheels 
are mounted loosely on their shafts, and are brought into mesh 
with the respective corresponding wheels of their trains before 
they become coupled to the shaft on which they are mounted. 
Such a gear is the Weller. As this gear is probably as cheap, if 
not cheaper, to make than the usual pattern of this type of 
gear, owing to the absence of a square or splined shaft and a 
similar sliding element, it is difficult to understand why it has 
not been more universally adopted, as it undeubtedly affords 
considerable protection to the teeth of the wheels from damage 
by careless or ill-timed changing, and, consequently, would not 
only wear longer, but would make for sweetness and quietness 
of running and ease of manipulation. 

Dux Gear.—Further development along this line of construc - 
tion brings us to the Dux gear. In this gear the wheels of all 
the trains producing the forward speeds are in constant mesh, 
and the sliding wheels themselves form parts of positive clutches, 
the other parts taking the form of internal toothed rings. This 
construction enables the box to be kept very short, and produces 
a@ very compact and robust gear, but it appears to be open to 
the objection that at all speeds all the wheels are running. 
This gear-box is fitted to the Caledon commercial vehicle m 
this country, and has been exclusively adopted by the Paris 
General Omnibus Company for its public service vehicles. 

Other Forms of Gear.—Ilt would be quite impossible, without 
unduly extending the length of this paper, to attempt to describe 
all the various forms of this sliding type of gear. M. I. Rutis- 
hauser, an eminent French engineer, divides them into no less 
than nine classes and twenty-six subdivisions. Other varia- 
tions to which passing reference may be made are :— 

A construction in which there are two permanent trains 
between the driving shaft and the countershaft, either of which 
can be brought into operation. By this means two speeds can 
be given to the secondary shaft, whereby the total number of 
indirect speeds obtainable is doubled. 

A construction in which a plurality of secondary shafts are 
employed for the purpose of balancing the strains on the shafts 
and increasing the tooth surface without materially increasing 
the weight. 

A construction in which the wheel on the countershaft of the 
permanent train between the driving shaft and the countershaft 


| is loosely mounted on this shaft, and a clutch is provided for 


uncoupling it from this shaft when the driving shaft is coupled 
direct to the driven shaft to give the direct drive, so that during 
the direct drive only one of the gear wheels on the countershaft is 
in motion. 

A further development of the latter is a construction in which 
the wheel on the countershaft of the permanent train between 
the driving shaft and the countershaft is mounted to slide on 
this shaft, so that when the direct drive is in operation said wheel 
can be drawn out of mesh with the wheel on the driving shaft, 
whereby both the countershaft and all the wheels on it are 
quiescent on the direct drive. This would seem to be the ideal 
form of this type of gear, but difficulties occur in side meshing 


| two sets of wheels at the same which this form of gear entails. 


two movements—first, a lateral one in line with the axis of its | 


pivot, and, secondly, a rocking one at right angles to said axis. 
This involves the use of a guide for the control lever, having two 
longitudinal slots and a transverse connecting slot ; hence the 
appellation ‘‘gate change” usually associated with this 
mechanism. This was first introduced into this country on 
the German Daimler cars known as the Mercédés. 

Prevention of Wear on Teeth.—The prevention of undue wear 


The common practice with the sliding type of gear is to 
mount it in an independent box, which in some cases is made as 
a complete unit with the engine, but which is usually arranged 
at a convenient distance behind the engine, and is connected 
with the driving axle carrying the road wheels by means of a 
propeller shaft. ‘The enclosing and carrying of this shaft in a 
tube adapted to operate as a torque member has led some 
designers to make the gear-box part either of said torque tube 
or of the casing enclosing the rear driving axle. The objection 
to mounting the gear-box either on the casing of the rear driving 
axle or on the back end of the torque tube is that it increases 
the unsprung weight ; but this is to some extent compensated 
for by the fact that the presence of a gear-box is considerably 


| less evident to the occupants of a vehicle when it is located in 


| the frame of the chassis. 


and tear on the teeth of the wheels, due tothe clash engagement, | 


has been the desideratum of all designers of this type of gear, 
and the problem has been tackled in many different ways. The 


on its shaft, and to provide indépendent sliding claw clutches 
fer completing the driving couples between the wheels and their 
shafts. This construction had the defect that it seriously 
increased the overall length of the box, and thereby increased 
both its weight and the cost of production. In a modification 
of this construction internal coupling devices were employed, 
but while these did not increase the length of the box, they 
involved considerable complication. In another system the 


this position than when it is mounted in the usual position on 
This is probably due to the reduction 
of tremor owing to the better isolation of the gearing from the 
body of the vehicle. The drawback of increasing the unsprung 


| weight is, however, considerably modified when the gear-box 


earliest method adopted was to keep the various trains of wheels | is carried on the forward end of the torque tube, which is a 


constantly in mesh, one wheel of each train being loosely mounted | 


practice that has much to commend it. When the gear-box is 
an independent unit, it is of importance that it should be so 
mounted as to prevent any binding on the shafts due to distor- 
tion of the frame of the chassis. Either a spring suspension or 
a three-point suspension is usually adopted to this end. 

convenient three-point suspension consists in carrying the gear- 
box fore and aft by means of trunnion bearings arranged con- 
centric with the driving and driven shafts, and preventing 
rotational movement of the box by connecting an arm. extending 


wheels on the countershaft were loosely mounted on said shaft | from the side of the box, to the frame by means of a link. 
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Silence in Gear-box.—The great desideratum in a gear-box 
is now silence, as it was not until the.internal combustion engine 
had been brought to a practical state of silence that the noises 
arising from the gear-box were fully realised. The noises from 
a gear-box may be divided into two classes. First, that pro- 
duced by the running of the gears under load, which is more or 
less constant, and, secondly, that produced by the clash engage- 
ment of the wheels or clutches, which is intermittent. hile 
the former can be materially eliminated by careful design and 
workmanship, the latter must depend to some extent on the 
human element. 

Dealing first with the noise produced by the running of the 
gears. lt may be taken for granted, so far as present knowledge 
goes, that spur gearing of the sliding type cannot be made to 
run under load for any length of time without emitting a certain 
amount of noise, and that the problem of silent running depends 
to a very large extent on the care with which the gear is pro- 
duced, and particularly so in relation to the teeth. To reduce 
the noise to a minimum, the following essentials must be 
observed :—(1) The greatest care must be exercised in the 
production of the wheels, especially with regard to the teeth ; 
(2) the box must have the necessary stiffness, and its resonance 
be reduced as much as possible; (3) the shafts must be of 
ample diameter, be kept as short as possible, and be supported 
by a sufficiency of bearings so as to have a minimum of deflec- 
tion ; (4) the wheels must be small, in order to keep the peri- 
pheral speeds as low as possible; (5) the wheel centres must 
be abesiehely accurate; (6) the wheels must be efficiently 
lubricated ; (7) if ball bearings are used, means must be provided 
to give some sort of a surface support in addition to the line 
contact of the balls in order to damp off the vibrations set up 
in the gear, and (8) single or double helical wheels must be used 
where possible. 

As a certain amount of noise is inseparable from two spur 
wheels running together under a load, however well and accu- 
rately they may be made, another form of drive must be 
employed if a really silent gear-box is required. The London 
General Omnibtts Company arrived at this conclusion by force 
of circumstances, as it could not reduce the noise in its omnibus 
chassis sutliciently to get it passed by Scotland Yard until it 
substituted a chain drive for the spur wheel drive in its gear- 
boxes, and all of us are probably aware from actual experience 
how silent-running these omnibuses are on all speeds. 

Chain Drive.—Chain-drive gear-boxes were used as far back 
as 1901 by Brooke, ot Lowestoft, but these boxes were not 
particularly quiet, as chains of the roller type were used, whereas 
the silence of the medern chain-drive gear-box is due to the 
use of chains of the “inverted tooth” type. In the gear-box 
used on the London General Omnibus Company’s “B” type 
of chassis, an improved chain of the “inverted tooth” type, 
manufactured by the Coventry Chain Company, Limited, and 
known as the “Coventry Noiseless Chain,” is employed, in 
which, for a given pitch, a rivet of larger diameter can be used, 
which not only increases the breaking load, but also increases 
the wearing area of the rivet, the result being that a chain of 
but two-thirds the width of the standard pattern can be employed 
to transmit the same load. This firm has devoted considerable 
time and attention to the perfection of the chain-drive gear-box, 
and the problem it had to face was the finding of suitable wheels 
to run at a common centre distance to produce the desired speed 
ratios. That it has successfully tackled the problem is instanced 
by the large number of different designs of these gear-boxes 
that it has produced to meet the various demands of the 
automobile trade. 

In four-speed gear-boxes the additional speed is sometimes 
produced by an additional chain and pair of sprocket wheels, 
and sometimes by means of an additional spur wheel on the 
countershaft, with which the spur wheel on the driven shaft 
employed for the reverse engages through an intermediate 
pinion. In addition to the advantage of noiselessness, chain- 
drive gear-boxes have many other advantages, amongst which 
may be cited :—(1) Flexibility of drive, which also operates as 
# safety valve and limits the destruction which a careless driver 
may cause by careless driving ; (2) the obtaining of the speeds 
and the reverse with a minimum number of wheels, and (3) the 
ease with which chains can be replaced as compared with the 
replacement of a gear wheel. 

The noise produced by the clash engagement of the gears 
arises chiefly from the difficulty of getting the teeth of the 
wheels into engagement, and this seems to depend essentially 
on the pitch of the teeth, on the peripheral speed of the wheels, 
on the shape of the engaging edges of the teeth, on the speed 
at which the wheels can be brought into engagement, and on 
the force resisting the inter-engagement of the teeth. The 
accepted practice is to use wheels of small diameter, so as to 
keep the peripheral speed as low as possible, to keep the pitch 
of the teeth relatively small, and to round off the engaging edges 
or sides of the teeth. Although it is the common practice to 
round off the edges or engaging sides of the teeth, a much easier 
and quieter engagement results if the edges or engaging sides 
of the teeth, instead of being rounded, are chamfered or bevelled 
off, as this not only allows the teeth to become meshed to a 
greater depth before the drive comes on them, but also lessens 
the force resisting the complete meshing of the teeth, whereby 
the continued end-on movement necessary to bring the wheels 
completely into mesh is facilitated. This does not decrease 
the surface contact of the teeth subject to wear if the edges or 
engaging sides are chamfered or bevelled off on one side of the 
teeth only. 

Changing of Gear.—Various devices have been introduced 
*in the transmission gear between the clutch and the driving 
axle carrying the road wheels for the purpose of facilitating 
the changing of the gear, the most successful being a spring 
drive arranged between the clutch and the gear-box, and a 
secondary clutch arranged either in front of the gear-box to 
couple and uncouple the element of the main clutch carried by 
or coupled to the driving shaft of the gear-box, or at the rear 
of the gear-box to couple and uncouple the driven shaft of the 
gear-box and the propeller shaft of the transmission gear, but 
these devices are outside the ambit of this paper. 

Automatic Gear-changing Devices.—Various systems have 
also been employed to make the changing of gears more or less 
automatic, so as to eliminate the human element. All such 
systems embody two essential features, one a method of pre- 
selecting the gears, and the other the method of timing their 
change. The automatic gear-changiag devices which have 
attained any measure of success may be divided into three 
types :—(1) The mechanically operated, (2) the electrically 
operated, and (3) the pneumatically operated. The first type 
may be divided into two classes :—(a) Those in which the 
clutch pedal releases a spring, which brings the gears into mesh, 
this spring being compressed by hand at the time the selection 
of gear is made, and (6) those in which the clutch pedal operates 
the gear. In this latter arrangement no springs are employed, 
the mechanism simply transferring to the clutch pedal the 
operation which is usually performed by a hand lever. The 
Linley device, which has for some years been successfully 
employed on the Commer cars, is an example of the mechanical 
type. 

In the electric system the pull on the sliding elements of the 
gear is effected by solenoids, which are brought into and out 
of action by means of switches suitably located, so as ‘to be 
operated by the driver of the vehicle, the arrangement being 
such that the switches merely operate as selectors for the par- 
ticular gear desired, the actual closing of the energising cireuit 
being completed by the movement of the clutch pedal. Although 
this system has not been employed in any vehicles manufactured 
in this country, it has been successfully employed in several 
cars manufactured in the United States, and imported into this 
country, of which probably the best known is the Cadillac. 
Electricity would seem to be better adapted for the purpose 





than compressed air, as a source of current is available on most 
modern cars, at all events of the pleasure type, whereas a com- 
pressed air system, besides requiring an air compression plant, 
involves a far more complicated construction, and unless the 
apparatus necessary for working this system can be made con- 
siderably more simple than that which has already been evolved, 
or the compressed air can be also utilised for some other useful 
purpose on the car, it does not appear to be a commercially 
practical proposition. The electric current required to operate 
these electric charge gear systems is so small as to be practically 
negligible. In a test of one of these devices drawing its current 
from an 80 ampére-hour 12-volt battery, 134,000 changes of 
gear were made without exhausting the battery. 

The absence of noise with a direct-drive gear has led some 
designers to provide a direct drive on more than one speed. A 
common method of obtaining two direct drives is to employ 
two crown wheels—of different diameters—on the differential 
box, and two bevel pinions on the propeller shaft, suitable 
clutches being provided for coupling one or other of said pinions 
on said shaft. This construction gives a direct drive at two 
different speeds, and when used with a gear-box has the addi- 
tional advantage that it doubles the nur ber of ratios ci speed 
available. Some makers have adopted this system to obtain 
a direct drive on all speeds, but it has never been a commercial 
success, owing probably to the complication involved in pro- 
viding suitable coupling devices for the driving pinions, to the 
fact that such a construction involves all the wheels of the gear 
constantly running, and to the increase of the unsprung weight 
on the back axle. One of the most successful ot the direct- 
drive-on-all-speeds gear is that employed in the Sizaire-Naudin 
light car. The Humphris gear is of a similar nature. 

The number and ratios of the gears depend essentially on 
four factors :—The power of the motor, the size of the road 
wheels, the weight of the vehicle laden, and the nature of the 
roads the vehicle has to traverse. But even when these four 
factors are constant a wide diversity of opinion exists as to 
both the best number and the best ratios. This much, however, 
may be said. The present tendency is to limit the number of 
gears to three, and to reduce the gear ratio rather than increase 
it, and this latter probably arises from the desire to enable 
vehicles to travel on the direct drive for the greatest possible 
percentage of the distance travelled, so as to avoid gear changing 
as much as possible. 

The speed of the vehicle in relation to the speed of the engine 
is governed by the reduction ia the final drive at the back axle, 
which is usually a single one. Some makers, however, employ 
a double reduction at the back axle, the merit of which—when 
used purely as a reduction gear—appears to be the ability to 
keep the wheels of each pair in the gear-box giving the various 
speeds of a more uniform size. Before leaving this particular 
type of gear, which, as before stated, easily holds the first place 
in automobile construction, it will be well to tabulate both its 
advantages and its disadvantages. Its advantages are :— 
(1) Simplicity of construction, (2) comparatively light in 
weight, (3) easy to understand and manipulate, and (4) ease 
and low cost with and at which worn parts can be renewed. Its 
disadvantages are :—(1) Abuormal wear due to the clash engage- 
ment of the teeth of the wheels, (2) liability to considerable 
damage by bad driving, and (3) noise. What further improve- 
ment can be made in this type of gearing seems to be ** in the lap 
of the gods,” but as far as it is possible to fcrecast, it would seem 
to lie in the direction of the use of some other or new metal or 
alloy for the box, whereby increased stiffness and decreased 
resonance without increasing the weight will be attained, and 
in the all-round use of wheels having helical teeth. 

Epicyclic Gear—After the sliding type of shaft-to-shaft 
gear, the epicyclic gear has found most favour, and while this 
type of change-speed gearing has been successfully employed 
in some motor road vehicles for many years, its application 
can only be considered as limited when compared with the 
sliding type of gear. While popular prejudice, which is always 
in favour of the thing which is known and understood, may 
account for its lack of adoption, it cannot be overlooked that, 
as compared with the sliding type of gear, its cost of manu- 
facture, by reason of the necessity for a high standard of work- 
manship, is high, the number of its parts is comparatively large, 
it is difficult to obtain a useful ratio of speeds when three forward 
speeds are required without complication, and it calls for adjust- 
ment at intervals. Against these drawbacks it has several 
advantages over the sliding type of gear. For instance, it is 
practically silent on all speeds, it is less liable to break down 
or to be damaged through careless handling, and it is not subject 
to as much wear and tear. It will be seen, therefore, that while 
the disadvantages are nearly all matters for the manufacturer, 
the advantages are all on the side of the user. The best-known 
gear of this type, giving three forward speeds and a reverse, is 
the Lanchester, which has been used zontinuously, and to the 
exclusion of all other types of gear, in the Lanchester cars since 
1900. 

The Ford car may also be cited as an automobile in which the 
epicyclic type of change-speed gear is exclusively used, and in 
this case the increased cost of production of this type of gear 
certainly has not been a bar to its use, as the total cost of pro- 
duction of this car is known to be well below that of any other 
car of similar power and capacity, while its selling price has 
become a by-word. + must, however, be borne in mind that 
the gear fitted to the Ford car only provides two forward speeds. 

Nothing is more fascinating than the possibility of effecting 
a smooth and gradual change of speed over the whole desired 
range, whereby the prime mover cav always be kept running at 
its most effective speed. The exceedingly flexible petrol internal 
combustion engine of to-day has eliminated much of the need 
that once existed for a gradual and infinitely-variable change- 
speed gear, but the advantages of such a mechanism seem so 
apparent that much ingenuity has been exercised in the attain- 
ment of it. 

Variable-speed Mechanisms.—The various mechanisms for 
obtaining a gradual and infinite variable speed may be classified 
as follows :—(1) A mechanical system in which expanding 
pulleys and belts are used ; (2) a mechanical system in which 
the drive is by fractional contact; (3) a mechanical system 
in which the drive is on the feed-gear principle ; (4) a hydraulic 
system, and (5) an electric system in which current generated 
by a dynamo driven by an engine is employed,, either wholly 
or partially, as the transi itting medium between the engine and 
the road wheels. 

Belt Gearing.—Belt gearing is now only used on light cars 
of the so-called cycle type, and expanding pulleys are success- 
fully employed to vary the speed ratio. These are almost 
invariably of the double-cone type, so that the belt used with 
them has the shape of an inverted truncated cone, which gives 
the belt a better grip on the pulleys. In some cases two such 
pulleys are employed, so coupled together that as one is expanded 
the other is contracted, while in other cases one expanding pulley 
is employed, the slack being taken by a spring-controlled jockey 
pulley. In all these systems belts are employed, as an expanding 
pulley capable of running with a chain is not yet a commercial 
proposition. 
riction Gearing. — A common form of frictional drive 
mechanism consists of two friction discs arranged at right angles 
to one another, so that the periphery of one engages the face 
of the other, the relative positions of the axis of one and the path 
of ‘rotation of the other being capable «f being varied. An 
interesting modification of this type of gearing is the Cowey, 
in which the driving and driven discs engage one another face 
to face. 

Feed-motion Gearing.—The most common form of variable- 
speed gear working on the feed-gear principle is one in which 
reciproeating pawls operate ratchet wheels, provision being 
made whereby the angle through which the pawls travel can 
be varied. This type of gear has not obtained any hold in 





automobile coastruction, due probably to the large number of 
working parts and the high speed at which the reciprocatiny 
parts must work if the size of the gear is to be kept within 
reasonable limits. The great defect, however, of this type uf 
gear is that when the engine speed is slow, and especially when 
the torque is heavy, the driving motion is apt to become jerky, 
Several gears—for instance, the Newman and the Barber 

have passed through the experimental stage with apparent 
success, but the fact remains that they have not been successt ||, 
used commercially. 5 

Hydraulic Transmission.—In hydraulic transmission there 
are two essential elements, a pump-——driven by the prime mover 
—by which the working fluid is put and transmitted unde 
pressure, and a hydraulic motor—by which motion is tran 
mitted to the road wheels of the vehicle—driven by the pump, 
These two elements are suitably connected, so that by varyiny 
the output of the pump per revolution the power imparted 
to the road wheels can be varied as desired, as if the speed « 
the engine is kept constant the effect of lowering the volume 
of liquid pumped is to increase its pressure in the same rativ, 

The advantages claimed for hydraulic transmission are ; 
(1) That as all the mechanism is enclosed, and works in «il 
under pressure, friction is reduced to a minimum, and damay.: 
is practically impossible ; (2) that a change of speed can |) 
effected without any jar or strain on the prime mover; (:, 
that it is extremely smooth and comparatively quiet in runnin, 
(4) that in changing gear there is no necessity to disconnect 
the prime mover; (5) that the gear can be adjusted to t)). 
constantly varying requirements of the prime mover without 
checking the momentum of the vehicle, and, finally, that it 1 
simple in action, durable, and economical in working. 

The various types of hydraulic transmissions that have bev 
introduced only differ from one another in the type of pump ani 
motor employed, and in various details of construction ani 
control. Two of them, namely, the earliest—the Hall—and tli: 
latest—the Compayne—which is associated with the name «| 
Dr. Hele-Shaw, may be’particularly mentioned. The practicu! 
advantages of the Hele-Shaw system are that the pump has « 
uniform and steady discharge under all pressures, that slidiny 
friction is reduced to a minimum, whereby the total efficiency 
of the pump is materially increased ; that the rotating part 
of both pump and motor are perfectly balanced ; that there i 
no end-thrust in either the pump or the motor, owing to all th: 
forces being in the plane of rotation; that all the parts ar 
simple, and those that require any great degree of accuracy 
are cylindrical ; that there is a minimum of wear on any of th: 
parts; that although high pressures are employed, no pack - 
ing glands are required ; that owing to the rotary form of the 
valve the slip of oil past the valves is reduced to a minimum , 
because the oil pressure does not tend to open the valve, and 
that the inertia forces in both pump and motor are perfectly, 
balanced. It is claimed that a long series of tests of a pump 
running at 1000 revolutions per minute show an etticiency of 
73 per cent. at quarter stroke, of 80 per cent. at half stroke, 
and an overall efficiency of 90 per cent. at full stroke. The 
mechanical efliciency of the motor is put at 95 per cent., and 
this efficiency is stated to be largely due to the fact that the 
motor works at a considerably slower speed than the pump. 
The combined efficiency of the whole system from engine to 
road wheels, including the loss in the conducting pipes due to 
the viscosity of the oil, as shown by trials averages over 70 per 
cent. at all speeds between 5 and 15 miles per hour. ‘lhe 
efficiency at 8 miles per hour being 76 per cent., and at 12 miles 
an hour 72 per cent. 

Electric Transmission.—Electric systems, or, as they are more 
properly designated, petrol-electric systems, owing tw the 
prime movers employed being of the internal combustion type, 
may be conveniently divided into four groups :—(1) In which 
the surplus power of the engine is stored in the form of electric 
energy in a battery of accumulators, and is given out when 
required to augment the power of the engine, of which the 
Pieper or Auto-Mixte may be taken as an example. (2) In 
which the entire power of the engine is converted into electrical 
energy, which is absorbed continuously by an electric motor 
driving the road wheels of the vehicle, of which the Stevens may 
be taken as an example. (3) In which electric energy is employed 
to start and accelerate the vehicle, after which the drive from 
the engine to the road wheels is transmitted through a magnetic 
clutch, of which the Germain may be taken as an exam ple. 
(4) In which the electric energy is wholly or partially employed 
to start and accelerate the vehicle, after which the electric 
drive is cut out, and the power is transmitted from the road 
wheels mechanically, of which the Thomas may be taken as 
an example. Many more or less divergent forms and com- 
binations of these systems have been adopted by various in- 
vestigators, but they only differ in details of construction «nd 
arrangement. 

Considerable divergence of opinion exists as to which of these 
petrol-electric systems is the best, and although it may well be 
argued that each is best adapted for a particular class of work, 
there is no gainsaying the fact that the second system is the 
only one which has been used on a commercial scale for any 
considerable length of time. Dealing, however, with these 
systems in their numerical order, the points in favour of the 
first system are that the surplus power of the engine is being 
continuously stored in the form of electric energy, which is 
available for use when the power of the engine requires to be 
augmented, and that the engine and dynamo run at a constant 
speed, which enables the former to be run at the best adven- 
tage and enables the latter to produce a current of suitable 
voltage to charge the accumulators at the proper rate. 

‘The points in favour of the second system are, first, its sim 
plicity, as the whole of the power of the engine is converted 
into electrical energy, whieh is transmitted direct to the motor 
driving the road wheels; secondly, the small number of it» 
parts; and, thirdly, as the speed of the engine is independent 
of that of the vehicle, it can be run at the speed at which it 
gives its maximum power and efficiency. It is claimed for the 
Stevens transmission that the over-all commercial efficiency 
running in normal omnibus service is 79 per cent., and that 
said efficiency arises chiefly from the great economy both in 
petrol consumption and in general upkeep. The factors which 
make for economy in petrol consumption are the slow speed of 
the engine, as compared with the speed of the transmission 
shaft, and the ability of the vehicle to free-wheel, i.e., run 
without propulsion, for a considerable part of its running time, 
while the factors. which make for economy in upkeep are :— 
(1) The simplicity of the transmission, in which no gear wheels, 
no clutches, and no battery are employed ; (2) the absence of 
transmission stresses due to the elasticity of the electrical drive ; 
(3) the absence of clutching and de-clutching, as obtains in 
mechanical gearing; and (4) the non-braking of any electrical 
circuits during driving. This system has been used in the 
Tilling-Stevens omnibuses and other -public service vehicles for 
several years. In the London service alone these omnibuses 
have run over 6,000,000 miles at an estimated cost of 7.132 pence 
per mile; while in the running of over 3,000,000 miles on solid 
rubber tires in the London service of omnibuses an average of 
20,148 miles per tire has been obtained. 

The advantages claimed for the third system, as compared 
with the first or second systems, are, first, that when the load 
is within the capability of the engine the drive between the 
engine and the road wheels is practically, though not absolutely, 
mechanical, at which time the electrical losses are reduced to 
a minimum ; and, secondly, that the mechanism can be used 
for braking purposes. ainst these, however, is the serious 
drawback that mechanical means has to be employed from the 
reverse, in addition to which the double commutator adds to 
the complication of the control. It is also claimed for this 
system that, as the electrical equipment is used solely, or mainly, 
for starting and accelerating, the equipment can be made 
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comparatively smaller, lighter, and cheaper; but this would 
seem to be a fallacy, as the output of the electrical equipment 
cannot be confined to starting and accelerating duties only, for 
the simple reason that occasions must arise when more power 
than can be obtained on the direct drive will be called for, thus 
making it necessary to use the electric transmission. As this 
is the most severe duty that the electrical equipment can be 
called upon to perform, it must be of such proportions as will 
propel the venicle during the whole working period without 
overheating if trouble is to be avoided. 

As regards the fourth system, this is considered more econo- 
mical than a direct electrical transmission, but against this 
must be set off the complications which arise from the intro- 
duction of the planetary gear and the clutches. The Thomas 
transmission has undergone two trials under the auspices of 
the Royal Automobile Club. The first trial was with a 36 horse- 
power Leyland lorry over a distance of 2008 miles, the running 
being continuous day and night. The weight of the lorry un- 
laden was 4.502 tons, and the weight of the load, including 
passengers, 3.181 tons, making a total of 7.683 tons. The 
running speed was not to exceed 12 miles per hour, and averaged 

running time only—10.47 miles per hour. The fuel con- 
sumption worked out at 7.555 miles per gallon, giving 58.046 
ton-miles per gallon, calculated on the gross weight and 24.030 
miles per gallon calculated on the net load. During the trial 
no work was done upon the transmission, with the exception 
of lubrication, for which 54 oz. of oil were used, and at the end 
of the trial the whole of the transmission, with the exception 
that the teeth of the double helical planetary wheels were some- 
what worn, and two brushes, four sparking tips, and one brush 
contact point were sufficiently burnt to require renewing, was 
in good condition. The second trial was with a 12-16 horse- 
power Delahaye car, from London to Edinburgh and back, 
in which test the fuel consumption was approximately 35 miles 
to the gallon, giving 67.9 ton-miles per gallon. An omnibus 
fitted with this transmission, and running in a regular service 
in London, has given from 10$-11 miles per gallon of fuel. 
It would, therefore, seem that the claim that this system is 
more economical than the direct electrical system is well founded. 

Petrol-electric systems are without doubt handicapped as 
compared with the sliding type of change-speed gears—at all 
events for use in pleasure and light commercial vehicles—first, 
on account of excessive weight, and, secondly, on account of 
lack of power of rapid acceleration. As regards weight, it does 
not appear possible to make this compare favourably with the 
mechanical types of variable gearing without seriously risking 
its efficiency and even breakdown under severe duty. With 
respect to acceleration, it must be borne in mind that sudden 
acceleration of the engine—which in a purely mechanical 
transmission is at once transmitted to the road wheels—only 
results, in a petrol-electric system, in an increased generation 
of electricity in the dynamo, which is followed later by increased 
speed of the electric motor as the magnetic flux is built up in 
the generator, and therefore an appreciable time elapses before 
the current has had time to make its influence felt at the road 
wheels. For heavy commercial work neither the increased 
weight nor the sluggishness in acceleration is a matter of much 
serious moment, and the latter defect may even be a blessing 
in disguise, as it affords a means of cushioning any shocks 
that may be set up in the transmission system by unskilful or 
careless driving. As petrol-electric systems allow of maximum 
acceleration without subjecting any part of the vehicle to undue 
strain, they have, as compared with mechanical gears, the great 
advantage that it places the most incompetent driver on a par 
with the most experienced and careful driver using a mechanical 
gear, and it is questionable whether—at all events for commercial 
work-—the inability to rapidly accelerate is not more than com- 
pensated for by the saving in wear and tear arising from absence 
of shocks and undue strain. 

Comparing petrol-electric transmission with hydraulic trans- 
mission, there does not seem to be much between them on the 
score of being noiseless, of not being affected by the distortion 
of the frame of the vehicle, and of giving a smooth acceleration 
and retardation. Theoretically, each seems to be an ideal 
transinission for motor road vehicles, and if this paper serves 
no other purpose, it should at all events produce a discussion 
amongst the upholders of these two systems as to their relative 
merits, and it is not difficult to forecast that the upholders ot 
these two systems will not be allowed to have it all their own 
way by the upholders of the sliding and epicyclic types of 
wheel gearing. 

Neither the total losses on transmission nor the losses through 
the variable-speed gear alone under road conditions are accu- 
rately known, and will not be until some means is devised by 
which the actual! power given out by the engine at any moment 
under and during running conditions can be accurately ascer- 
tained. From hill-climbing trials of cars, whose maximum 
engine power is known, the total losses in transmission have been 
estimated to vary from 20 to 50 per cent. 

The paper is accompanied by an illustrated appendix, giving 
descriptive particulars of the principal forms of gear dealt 
with above.t 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


A PLEA FOR UP-TO-DATE BRIDGEWORK IN THE 


UNITED KINGDOM. 

Sir,—After perusing Mr. H. L. White’s letter in your issue 
of the 15th inst., it appears to me that the subject falls into two 
main heads :—(1) Principles to be adopted as regards such 
matters as loading, working stresses, factor of safety, allowances 
for impact, wind, &e. (2) Principles to be adopted as regards 
the design of members and connections with a view to the 
elimination of avoidable secondary stresses and to general 
efficiency. 

As regards the first, much would be gained by fuller investiga- 
tion, and, if possible, standardisation, but it must not be imagined 
that railway engineers in general ignore the effects of live load, 
that they blindly adopt the Board of Trade rules without 
necessary modification, that they fail to appreciate that the 
floor systems of bridges require more lenient stresses than the 
main girders, or that they do not consider wind effects. Their 
practice is not uniform, but, as I endeavoured to show during 
the discussion at the Institution of Civil Engineers on Mr. C. W. 
Anderson’s paper on “‘ Impact ”’-—vide Min. ‘ Proc.,” Inst. 
C.E., vols. ec. and cci.—some of the companies, by varying their 
working stresses, provide a greater amount of steel than would 
be found necessary according to the Indian Government rules, 
which include the well-known Pencoyd formula for impact, 
referred to by Mr. White. I entirely agree that a definite 
recommendation from an authoritative body with regard to 
the matters referred to in (1) above would be of the greatest 
service, both as regards the design of new bridges, and also in 
cases of existing bridges which are known to be overstressed. 

As regards (2), if Mr. White will forgive my saying so, secondary 
stresses cannot be airily relegated to an unimportant position 
if the heading of this correspondence bears any relation to the 
subject which we are considering. One principal reason why 
our bridgework is not “up to date”’ is because it has been 
designed on rough and rule-of-thumb principles, and because 
secondary stresses, when avoidable, have not been avoided, 

+ Pressure on our space prevents us from reprinting this appendix. 
It. is, nevertheless, a valuable contribution on its subject, and should 
be consulted by all interested in the matter.--Ep. THE E. 





and when unavoidable, have not been considered. In one case 
of a lattice girder bridge erected a few years ago, I found that 
the secondary stresses induced in the verticals in the original 
design were equal to or exceeded the direct stresses. The 
effect of ignoring them is to put steel into the cross girders 
which ought to be in the verticals. ‘The importance of estimating 
the fixation stresses in the attachments of cross girders to main 
girders, and of rail-bearers to cross girders, will be-realised, not 
only by the designer of a new bridge, but also by the engineer 
who has to decide whether an old bridge can “carry on” or 
must be removed. 

The question to be considered is:—Are we to continue to 
design bridges as if they were composed of a series of free members 
with hinged connections, or are we to ascertain the facts and 
find out the effects of rigidly fixing the connections, particularly 
in the floor system? No inquiry or recommendation which 
ignores this point will be of much use. 

In conclusion, I should be much indebted to Mr. White for 
a reference to the experiments which have already been carried 
out in regard to secondary stresses, as the information must 
be of great value. 

York, December 19th. CONRAD GRIBBLE. 


Sir,—Referring to my letter of the 4th inst., and to Mr. 
White’s letter of the 12th inst., I would like to point out that 
the impact allowance, as given in my letter, is correct, and, in 
fact, is identical with the formule given by Mr. White. It 
will be noted that I stated the impact allowance as an increased 
* percentage ’’ over the static stress, which accounts for the 
apparent discrepancy between = and = ‘ 

L -+ 300 L + 300 

As to basket handles in bridgework, I admittéd that theoreti- 
cally they are nct enough. It is not necessary to go into figures 
to show this. I said I would not agree they were no use, 
neither do I so agree. They transmit the wind load from one 
girder to the other, and the top booms must be made strong 
enough to resist the bending moment due to this—which is 
half what it would be without the overhead member—and to 
carry the shear load down to the bearings. After all, any system 
of overhead bracing not ending by the diagonals of the last bay 
intersecting at the bearing is theoretically imperfect: whilst 
the portal bracing so common in “ through ”’ bridges is, after 
all, only a short way removed from the faults of the basket 
handle. 

Actually there is a whole host of inconsistencies in structural 
design and practice, and each engineer has his own ideas, and, 
whilst he emphasises certain important features, he neglects 
others. For instance, a very common fault—watched carefully 
by, perhaps, only one important firm of inspecting engineers— 
is that of only connecting one leaf of sections, or even buiit 
members, to the gusset plates, whilst the whole area is designed 
to take the working load. In many cases this means a highly 
intensified stress, never expected. Inspectors, again, have each 
their foibles—one’s strong point is riveting ; another the finish 
of plates and bars ; another the method of holing ; some begin 
at the essential part necessary for all good work, the template 
shop; others never get much further than the stores. That 
is why I stated that what I felt was necessary was an attempt at 
standardisation of a really necessary quality of work, and the 
exposure of all bad practice. 

Geo. Kenworthy, Assoc. M. Inst. C.E. 

Glasgow, December 18th. 








FORTHCOMING ENGAGEMENTS. 


THURSDAY, DECEMBER 28ru. 


Roya InstiruTion oF GREAT Britarn.—Albemarle-streets 
Piccadilly, W. Christmas Lecture. L.: ‘* The Human Machine 
which all Must Work,” by Professor Arthur Keith. 3 p.m. 


SATURDAY, DECEMBER 30ru. 

Royat. InstirvuTIoNn oF GREAT Brirain.—Albemarle-street, 
Piccadilly, W. Christmas Lecture. I1.: ‘“* The Human Machine 
which all Must Work,”’ by Professor Arthur Keith. 3 p.m. 

WEDNESDAY, JANUARY 3rp, 1917. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 


WEDNESDAY, JANUARY lors, 1917. 


Roya Society or Arrs.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 


FRIDAY, JANUARY 2618, 1917. 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Agenda will 
be circulated later. 5 p.m. 








MUNICIPAL WATERWORKS AND WAR SERVICE.—The Municipal 

Waterworks Association succeeded some time ago in obtaining 
the issue of an Order by the Ministry of Munitions, extending 
Sec. 7 of the Munitions of War Act, 1915, to such waterworks 
authorities as are in possession of certificates to the effect that 
the water supplied by them is of importance for the purpose of 
carrying on munitions work. This enables such authorities to 
grant or gefuse leaving certificates. We are now informed that, 
as the result of correspondence between Colonel Porter, the 
President, and Major Noel French, D.A.A.G., of the Depart- 
ment of the Director of Recruiting, War-office, a deputation 
—consisting of Colonel Porter, Mr. E. B. Barnard (Chairman 
of the Metropolitan Water Board), Mr. William Terrey (General 
Manager of the Sheffield Waterworks), Mr. C. G. Henzell, 
M. Inst. C.E. (Engineer to the Leeds Waterworks), and the 
Secretary—waited upon Major French at the War-office on 
Friday, the Ist inst., when the general question of the position 
of waterworks undertakings as regards the depletion of their 
staffs for war service, and also the question of substituted 
service, were discussed. As a result the following was agreed 
upon :—(1) Waterworks authorities are to furnish a complete 
list of men who are now serving with H.M. forces, giving the 
particulars according to form of Schedule I., and also (2) 
a list of men of military age belonging to Class A (general 
service), or unclassified, at present in the employ of waterworks 
undertakings, showing particulars according to form of 
Schedule II. The object of supplying these lists is to comply 
with a scheme of substitution now being framed, on the basis 
that if any further men are taken from their present service 
they should be replaced by suitable substitutes—generally in 
the 5 aageeos of five to four, or thereabouts—who can be 
spared by the military authorities from amongst those men 
who had previously left the respective waterworks authorities. 
The lists, when prepared, should be sent to Major Noel French, 
D.A.A.G., Department cf the Director cf Recruiting, War-office 
Annexe, Victoria Embankment, London, S8.W. We are asked 
to say that it is very desirable that the whole of the lists should 
be sent in before the close of the year. 





PROVINCIAL LETTERS. 


NORTH OF ENGLAND. 
(From our own Corresjondent.) 
The Christmas Holidays. 


Tuts week has been one of exceptionally high 
production on the North-East Coast, and in return for 
generous Christmas holidays—generous from the point of 
view of the war situation—operatives have been willing to 
work a good deal of overtime. The Christmas holidays 
will, of course, extend from mid-day on Saturday until 
Wednesday morning in accordance with the request of the 
Ministry of Munitions. The stoppage will enable much 
of the machinery to be overhauled, and will also assist to 
relieve the railway traffic, which is greatly congested. 


Labour Pooling Scheme. 


As foreshadowed in last week’s letter, the scheme 
for accelerating work on merchant ships has been extended 
to the Tyneside area. At the request of the Government, 
representatives of the Tyne shipbuilding and marine 
engineering firms and trades union delegates met in 
conference this week and both sides accepted the scheme 
put forward, the only exceptions being a few of the trade 
union delegates, who have first to consult their district 
committees, a purely formal matter in this instance. In 
short, the scheme provides for the concentration of labour 
on ships nearest completion, these vessels to be determined 
by the Board of Trade and Lloyd’s Surveyors, and the 
labour to be arranged by the employers’ technical delegates 
in consultation with the district delegates of the trade 
unions affected. Men are to be taken as far as possible 
in quotas proportionate to the size of the various firms, 
and those workmen selected who can travel most easily to 
other work, they remaining in the employ of their original 
firm, which shall continue to pay, them. The scheme is 
to be put into operation as quickly as possible. 


Cleveland Iron Trade. 


Business on the Cleveland pig iron market this 
week has been of a very limited character, as it generally 
is just before the Christmas holidays. Although con- 
sumers are generally pretty well covered over the holiday 
period, there were still a fair number of inquiries, but 
there is a decided inclination on the part of some con- 
sumers to hold off, pending some further information as 
to the operations of the new Foundry Iron Consumers’ 
Committee, which, it is understood, will still further 
tighten up the existing system of allocation. In the 
meantime, deliveries under current contracts are being 
made as regularly as possible, but the shortage of trucks 
is a source of delay. Prices are unaltered at 91s. 6d. for 
No. 1, and 87s. 6d. for No. 3, No. 4 foundry and No. 4 
forge. There is practically no business passing in iron 
for export, owing to the difficulty of getting licences, but 
there is a large volume of trade waiting to go forward. 
For f.o.b. shipment, No. 1 is 102s. 6d.; No. 3, 97s. 6d.; 
No. 4 foundry, 96s. 6d. and No. 4 forge, 95s. 6d. This 
week a furnace has been taken off hematite and put on 
Cleveland iron, which brings the number of furnaces 
producing Cleveland to thirty-two. 


Hematite Pig Iron. 


There is little new to report concerning the 
hematite pig iron trade, although the home trade is, 
perhaps, characterised by easier conditions. Consumers 
are able to obtain all that they require for current needs 
and makers are willing to sell forward as freely as their 
existing commitments, which are very heavy, will permit. 
There is a very big inquiry on Allied account, but at 
present licences are only being very sparingly granted. 
A further substantial increase in the production may be 
expected early in the New Year. There has been no 
alteration in the maximum home price of East Coast 
mixed numbers, which stands at 122s. 6d. Irons of special 
analysis are at a higher figure. The export price to 
France is 137s. 6d., and to Italy 142s. 6d. 


Manufactured Iron and Steel. 


War departments abate none of their demands 
on the manufactured iron and steel trades. At the 
moment, the demand for steel is the dominating foree— 
a demand which is ever increasing. At this particular 
period of the year the home railways are usually in the 
market for their annual supplies, but sc far nothing has 
been done. No doubt some difficulty may be experienced 
in placing orders for railway material. There are no new 
features to report in the finished iron trade. The following 
are the home maximum quotations :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. Export quotations 
are as follows :—Common iron bars, £14 17s. 6d.; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
3in. and upwards, £13 10s.;  ‘ein., £13 15s.; jin., £14; 
*in., £16; }in., £18; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel joists, £11 2s. 6d.; steel strip, 
£17; heavy sections of steel rails, £12, all less 24 per cent., 
except ship plates, angles and joists, packing iron and iron 
bars. 


The Coal Trade. 


To all intents and purposes operations of any 
magnitude for loading this month terminated on the 
Northern coal market at the end of last week, and as a 
consequence practically the only business since has been 
the purchasing of small parcels which were required for the 
completion of cargoes. During the past two or three days 
there have been rather more shipments to France. The 
prices ruling on the market are in the main unaltered, but 
in nearly every case they are negotiable for discounts for 
prompt sale. The only really steady feature of the 
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market is Northumberland best steams, which are firmly 
based on 30s., as is the case also for the best brand of 
Tyne primes. Collieries refuse to negotiate for less and 
second-hand holders have very little to offer. Secondary 
steams are variable, with a greater range of prices than 
usual. Small steams are plentiful and weak, while. 
unscreened steams are very quiet. ‘The Durham market 
is stated to be a little steadier, but any improvement is 
very slight. Gas coal is steady for bests, but only 
moderately steady for second qualities. Coking fuels are 
very quiet, and with large quantities on offer are subject 
to discount. Bunkers are slow and weak, though the 
prospects are understood to be brightening. Coke is firm 
for best beehive and patent qualities with an upward 
trend. Market quotations are as follows :—Northumber- 
lands: Best Blyth steams, 30s.; second Blyth steams, 
24s. to 27s.; Tyne prime steams, 30s.; Tyne prime seconds, 
23s. to 25s.; North Northumberland prime steams, 
nominal ; unscreened bunkers, 17s. 6d. to 18s.; households 
for home market, 2ls.; for export, 30s. nominal; Blyth 
best smalls, 19s. to 20s.; Tyne prime smalls, 20s. to 21s.; 


















second smalls, 17s. Durhams: Steam (locomotive), 
27s. 6d.; best gas, 25s.; second gas, 18s. to 20s.; special 
Wear gas, 32s. to 3: smithies, 26s. tu 27s. 6d.; ordinary 
bunkers, L7s. to 18s. 6d.; best bunkers, 19s. to 20s.; 
superiors, 25s.; coking unscreened, L7s. 6d. to 19s.; 
coking smalls, I7s. to 18s. 6d.;\ gas coke, 32s. to 34s.; 
blast furnace coke, 28s. at ovens, fixed price; foundry 
coke, 37s. 6d. to 42s. 6d. 
LANCASHIRE. 


(From our own Correspondents.) 


Mancuester, Thursday. 


Iron, Steel and Metals. 


THE markets are now entering upon a period of 
stagnation, and will probably remain more or less comatose 
for a fortnight. Practically there will be no iron and 
steel market meeting after Tuesday in this week until 
the next Friday week, for although a few people may 
attend the Manchester Exchange to-morrow, there will be 
no busmess to do. I have already referred to the pro- 
babilitv of a large increase in the output of hematite 
iron early in the new year, and now there are a good many 
reports going about to the same effect ; and it is also said 
that more basic iron is to be made. One is almost afraid 
to hope that this increase in the supply of the steel-making 
irons will allow of some small part of the make of hematite 
to be allotted to the malleable ironfounders in this district. 
There is some talk of further restrictions in the distribution 
of Cleveland iron after the opening of the new year, and 
an idea is abroad that the Northern districts usually 
served exclusively by this class of iron will need to make 
use of some of the Midland brands. In Manchester we 
have been doing very well without Cleveland iron for a 
long time, and further restrictions in make or distribution 
will not greatly affect us; unless, of course, any large 
quantity of the Midland foundry irons should be drawn 
away. This is a point which it is worth while to bear in 
mind. 


Foundry Iron. 


The market for foundry pig is quiet now, but a 
very fair quantity has been sold up to the time of writing, 
and one finds sellers more than usually indifferent about 
further orders. Some of the furnaces decline to quote, 
having sold as much as it is prudent to sell, in view of the 
fact that they may be required to make more basic iron 
in the near future. It is true that foundry pig has 
been fairly plentiful right through this time of stress and 
stringency, but it does nor follow that this will always be 
the case. The make has undoubiedly been greatly 
diminished, but, on the other hand, the use of it for many 
purposes of ordinary commerce has also been diminished. 
It is only necessary to think of the falling off in municipal 
water activities to realise this; and there is, besides, the 
economy in permanent way work which curtails the 
demand for railway chairs. The outlook therefore is 
uncertain, because one cannot tell whether the falling off 
in make is greater or less than the falling off in consumption. 
Prices for Derbyshire and Staffordshire foundry irons are 
still at 97s. 6d. delivered, but users of the latter must 
remember that, in the event of a shortage of Derbyshire, 
the sellers of Staffordshire in this district might raise the 
price ; for their maximum would enable them to demand 
102s. 6d. for No. 3 delivered in Lancashire. There has 
been a good demand for No. 1 iron, both Derbyshire and 
Staffordshire, and it is very clear that the use of this 
better material is increasing as a consequence of the failure 
of the Scotch makers to supply iron to Lancashire at a 
reasonable price. The price asked for No. 1 Derbyshire 
is 101s. 6d., or just 25s. per ton less than the cheapest 
brand of Scotch iron. 


Forge Pig Iron. 


One or two sales of forge iron have been made— 
Derbyshire on @ basis of 90s., and Staffordshire on a basis 
of 92s. 6d. The Lancashire forges have a preference for 
Lincolnshire, and as the maximum for that iron is only 
90s., they would no doubt buy it and not Staffordshire ; 
so the actual sale of the latter is a proof that Lincolnshire 
forge could not be obtained. 


Semi-steel. 


There is no further news in the semi-steel market, 
and none was offered of American origin on the Man- 
chester Exchange. Some measures are, however, being 
taken to ascertain whether American steel can be secured 
for delivery in the second quarter of next year, and we may 
hear more of this later on. It is, however, to be feared 
that extravagant prices would have to be paid. 


Serap. 

The position in scrap has not undergone much 
alteration. Dealers were very confident, and more espe- 
cially as regards heavy wrought scrap, which remains 
scarce. Consumers offer up to £6 10s., but no great 
amount of business js done, as dealers want more. Pro- 





bably some of them would take £6 15s., but there are 
others who hold out for £7, and this is quite beyond the 
reach of buyers at the moment. There is a report that 
more finished iron is to be made, and the fact that some 
puddled bars were sold in the Midlands lately at £12 per 
ton is indicative of the demand for iron. There appears, 
then, to be a prospect for those who have good wrought 
scrap for sale. In cast scrap the prices remain at 95s, for 
common qualities up to 105s. for best textile machinery 
metal, but no serious business is passing at present. ‘The 
idea of holders is that pig iron will become less plentiful. 
or at any rate the cheaper brands, and that then buyers 
will be glad to have more scrap. Steel scrap of good 
ordinary quality is still going up North from Lancashire, 
but Sheftield is not taking any. There is, however, some 
inquiry now from South Wales, and it is believed that busi- 
ness in that direction may be resumed after the holidays. It 
will be well to have an alternative market, when it may be 
possible to get the price up to the full limit. At present 
dealers are accepting about 2s. 6d. per ton less than the 
maximum allowed by the authorities. 


Metals. 
The market for copper is unsettled, owing to the 
restrictions, but merchants still quote prices, 
Barrow-in-FurNess, Thursday. 
Hematites. 


The general position in the hematite pig iron 
trade of this district is unchanged. Makers have their 
hands full of contracts on Government account, and they 
are doing their best to deal with the present abnormal 
circumstances. The requirements of users are in excess 
of the supply, and this will be the fact from present appear- 
ances for some time to come, but there is the hope that, 
with the turn of the new year additional furnaces will be 
working, and the margin that has existed for so long 
reduced. A large proportion of the iron made is used at once 
at the Barrow and Workington Steel Works, and in addi 
tion other local users have considerable wants. On 
outside account the demand is heavy. Prices are un- 
changed at the maximum rate of 127s. 6d. for parcels of 
mixed numbers of Bessemer iron, and special brands are 
at 140s. per ton f.o.t. Warrants are idle at 115s. per ton 
net cash, 


Iron Ore. 

All through the district there is a busy state. of 
affairs in the hematite iron ore trade. Mine owners are 
not only trying to raise large tonnages of ore to meet the 
big demand, but they are giving their attention to the 
extending of their workings, and if sufticient labour was 
available we should see these extensions in many directions 
in North Lancashire and Cumberland. The demand for 
Spanish and Algerian ores is steady. 


Steel. 

The steel trade presents no new features. The 
mills are as busy as they can be on various sorts of steel 
for munitions of war, and the output is being well main 
tained. Billets are at £12 per ton. The steel foundries 
are busy. ‘The prices for the usual commercial sorts of 
steel are as follows :—Heavy rails, £10 17s. 6d. to £11 10s. 
per ton; light rails, £11 10s.; heavy tram rails, £12 5s.; 
ship plates, £11 10s., and boiler plates, £12 10s. per ton. 


Fuel. 

There is a keen demand for coal, and steam sorts 
are at 25s. to 27s. 6d. per ton delivered, with house coal at 
27s. 6d. to 38s. per ton delivered. East Coast coke is in 
very heavy demand at 33s. to 35s. 6d., and Lancashire 
cokes are at 31s. per ton delivered. 








THE MIDLANDS AND STAFFORDSHIKF. 
(From our own Correspondent.) 
Birmingham Iron Market and Hostilities. 


THE peace suggestions from the Continent have 
been without effect on industrial activity on the Birming- 
ham iron market. Inspired by the relentless pursuit of the 
war, everyone is as anxious as ever to press forward 
the execution of Government contracts on the books, 
The prospects of civil trade are in no way improved, and 
there is no lessening of complaints of inability either to 
secure the acceptance of orders or to receive deliveries 
under old orders. Prices are, therefore, still all against 
domestic buyers, and are very firm in all branches. Bar 
iron is very firm at late prices, the full maximum rates 
being paid for marked bars and merchant grade of un- 
marked bars. The nut and bolt iron market is strong, with 
no quotable change. Outside the Government ** control ” 
there is a tendency to stiffen manufactured iron terms to 
customers on the strength of the late advance in iron- 
workers’ wages. Consumers are familiar with the argu- 
ment, though they do not admit its cogency, because 
wages follow selling prices. Wages do not go up unless 
the prices made by producers go up. The market artifice, 
which makes higher wages a pretext for further advancing 
prices, is strongly deprecated by the cooler heads amongst 
the experienced ironmasters, who hold that inflated values 
are injurious. However, in the prevailing stringency, 
manufactured iron masters who can undertake delivery 
can command pretty well their own terms. There are 
wide divergencies in the rates at which business is done 
outside the purview of the official * control.” Marked 
bars are quoted at £15 10s., less 24 per cent., unmarked 
bars and North Staffordshire bars £13 15s. net at makers’ 
works, nut and bolt iron £14 10s. net, delivered in the 
South Staffordshire district ; tube strip, £15 to £15 10s., 
and in some cases on to £16; hoops—iron and steel— 
£17 10s. to £19; black corrugated and merchant sheets 
of 18 to 24 w.g., £19 10s., and galvanised sheets of 24 w.g., 
£28 10s. to £29 f.o.b. at outports. What business is 
passing in the sheet trade relates chiefly to black corrugated 
and open annealed black sheets. Galvanising plants 
are idle for the most part. Prices are unaltered on the 
week. The inquiry for best working-up sheets has been 
stimulated by large requirements for France. 





Staffordshire Pig Iron for Cleveland. 


This week the extraordinary incident has been 
witnessed of South Staffordshire pig iron being sent to 
Cleveland. ‘The iron was chiefly foundry quality, and 
was dispatched to the heart of the Middlesbrough district. 
The material is required to supplement Cleveland supplies, 
which are insufficient to satisfy the demand. The buyers 
being engaged on urgent Government contracts, have 
had to enter the Staffordshire market. Pig iron prices 
generally are still improving alike for forge and foundry 
sorts. Producers are fast recovering their old ascendancy. 
There is much Jess ground for anxiety on the score of 
accumulating stocks, the home consumption being on a 
good scale, and the activity of the overseas demand 
having assisted to relieve congestion. It is easier, how- 
ever, to obtain a licence to export iron than to obtain 
the carrying facilities. The conditions of export elsewhere 
than to Allied countries have been made more stringent. 
Supplies have been sent to neutrals in exchange for 
commodities with which our own manufacturers could 
not dispense. This traftic is, however, being very rigidly 
regulated now. The probability of a revision of the 
maximum pig iron prices early in 1917 is again being can- 
vassed. It is urged that cost of production is going 
higher, and there is a disposition to exploit the situation 
with regard to the coal supplies. As last week, so again 
this, some of the smelters are inserting in contract 
notes the clause giving them the right to charge on un- 
delivered balances any increase which may be authorised. 
Buyers do not like this conditional bargaining, and many 
of them offer producers the alternative of dropping the 
clause or losing the order. 


Raw Iron Prices. 


Pig iron prices on the Birmingham market at 
date are as follows :—South Staffordshire common, 90s.; 
part-mine forge, 95s.; foundry, 97s. 6d.; all-mine forge, 
115s.; foundry, 120s.; warm-air forge, 145s.; foundry, 
155s.; special quality (Lord Dudley's cylinder), 167s. 6d.; 
cold-blast, 182s. 6d. North Staffo dshire: No. 4 forge, 
95s.; foundry numbers, 97s. 6d.; basic, 97s, 6d. 
Northamptonshire : No. 4 forge, 87s. td., No. 4 foundry, 
89s.; No, 3 foundry, 90s.; No. 2 foundry, 92s.; No. L 
foundry, 94s.; basic, 97s. 6d. Derbyshire: No. 4 forge, 
90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s, 6d.; 
No. | foundry, 96s. 6d.; basic, 97s. 6d. Whatever effect 
the external trade may have had, the nore regular working 
of the mills and forges at home since the autumn is probably 
the main cause of the improved position of the pig iron mar- 
ket. Some of the smelters are not able to entertain all the 
offers of business they receive. There are inquiries for 
supplies three months forward. But as a rule neither 
buyers or sellers feel very sure when they try to look s» 
far ahead as that. ‘The bulk of the transactions negotiated 
has reference to nearer dates. 


Chilled Roll Trade Alteration. 


The All-England Chilled Steel Roll Association 
has met here, and, like the ironmasters, has resolved to 
discontinue the custom of giving a discount of 24 per cent. 
I understand, however, that there is no desire to make 
this a pretext for raising the actual price, and that selling 
rates have been reduced by an amount practically 
equivalent to the discount. 


The Steel Trade. 


Transactions in steel are confined to material 
which comes within the primary classification. Merchants 
find their business very much circumscribed. The import 
trade has further diminished. Little is being done in 
American semi-products outside odd bargains for a small 
amount of unsold material, which arrives from time to time 
at Liverpool. Ironmasters complain that they are unable 
to get billets or sheet bars to roll down. The output of 
sheets in particular is consequently greatly restricted. 
Foreign steel seems to be disappearing from the Midlands 
market. Scrap, both iron and steel, is in active request. 
It is only the control scheme that keeps prices of steel scrap 
within bounds. Wrought iron scrap can be bought at 
about £6 15s. Some sellers ask half-a-crown more. There 
are fair supplies, but not more than the market can 
readily absorb. 


Government Embargo on Copper. 


The new Government order restricting the use of 
copper to war work dealt with in this letter last week 
continues a matter of considerable moment to Birmingham. 
The commandeering of spelter when it occurred caused 
very considerable dislocation. In respect of this metal, 
when freedom was restored without endangering regularity 
of supplies for Government uses, the market was much 
relieved. A _ different course has been adopted with 
regard to copper. Sales may be made within the United 
Kingdom, and consumers are required to confine the use 
of the metal to purposes certified to be within classes “ A ”’ 
or “B.” The main anxiety in Birmingham at the 
moment is with reference to contracts for copper which 
manufacturers have entered into, partly for the fulfilment 
of orders which ‘come within the priority category, and 
partly for general trade purposes. Doubt exists as to how 
far the new regulations will interfere with civil business 
which is in progress. Though the brass trades are engaged 
very largely on munitions, there is a . ba work being done 
which would not command the “ A” or “ B” certificates. 


War Labour and Birmingham 


In connection with the steps which are to be 
taken by the Government for the better utilisation of 
labour for war purposes, it is understood that Birmingham 
will be the centre of one of the provinces which are being 
mapped out for the operations of the seven Government 
committees entrusted with the work. These committees 
will be peripatetic in character. They will include a 
proportion of representatives of labour, and will have to 
decide whether men whose cases come before them 
from time to time in the combing out progress can 
best assist the national effort by remaining at home or 
transferring to the fighting forces. Meanwhile fresh 
exemption cards have been issued in Birmingham to 
engineers and members of the various trade unions 








Dec. 22, 1916 


eS 


THE ENGINEER 


565 








affiliated with the Engineering and Shipbuilding Trades’ 
Federation, including the brass workers, tin-plate workers, 


blacksmiths, engineering, patternmakers and kindred 
zroups. The exemptions will be revised from time to time 


in the light of changing condition. 








SHEFFIELD. 


(From our own Correspondent.) 
The Export Question. 


STEEL manufacturers here are nonplussed about 
the question of exports. A short time ago I mentioned 
in one of my letters, and on excellent authority, that every 
possible encouragement was about to be given by the 
Government for the export of manufactures not required 
for war purposes. Subsequently there appeared to be 
confirmation of this in several directions, but the directors 
of various steel concerns tell me that they fail to see any 
improvement in the direction indicated, and this week 
there certainly is evidence of the contrary being the fact. 
In some of the warehouses here there are many hundreds 
of tons of steel executed to overseas order, but unable to 
be shipped. In the aggregate there are thus thousands 
of tons of good steel lying idle—rusting. Surely this is 
a matter of sufficient importance to merit direct official 
attention. ‘ Look at this warehouse,” said a director 
to me this week, “ absolutely choked up with goods 
intended for overseas, which I cannot for some reason or 
other get away. If the Government wants it it is welcome 
to it, but apparently it does not, for it knows officially of 
its presence and has not asked for it ; yet we cannot have 
facilities for sending it where it is required.’ It is a very 
trying position for manufacturers, who since the war 
began have borne a great deal with wonderful patience, 
and if they are grumbling at the present state of things, 
it is not to be wondered at. Nothing is so annoying as 
to see stuff lying idle. It simply represents a policy of 
* do nothing,” which is of no use to anyone. A long time 
since I advocated in these letters an arrangement by which 
a definite percentage of the steel trade should be devoted 
to channels other than those connected with war require- 
ments. It was probably difficult at that time to adopt 
such a plan, because we and our Allies were so far behind 
in an adequate munition supply, but that day has passed 
and is almost forgotten. The whole question of munitions 
is well in hand, with something to spare, and it does seem 
as if the time has come when some adjustment of the 
export question could be made in regard to steel. I am 
not, of course, suggesting that complete stagnation exists 
in the export branch of the trade. It does not. A fair 
tonnage gets away somehow or other every week, but the 
point is that matters are gradually getting worse, and 
where steel is lying idle in warehouses awaiting facilities 
for shipment, the Government might very easily say 
whether or not it requires the material and, if not, extend 
to manufacturers better opportunities for getting it away. 


Railway Congestion. 


When one thinks of the little grumbles that we 
indulged in a year or so back concerning delays on rail- 
ways, they seem foolish in face of present experiences. 
Compared with to-day, those times were splendid and the 
traftic facilities great. Now, I understand, so far as 
Sheffield is affected at all events, the companies serving 
this district are allotting three days in the week on which 
no traffic but that for the Government and perishables 
will be accepted in or out. That means, of course, that 
on those days the movement of material and manufactures 
for general or private trade is scotched and the already 
prevailing congestion of traffic will be correspondingly 
increased. I was speaking this week with the head of a 
large Sheffield firm on the subject, and he expressed the 
view that however bad things are in this direction now, 
they will be infinitely worse after the turn of the year. 
And there really seems ample ground for such a belief. 
By the way, I learn, from an excellent source, that with 
the New Year will be introduced a new system of inter- 
change of railway wagons. Under this arrangement 
private ownership of wagons will be suspended, every 
vehicle being included in a gigantic pool. There is a 
perfect network of large private sidings here and very 
many thousands of wagons are privately owned. The 
object of this movement, of course, is to prevent so many 
wagons running light, and to that extent the idea is an 
excellent one. When traffic is waiting to be moved and 
one sees a train of empties blocking the line, the need of 
some such system becomes manifest. Manufacturers, 
therefore, especially those who own no sidings, are looking 
to this interchange of wagons to bring a certain amount of 
relief to the present state of congestion, which is becoming 
extremely serious. 


Work After the War. 


Mr. W. L. Hichens, chairman of Cammell, Laird 
and Co., addressing a company of the firm’s workpeople 
the other day, touched upon a very interesting point, 
viz., what is to become of the vast armies of employees 
now busily engaged on war work. The question belongs 
really to that having reference to the future of the great 
extensions of works and new works that have been put up. 
What are to become of these buildings—how are they to 
be utilised—when peace once more reigns ? Mr. Hichens 
did not directly answer the latter query, but incidentally 
he did, because you cannot. separate it from the question 
of the future of all the thousands of hastily trained workers, 
who would feel it hard to be thrown back into their old, 
less remunerative manner of life. Mr. Hichens was 
optimistic—very. When referring to problems to be 
dealt with after the war he had, he observed, to be very 
careful what he said, as he was on dangerous ground. He 
believed, however, that after the war there would be 
plenty of work for all, and how to obtain enough people 
to do it would be the question. It would only be a 
matter of proper distribution and organisation. In 


regard to Cammell-Lairds, they hoped to set an example 
by finding a great deal of work for everyone concerned. 
They did not want to get rid of those who had served them 
during the war, and they would not forget those who had 
left them to do their duty on the field of battle. 





Machine Moulding. 


In a recent letter I mentioned the attention being 
given just now by the Sheffield branch of the British 
Foundrymen’s Association to the subject of moulders 
and labour-saving machinery, and the fact that arrange- 
ments were being made to bring the matter under serious 
discussion by the branch. That opportunity occurred 
the other evening, when the members had a paper read 
before them by Mr. R. Carrick, of Shipley, on ‘‘ Machine 
Moulding.” Mr. Carrick made a point of the fact that the 
deep-rooted prejudice among employers and managers, 
as well as workmen, to machine moulding, was disappear- 
ing, and showed how the unprecedented trade demands, 
the withdrawal of certain union restrictions, and the 
general shortage of labour had compelled the attention 
of foundrymen to the possibilities for improvement by the 
introduction of moulding machines. A gang of two 
moulders, a machine operator, and a labourer could do the 
work of about six or seven floor moulders working under 
ordinary conditions. Nevertheless, engineering practice 
in this country was not in the forefront either in the 
manufacture or use of moulding machines. There was 
no complaint against our moulders, who were amongst 
the best workmen in the world, but we could not afford 
to ignore the machine question, if only on the ground of 
output. We had been as a nation unduly hanging back. 
We had been too conservative, but a movement had now 
begun in the desired direction, and would sooner or later 
carry the industry to the front rank of modern methods. 
Mr. John Little—Cammell, Lairds—said there was no 
doubt that if moulding machines were more largely used 
the output would increase and the costs would be lessened, 
bringing much more work. But the men had set their 
faces against them, believing they would lose their employ- 
ment. That was a short-sighted policy, and the time had 
come when it should be combated, for, if this country was 
to hold its own, costs of production would have to be 
cheapened. One member expressed the view that if a 
machine enabled a man to do four, times as much work 
with less energy it must benefit production, reduce cost, 
and make greater profit, and bigger profits meant bigger 
wages. It was true the British workman realised that. 
Another member, in the course of the discussion, suggested 
as a beginning, the introduction of the pneumatic rammer, 
which, he believed, would soon demonstrate to the men the 
value of such labour-saving machinery. 


Iron, Steel, and Coal. 


As predicted would be the case, the year is 
passing without any further change in iron and steel 
prices, and no alteration is anticipated in the immediate 
future. There is a fairly general opinion that values are 
sufficiently high, from the fact that, with the market 
limited to the official maxima, it has been considered pru- 
dent to restart the Renishaw furnaces as a paying pro- 
position, makes it look as if, from a maker’s point of view, 
the margin of profit is quite a reasonable one, if no more. 
There is, however, no particular weight of common irons 
being turned over, and in the present state of things there 
is little point in forward commitments. Greatest atten- 
tion is, of course, being paid to hematite, the supplies of 
which do not seem to be increasing as freely as had been 
anticipated. The demand runs chiefly upon the special 
and semi-special qualities. Regarding billets it is said 
that £11 is still the price for basic. This is the official 
quotation, but there appears to be a fair amount of steel 
in the hands of seconds, who obtain a figure considerably 
higher than £11. For ordinary requirements, however, 
basic billets are almost unobtainable. Acid billets are at 
£15 to £15 10s. for Bessemer and Siemens brands, special 
high carbons being according to quality. Swedish steel 
and bars are practically untouchable. Inland consumers 
of steam coals are fairly well off for reserve stacks, but in 
view of the holidays there has been some amount of 
pressure for deliveries. Nuts are still hard to procure in 
any quantity, but the position is slightly easier perhaps 
than of late. Best slacks keep in strong demand, and 
gas coals are going away freely to inland works on contract 
account. For shipment to neutrals the market level is 
about 8s. above that for inland sales, but exports are 
restricted by circumstances, though France and _ Italy 
are taking good tonnages. For inland use best South 
Yorkshire hards are quoted 17s. 6d. to 18s.; best Derby- 
shire, 16s. 9d. to 17s.; seconds, 16s. to 16s. 6d.; cobbles, 
16s. 6d. to 17s. House coal is in strong request. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE trade is still very much in the dark con- 
cerning the extent to which the State control of mines 
will work out in practice. No further details of the 
scheme have so far been received, except that at a meeting 
of the Executive Council of the South Wales Miners’ 
Federation, held on Tuesday, the Federation solicitor 
stated that they had been informed that it was the desire 
of the Inter-departmental Committee that the contractual 
relationship between the coalowners and the workmen 
should be maintained under the new régime in all matters 
of local administration under the Conciliation Board, 
that the machinery to deal with any variation of the 
general wages rate was being considered, and that a 
further communication would be sent to the general 
question. On the subject as to how colliery companies 
will be dealt with financially nothing is known, but it is 
believed that the Government scheme will not be so drastic 
as at first expected, and that they will be treated some- 
thing on the lines of the railway companies, but more 
generously. From what.can be gathered as the result 
of interviews which coalowners have had with the Board 
of Trade, there is ground for believing that the Government 
proposals will be very reasonable. 


Tonnage Problem. 


The Cardiff Local Committee for the supply of 
coal to France and Italy has this week reaffirmed its 
decision to allocate tonnage as from January Ist next. 





The proposal meets with a good deal of opposition, as it 
is very much doubted whether it will be a success. All 
tonnage, including vessels which have been taken up on 
time charter at rates exceeding those provided in the 
limitation scheme, will be allocated, and the Committee 
has arranged that Swansea shall have sufficient tonnage 
to make up her supplies to one-third of the total quantity 
available for this district. 


Fuel Shipments. 


The returns of shipments of coal, coke, and patent 
fuel from South Wales ports last week were over 40,000 
tons less than in the preceding week. The total was 
237,672 tons, of which the Allies took 187,164 tons, being 
equivalent to 78.93 per cent. Rather more than 50,000 
tons were shipped to neutral destinations, or just over 
21 per cent., though, taking coal alone, and not counting 
patent fuel and coke, the percentage was over 23 per cent. 
Cardiff sent away 150,961 tons, Newport 34,375 tons, 
Swansea 2%,726 tons, and Port Talbot 23,61% tons. 


Railway Wagons. 


South Wales is specially interested in the Order 
in Council issued last week, by which the Board of Trade 
is empowered to take possession of any private owners’ 
wagons, and to use them in the manner thought best in 
the interest of the country. IJt was at first thought that 
this applied to wagons that were free or held on sale by 
those in the wagon trade, but there is reason to believe 
that consideration is being given to the question of pooling 
all colliery wagons. The problem is a specially difficult 
one for solution in this district, for the reason that wagons 
not being standardised, vary considerably in size and 
carrying capacity, and while the bigger ones could not 
be used at some tips at the docks, others are unsuitable 
for the screening appliances, &c., at certain collieries. 
The Coal Mining Organisation Committee has almost from 
the start of the war had the matter under consideration, 
but it has come to no definite decision on the question. 
Those engaged in the trade fear that any attempt to 
remedy the present delays occasioned by sorting out 
of wagons, &c., will be attended with results worse than 
is the present condition. During the past few weeks 
there has undoubtedly been a good deal of loss of time 
and output at the collieries owing to the shortage of wagons. 
Tt is well known that under the best of circumstances the 
average colliery has only sufficient wagons to stave off a 
stoppage for three days. It has been suggested in some 
quarters, even in Parliament, that coals which are held 
up for any cause should immediately be dispatched 
inland for industrial purposes. Apart from the fact that 
the coal would be unsuitable in many cases, such a step 
would be fatal to the coal trade, for the reason that coal- 
owners would never know when they would get their 
wagons back. The chances are they would be detained 
inland for far longer periods than they would be if they 
were kept loaded waiting for tonnage. 


Current Business. 


The coal market has this week demonstrated 
how highly sensitive it is to the slightest change in con- 
ditions. Last week, with the sidings all blocked with 
standing coals, the market was all one way—strongly 
in favour of the buyers who could supply a ready boat, 
and thus release wagons to enable collieries to work 
Buyers could name their own prices practically, with very 
little fear of being turned down, as there was so much 
competition for spot orders. Now, however, the position 
is rather reversed, not completely, it is true, as there are 
still some collieries not altogether comfortably situated 
for immediate shipment, but by far the bulk of the 
collieries producing the better qualities are well off. A 
good dea! of overtime was worked at the docks on Saturday 
and Sunday, and the accumulated stocks have been 
substantially reduced, the result being that coals this 
week have been scarce, and almost unobtainable for loading 
before the holidays. Whereas ordinary second Admiral- 
ties could be secured with ease at 25s. to 26s. a week ago, 
prices have risen to 30s. straight away. Drys have 
advanced to the same figure for best qualities, and ordinary 
descriptions have improved from 22s. to 24s. up to 25s. 
to 27s. Monmouthshires are stronger all round, and 
have met with a good inquiry consequent upon Admiralty 
descriptions being out of the market, but of Monmouth- 
shires comparatively little has been obtainable on the 
ordinary exporters’ account. Best Black Veins, Western 
Valleys, best Eastern Valleys, and some of the good 
ordinary Eastern Valleys are firmly quoted at 30s., and 
have been done at this figure. Middlemen have quoted 
lower figures, but there was always the risk that they 
would not be able to stem the coals, so that buyers have 
been foreed to negotiate direct with the collieries. Bitu- 
minous coals, while not actually higher in price, have 
been steadier at last figures, and although there is so far 
very little business ahead being placed, the idea of colliery 
salesmen generally is to quote 30s. for almost any large 
coal for shipment after the holidays. Small coals have 
appreciated in value, and best bunkers are worth 19s. to 
20s., and sales have been carried through at the higher 
figure, whereas a week ago sellers were glad to get 18s. 
to 18s. 6d. Cargo sorts are improved at 12s. to 17s., as 
against prices ruling down to 10s. formerly. Patent fuel 
is unchanged, and very little has been done outside of 
contract account, while pitwood, not being plentiful, 
remains very steady at 49s. to 50s. 

LATER. 
The market remains unchanged, and continues 


firm for the main part, but the position ahead is 
uncertain, as it is  coriceded that the strength 
of the market is dependent very largely on the 


Government demands for supplies. Following upon the 
Government control of South Wales collieries, and the 
announcement that shipping is to be taken over, comes 
the report that action is contemplated in the direction of 
a scheme for the co-ordination of South Wales docks, 
railways and collieries, in order to secure improved work- 
ing. It is reported that the undertakings will be placed 
under single control, and regulated from a central office 
in Cardiff, and that a gentleman of high business repute 
will be appointed to represent the Board of Trade in this 
district, with the requisite staff of assistants. 
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Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 29s. to 30s.; ordinary drys, 25s. to 
27s.; best bunker smalls, 19s. to 20s.; best ordinaries, 
18s. to 19s.; cargo smalls, 16s. to 17s.; inferiors, 12s. to 
16s.; best Monmouthshire Black Vein large, 29s. to 30s.; 





ordinary Western Valleys, 29s. to 30s.; best Eastern 
Valleys, 29s. to 30s.; seconds Eastern Valleys, 27s. 6d. to 
30s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 28s. to 30s.; smalls, 20s. to 22s.; No. 2 
Rhondda large, 25s. to 26s.; through, . to 23s.; smalls, 
18s. to 20s.; patent fuel, 35s. to 37s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. to 


62s. 6d.; furnace, 50s. te 52s. 6d. Pitwood, ex ship, 49s. 


to 50s. 


Newport. 


The market opened with a distinctly steadier 
tone this week. The result is that collieries having 
ready supplies of steamers have cancelled all their quota- 
tions for prompt loading, which ruled under adverse 
circumstances, and are now asking prices showing an 
advance of 2s. 6d. and even more, bringing quotations to 
30s. or thereabouts. Whether the improved conditions 
will be maintained after the holidays is more than can at 
present be gauged, but the general disposition is to quote 
30s. for large coals for delivery ahead. Smalls are also 
steadier. Approximate values :—Steam coal: Best New- 
port Black Vein large, 29s. to 30s.; Western Valleys, 
29s. to 30s.; best Eastern Valleys, 29s. to 30s.; other 
sorts, 27s. to 30s.; best smalls, 17s. to 19s.; seconds, 14s. 
to 16s. Bituminous coal: Best house, 25s. 6d. to 26s. 6d.;. 
seconds, 24s. 6d. to 25s. 6d.; patent fuel, 35s. to 37s. 


Pitwood, ex ship, 49s. to 50s. 


Swansea. 


The market in anthracite coals has not moved 
in sympathy with steam coals, and supplies of coals 
standing are heavy, and operating against regular work 
at the pits. Prices are little more than nominal, as 
business is very quiet. Approximate prices :—Anthracite : 
Best malting large, 30s. to 32s.; second malting large, 27s. 
to 29s.; Big Vein large, 24s. to 27s.; Red Vein large, 22s. 
to 25s.; machine-made cobbles, 37s. 6d..to 40s.; French 
nuts, 37s. 6d. to 40s.; stove nuts, 36s. 6d. to 39s.; beans, 
27s. 6d. to 29s.; machine-made large peas, 20s. to 22s.; 


rubbly culm, 12s. to 12s. 6d.; duff, 6s. to 6s. 6d. Steam 
coal: Best large, 28s. to 30s.; seconds, 25s. to 27s.; 
bunkers, 20s. to 24s.; smalls, 13s. to 18s. Bituminous 
coal: No. 3 Rhondda large, 28s. to 30s.; through and 
through, 23s. to 25s.; smalls, 18s. to 20s.; patent fuel, 


34s. to 35s. 


&c. 


The state of the tin-plate trade shows no material 
change. Tin-plates continue to display a firm tone, as the 
output is so restricted, owing to the supplies of steel bars 
and acid available being so short. For C 28 20 Siemens’ 
cokes ex stock, 70s. f.o.b. Swansea is obtainable without 
difficulty. Some makers are quoting up to the 30s. basis 
for Class A certificates. The inquiry is good for wasters, 
and prices are higher. 


Tin-plates, 








SCOTLAND. 


(From our own Correspondent.) 


Clyde Shipbuilders and Prohibition. 


AT a meeting of the Clyde and West of Scotland 
shipbuilders and marine engineers held in Glasgow, at 
the request of the Board of Trade, to consider the relation 
of the liquor trade to the production of new ships and 
engines in the district, it was agreed to forward the 
following message to the Prime Minister :—The meeting 
was unanimously of the opinion that, as the existing war 
conditions of industry and employment render the attain- 
ment of the maximum production of ships and engines 
impossible, definite and drastic action by the Government 
is required in order to obtain the conditions under which 
the Empire’s necessity for maximum output can be 
fulfilled. The first essential step is the immediate total 
prohibition of the sale of all alcoholic liquor throughout 
the United Kingdom, applied to all classes and individuals 
alike, and, until this is done, further essential steps cannot 
advantageously be taken. A continuance of the present 
inefficiency of national production is viewed with grave 
apprehension, and the meeting considered that the 
Government should require the nation to submit to this 
sacrifice. While, as shipbuilders and engineers, the 
meeting was chiefly concerned with the beneficial effect 
that such a step would have on the output of merchant 
tonnage, it was agreed to direct attention to the large 
amount of labour, materials, foodstuffs, and means of 
transport, particularly shipping transport, so urgently 
called for, which weuld be set free for more urgent national 
requirements. It is to be understood that while those 
present at the meeting are in favour of total prohibition 
for the period of the war, they are not, as a body, pro- 
hibitionists on principle. They believe that the drinking 
customs of many of the workers are a serious handicap 
on production, and that prohibition would enable the 
country to make better progress with the war than it 
has yet done, and thereby help towards a speedy con- 
clusion. 


Pig Iron. 


The Scotch pig iron trade continues in a strong 
position. Makers are very busy owing, in a large measure, 
to the demand for hematite. This quality, and also the 
best sorts of ordinary brands, are almost entirely absorbed 
by home consumers. Ordinary business is practically 
at a standstill in view of war requirements, and the 
same may be said of the export department, shipments 


Quotations. 


The prices of Scotch makers’ iron are quoted as’ 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 


Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 


130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 


125s.; Eglinton, at Ardrossan or Troon, and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Stc¢el. 


The finished iron and steel trades in Scotland 
are still without any special feature. Energies continue 
to be almost entirely devoted to the production, directly 
or indirectly, of munitions of war, and work of an ordinary 
mercantile nature is confined within small limits. Works 
everywhere are exceedingly busy, but huge as outputs are, 
they are generally short of the demand, and it seems 
almost impossible to make any impression on the arrears 
of work. At the steel works the immense quantities 
required for Government purposes show no abatement, 
and for she!l bars particularly there is no cessation in 
demand. Prices are unchanged at £14 7s. 6d. to £14 10s. 
and £15 10s. per ton net for angles, ship plates and boiler 
plates respectively for export. Black sheet makers are 
turning out large quantities of the heavier gauges, and 
mills are severely taxed to meet the orders on hand. The 
price is unchanged, about £18 5s. to £18 10s. per ton f.o.b. 
at Glasgow. Malleable iron makers are doing a very large 
business in iron and steel products. The latter are ear- 
marked for war purposes, but in the former the turnover 
includes both home and export orders. ** Crown” iron 
bars are quoted £14 10s. to £14 15s. per ton net for export, 
and mild steel bars about £17 10s. f.o.b. Glasgow. 
Wrought iron is in good demand on home account but 
exports are quiet. There is no lack of work in the ship- 
yards, and efforts are being made to increase the mercan- 
tile output wherever possible. 


Coal. 


Conditions in the Scotch coal trade show signs 
of improvement here and there, but values are still inclined 
to depreciate, with one or two exceptions, notably splints 
and navigations. In the West of Scotland district business 
is very slow, and prices are pretty much a matter of 
arrangement. Ell coals are easy, and steams are also 
inclined to quietness. Best splints, however, are steady, 
and navigations well taken up at firm prices. Small 
stuffs are a shade firmer. Best ells are. quoted f.o.b. at 
Glasgow, 24s.; splints, 25s. to 30s.; navigations, 30s. to 32s.; 
steams, 18s. to 25s.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. per ton. Things have taken a turn for the 
better in the Fifeshire district, and collieries report larger 
bookings all round. First-class steams have been com- 
paratively well placed for some time, and the same may 
be said of navigations. Now third-class steams, after a 
period of inactivity, have re-asserted themselves.  First- 
class screened navigations are quoted f.o.b. at Methil or 
Burntisland, 30s. to 35s.; unscreened, 28s. to 30s.; first- 
class steams, 30s. to 32s.; third-class steams, 21s. to 22s. 


per ton. Best steams are quoted f.o.b. Leith, 26s.; 
secondary qualities, 23s. to 24s. per ton. The aggregate 
shipments from Scottish ports during the past week 


amounted to 174,455 tons, compared with 188,081 in the 
preceding week, and 195,953 tons on the corresponding 
week of last year. 


Miners’ New Year Holidays. 


At a meeting of the Scottish Miners’ Executive 
it was agreed to recommend that three days should be 
observed as holidays at the New Year, namely Monday, 
Tuesday and Wednesday, and also that where convenient 
the miners should work on the weekly idle day between 
now and the New Year. 








CATALOGUES. 


STURTEVANT ENGINEERING Co., LIMITED, 147, Queen Victoria- 
street, London, E.C.—Catalogue No. 1500, of crushing, grinding, 
and screening machinery, contains particulars of rock and ore 
breakers, hammer bar mills, rotary crushers, ring roll mills, 
rock emery mills, ‘‘ Newaygo ” separators, fertiliser mixers, and 
dust extractors. 

PATERSON ENGINEERING COMPANY, 
Kingsway, London, W.C. (temporary address : 
Kingsway).—‘*‘ Water Purification for Industrial Purposes ”’ 
is the title of a catalogue sent us by this firm. The book is 
divided into five sections, namely, “‘ Sources of Water Supply,” 
“Rapid Filtration,” ‘‘ Water Softening,” ‘‘ Oil Elimination.” 
and an abridged list of users. Special praise is due to the printers 
and block makers for their part of this interesting book. It 
would be difficult to obtain coloured illustrations of a higher 
quality than those depicting the sectional views of the filter 
plants illustrated. 

GovLp’s MANUFACTURING CoMPANY, Seneca Falls, New York 
U.S.A. Bulletin 113. Second edition, Form 9248,—This 
catalogue deals exclusively with rotary pumps for fire protec- 
tion, chemicals, milk, wine, cider, cooling water, cutting com- 
pounds, &c. Special attention is called to the rotary oil pumps 
—one runs in either direction—and is particularly adapted 
to automatic screwing machines which reverse. The other 
runs in one direction only, and is suitable for gear-cutting 
and chucking machines. The relief valve and by-pass are 
part of the pump. The gears or cams are generated on a gear 
shaper, and are designed to give perfect rolling contact. 


British WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester.—This firm has 
sent us the following publications for review :—Supply Lists 
150/9, 181/2; Descriptive Leaflet 68/1-1; Block Impression 
Leaflet 68/1-3; Price Leaflet 68/1-2; Envelope Enclosures 
4966, 4783, 4009, 4010/1; Circular 1365; Envelope Enclosure 
4746; Block Impression Leaflet 65/1-3; Price List 65/1-2; 
Descriptive Leaflets, 306, 306/1, and 306/2 ; Envelope Enclosure 
4064/1; Control Catalogue 76/1B; Descriptive Leaflet 64/7 ; 
Envelope Enclosure 4717. These deal with electric heating 
and cooking apparatus, electric vacuum cleaners, drum type 
controllers, transformers, lighting, isolating switches, &c. 


FRASER AND CHALMERS, Limited, Erith, Kent. ~*‘ Grabs for 
Handling Coal” is the title of a pamphlet received from the 


Limited, India House, 
Windsor House, 


(experimental) ; 


Stirling Maxwell, ‘Scientific Forestry for the United King- 
c 


has not yet been arranged. Professor Sir J. J. Thomson’s 
Lecture Course and Friday Discourse have been transferred to 






















































































easily dea Iwith 150 tons of fuel per hour, and a saving of 85 per 
cent. in handling costs, compared with a crane and six men. An 
extraordinary quality claimed for this grab is that the opal 
stored by it can be stacked to much greater depths without fe ir 
of heating than by any other method. Very careful records have 
been taken of temperatures of coal stacked by this grab and coal 
stacked by other methods, and as a result, it is stated that a 
Government bing is now regularly stacked with coal heaped to 
a height of 12ft. above that which was previously the regulation 
maximum depth. This adds greatly to the value of the storage 
space, 

STEWARTS AND Lioyps, Limited, Glasgow.—Ashford’s tube- 
well strainer, is described in this pamphlet. The straine. 
consists of a framework, upon which wire is wound at high 
tension through steel rolls, which give it a wedge-like shape, so 
tnat, when in use, the wire presents a flat surface to the sur 
rounding water-bearing strata, with a slit between each strand 
vf about one-hundredth part of an inch wide. The jointing o/ 
the lengths of strainer together is effected by notching the ends 
of the bars upon which the wire is wound, and by bringing 
the notched ends of the lengths to be joined together, so that 
the ends of the bars overlap, when a steel ring in halves, with a 
projection to suit the notches in the bars, is applied, and the 
two halves of the ring securely bound together with wire. 
The strainer is the invention of Mr. John Ashford, of Amritsar , 
Punjab, India. The pamphlet describes the construction , 
method of sinking, and operation. 


British THomson-Houston Company, Limited, Rugby.— 
Descriptive list No, 2420 A deals entirely with rotary converters. 
Numerous pages of descriptive matter and illustrations are 
devoted to the characteristics of this type of machine, showing 
the lines along which modern development is progressing, and 
the performance which may be expected from various forms ot 
converter. The book opens with the consideration of the 
theory on which the converter is based, excellent diagrams 
being provided to aid the explanatory matter, and particular 
attention should be directed to the matter commencing on 
page 13, under the heading “ Variation in Voltage Ratio,’’ 
which contains new and interesting matter and curves. ‘‘ Induc- 
tion Regulator Control” is also specially dealt with. In fact, 
the book is well worthy of a place on any electrical engineer's 
bookshelf. It is much more a text-book on this important 
subject than a trade catalogue, although illustrations are given 
of the firm’s productions. 


Petters Limitep, Yeovil.—Section C catalogue. This book 
deals with so-called semi-Diesel engines for working on crude 
and residual oils or refined petroleum. Engines are illustrated, 
varying in power between 10 brake horse-power, with one 
cylinder, and 280 brake horse-power, with four cylinders. With 
engines of 25 brake horse-power and upwards the fuel oil con - 
sumption at working load, when working on erude oil having 
a specific gravity of 0.9 and a calorific value of 19,000 B.T.U., 
is guaranteed not to exceed half a pint, say, from 230 to 255 
grammes, per brake horse-power per hour. With engines of 
smaller size than 25 brake horse-power, a margin of about 
10 per cent. should be allowed. On three-quarter load the 
consumption per brake horse-power is increased by about 
10 per cent., and on half load by about 20 per cent. The com- 
bustion of fuel is so perfect that very little cleaning is required , 
there being little or no deposit left in the vaporiser. The makers 
state that an engine of 50 brake horse-power, opened up after 
four weeks’ daily working upon thick crude oil, was found to 
be entirely free from all deposit either in the vaporiser or 
cylinder. The two-stroke cycle is adopted with an impulse at 
every revolution of the fly-wheel. At the end of the firing stroke 
the exhaust and air ports are uncovered, and the exhaust gas 
expelled by the inrush of pure air, which has been previously 
compressed in the crank chamber. ‘The fuel is pumped into 
the vaporiser under pressure at the end of the compression 
stroke, and is intimately mixed with the compressed air, so as 
to ensure the perfect combustion whereby the low fuel con- 
sumption is obiained, 
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ALMANACS AND DIARIES. 


From John I. Thornycroft and Co., Limited, we have received 
a wall calendar of the monthly tear-off type. It bears on the 
card a reoroduction in colour of a Thornycroft destroyer at sea, 
and eacn monthly slip has printed on it an illustration oi different 
machines, &c., made by the company. 
From Cammell, Laird and Co., Limited, Sheffield and Birken- 
head, we nave received a very neat almanac showing two months 
to a sheet. Each sheet is embellished with an artistic, three- 
colour illustration, representing either one of the firm’s products 
in the way of ships or a view in the firm’s steel works. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Gaston, WriLtiAMs AND WicMoreE, Limited, inform us, that 
in consequence of the Ministry of Munitions having requisitioned 
the whole of the first floor of Alexandra House for purposes 
connected with the war, they are obliged to move their general 
offices, but that their motor sales department will still continue 
to occupy the showrooms on the ground floor of Alexandra 
House, as at present. The offices have, until further notice, 
been moved to International Buildings, Kingsway, W.C. Their 
telegraphic address and telephone number will remain the 
same, namely, “‘ Gastonorge, London,” and 550 Regent respec - 
tively. 








Contracts.—Broom and Wade, Limited, of High Wycombe, 
inform us that they have received an order from the Daimler 
Company, Limited, for 350 Hyatt flexible roller bearings for 
line shafting. 


Tue Royat InstituTION OF Great Britain.—The following 
Friday evening discourses have been arranged for the before- 
Easter session:—January 19th: Professor Sir James Dewar, 
F.R.S., “‘Soap Bubbles of Long Duration”; January 26th : 
Professor Gilbert Murray, ‘‘ Epicurean Philosophy ” ; February 
2nd: Dr. Charles Carpenter, M. Inst. C.E., “The Supply of 
Gaseous Energy ”’ (experimental); February 9th: Mr. Daniel 
Jones, M.A., M.R.I., ‘‘ Experimental Phonetics and its Utility 
to the Linguist ” (illustrated); February 16th: The Very Rev. 
H. Hensley Henson, Dean of Durham, ‘“‘ Author’s Dedications 
in the Seventeenth Century ” ; February 23rd, Mr. H. Wickham 
Steed, ‘‘ Some Guarantees of Liberty ” ; March 2nd, Mr. Charles 
F. Cross, ‘‘ Cellulose and Chemical Industry (1866-1916) ” 
March 9th: Sir Almroth Wright, F.R.S._ 
‘“The Treatment of Wounds in War”; March 16th: Sir John 


lom”’; March 23rd: Mr. Edward Clodd, J.P., “‘ Magic in 
Names.”’ The subject of the discourse for Friday, March 30th, 








being practically confined to the requirements of the 
Allies. 


above firm. 


Illustrations are given showing the application of 
this apparatus, and the makers state that one grab alone can 


after Easter. 
notice. 


The Discourses begin at 5.30 p.m. until further 
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BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of applicatiun ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


102,217 (6933 of 1916). May 15th, 1916.-PumpiIna ENGIN»S’ 
enry Davey, Conaways, Ewell, Surrey. 

The object of this invention is to construct an efficient com- 
pound condensing engine without steam: jackets, The illus- 
trations—-Figs. 1 to 4-—show the construction of a pumping 
plant designed accordingly, A being the high-pressure cylinder, 
B the low-pressure cylinder, D and E the pistons connected to 
the plungers of pumps FG. The condenser H and feed heater 
K are connected to the engine cylinders through pipes L M. 
The cylinders are double-acting, O O being the steam admission 
valves, P the exhaust valves from the high-pressure cylinder, 
R the valves that control the steam to the heater K, and 8S 
the valves that control the admission of exhaust steam to the 
condenser, Between R and K there is a non-return valve T’. 
The feed-water is fed into the inlet U, and leaves the heater 
through the outlet V. A loaded valve W is provided for the 
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escape of air and water from the condenser to the feed heater, 
this valve being mechanically operated from the engine if 
desired. The inventor points out that since air is heavier than 
steam, by placing the heater above the condenser the air and 
water will gravitate to the condenser when the pressure in 
the heater opens the relief valve, or when the valve is opened 
in any other way. The claim made for this engine is as follows : 
—A compound condensing steam engine, comprising a high- 
pressure cylinder, a valve leading from the high-pressure 
cylinder to the low-pressure cylinder, a valve leading from 
the passage connecting said cylinders to a feed-water heater, 
and an exhaust valve in said passage to the condenser, operated 
for the purpose and in the manner described and illustrated.— 
November 23rd, 1916. 


INTERNAL COMBUSTION ENGINES. 


23,878. December 10th, 1914.—CarBURETTER, 
Bouteille, Neuilly-sur-Seine, France. 

This invention relates to carburetters for internal combustion 
engines, in which the quantity of fuel used is proportionate 
to the suction of the engine, so as to give a homogeneous 
mixture. The accompanying drawing shows a diagrammatic 
view of a carburetter constructed according to this invention, 
A is the ordinary float chamber for maintaining the liquid fuel 
at a constant or nearly constant level in a vessel B through 
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the pipe C. The induction pipe D of the engine comes nearly 
to the surface of the fuel in the vessel B, the annular space 
being formed between its walls and those of the vessel B, the 
space being made to suit the engine to which the carburetter 
is fitted. This space forms the inlet for the air, and creates a 
certain resistance, which causes the air to pass through at a 
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greater speed, and helps to draw up the fuel. The apparatus 
may be provided with a throttle valve F. The operation is 
as follows :—The liquid fuel entering through the opening G 
is maintained at a practically constant level in the chamber. 
It passes through the pipe C to the orifice J, through which 
the vessel B is filled. he air passing at a high speed through 
the space E draws fuel from the vessel B into the induction 
pipe D. The greater the suction of the engine the greater will 
be the quantity of fuel drawn up. All the fuel which remains 
liquid in the pipe D is recovered, since it falls back into the 
vessel B.—-November 16th, 1916, 


102,228 (9201 of 1916).-TruNK Pistons, Albicn Motor Car 
Company, Limited, Scotstoun, Renfrew, and another. 

Tn trunk pistons f or vertical internal combustion engines the in- 
ventors’ object is to provide means for lubricating the connecting- 
rod bearing. As shown in Figs, 1 and 2, an open-ended duct or tube 
is arranged to extend diametrically across the piston immediately 
above and at right angles to the gudgeon-pin B, on which the 
eye of the connecting-rod D is earried, and which is fitted with 
a bush C, This tube A is secured in position by expanding 
its ends in apertures formed through the piston. A groove E, 
registering with the bore of the tube, is formed around the 














circumference of the piston, and an orifice G is formed through 
the underside of the tube at the middle of its length, immediately 
above a corresponding larger aperture H formed through the 
top of the connecting-rod end D and its bush C. It is claimed 
that any oil leaking past the piston rings collects in the groove 
KE, and when explosion of the charge takes place this oil is 
blown inwards through the tube A, and out through the orifice 
G into the aperture H, the bush C and gudgeon-pin B being 
thus effectivel, lubricated.__November 23rd, 1916. 


102,121 (9293 of 1916).—-Perror ENncrnes, Albion Motor Car 
Company, Limited, South-street, Scotstoun, Renfrew, and 
another. 

This invention is for a completely enclosed governor for 
petrol engines, the arrangement being such that the mechanism, 
once adjusted, cannot be tampered with by the driver of the 
vehicle. Fig. 1 shows the mechanism in sectional plan, and 
Fig. 2 in sectional side elevation. The centrifugal governor 
A is arranged on the idle or forward end of the crank shaft 
B, the moment of its weights C being opposed by a spring D. 
The usual endwise movable muff E is engaged by a block 
pivoted on a lever F, which in turn is ,ivoted on an arm G 
secured in the crank case H. To the opposite end of this lever 
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F there is coupled by an adjustable connection J the longi- 
tudinal rod K, lying within the crank case, passing through 
the usual transverse bulkhead, and guided at its rear end in 
an aperture in a stud M. On the rod K is a jaw piece N, which 
engages with a certain amount of lost motion, a pin O on a lever 
P, fast on a vertical rod Q, which carries at its upper end a 
butterfly throttle valve R in the induction pipe. This rod passes 
up through a hollow pillar secured to the top of the crank case, 
and forming at its upper end part of the induction pipe. A coil 
spring V, arranged about the rod Q, tends to close the throttle 
valve.— November 16th, 1916. 


TELEGRAPHS AND TELEPHONES. 


8480. November 9th, 19)5.—TELEPHONE TRANSMITTERS, 
Walter Alfred Yewen, 79, Chelsham-road, South Croydon, 
Surrey. 

This invention relates to improvements in connection with 
the use of differential telephone transmitters, the object being 
to provide circuits suitable for working differential telephone 
transmitters, particularly in conjunction with sub-stations 
connected to common battery telephone systems. The novel 
feature consists in the use of each wire of the metallic loop of 
telephone lines, together with its relative part of the differential 
transmitter, primary and secondary of the induction coil, or 
coils, and the repeating coil or the like at the exchange end, 
or/and the usual auxiliary apparatus, to form a distinct complete 
talking circuit irrespective of its companion wire ; the telephone 
receiver being placed at the neutral point. The common battery 
to feed the transmitter is supplied through two windings of a 
repeating coil or from impedance coils A and B over the two 
line wires of the sub-station, then through secondary coils C and 
both windings of a differential receiver D and then through the 
induction coil primaries E, F to ground. When the transmitter 





diaphragm is caused to press inwards the carbon cell G is 
compressed and increased current flows through this cell and 
one primary winding of an induction coil F. The carbon 
cell ft is expanded and the current falls through the other 
induction coil primary E and the cell H. The rise and fall are 
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thereby in the same direction and taking place at the same time 
and co-operate in inducing the current in the secondary circuit 
of the induction coil C. As the transmitter diaphragm moves 
outwards the effect on the carbon cells is reversed, the oscillations 
of the transmitter diaphragm thereby causing alternating 
currents.— November 9th, 1916. 


BATTERIES AND ACCUMULATORS. 


15,930. November 11th, 1915.-E.ectrric Cereus, Charles 
Féry, 28, Rue de l’Arbaléte, Paris. ; 

In the cell designed according to this invention, of which 
Figs. | and 2 are sectional views, the inventor employs in 
combination with the negative zine electrode B at the bottom 
of the cell a vertical carbon electrode A, which is of greater 
diameter at its upper and lower ends than at the intermediate 
portion. The depolarisation at the upper end of larger diameter 
may be effected by contact with the atmosphere or by an artificial 
depolariser, such as 2 compressed mixture of manganese binoxide 
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and carbon. The upper and lower parts of greater diameter 
are made in the form of vanes or wings The bottom part 
of large diameter of the carbon electrode rests on a horizonta: 
plate of zinc, forming the negative electrode, and is insulated 
therefrom by felt C or an insulating spider, or it may be sur- 
rounded by a zine cylinder of small height insulated from the 
wings by a cord.—November 13th, 1916. 


ORDNANCE AND ARMOUR. 


15,984. November 12th, 1915——Hanp GRENADES, Horace 
Drummond Black, 56, Tabernacle-street, London, and 
others. 

The object of this invention is to provide means whereby hand 
grenades will explode after the pre-determined period only 
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when they have been intentionally thrown with that object and 
will not explode when dropped unintentionally. In such cases 
the action of the firing mechansim is automatically arrested, 
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Figs. 1 to 5 herewith show the construction of the grenade, the 
action of which is as follows :—Normally the firing-pin C is 
locked by the safety-pin K, and when it is intended to throw the 
grenade the pin K is withdrawn, but the firing-pin C is still held 
im the inoperative position by the arms J which are grasped by 
the thrower. When the latter has projected the grenade, the 
pressure of the spring E forces the firing-pin C downwards, and, 
as the pin cannot rotate, the nuts G and H are themselves 
rotated. At the end of the period predetermined by the pitch 
of the engaging screw threads and the depth of the nuts G and H, 
the firing-pin C leaves the top nut H, which thereupon, with 
its arms J, drops to the ground, and at the end of the further 
predetermined period the firing-pin leaves the bottom nut H 
and is then suddenly, under the action of the spring E, driven 
against the percussion cap, contained in the chamber T, thereby 
exploding the charge contained in the grenade, through the 
medium of the detonator contained in the copper tube U attached 
to the percussion cap. Should the grenade, however, have been 
inalvertently dropped by the thrower, after the safety-pin K 
has been withdrawn, the firing-pin C does not have time to 
disengage the top nut H before the grenade strikes the ground, 
the contact of the arms J with which prevents the further 
rotation of the nut and so holds the firing-pin against further 
movement, this prevention of rotation being assisted hy the 
pins S upon the grenade body.—November 13th, 1916. 


16,234. November 18th, 1915.—SxHEtrs ror Currmxc Wimr 
ENTANGLEMENTS, John Morris Newton, Victoria-buildings, 
Manchester. 

In the shell shown in seetion in Figs. 1 and 2 openings are 
provided in the casing A through which hooked cutting arms B 
can be expanded. At or near the base end these arms are 
formed with a hook shaped recess to engage with any obstruction 
with which the projectile may come into contact to prevent it 
penetrating, or if desired, such members may be formed with 
cutting edges. To prevent any wind resistance caused by the 
shape of these arms before they are expanded, they are slightly 
recessed and a band of soft metal is placed around them and 
the shell to cover the hook recesses. These arms are at one end 
mounted on steel studs D towards the nose of the projectile 
upon which they can rock to expand to throw the free ends 
outwards at the base of the shell, the studs being screwed into 
the shell. The fuse is of ordinary construction, and behind the 


























fuse is a chamber to receive the explosive charge ; the chamber 
being closed by a piston E, capped and faced with lead, which 
rests against the expanding arms. To the piston there is 
attached a projecting bifureated member to engage levers by 
which the expanding arms are held outwards. In operation 
the projectile is fired in the ordinary way with a fuse to discharge 
the explosive. The explosive forces the piston rearwards, the 
lead or soft metal face acting against the expanding arms forces 
them outwards, the force rupturing the soft metal band around 
the hooked part. The lead or soft metal of the piston face will 
jamb itself between the expanding arms, and tend to prevent 
them returning to their former position. At the same time, the 
pivoted struts or levers ‘+ are moved into position between the 
two expanding members, and are held there by the hifurcated 
projection on the piston.— November 16th, 1916. 


LIGHTING AND HEATING. 


11,332. August 5th, 1915.—Hatr-wattr Lamps, Charles Orme 
Bastian, 32, The Avenue, Brondesbury Park, London. 
The object of this invention is to avoid the use of pumps for 
the final exhaustion of the globe as well as the passage of current 
through the lamp bulb during the process, and in the case of 





vacuum lamps of the “‘ gas-filled ” type the necessity of preparing 
and introducing a charge of dry nitrogen is avoided. The 
illustration shows a lamp in course of manufacture, the globe 








having a lower pocket in which any deposit may be collected 
and removed. The filament A is mounted in position in the 
globe B and the leading in wires are sealed in the stem, while the 
globe is provided with the usual piecing tube C with a thickened 
portion G forming a contracting passage opening into the tem- 
porary pocket D with another contracted passage F. In the 
pocket D sodium is placed to absorb the oxygen in the globe B. 
The lamp is then sealed at F and heated for some time to the 
necessary degree so as to absorb the oxygen. When the bulb 
has been thus evacuated another seal is formed at G, and at the 
same time the pocket D containing the residuals is removed 
without unsealing the globe B.—-Novemher 16th, 1916. 


MISCELLANEOUS. 


100,285 (5499 of 1916). April 6th, 1915.—Sreep Inpicaror, 
Leon Dufour, 105, Route de Lyon, Geneva. : 

This is a speed indicator in which a threaded rod or screw A 
is connected to the mechanism whose speed is to he measured. 
The speed of the serew is measured in relation to the constant 
speed of a revolving dise B, a threaded wheel or roller C being 
rotated by the dise and thereby caused to travel along the 
screw or allowed to remain stationary in accordance with the 
speed of the mechanism to be measured. Assuming that the 
wheel C which is actuated by the revolving dise B is being 
rotated at the same speed as the screw, it will remain stationary 
on the serew, and the pointer G will indicate on a scale a speed 
which corresponds to a certain speed of the mechanism, that is 
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to say, the known speed of the clockwork. If now the speed of 
the mechanism to be measured is increased, the wheel C will he 
moved along the rod A in the direction of the arrow K, towards 
the periphery of the disc, because the speed at which the wheel C 
is driven by the dise is smaller than that of the screw. By 
moving towards the periphery the velocity of the wheel will 
increase until it reaches the speed of the threaded rod, whereupon 
the wheel will assume a new position of equilibrium and the 
pointer G will consequently indicate the new speed of the 
mechanism. If, on the other hand, the speed of the mechanism 
to be measured decreases, the wheel ( will be moved towards 
the centre of the revolving dise in the direction of the arrow F, 
and will continue to travel until its velocity is equal to the 
speed of the revolving screw..—November L6th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of. a 
non-enemy proprietor, the law does not apply. 


On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 429/11.—Small-arms; breech actions, sliding harrel 
and breech block; breech actions sliding chamber; breech 


actions sliding breech block. Relates to guns operated by the 
recoiling barrel or chamber, and having a lateral locking latch 
acted on by a separate spring, and consists (a) in providing an 
external handle for releasing the latch, this handle being inde- 
pendent of the breech block, (6) in providing the breech block 
with a folding handle for retracting it, and (c) in a safety device 
which prevents the firing-pin from acting unless the breech is 
locked. Dorn, H., Germany. 

No. 513/11.—Telemeters. In coinciding instruments, in 
which one image field is surrounded by another, the boundary 
lines being parallel, means are provided for making either of 
these lines serve as the locus of coincidence. This is effected 
by means of a prism, mounted so as to have enough movement 
to throw one image up from one line to another, Zeiss, ©. 
(Firm of), Germany. Dated January 17th, 1910. 

No. 534/11.—Iron oxides ; thermo-aluminie and like mixtures. 
Ferrosoferrie oxide, suitable for making thermo-aluminiec and 
like mixtures, is obtained by calcining iron scales, such as those 
from rolling mills, wire mills, &c., in an oxidising flame, to 
remove organic matter, sulphur, &c., and then sifting, and, if 
necessary, magnetically separating to remove sand. Gold- 
schmidt, H., and Goldschmidt, K., Germany. 

No. 697/11.—Clutches; planing machines. The clutch is 
applied to the rope drums of planing machines. One part 
carries rotatable and radially-slidable pins, and the sliding part 
has teeth with tangentially-inclined surfaces and _ bevelled 
ends. Maschinenbau-Anstalt Altenessen Akt.-Ges., Germany. 
Dated January 15th, 1910. 

No. 762/11.—Ordnance: breech mechanism. Relates to 
semi-automatic guns of the kind which have, in addition to the 





run-out gear, separate springs for opening and closing the 
breech, and consists in arranging for both springs to be stressed 
as the gun runs out. Krupp Akt.-Ges., F., Germany. Dated 
February 5th, 1910. 

No. 778/11.—Radio-active substances. Radio-active sub- 
stances are mixed with a material, such as clay or loam, which , 
when subjected to a burning proce forms with the radio- 
active substance a solid insoluble whole. If the material is 
made from a uniform mixture, it is of advantage to provide 
holes or recesses in the mass, and a high degree of porosity is 
obtained if sawdust is mixed with the clay, &c., and is driven 
off during the burning process. Schmidt, C., Germany. Dated 
January 12th, 1910. 

No. 996/11.—Dynamo-electric generators ; dynamos, driving. 
In order to maintain constant the tension on the belt driving 
a dynamo from the axle of a railway train, in spite of variations 
in the length of the driving belt, the pull or pressure spring is 
so arranged that its distance from the pivot of the dynamo 
varies directly as the length of the driving belt. Pintsch Akt.- 
Ges., P., Germany. Dated January 17th, 1910. 

No. 1144/11.—Ammunition. Projectiles. Relates to bullets 
and consists in making the rear half with a short guiding part 
merging into parts of smaller diameter, Deutsche Waffen-und 
Munitionsfabriken, and Gleinich, A., Germany. 

No. 1161/11.—Electriec incandescent lamps. Drawn 
applicable for electric lamp filaments, consists of tungsten, 
containing a little lime or another refractory oxide not reduced 
by hydrogen or the like, and may be made in a known manner 
by working rods formed by sintering together the powdered 
materials, or with the aid of an auxiliary metal, such as iron, 
nickel, or copper, which is finally expelled. The lime on 
equivalent may amount to several per cent. without impeding 
the mechanical working, and may be added as a reducible 
compound. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), Berlin. 
Dated August 13th, 1910. 

No. 1353/11.—Drilling and punching metals. 
for drilling, punching, or stamping metal members used in 
bridges, boilers, ships’ hulls, &c., the work is clamped to a 
slide, the positions for drilliny, punching, &c., being determined 
by a lever on the slide engaging one of the adjustable pins on 
a detachable rod. Kolassa, A., Vienna. 

No, 1483/11.—Cigarette-making machines. In that type of 
tobacco-feeding apparatus for cigarette machines, in which 
the tobacco is fed from a hopper by a needle roll, and the excess 
is stripped therefrom by a second needle roll, the latter roll 
is provided with needles pointing in the direction of rotation, 
similarly to the feed roll, and acts also as a feed roll, to obtain 
uniformity of the delivered fleece, the tobacco being stripped 
from this roll by acomb or strippers. ‘* Universelle * Cigaretten - 
Maschinen-Industrie System Otto Bergstrasser A. Klinge, 
Germany. Dated February 4th, 1910. 

No. 1672/11.—Sifting grain, &e. Relates to apparatus for 
sifting grain and other granular material, in which the sorting 
cylinder is composed of a number of parallel rings connected 
to coil springs, which can be extended or compressed, so as to 
vary the openings between the rings, and consists in connecting 
the rings in groups coptaining rings or sections of different 
breadths, so that the spaces between the rings of one group 
are the same, but are different in the different groups. Kirschner, 
A., Germany. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 29th. 

THe rush to buy steel continues, and orders are piling up far 
ahead of production. There is no end to business in sight, 
and the question as to delivery takes precedence over prices . 
A good many furnaces and mills are sold up through all of next 
year, and all the big business that is being reported on domestic 
account is for subsequent delivery. Some room is kept for 
foreign orders, but at the present rate of progress it is impossible 
to see how very much more business on European account 
can be taken for delivery next year. There is a great deal of 
such business offered, and its only salvation lies in providing 
for these coming requirements out of the rapidly expanding 
Nearly every great steel-making concern seems to 


capacity. 
Prices 


be after basic and Bessemer pig or low phosphorus iron. 
have been marked up within a few days several dollars a ton, 
more with a view of searing buyers than of exacting such 
enormous prices. Eight steel products are now averaging 
68 dols. per ton, as against 33 dols. per ton a year ago. The 
advances in the price of steel rails have not repressed the placing 
of orders. The rail mills are willing to book all business offered , 
providing the buyers are willing to bide their time. The long 
pending orders for Russian locomotives and cars are stil! 
unplaced, and nothing definite can be ascertained as to the 
ultimate outcome, beyond the fact that this immense business 
is sure to come. All minor iron and steel products have shared ' 
in the general advance, and within a week or so an additional 
impetus has been applied to the best possible delivery. Copper 
is still in very heavy demand, and the refinery maintaining 
output will soon be put up to 100,000 tons per month. Spot 
copper is 36, and an increasing demand for late delivery is 
setting in. The recent spot bids have been a surprise to the 
market, 








FIRST LONDON ENGINEER VOLUNTEERS. 





Headquarters : Chester House, Eceleston-place, 
ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding 

Officer for the Week.—-Platoon Commander L. C. Hughe 
Hallett. 

Next for Duty.—Platoon Commander J. 0. Cheadle. 

Pesiqnation.—Platoon Commander N. E. Brown resigns hi 
appointment (dated December 16th, 1916). 

From Thursday, December 21st, to Thursday, December 28th 
inclusive.—Headquarters closed. 

Friday, December 29th.-Technical for Platoon No. 10 4 
tegency-street. Squad and Platoon Drill, Platoon No. 
Signalling Class. Recruits’ Drill, 6.25 to 8.25. ; 

Musketry.—For all Companies see Notice at Headquarters 

Note.—Unless otherwise indicated, all drills, &e., will ta 
place at Headquarters. 

By order, 
Mac Leop YEARSLEY, 


December 23rd, 1916. Adjutant. 








Prizes For Essays.—The Governors of the Royal Technical 
College, Glasgow, at the request of certain donors, offer prizes, 
amounting to £70, for essays on the best methods of training, 
and employing in industries, other than agriculture, returned 
soldiers and sailors, maimed or otherwise. The prizes will be 
awarded by a Committee of the Governors, and may be with- 
held in the event of no essay of sufficient merit being submitted . 
The decision of the Committee on this and all other points will 
he final. Essays must be sent in not later than March Ist, 
1917, addressed to the Director, the Royal Technical College, 
Glasgow. 
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TO MAKERS AND USERS OF STEAM LOCOMOTIVE 
CRANES, 


he Ministry of Munitions 


to receive OFFERS of good 

SECOND-HAND EAM TRAVELLING 
CRANES, of OR sizes, The following informa- 
tion must each ane which should be addressed to 
Mr. HUBERT ERT HAINES, De Chief Engineer, H. M. Office 
of Works, Storey’s-gat catininster, London, 8. W. ‘ype ; 


lifting power, iano iy 3, or 5 tons; radius of maximum 
lift; maker’s name; condition; where seen ; price. All for 

standard gauge on ly. 
H.M. Office 4 aa &e, . 
h December, 1916, 668 


a) WAKER AND USERS OF LOCOMOTIVES. 


RT [ihe Ministry of Munitions 





are to receive OFFERS for new or 
SHOOND-WAND SHUNTING LOCO- 
OTIVES of various 


The toned a must acco! each offer, which 
sed to M 


ears 


must be addres HUBERT tS, Deputy C niet 
Engineer, H. Office ot ‘Works. King Cuatlecetrot. Wh 


Type, size, and weight ; maker's po mn 


hall, London, 8.W. 
y whom last overhauled ; condition ; 


when built; when and 
mens 
H.M. Office of Works, 


&e. 
29th November. 1916. 563 





Crystal PalaceSchool of Practical 


EUOTSaEeLNG. sen pal: J. W. Witsox, M. In = 
Mech. E.—The NEW URSE will COMMENCE 0 
7 iN UARY jo "New eadeales attend at the School on the 
morning of Janua: meee Sth for registration.—Prospectus sent - 
application tothe PRINCIPAL. 765 


[he Sir John Cass 


INSTITUTE, 
Jewry-street, Aldgate, E.C. 5 
DEP: ARTES NT OF mee eenGY. 
A COURSE OF 12 LECTU 
accompanied by a oe ring Work wn Practical 
THE MECHANICAL TESTING OF METALS AND 
ALLOYS, 


will be 
M. 





Technical 


Bie? 


c, 
on Thorety Evenings, from 7 to 10 pm., commencing 
THURSDAY, 18th JANUARY, 1917. 
A Detailed Sylisbus of the Course may be had upon — 
© the PRINCIPAL, 717 








Municipality of Pretoria. 
TENDERS FOR IRON PIPES, PILLAR 
HYDRANTS, AND STOPCOCKS. 
The newer pice | of Pretoria is prepared to receive TENDERS 
se the Supply and Lelivery of :— 
235 Tons of 6in., 4in. and 3in. Cast Iron WATER PIPES. 
{b Re. 6 Cast Iron’ PILLAR HYDRANTS. 
(c) No. 200 re STOPCOCKS. | 
may tigoticn to the Repre- 
sentative Engineer to the stamina W. H. Radford, 
C.E., Albion Chambers, ng-street, Stites, to whom 
Tenders must be Gelivensd | , onday, January 22nd, 1917. 
The lowest or any Tender will not necessarily be accepted. 


MOSENTHAL, SONS and CO 
Agents to the Pretoria Municipality. 


tai 





72, Basingh!!-etreet. 
. “ London, E.C., 
Decemper zzvd, 1». 


British Municipal Council, 
kings 8 NORTH CHINA.—The Council is prepared 
to receive LICATIONS from British ome for the 
POST of * MUNICIPAL ENGINEER. Candidates will be 
required oo a medical examination as to their physical 
fitness. Applications should state age, qualifications, salary 
required, &c., and should be forwarded. together with copies 
(not originals of testimonials and ae of reriows em- 
Rorment oa and experience, on or before December Sist, 1916.— 
P9860, Engineer Office, 33, Norfolk-street, Strand, “bege 


Wanted, First-class Chief Engi. 


NEER for large Chemical Works. Good salary for 
highly efficient man.—Address, 785, Engineer Office, 35, 
Norfolk-street, Strand, W.C. 785 4 


anted for Controlled Works 


in Midlands, aod preaeas ENGINEER as 
ASSISTANT WORKS MANAGER on production of shell 
and rolling stock on Fay ‘Salary offered, per annum, 
with after war prospects,—Address oR Norte of age, 


767_ 

















expe any &c., to 775, Engineer Office, —_ 

Strand, W.C 

W anted, Shop ane for 
Shell Factory ; good nowl 


* Good opening suitable — 





Manager.— Wanted for 


Work orks 
En, aor yn fg ae the North of England a 


enowosiiiy ox experienced WORKS AGER, with intimate 
knowledge of all classes of rolling cook. construction. Must be 
fully qualified engineer, and abreast of the most modern 
methole of roduction. ee 780, Engineer Office. 335, 
Norfoliatred Strand, W. 780 a 


A Firm of Manufacturing Engi- | f 


NEERS, employing in normal times upwards of 1000 
hands, and engaged in producing a multiple speciality involv- 
ing the Casting and Machining of Cast Iron Parts to fine 
INGa REPORT upon their 





ue is DES! ROUS of OBTA 
ODS of PRODUCTION, with a ee to improving these 
cither by speeding up existing op ituting other 





up-to-date ce. 
whilst se ecechhonahto knowledge of machine tools and their 
operation is essential, anyone interes’ in the sale of equip- 
ment is not required, the object ae if possible, to obtain a 
port. 


‘i er pda 
Mt be p i advertisers that 
he cpossedses the. "neceusary prin bby to undertake the 
Romie as to pre- 
vious experience, 782, Engineer Office, Norfolk- werecs, 
Strand, W.C. 


Ep ineering Assistants W ma 
th experience in the Erection and Maintenance of 
Chemical and Electrical Plant. Give references and salary 
required. No person basi present employed on Government 
work will be eng: ply to your nearest Board of Trade 
Employees Exchange, mentioning “The Engineer” 
Machine Shop Manager Wanted 
AT ONCE forimportant Government controlled engi- 
peori works in Yorkshire. Applicant must be fully experi- 
enced in modern machine shop practice and tools, sound 
knowledge of rate !fixing qeueatial looomotive Se eaigne an 
advantage; must be 6 pesca man, No body pon 
Government work need Peay ‘a without rinizaion of present 


employers.—Sala’ Il particulars of ex — to 
PIS, Kngineer Ofice, 33. Norfolk'strect, Strand, WC. P1734 
En- 


Required for Large Shop 
in Maintenance Work and ree TRAGER, for 
A! 2 ‘VICES of a 





Aadte, giving as much information as 





and 








AGED 
Steelworks and Collieri 
experienced in Heavy Repair Work and Light and on 
Hedera, Machine Shop Practice. Good salary to suitable man. 

licants should state age, experience, and salary required, 
when at liberty. No cne on Government work to apply.— 


‘Apply through your nearest Employment Fxchange, men- 
tioning “ The Engineer™ "and No. A ‘2788. 15a 





echnical Correspondent Wanted 





for Bacinecring © Works. Must bean experienced 4 draughts- 
man, with full k oO ngi- 
necr Office, 33, Norfolk-street, Strand, W.C. eh 





Want anted, eke Clerk, Lon- 
2 ca Be Office, for for firm of Colonial on aie 
furs, to YZ. clo Burvet's, 40, Corshilk, eT 


F/agineer (29) Requires Position 


as WORKS ey pe or em 3 pre re position. 
Public school education, first-cl rtificate, 
thorough workshop and Peer pa Arad eh ce, aud alao with 
Government requirements. — Write, Z.B.T., c.o. Deacon’s 
Leadenhall-street, E.C. 679 B 


{xPerienced Manager Ope for 
‘ Expe' 





immediate _ENGAGEMEN’ ¥. 
of machine tools. 





Necretary.—Cit Bngineor Desire 
the TEMPORARY RVICES of a Bay ee gennad 
experienced in all departments of sec ork, g 
organiser, stenographer and typist ; i neers 5 in the nomen- 
clature and routine of a mun cipal engineer’s departinent or 
equivalent work and not liable to naval or military service. 
Applications must be in candidates’ handwriting, accompanied 
by references or copies only of testimonials; state desired 
salary and when duties can be commenced. Address. 772, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 772 4 


Wanted, an Assistant Chemist 


in a Riding of Torkebivte where electric furnaces 
are used, that its should have had good 
experience Me the manag of open hearth furnaces. Would be 
required to take oe mete on night duty.—Reply, stating 
experience and sala nearest Fm’ ee Ex- 
change, quoting “The Reeinees” and No. A271 dt p20 
already on Government work will be engaged. 68 « 


Wanted, a Number of Draughts- 


WOMEN with Mechanical or Aeronautical Engineering 
experience. Wages, according to experience and abilities, up 
to £2 10s. oF wee of 42 hours, plus overtime. nen 
at present doing Government work will not be accepted with- 
out release certificates.— Apply, by oy ete Fins on fall oe 
of experience and present salary, to ouse, 
Victoria Embankment, E.C. a 


Wanted, for Controlled Estab: 


LISHMENT, good Mechanical DRAUGHTSMAN, 

preferably with experience of Machine Tool Design. No one 

engaged on ee work need apply.—State age, experi. 
salary uired to your nearest 4 yment Ex- 











ence and sal requi 
change. Mention the “* Engineer” and number 736 


\ anted, Jig and Tool Draughts- 
MAN for Government C 

- already ongraed — Sonat work 

> Engiicer” and No. AZ 








Lendon district. 
need not apply.—. 
mentioning “ The 


Wanted, } Mechanical Draughts- 


MAN. Aircraft experience not essential: No one 
resident more than 10 miles more A = at present employed on 
a Hee 74 will be e tate age, experience, and 
salary to WE LS AVIATI a Gon] Ltd., ite we ¥edt 

. A 





rs classes 
organiser and used to both male Leg ee labour. ‘eamen ri- 


Fer Sale : 
ONE MILE of NEW 14 Jb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
are of SECOND-HAND PIT RAILS, 50-60 lb. FLANGE 
ILS, Relayable Railway Sleepers, and Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 





enced with 8in., 6in., ann 45in , and HE, and sores 
Shells. Can take full eg —Ad dress, 777, Eng 


33, Norfolk-street, Strand, 
ech. Engineer, M.E., Nine 
d by first-class 


years’ experience, last five years en: y 

house, expl. oil works on the Continent anywhere, SEEKS for 
other PLACE as engineer. Pref. oil works in England, France, 
or Spain. Married, speaking French, Flemish, and Ge man.— 
re , PivZ, Engineer Office, 33, Norfolk-street, Strand, 





728 


A s Cost Clerk in Charge (In- 
ELIGIBLE). Works experience, able 8 initiate a 

system if oe uired. tical and up-to-date ; Dise: 

Address, P174, Engineer Office, 33, Norfolk-street, » Strate o C. 


North- East Coast Representa- 


TION. Engineer ee in Fagetcempaad gage) ary 
for seven years previous to ¥ and now en; on muni- 
tion work, wishes to TREAT for the ABOV E with firms desirous 
of securing a Live Agent in this district. n resume busi- 
ness at an early date. First-c'ass connection, good office 
accommodation, and a thorough systematic canvass of the 
district guaranteed.—Address, 8, Engineer Office, 33, 
Norfolk-streat, Strand, W.C. 778 B 


A NATIO 


ae School of Amtmeutinn: 


ection and Airships. Construction, Design, and 

ip. — aie | Courses. Fees reason- 

A.M.LE.E., AM.IM.E. ae 
254, Oxford-road, M Mancheste 


A & Large e it. irm of Engineers 1 in 

have an ming for a youth S geet 
pe nm 4 AS whos 0 ba he course to include 
Works and 2002, Engineer —- 
Norfolk-street, strand, W 


Engineering Pupil. my 

7A gerne yor enn 3 = emp) whey 500 hands, have 

— ; Varied classes of work ee eS Seeaine — 
~ma vomiam moderate.—Address, 2000, 

ce, 33, Norfolk-street, Strand, W.C. 


Las tion for 
able Aa” Bee NINGTONS, 254 











Chelsea, bw = 8.W. 
Motor  Designer- 


W anted, 

DRAUGHTSMAN, of first-class experience. er 
Government War service work exclusively.—Address, giving 
Sues, a ree. P172, Engineer Office, 33, prams see 

rand, 


Wanted, Several Good Draughts- 


MEN with Mech ring experience. No 

Spare m already employed on Government work need apply.— 
oply, by letter, aiing full _particula experience and 
salary required, to the SOPWITH "AVIATION Co., “att. 


Kingston-on-Thames. 
[)raughtsman, Jig and Tool 


work, REQUIRED by Controlled mremaoring Works. 
State salary, age, experience, and when at liberty ‘0 person 
et engaged on Government work will be employed.— 

ply to your nearest Board of e Eero cobange, 
an oning “‘ The Engineer” and number 


Draxg htsman, with Thorough 
:. in Machine e Design, for large Ammunition 
Factory b the Midlands. SApely vi with full peciecings of age, 
experience, and salary requ the nearest Board of 
Trade Employment Exchange, aeolien No. ‘Agrs1, Wo person 

at present engaged on Government work need apply. 
Man 


[)raughtsman. — Leading 


WANTED with experience in designing and arrange- 
ments of Chemical Plant; must be quick and accurate. Give 
references and salary requi No person at present em- 
ployed on Goverament work will be en, —Apply to your 
nearest Board o: e Employment change, mentioning 
“The Engineer ” and number 604. 


raus htsman Wanted with Ex- 


RIENCE in mechanical design of electric motors 
and Be... ie —Apply, stating qualifications, age, and 
required, and when cou id commence, to Messrs. HARLAN 
and WOLFF, Ltd., Belfast. 773 4 


| Drenaemen, Experienced, 
ED Pen for Controlled ne 
IMPROVER. None already o1 























Works. 
Gone ae can be en tate age, experience ond 
salary to your nearest Emp! loyment Exchange, quoting “‘ Tae 
Engineer” and No. A2728. 


Pupil—The Borough and 


aterworks eer of Leami m has a VACANCY 
in his office for a PUPTL.—Address, TOWN HALL. 707 & 


Wanted, Locomotive Engine, 


Fer Sale, Eo ppageey 3000 
MILD STEEL D h 12in. ai diameter, 
Pore: nen alternativel My j ee quantity RDENING 
diameter.—. ddress, 8, Engineer Office, 33, Norfolk- 
street, Strand. 86 


or Sale, Blowers—Tin., 5in., and 
pier fo 3 ~.. fumedinte DISPOS SAbant Je KIN KING 2 and 00. Co., 


eers, Nailsworth, G! 


For Sale, One Good Second: hand 


FODEN STEAM LORRY, in Le po working order, 

One Ditto, Sentinel type, in perfect condition, 
ressure. Immediate deneey. —Address, 769, 
Norfolk-street, Strand, W.C. 709 G 








220 1b. w.p. 
220 1b NL 
Engineer Office, 


or. Sale-——One 3 Cwt. Single 
Standard STEAM HAMMER, by Davis and Primrose. 

Twe 4ft. 8sin. gauge LOW BOGIES, each 10ft. 8iv. long x 
2in. diameter, solid wheels, 3sin. axles, spring mounted, 
4ft. 6in. wheel base. They can be coupled together, and make 
very good long bogies. 

Two complete Sets of STEAM and FURNACE FITTINGS 
for Babcock and Wilcox Water.tube Boilers, together with 
Fire-bars, Doors, &. 

12 Sin. C.I. GATE VALVES. 

30 Tons of Steel and Wrought Iron Flangei Steam and 
WATER PIPING, including Bends, &c. 

A GEARED RUNNER for a 6in. Single Joist Overhead 
Crane, to lift 5 tons, with lifting gear complete. 


GEORGE COHEN, SONS AND CO., 
600, Commercial-road, London, E. 2012 « 


For Sale; One 80 B.H.P. Cross- 


LEY SUCTION GAS ENGINE, Y type, se “oe 
TION GAS PRODUCER and PIPING complete. 
— running by en paar er Also Insurance Co.’s inspection 
orts. Has by larger installation. Sy, Gaot 
1 E OXFORD Derite te PLOUGH CO., Ltd., Cowie < on. 














= on ine —— Must be a “ "1 : 
and ready for runni tate and ful ante a 
CURRIE *ROWLANDS and id CO., une 


haem Small Shae “En ine, 


coupled or ready to couple with dynamo, 
be placed im vg and worked with —— coudenser. Bott 
HAEGEN 11, Pilgrim-street, E. 771 


Lathe Wanted, Second-Hand, 


12in. —_, self -acting, a surfacing, andl 
whadress, W7, gap bed to take about 8ft. between centres. 
a ress, Engineer Office, 33, Norfolk street, “en 
r 











At Compressors for Sale :— 
One “ Ingersoll” belt-driven AIR COMPRESSOR, with 
steel receiver; air pressure 100 Ib., ,, Capacity 285 cubic feet. 
One “ Ingersoll ” Imperial “X” belt-driven AIR COM- 
PRESSOR, capacity 2637 cubic feet, air pressure about 50 Ib. 
One Equal to New straight-line steam-driven AIR COM- 
PRESSOR, capacity 4€0 cubic feet, air pressure 100 Ib. 
RIDDEL and VO., 4, St. Enoch-square, Glasgow. 


Jilectric Plant for Sale :— 
One very fine 100 K.W. “ BALANCER” GENERATING 
— Belliss enclosed engine, coupled to two dynamos, 250/300 


oe Bad fine 110 B. Le a nes GENERATING 


790 c 





SET, 40 a res, 220 v 
One 1 4 A GENERATING our, by Hall, wt Oldham, 
rene enclosed engine coupled to “dynamo, 500 ampéres, 
ts. 
e 45 K.W. LIGHTING SET, 220 volts. 
oan 10 K.W. LIGHTING SET. 220 volts. 
RIDDELand CO., 40, St. Enoch-square, Glasgow. 792 6 





re Hire, Pumps and Well- 
Rog TOOLS for mons at Devp Wells, &., 2in. 
CHARDS and » Upper Ground- 


A yore si E. Telephone No. 978 Hop. 





Reqs for Temporary Service 

in Government Department, DRAUGHTSMEN with 

nowledge of Heating Installations, Gas Cooking Appa- 

coal — Electric Lighting. —Applicants, who must be ineli- 

gible for military service, should apply, stating age, qualifica- 

tions, and experience and salary required, to Box 85, care of 
G "King and Son, 10, Bolt-court, Fleet-sireet, E.C. 793 


Required, the Services of Four 
illed DRAUGHTSMEN, accustomed to either Blast 
Furnace or Steelworks Constructional Good salary 
offered to suitable men. peggy should state age, expe 
ence, salary required, and,when at liberty. No one engaged at 
present on Government work need apply. ys Mel your 
mw go wo ment Exchange, mentioning “ Th pee” 
an 


Several Good Draughtsmen 


REQUIRED, S.W. London, for temporary or overtime 
work. Men accustomed to the preparation of engineers’ work- 
shop drawings for coal bunkers, coal Ne pore ag plant, steel 
tanks and structural and cylindrical steel work, as well as cast 
iron details, requi No one resident more than 10 miles 
away or already eng: on Government work need ap rey. — 











Write, Z. Y. 868, care o' n's, Leadenhall-street, E.C. 788 . 
anted io. Old - established 


heffield firm of Steel, File, and Tool Manufacturers, 
REPRESENTATIVE for London und district. State caj 


bilities, experience. and sala: uired, to LONDON E- 
PRESEN'TATIVE, T. G. Shutt: Loh and Son, Church-street, 
Sheffield. 796 a 








Wanted, Good Storekeeper to 


actas ASSISTANT to Chief Storekeeper, electrical 
apparatus, Controlled Establishment, London district. Those 
Len mw argh on Government work need not ore ti io ly your 
neares' 
and No Feith te 
(oa eens 


ngineer Desires Eng: ement. 

lly trained ; over military ag as full experience 

of éngine building, special motor, cogines, “shipbuilding, and 
war material ; good tool and é ig designer. Not on War work 
now.—Address, 70, Engineer Office, 35, Norfolk-street, — 
B 











jor Sale :— 
One _ stroke SHAPING MACHINE, es Buckton. 
A eee late Edge PLANING MACHINE, by Craig and 
Gos 3cwt. STEAM HAMMER, by 
Double- — — Verttal DRILLING MACHINES, 


spina es Bn diam 
One Set 12ft. Shipy PLATE-BENDING ROLLS. 
One PLANING CHINE to plane 10ft. x 3ft 3in. x 2ft. 


in. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 791e¢ 


| ror Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W. 
1200 r.p.m., 200 Ib. to sq. in., with alternator field-rotatin, 
Bee and exciter complete ; 6000 volt maximum loa 

cles, condenser capable of maintaining a vacuum of 
o74in, when 400,000 gallons of water are being supplied, 
omeeinas dpc — throw type air pump, driven by 


350 KW W. "ALTERNATOR, ti meee. phase, 50 cycles, 
550 volts, be Bog ag Hee driven b P. Cross-com- 
— Engines oe. — aig — 40in. L.P. cyl., 

stroke, fly-wheel 20: Very : fine set. 

TWO WESTINGHOUSE “MOTOR GENERAT- 
ING SETS, 300 H.P. Dotowt » Spiaee, 40 cycles, 480-500 
mas a eecgrcens 200 K compound wound. 

te eto penss. 

GENERATING SET, comnpeiaing 3-crank com- 

engine ; Dynamo by Siemens, 2-pole, 500 volts D.C. 

80 i P. PHN, alge A.C., 625 volts, 

SADDLE ‘i TANK’ Loco. ite: cyls., 4 wheels 
coupled, 120 Ib. steam pressu! 

LOC, oe cyls., p ldin. stroke, 6 wheels coupled, 


SIROCCO FAN, capeaity y about 43,000 cub. ft. at 





2in. w.g., r.p.m. 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel : 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 « 





For Sale, One 750 I.H.P. Triple 


EXPANSION ¢ — Iss eee mare * 
ENGINE, 190 Ibs. better than n Can be seen on 
application. NORTH SHORE MILL Co. ‘Ltd., Live: A 


For Sale, Steam 


Saxon, 120 H.P., horizontal single tandem compound 

Pes cylinders 12in. and 20in., Ibs. 
BURY ELECTRICAL PLANT 

UO., Castle-grounds, 674 c 


ie! Sale, 24-Ton Electric Ro ye 


DRIVEN OVERHEAD TRAVELLING CR 
pan, by Craven Brothers.— Address, 776, Engineer Othee" 
re Seeptolkectecct, Strand, W.C. 


ate Sale, 750 K.W. Stancn 


py yes aye SET, Spon oy =: wound dynamo 450/550 
n be seen fixed and ready for immediate a — 
WILLIAMS and "SONS, 37, Victoria-street, London 


Sone or Hire:—Eight Loco. 


wale  porLenS. inmsured pressures 80'b. to 150Ib. ; 
NCHES, 





Engine, by 


non-condensing,C torliss t: 
pressure, 75 revs.—A: af 











6in. and 7in. cyl. a stroke ; 





7 DUPLES “PUMPS: FEED WATER Hare AIR 
com PRE SSR: Three AIR ELV. ; ra NK- 
SHAFTS; GEARING ; PULLEYS; VERTICAL STEAM 
PUMPING ENGINES; DEEP-WELL PUMPS; BORE- 
HOLE PUMPS ; W.I. and STEEL TUBES ; WELL-BORING 
TOOLS, &c. 
A. C. POTTER AND CO., 
Engineers, 
Spl 3049 Lant-street, Borough, S.E. 





FOR SALE. 


10-To2 Steam Loco. Crane (by 

Booths), with 25ft. 4in. steel lattice riveted jib; gauge 
10ft. Sin. ; steel carriage ; vertical boiler 7ft. 6in high x att. dia. 

15-Ton ‘STEAM GUY CRANE (by Balmforth’s), with 40ft. 
steel latticed jib; 32ft. steel mast ; vertical boiler 8ft. 6in. high 
x 3tt. 6in. diam. 

5-Ton PORTABLE HAND CRANE, with 17ft. 6in. fixed 
jib; gauge 4ft. 84in. 

STONE PLANING ae (Coulter and Harpin), to 
plane 12ft. x 6ft. x 2ft. ; two tool boxes with automatic 
motion ; oe ate Sin. pan The 

10 DROP-BOTTOM SKIPS, size at top 3tt. 4in. x ft. 6in., 
size at bottom 3ft.4in x 3ft. 6in., 3ft. 8in. deep, lin. dia. bale, 
swinging at top ; in very good condition. 

10, 5, 4, 3, 2, and 14-Ton STEAM DERRICK CRANES. 


ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 


HOS, W. WARD, LTD, ALBION WORKS 
Tel. : “‘ Forward, Sheffield.” Spl.4101 SHEFFIELD. 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, 5OEDOM, E.c. . 
Albe uare, Mancheste: 


Oullinyaesk-ctaet, Newoastle-on-Tyns. 


26, Co Sp 3006 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paerss II., Il., LXXIV. 


Numerical Index to Advertisements, 
Paes LXXIII 
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Steam Boilers, All Types and 


—, hag Loco., Corhish, La Field-tubes ; 
ivers, Feed-water wr &e.— THE 
A a TILER & CRANK C6 D.. Late. Granth 9 a 


SHELL LATHES 


FOR IMMEDIATE 
DELIVERY. 


A large number of heavy up-to-date 
American-made Shell Boring Lathes ; 
most of them new and unused, some 
few very slightly used (found to have 
been purchased in excess of needs), are 
for sale in the United States. 





- For further particulars, address Spl 3066 


THE BALDWIN LOCOMOTIVE WORKS, 
34, Victoria Street, London, S.W. 











GRAIN, CHILL & STEEL an 
se +4 CAST NGS Steel "up to do tems 


R. 'B. TENNEN LIMITED, 
my COATBRIDCE, N.B. | 


J. W. JACKMAN & 60., L° 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 


_ SPECIALISTS. K147 


SS A RR 
GRINDSTONES 


for ugtncering Works. 


HENRY DEELEY, LIMITED, 


Quarry Owners, Kae. 


ROWSLEY, DERBYSHIRE. 

















*- es - <a 


Who goes there! 
on 








géts there and 
back without 
tyre trouble 


MICHELIN TYRE CO., LTD., 
81, FULHAM ROAD, 
CHELSEA. 

































Bennett and ‘Sayer, Engineers, 


UNDERTAKE the MANU 7 ee it t MACHINERY, 
also MACHINE WORK. ~ 








WESTOOL ELECTRIC DRILLS. 





THE WESTMINSTER TOOL & ELECTRIC 00., 


Suffolk House, Laurence Pountney Hil 
Cannon Street, LONDON. E.C. “ey 3064 
Telegraphic Address: Westolelco, Cannon, London. 
CENTRE 


Gzin. LATHES. 


Castings in Iron, Gun Metal & Brass. 
CHURNET VALLEY ENG CO. Ltd , Leck, STAFFS. 


FLEXIBLE SHAFT COUPLING 


























BOVING AND CO., LTD., 


Imperial Buildings, 58, Kingsway, London, W.C. 


Tol.: Holborn 6420 (3 lines. T.A.: Jenorten, Eatrand, —. 








JOHN WILSON & SONS, 
79, Soho Road, BIRMINGHAM. 
RAILWAY CONTRACTORS. 


ENGINEERING & HEAVY BUILDING 
WORK OF ALL CLASSES EXECUTED. 








Teleg.: “ Brickwork.” K333 Tel. : 216 Norrara» 











See our 


Pe =, PEEBLES rae 


ENGINEERS, EDINBURGH. 














Orders accepted subject to 
Machines for Milling Threads on 


"Ei Co.'s French-Swiss Surew Thread 
MILLING MACHINES. 


As previously supplied to leading British, French and Italian Munition 
Works for milling Internal Threads on Shells of 3” to 3°3” diameter. 


Adaptors for external work supplied on demand. 


“PROMPT DELIVERY DIRECT FROM THE WORKS TO USERS.” 


NO INTERMEDIATE DEALERS. 


SPECIALISTS ‘IN 


COLLIERY, MINING & CEMEN 
WORKS PLANT. 


UNDER GOVERNMENT CONTROL. 


GEORCE FLETCHER@ COLTD. 


DERBY 





approval by the M. of M. 
larger Shells under construction. 





Address all enquiries to : 





F. MAYER; 
53, Westminster Mansions, Great Smith Stréet, London; 5:W: 


Sole direct Representative of the 








Manufacturers, 7861 














BARLOW 









PENDLETON, MANCHRSTER: 


On Admiralty and War Office Lists. 


ACCURATE GUT GEARS. ; 


& CHIDLAW, L™ 


ESTAB. 1846. 


pen 53: fe bi Manchester. 
: 790 Pendleton ; 3685 Oéntral. 








ST£ 





RN’'S 





PETROLEUM JELLY 





for Rust Prevent 


Ltd., 18, Finsbury Sq 





STERN SONNEBORN OIL CO., 





, London, E.C 





PIT CAGES. 


PATENT KEP GEAR. 












CAGES TO CARRY 12. TusBs WHICH 
ARE BANKED SIMULTANEOUSLY. 


or PHONE : 817 (2 lines). 
TELE auane. AMARILLA, BERBY. 


N82 
London Office : 21, MINCING LANE 
"PHONE: 2813 AVENUE, 


. TELEGRAMS; AMARILLA, FEN LONDON. | 











ers, 


ERY, 
8. 55 


i 


oo 
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THE CHANNEL TUNNEL AND OTHER 
PROJECTS. 
No. JX,* 

Tw conclusion of this series of articles a few words 
may be said regarding the various measures which 
have been proposed from time to time to pxevent 
the Channel Tunnel, when constructed, from being 
used for purposes of invasion, should it, or the 
continental end, fall.iunto enemy hands. It may be 
said at the outset that many of the schemes suggested 
were some of them quite childish in conception, while 
some of them would have been quite as harmful 
as they would have been beneficial. Thus, the 
original idea of Monsieur Thomé de Gamond to have 
a shaft somewhere in the Channel was revived. 
Monsieur de Gamond intended to use that shaft 
for ventilation purposes, but, as we have shown earlier 
in these articles, he abandoned the idea—at about 
the date of the Franco-Prussian War—as he saw 
what risk would be run in having such a shaft at 
the mercy of the guns of hostile ships. Yet the 
proposal to have such a shaft was selemnly re-made, 
the idea being that at the approach of danger the 
portion of it above water level might be destroyed 
by gun-fire from the shore or from our ships and the 
sea let into the tunnel. It was entirely overlooked 
that with such a shaft one of the great uses of a tunnel 
might be equally nullified, since in the event of a war 
such as the present, in which the French were our 
Allies, it might conceivably be demolished by enemy 
gun-fire during a sudden raid. In that case the whole 
tunnel, or nearly the whole of it, would be flooded, 
and the trouble and expense in clearing it when 
hostilities ceased, and it was desired once more to 
resume traffic, would be enormous, to say nothing 
of the time consumed. 

Equally futile was the suggestion to have one 
or more open viaducts in the land approaches which 
could be destroyed by gun-fire either from sea or land 
should the need arise. Such viaducts might also 


to approach. In the first case the signal must 
remain at danger; in the second case the gate must 
remain closed to the common road. I presume most 
| of you are aware, as I have said, that such an arrange- 
ment as this exists. I propose to apply it for the 
‘stopping of my smugglers, and to do so by the 
following means. 

‘** Let me ask you to imagine that there is to be 
at the outlet of the tunnel, on the surface, a building 
of great strength, to prevent the possibility of hardy 
smugglers escaping from it, and with station accommo- 
dation of such length as to contain the longest train 
ever known. In this building the Custom House 
should be situated. At the outer end there would 
be a strong iron grating, so that while that was 
closed no smuggler could jump out of the train and 
run out into the open country ; and at the hinder end 
of it, towards the tunnel, there would be a similar 
iron grating, which would prevent any smuggler 
jumping out of the train and endeavouring to run 
back through the tunnel to France. These strong 
iron gratings would be connected .by the interlocking 
machinery, which would be concealed deep down 
in the rock, and would be of such a character that 
although both gratings might be shut at one time, 
by no possibility could one grating be opened until 


the block.” This ingenious contrivance does not 
appear to have found favour with later workers 
in this field ; at any rate, it is not embodied in the 
latest proposals put forward for the defence of the 
tunnel. 

Before referring to these proposals it may be of 
interest to consider on what grounds consent has 
hitherto been refused to all Channel Tunnel schemes. 

The objections raised by successive British Govern- 
ments against the scheme have been, or profess 
to have been, based on military considerations only, 
and have related to, the possibility of the tunnel 
falling into enemy hands, and being used as a means 
of invading England. 

The military objections may be classified as 
follows :— 

A. A train-load of disguised enemies, or a body 
of enemy subjects in England, might suddenly 
seize the British end of the tunnel and hold it till 
troops could be poured through. 

B. <A sudden invasion by sea off Dover, combined 
with invasions at other points, might enable an enemy 
to seize the tunnel and use it for the transport of 
troops. The British fleet would then be useless 
for defence. 

C. The same result might be achieved by any 





the other was fully closed; and this machinery | invasion which succeeded’ in cutting off London 


would be worked, not from within the station at all, 
but from a place exterior to it, the person working 


| from the coast of Kent. 
| D. The possession of the French end of the tunnel 


it having a view through the grating of what was | would be an incentive to Germany to invade Northern 
going on. The result of such an arrangement would | France. 


be this, that on a train arriving from the Continent | 


Now all these objections would be answered if 


and pulling up at the Custom House, having in it | the British Government had the power to destroy 
smugglers, and I will take an extreme case, and say | the tunnel whenever necessity arose, and the energy 


even full of smugglers, that train would find a closed 


| to use that power promptly. If the decision to destroy 


grating in front of it. The Custom House officers would | the tunnel were delayed, it might easily be too late 


make their examination ; while they are doing so, 
persons outside the station . . 
on the rear of the train. The train is now between 
two gratings, and ave will assume that the Officials 
inside the station find out that the train is full of 


a \ : Tunnel Defence 
Mouth of Post. Ss -eeaer 
‘Tunne/. > sai ° 







Diagrammatic 4 Not to Scale 


“ 
Tre Encineer”’ 


PROPOSED 


quite conceivably be. destroyed by enemy gun-fire, 
and the tunnel rendered of no use because trains 
could not reach it until repairs had been effected. 

All the proposals, however, were not of this 


character, and some of those made quite early are, | 


to-day, still regarded as worthy of consideration. To 
the ingenious mind of Sir Frederick Bramwell were. we 
believe. due two suggestions, one of which at all events 
is still considered as being a useful adjunct to 
other measures. In a Friday Evening Discourse 
delivered before the Royal Institution on May 19th, 
1882, and 


ideas in the humorous phraseology which fell so 
happily from his lips. He remarked, after discussing 
the way in which a Channel tunnel could be driven, 
possible difficulties of construction overcome, and 


the various possible methods by which the traffic | 


might be worked—incidentally, in connection with 


the latter, clearly fortelling the use of electricity— | 


that he did not like to conclude without saying a 
word concerning the means by which the advent 
through the tunnel of undesirable persons might be 


prevented. He alluded to such a source of danger | 


as smuggling. ‘‘I will ask you,” he said, “to let 
me describe a plan by which it appears to me that 
smuggling of any kind could be rendered very 
difficult, and whereby a Custom House officer could 
have ample time, and perfect security, to examine 
the luggage of passengers, or—it may be—to inquire 
into the morale of the passengers themselves. 

‘*No doubt,’’ he continued, ‘‘ most of you are 


aware of the way in which points and switch-locks | 


and gates at level crossings are interlocked with 
the signal apparatus. You know that arrangements 
are made by which it is impossible, for example, 
that a signal can be given to invite a train to approach 
until the gate of a level crossing, which should be 
closed against the common road, is closed; and 
conversely, when that gate is-closed to the common 
road and is open to the railway, the same arrange- 
ments prevent the moving of the gate during the 
time there is exhibited “a signal inviting the train 
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entitled ‘“‘The Making and Working | 
of a Channel Tunnel,’ Sir Frederick presented his | 
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| to carry it into effect. No railway company, however 


. close the grating | patriotic, could be trusted to destroy sixteen millions 


worth of its shareholders’ property on a mere report 
of threatened danger. Imagine the scene in the 
Board Room if such a proposal were mooted ! 
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SCHEME FOR BLOCKING AND DESTROYING THE CHANNEL TUNNEL 


| smugglers, and that, thereupon, a difference of opinion 
arises between the smugglers and the Custom House 
officers, and it may be that the passengers being 


desperate characters intent on smuggling, overpower | 


the Custom House officers. But even when they 
| had done that it appears to me they would be, as 


Shakespeare says, ‘in a very parlous state,’ for | 


the persons outside who have the command of the 
apparatus which works the gates, seeing what is 
| going on, do not use it, but they go instead to the 
|nearest police station and bring down the police, 
|or, in the assumed case of the train being full of 


| and bring down a regiment or two of soldiers ; but, 

in any event,it seems to me that the smugglers would 
| be very badly off, and if there had been a still more 
numerous body of smugglers needing a second 
train, that second train when it arrived near the 
| mouth of the tunnel would find, itself barred by the 
inner gate, and the occupants of it could not afford 
much aid to their comrades who were already caged 
in the Custom House.” 

The central idea of this proposal, whimsical as it 
may seem when described in Sir Frederick’s language, 
| has been adopted by later authorities, but only by 
| them, as we have said, as an adjunct to other meusures. 
| Sir Frederick, indeed, himself suggested an 
| additional precaution in the same Discourse. ‘‘ Let 

there be made,” he said, “‘ at the end of the tunnel, 
| just before it reached the bottom of the shaft, a 
| turntable, say, 100ft. in diameter and lO0ft. to 20ft. 
| below the level of the tunnel ; on this turntable place 
|a cylindrical block of concrete, say, 35ft. to 40ft. 
| high, and cased all round in armour-plate, and line 
| the tunnel at each side of this circular block with 
armour-plate. ‘Through the concrete block and its 
| armour-plate let the tunnel be carried, so that, when 
| the turntable with its block of armour-cased concrete 
| stood in one position, the tunnel would be continuous, 
straight through the concrete block, but, when the 
turntable was revolved one quarter of a turn, the 
opening through it would be transverse to the line 
| of the tunnel, which would at that time be therefore 
| effectually stopped by the armour-plated case of 


smugglers, it may be they go to the nearest fortress | 


| Moreover, by the time the directors had met the 
|enemy might have achieved his purpose. 

Therefore, from a national point of view, the first 
| essential of the scheme of defence should be, it is 
| urged, that the means of destroying, blocking, and 
| otherwise defending the tunnel must be entirely 
| in military hands, and must be such that neither the 
/enemy nor the railway company is able to interfere 
with them. What is considered to be an important 
point in any scheme of defence is that it should 
| provide for temporarily, but securely, blocking the 
| tunnel without destroying it, and without prejudice 
| to its eventual destruction. It is clear that merely 
|guarding the mouth of the tunnel, or stationing 
guns to fire down it, would not overcome objections 
A, B, and C. This temporary blocking must be of 
such a nature that it could be promptly carried out 
by the officer in charge of the tunnel defences 
without reference to higher authorities. 

The scheme outlined below constitutes what would 
appear to satisfy the essential military conditions :-— 

It is desirable that. the exit from the tunnel should 
be as far mland as is compatible with providing 
for easy junction with the existing railways, and 
that it should not be visible from the sea. Then as 
regards the means of blocking the tunnel, blocking, 
that is, as distinct from destroying it. Two blocks, 
it is considered, should be provided, one of which 
would be in daily use, while the other should be of a 
more permanent nature. The ordinary block might, 
it is. suggested, consist of an iron portcullis grating 
controlled by an officer and party stationed in an 
underground guard-room at the grating; in other 
words, Sir Frederick Bramweil’s proposal. This 
grating would be kept closed, and not raised to allow 
the train to pass till after the train had been inspected. 
An officer at the French end would also inspect each 
train, and no train would be passed until a report 
in secret code was received from him by telephone 
by the officer in charge of the defences, who might 
then authorise the opening of the gate. This provision, 
however, is only regarded as a matter of ordinary 
precautionary routine, intended to give warning of 





an attempt on the tunnel; otherwise the portcullis 
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is looked upon as being little value as an obstacle. 
As an additional safeguard the officer at the guard- 
room could, by means of a suitable switch, cut off 
the power current which actuates the motors of the 
train, and, at the same time, he might short-circuit 
the live rail and the return rails, so that even with 
a power current switched on from the far side of 
the tunnel by the enemy, the train, if propelled by 
electricity, would not be able to proceed. The 
insertion of a section of rails which could be lifted 
has also been suggested. Furthermore, a system 
of inspection at the French end might be instituted 
to prevent the introduction of explosives in sufticient 
quantity to blow up the tunnel, though it would be 
difficult to prevent the inclusion in packages of small 
infernal machines capable of wrecking the train. 
However, this risk is one that has to be taken by 
every international train passing through a tunnel 
as well as by every ocean liner. 

The block which, it is suggested, should form the 
real obstacle is of a different nature. It is proposed 


for it that the tunnel should dip to, say, 
20ft. below its ordinary level for a_ suitable 


distance so as to permit of easy gradients at both 
ends. This would be a comparatively short length 
of the tunnel. This dip might be flooded when 
desired, and the water would completely submerge 
that portion of the tunnel and thus form a seal, 
which would take a long time to pump out, even if 
not replenished, which would, of course,. be arranged 
for. 

The means of flooding should be entirely separate 
from the sea, and might be as follows :—At a con- 
venient distance from the mouth of the tunnel, and 
protected by the Dover defences, might be arranged 
a “Tunnel Defence Post.” This might consist of 
barracks for, say, 250 men, within a storm-proof 
redoubt surrounded by a moat 100 yards wide, filled 
with water and barbed wire. Within the redoubt 
would be the ‘“‘ Defence Room,’ an underground 
chamber never entered except by an authorised 
officer. This would contain the machinery for 
flooding the dip in the tunnel. The moat round the 
** Defence Post’ would: be connected by a channel 
with a point near the mouth of the tunnel. This 
channel could be opened by either of two duplicate 
valves, each worked by some form of motor. On 
the opening of one of the valves the water in the moat 
would flow through the channel and down the incline 
into the tunnel, where it would fill up the dip. As 
experience shows that machinery which is never 
used is unreliable, it is suggested that one of the 
valves should be opened every day. and a few tons 
of water allowed to run into the tunnel, whence it 
might be pumped out from a sump at the lowest 
point of the dip. 


The ‘‘ Defence Room” would also contain the 


means of communication by, say, wireless telegraphy,,. 


and by several alternative telephone lines with the 
War-office, the officer in command of the Dover 
defences, the guard-room, the officer’s post at the 
French end, and with the railway authorities. 

This flooding of the dip in the tunnel would oppose 
an effective barrier to the passage of trains» But 
supposing that by any means we lost control of our 
end of the tunnel, it might then be necessary actually 
to destroy it, so that it should be of no service to 
the enemy. For this purpose a mine chamber would 
be provided under the sea, and between the tunnel 
and the sea-bottom. It would not communicate 
with the tunnel, though it would be sufficiently close 
to it to blow in its roof and admit the sea. It would 
be approached by a subterranean and submarine 
gallery from the ‘“ Defence Post.” This gallery 
might be several miles long, and for convenience of 
inspection might be traversed by a tramway which 
would extend to within 100 yards of the mine chamber. 
This tramway might serve to convey and to exchange, 
periodically, the explosives in the mine. The gallery, 
of course, would be suitably lighted and ventilated. 

The means of ignition of the mine should be 
preferably mechanical. A stout wire rope might 
extend the whole length of the gallery, and when 
pulled by hand or power gearing it might release a 
weight which would fall on and detonate the exploder. 
The device should be tested periodically, the exploder, 
of course, being first removed. A mechanical system 
of this kind would be more certain in its action than 
electric gear, which, with such a long conductor, 
might possibly be affected by atmospheric electrical 
disturbances. As regards the length of the actuating 
rope, it may be noted that much longer ropes are in 
use in cable tramways and aerial ropeways. 

The foregoing proposals are shown diagrammatically 
in the accompanying sketch. They must not be 
taken as embodying the arrangements which would 
be made by the military authorities in the event of 
the tunnel being constructed, but simply as a collection 
of a selection from the numerous proposals that 
have been brought forward, which it is considered 
would satisfy any demand made by the military 
authorities. 





The nine articles forming this series have appeared 
week by week, commencing with our issue of Novem- 
ber 3rd. 











WHAT INDUSTRY OWES TO SCIENCE. 
No. IV.* 


Tue short history of the sulphuric acid manufacture, 
inour last issue, shows how science has been the 
primary factor in its evolution. The subject of the 
use of iron pyrites as a source of sulphur will be 
deferred. until we consider the alkali industry. 

We must digress for a moment to refer to another 
industry in order to indicate the origin of the contact 
process. About thirty-six years ago, various methods 
were discovered for the preparation of artificial 
indigo, and endeavours were made to apply the best 
of these on a commercial scale to compete with 
the natural product. The starting material in the 
most successful processes was naphthalene, at one 
time regarded by the tar distiller as a nuisance 
but now recognised as a valuable product. In the 
first stage of the synthesis of indigo, naphthalene 
is converted by oxidation into phthalic acid. This 
was originally effected by chlorination and subsequent 
oxidation with nitric acid; but the process was too 
expensive for successful application on the large 
scale. Next the discovery was made that the direct 
oxidation of naphthalene could easily be effected 
by fuming sulphuric acid in the presence of mercuric 
sulphate. At that time, however, the only method 
of preparing the fuming acid was the Nordhausen 
process, by heating sulphate of iron, and the product 
was too highly priced for the prospective indigo 
manufacturer. Cheap fuming acid was, therefore, 
a necessity. It had been known to chemists for 
a half a century or more that sulphuric acid anhydride 
could be made from sulphur dioxide and oxygen 
by passing the mixed gases over heated finely divided 
platinum, and it was found that by absorbing the 
anhydride in concentrated sulphuric acid the product 
was the fuming acid. In the laboratory, where 
the materials employed were comparatively pure, 
the method left nothing to be desired, but on the 
works where, for reasons of economy, materials of 
a crude nature, such as pyrites, had to be used, 
further obstacles were encountered. The process 
would go briskly for a time and then it would slow 
up and finally stop altogether. The platinum had 
lost its efficiency and the chemists were confronted 
with another difficulty. They are accustomed to 
this sort of thing and enjoy it. Indeed, some are 
almost disappointed when results come too easily 
and there is a lull in the chase. They found that 
the platinum had been “poisoned” by arsenic, 
antimony and mercury from the pyrites ; they there- 
fore devised means for washing the arsenic oxide 
out of the sulphur dioxide, and with this purified 
material their labours were crowned with success. 
The manufacture of fuming acid and ordinary con- 
centrated sulphuric acid by the “‘ contact process ” 
is a fast growing industry, and will doubtless in 
time entirely replace the lead chamber process by 
reason of its efficiency and cleanliness, and the 
compactness of the plant required. Moreover, it 
is convenient and economical to be able to produce 
acid of any strength without the expense involved 
in concentration necessary in the older process. 
On account of the diversity of its uses sulphuric 
acid is required in varying conditions of purity and 
concentration, from the chamber acid and B.O.V. 
of commerce to the redistilled acid required in 
analytical operations. Researches have been con- 
ducted with a view to the elimination of impurities, 
and especially of arsenic. The contact process 
satisfies this requirement, but acid from the chamber 
process may contain this impurity in considerable 
quantity. The use of sulphur instead of pyrites 
results in the production of arsenic free acid, 
but chamber acid already containing arsenic can 
be freed from this impurity by precipitating it as 
sulphide with sulphuretted hydrogen before con- 
centrating the acid. Another method has been 
suggested whereby dry hydrogen chloride is passed 
through strong sulphuric acid heated above 150 deg. 
Cent., when the arsenic is entirely removed as 
trichloride, but this has not received extensive 
application. Both these methods are founded on 
everyday laboratory experiencé. 

One hundred and thirty years ago, as a result 
of the French revolutionary wars, France was cut 
off from the supply of alkali and an appeal was 
made to chemists “to render vain the efforts 
and hatred of despots,” and, incidentally, to win 
a prize by producing a process for making alkali. 
This offer resulted, in 1794, in the submission to the 
Convention of more than a dozen processes, some of 
which had already been in operation, including that 
of the apothecary Leblanc. In 1814 the process 
was introduced into England, and in 1823 the first 
works of importance were established near Liverpool 
by James Muspratt. In the Leblanc process sulphuric 
acid is employed for the decomposition of common 
salt. The resulting sulphate is heated with chalk 
and small coal in a reverberatory furnace; the 
mass is lixiviated with cold or tepid water; the 
solution is evaporated to dryness and the product 
is calcined with sawdust in a suitable furnace. The 
soda-ash or crude sodium carbonate thus obtained 
is dissolved in hot water, treated with lime, to obtain 
caustic soda, to be used by the soap and candlemakers, 
or the solution of the carbonate water is filtered 
and crystallised to give washing soda. We have 
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indicated that the substances required for the 
process were salt, coal, chalk, and sulphuric acid, 
The first three were to be found in abundance in 
Nature, but up to that time sulphuric acid was 
comparatively expensive, and the demand for it, 
Was not such as to warrant its extensive manufacture, 
It was to meet the requirements of the Leblanc 
process that the output of the acid was enormously 
increased, and although the process has now been 
superseded by that of Solvay, as far as carbonate is 
concerned, and by the introduction of electrolytic 
methods for making caustic soda, it must not be over- 
looked that we owe to Leblanc, indirectly, our cheap 
sulphuric acid, and therefore a thousand and one 
other cheap commodities. 

To return to the sodium carbonate, we may well 
ask how many good citizens and washerwomen 
who use it have any idea that a chemist has anything 
to do with its production? Possibly they think 
it exists naturally in the condition supplied ; more 
probably still, they think nothing at all about it 
so long as it answers its purpose. 

If the crystals are re-dissolved in water, filtered 
and re-crystallised, we have the pure sodium carbonate 
used in pharmacy. By passing carbonic acid gas 
into a cold solution of the carbonate, and by placing 
the crystals in an atmosphere of the gas, we obtain 
the bi-carbonate which is also employed in pharmacy, 
and is an ingredient of baking powders. 

The aim of. the technologist is to avoid waste 
of any kind, either of matter or energy, the cost 
of a product to the consumer being in a great degree 
dependent on the efficient utilisation both of raw 
material and of by-products. The alkali industry 
furnishes many examples. In the Leblanc process 
among the main products are soda ash, which we have 
shown is purified to obtain soda crystals, and “alkali 
waste,” of which about 30 per cent. is calcium sulphide 
containing the sulphur from the original sulphuric 
acid. The waste was long regarded as useless, but is 
now treated for the recovery of the sulphur. Many 
attempts have been made to recover this sulphur in 
a useful form, but it was only comparatively recently 
that the Chance-Claus method was introduced, 
whereby the alkali waste is made into a paste with 
water, and acted on by carbonie acid gas, lime-kiln 
gas and furnace gas being used for the purpose. 
The sulphur of the calcium sulphide is converted 
thereby into sulphuretted hydrogen, which is mixed 
with a carefully regulated supply of air and burned 
in contact with hot brick-work in Claus kilns. The 
hydrogen burns off and the sulphur is deposited 
in a practically pure state—a very valuable product. 

When, in 1839, an export embargo was placed 
on Sicilian sulphur, the alkali manufacturers, having 
to look elsewhere for their supply, found it in iron 
pyrites. ‘The residue of oxide of iron from the pyrites 
burners was not used as a source of iron, as it retained 
enough sulpbur to render it unfit for this purpose. 
The pyrites used also contained a certain amount 
of copper, averaging 3 per cent., as well as small 
quantities of gold and silver. Until 1865 these 
residues were dumped as useless, but in that year 
Henderson introduced a method whereby the whole 
of the copper could be recovered by roasting the 
residues with common salt, lixiviating the mass 
with water, and precipitating the copper from the 
resultant solution by means of scrap iron. In 1870, 
a method was devised by Claudet to recover the gold 
and silver occurring in the residues. The copper 
solution formed on lixiviation in Henderson’s process 
contains the gold and silver as chlorides dissolved 
in the excess of common salt. By Claudet’s method 
the gold and silver are precipitated by the addition 
of zine iodide to this solution, the precipitated 
iodides being subsequently reduced with metallic 
zine in the presence of hydrochloric acid. 

Thus by the application of science the revenue 
of the sulphuric acid and alkali maker is increased, 
the price of his products is lowered, and valuable 
materials are rescued from the dump. More 
than 500,000 tons of pyrites are burned annually 
in England for the sake of the sulphur. The residue 
from this yields on extraction about 15,000 tons of 
copper, 400,000 ounces of silver, and 2000 ounces 
of gold, the final residue being transformed into a 
valuable source of iron. 

In connection with this subject can be related one 
of the most interesting episodes in industrial history. 
For some time after the inception of the Leblanc 
process, the hydrochloric acid produced was allowed 
to escape into the air, as no use had been found for 
it. Metal ware was corroded, and vegetable growth 
destroyed for miles around the works and the nuisance 
gave rise to much litigation. The obvious remedy 
was to absorb the noxious gas, and to effect this 
many of the larger works adopted in 1836 a method 
devised by Gossage. It was not until 1863, however, 
that the Alkali Act was passed, enacting that not 
less than 95 per cent. of the hydrochloric acid gas 
produced should be absorbed, a regulation rendered 
more stringent by subsequent legislation. Some idea 
of the quantity concerned may be gathered from the 
fact that at that time about 3000 tons of the gas 
were produced annually in England. To hark 
back to the earlier days when the makers first laid 
out capital to provide means for the absorption 
of the gas, they naturally wondered what return 
they could get for it. This was forthcoming in the 
increased demand for chlorine to make bleaching 
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powder to be used for bleaching raw cotton and 
materials for paper making. Chlorine, set free from 
the hydrochloric acid by the action of manganese 
dioxide, was led over slaked lime, and the product 
was bleaching powder. The same gas passed into 
cold solutions of caustic soda and potash formed 
useful bleaching solutions, while if boiling potash was 
used the product was chlorate of potash, a valuable 
substance in pyrotechny, in the manufacture of 
certain explosives, and in medicine. The manganese 
dioxide employed to liberate the chlorine. was 
converted into a useless product, which was a loss 
to the manufacturer. Science again came to his 
aid in the discovery of Weldon, that the action of 


TaBLe [,.—RECEILTS AND EXPENSES FOR RAILWAYS, 1913, AND DETAILS OF EXPENDITURE. 








oxidation. Such processes are numerous and success- | 
ful at the present day, effecting wonderful economies, | 
needing only simple and compact plant, and bringing 
about the required changes in the cleanest and least | 
wasteful way. 
In the next article reference will be made to the 
ammonia-soda process and electrolytic methods. 








BRITISH RAILWAYS. 
No. IIL* 
THEIR INCOME. 








In any consideration of the financial results of | 
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subsidiary undertakings as canals, steamers, docks, 
hotels, &c. Our first consideration relates, however, to 
the financial results accruing from railways alone. The 
first three columns of Table I. give the gross receipts 
from railways, the expenditure thereon, and the net re- 
ceipts therefrom. To this we have added, in column 4, 


| the amount of capital invested in the railway up to 


December 31st, 1913, on which figure we have worked 
out the percentage of net receipts from railways to 
capital spent. It may be added that, included in the 


| term railway come the line, works, stations, signals, 


telegraphs, rolling stock, and plant for manufacturing 
and repairing rolling stock. 
In the same table we give some particulars of the 
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Great Central 5,929,557 3,947,203 1,982,354 48,739,383 | 4.06 73.3 67.73 9.22 7.24 3.13 3.23 13.6 17.74 21.99 2.4 2.69 >.18 
Great Eastern 6,015,141 4,082,731 1,932.410 | 49,486,450 3.9 45.49 68 .36 12.19 6.16 4.03 2.16 12.35 14.34 20.64 2.49 5.32 8.384 
Great Northern . . 6,742,119 | 4,523,475 2,218,644 | 50,195,578 | 4.42 | 58.04 67.24 11.05 5.41 3.12 2.62 11.15 16.88 22.97 2.44 3.81 5.19 
Great Western .. .. .. 15,431,412 9,858,258 5,573,154 106,011,107 | 5.25 | 51.98 63.96 12.02 5.71 3.12 2.71 11.54 12.9 19.22 2.05 4.56 8.27 
Lancashire and Yorkshire 6,595,159 4,230,902 2,364,257 57,648,582 | 4.1 55.65 64.98 8.29 5.2 2.7 1.94 9.67 14.74 24.11 1.59 4.31 8.0 
London and North-Western 16,326,621 10,543,745 9,782,876 108,577,298 | 5.33 | 55.13 64.76 9.65 4.53 3.51 2.46 10.5 14.43 21.53 2.56 3.96 8.65 
London and South-Western . 5.414.018 | 3,476,378 | 1,937,640 | 41,381,776 | 4.7 | 32.31 | 64.17 | 11.66 | 4.77 | 3.44 1.6 9.81 | 15.37 | 18.16 | 2.33 | 5.03 | 9.17 
London, Brighton and South Coas:. . 3,534,117 2,174,195 1,359,922 | 31,060,265 | 4.26 | 24.6 61.79 | 9.74 4.8 4.07 1.5 10.37 15.0 16.89 2.23 6.09 9.79 
Midlan: jak baw Faehedet Seats 15,129,136 9,416,981 5,712,155 | 113,236,762 | 5.04 | 65.02 62.22 8.62 5.09 2.9 3.36 | 11.35 13.74 21.46 2.14 3.4 7.05 
North-Eastern .. .. .. . 11,315,129 7.220,784 4,094,345 72,667,885 | 5.63 | 65.88 64.33 9.11 6.04 2.96 7.64 | 16.64 12.07 18.71 1.72 3.93 7.8 
South-Eastern and Chatham .. 4,879,643 3,030,537 1,849,106 51,225,625*| 3.61 | 24.21 62.07 10.63 3.93 3.96 1.55 9.44 15.15 16.37 2.67t 5.0 10.48 
| 
Cambrian 357,817 216,185 141,632 | 6,455,524 | 2.19 | 43.97 60.85 13.66 3.75 1.89 | 2.59 8.23 15.6 16.88 |° 2.4 2.26 6.48 
‘urness 1 : 586,625 333,144 253,48 4,717,280 | 5.4 | 71.84 58.16 12.87 4.08 1.23 4.85 | 10.16 13.2 | 14.06 3.23 | 3.69 7.87 
Hull and Barnsley 656,972 383,349 273,623 5,641,274 | 4.85 | 95.9 59.46 7.59 6.73 0.96 3.93 | 11.62 15.22 | 18.7 2.63 2.35 6.33 
North London .. ... 432,758 | 273,944 158,815 3,746,796 4.24 58.41 63.71 9.31 4.81 | 5.61 0.72 | 11.14 | 21.82 | 16.63 3.44 6.67 5.31 
North Staffordshire .. 1,058,978 } 660,706 398,252 7,442,326 | 5.35 | 71.18 63.64 11.35 5.68 | 1.64 5.47 12.79 11.93 | 19.95 2.3 3.7 7.62 
Cleator and Workington 71,662 46,620 25,042 623,416 | 4.08 | 92.18 65.12 14.85 1.57 _ 1.89 3.46 3.82 9.01 2.94 2.73 33.98 
Colne Valley and tead 18,411 15,642 2,769 516,245 | 0.54 | 64.31 | 88.1 17.68 7.91 1.64 6.72 16.27 18.61 23.15 6.71 2.12 12.39 
Maryport and Carlisle .. . . 120,883 66,463 54,420 84,179 | 6.16 | 67.0 53.7 9.82 3.69 1.25 4.25 9.19 | 15.0 13.7 2.32 3.39 5.99 
Midiand and South-Western Junc'.» 103,167 74,711 28,456 1,891,585 | 1.5 45.85 69.65 19.51 7.57 2.66 1.68 11.91 22.96 | 16.72 3.76 1.65 (Cr. 1.45 
Stratford-on-Avon and Mid. June... 44,253 32,110 12,143 673,177 | 1.8 75.65 | 66.27 } 11.11 3.53 0.66 0.87 5.06 20.83 20.32 7.0 1.41 8.95 
Wirral PT ee ee rh : 71,981 55,430 16,551 776,586 | 2.13 | 16.98 77.04 13.93 9.16 5.41 0.87 15.44 16.7 17.53 3.7 2.22 13.44 
| 
Alexandra Docks 75,893 57,338 18,555 631,001 2.94 95.99 76.56 | 9.01 11.93 | 0.3 15.05 27.5 22.45 2.89 2.45 
, SRP eee 421,06: 265,762 155,306 3,010,130 | 5.16 | 84.29 63.72 | 11.17 7.47 | 1.8 12.48 | 14.39 15.19 7.27 10.49 
Brecon and Merthyr 141,123 883247 52,876 1,745,147 | 3.03 | 75.31 61.42 | 11.94 4.79 | 1.42 8.12 | 18.8 13.29 2.99 9.27 
Neath and Brecon 92,089 52,087 | 40,002 1,338,981 | 3.0 74.58 56.18 | 14.43 | 4.66 | 0.9 7.40. | 23.8 10.29 3.85 12.59 
mney 396,965 238,222 158,743 2,327,136 | 6.82 | 74.96 60.21 6.98 7.15 | 1.16 10.64 | 20.18 13.04 5.09 9.37 
Taff Vale 967,365 575,570 391,795 5,995,957 | 6.53 | 74.69 59.43 | 10.32 5.69 | 1.77 9.11 | 15.76 14.78 5.39 9.46 
Caledonian.. .. . 5,129,155 | 3,049,591 | 2,079,564 | 48,220,468 4.31 | 58.69 | 59.76 | 9.53 | 4.05 | 2.68 | 4.38 | 11.07 115.00 | 18.19 | 1.59 | 2.42 | 5.88 
Glasgow and South-Western 2,012,736 | 1,248/964 763,772 | 18,174,508 | 4.2 | 54.47 | 61.99 | 8.35 | 6.8 | 2.88 | 2.91 | 12.59 | 16.0 | 18.56 | 1-84 | 3.17 | 6.49 
Great North of Scotland .. 532,581 281,769 812 | 5,787,410 | 4.33 | 47.4 54.41 7.91 3.66 | 1.8 2.41 | 7.87 | 15.81 16.23 2.65 2.98 | 6.59 
Highlan: ee i 588,514 340,921 247,593 7,011,687 | 3.53 | 37.49 97.73 9.71 | 5.32 | 3.16 1.76 | 10.24 | 18.34 14.89 2.2 1.26 4.55 
North British 5,254,606 | 3,010,741 2,243,865 46,024,892 4.88 62.29 57.64 9.29 | 4.18 | 2.79 3.37 10.34 15.11 18.51 1.23 2.17 4.39 


| 


* Made up of South-Eastern Railway, £26,629,435 , London, Chatham. and Dover, £21,197,615, and South-Eastern and Chatham Joint Committee £3,393,575. 
t This is for the South-Eastern and Chatham Joint Committee. If the general charges for the South-Eastern and London, Chatham, and Dover companies be include, the percentage is 3.12. 


lime and air on the manganese waste resulted in 
the regeneration of an oxygenated body which might 
be used in exactly the same way as the original 
dioxide. Thus, by this process the dioxide acts 


merely as an agent in liberating the chlorine, and | 


can be used over and over again, atmospheric oxygen 
being the real factor concerned in the change. 
The Deacon process for the manufacture of chlorine 


from hydrochloric acid is a scientific method, whereby | 
hydrochloric acid gas and air are passed over hot | 


brick-work impregnated with copper salts. The 


TaBLe II.—RECEIPTS AND EXPENSES FOR SUBSIDIARY UNDERTAKINGS. 


| British railways, the figures for the year 1913 must 
form the basis. This is due to the fact that, when the 
Government, on August 5th, 1914, took over the 
railways, all the receipts went to the credit of the 
State, which, in return, bore all the expenses. The 
year 1914 was not only, then, a broken year, but its 
| figures have not been published, not even the results 
for the half-year ended June 30th, nor have those for 
1915. In taking the returns for 1913 for our present 
| considerations there is, however, the advantage that 
they form the basis on which the railways have been 





| expenditure on railways incurred by the companies 
named. The sixth column gives the proportion of goods 
and mineral traffic carried—information that is useful 
in considering some of the figures in the other columns, 
e.g., the proportion spent on carriages and that spent 
on wagons. The seventh column shows the percentage 
of expenditure incurred in obtaining and transporting 
traffic to the amount received from the traffic ; in 
other words, the cost of working the railway. 

This information is obtained from Financial Return 
No.. 10 in the annual reports, wherein is shown the 

































































| | | ] | } 
| | | Steamboats. | Canals. | Docks. | Hotels. 
| | TORT ce | a i | ny em TC | 
Percentage} } | Percentage) gis | g#— | gf 2 g2i | gs e3— | ees | gs 
: sa | expen- |x Cayital | net s5a S23 | Se si8 225 ao8 aoa Ee 
Receipts. Expenditure | diture to | Net recetpts.| invested. _| receipts to 254 | : S5 | g=5 = a5 £28 g ae | #25 | 3 ne 
receipts. | | capital. $85 | 828 | 888 S28 Ses 828 | 885s | 88s 
| | Sa~ | Ses Spo | Bes San Ssoq | SES | Ego 
| | | | KS | aso | ES | ages xs eo |} ES | age 
Great Central 619,495 | 520,240 84.0 | 99,255 3,992,776 2.51 95.5 | 1.94 | 155.3 Dr.0.73} 59.2 | 3.55 | 89.3 | 9.36 
Great Eastern 692,375 574,604 83.0 | 117,771 2'526,413 | 4.66 86. 6.14 | 77.4 Sais eer 1.09 | 80.0 | 8.24 
Great Northern 204,230* | 187,460 | 91.9% | 16,770 263,183 | 6.38* 2 a TR Dr. 16.5 | 275.07 | Dr.6.37 |  88.5* 10.9* 
Great Western |... 537,329* | 507,170 94.4° 30,159 2,430,397 1.24¢ | 115.3 | Dr.4.9 | 297.4 Dr. 16.6 | 90.2 0.59 77.2% | 65° 
Lancashire and Yorkshire 641,546 | 573,413 89.4 68.133 2°318,043 2194 91.3 | 6.0 | 58.21 0.55 | 134.5 Dr. 0.67] 79.4 32 
London and North-Western ‘|| 366;308* | 749,086 86.5* 117,222 4,020,878 2:91* | 111.3 Dr.2.07| 54.8 1.25 78.5 2.2 79.3% | 22.1% 
London and Sonth- Western nceget | Sop R078 575,504 83.78 112,403 6,882,092 1. 1s 104-4 Dr. 2.37 | 59-0 i 67.5, 2.35 nats 33.4* 
London, Brighton, and South Coast ..; 202,168* 158,774 77. 5, 053, | . mh > iy ewe oP 1.3 8.5 — | 3.9* 
ST Biers eaeelaaaiaies ‘:| 881122 «| = 759;144 90.5 73.978 | 4'318610 | 1.83 107 Dr. 4.96 | 319.2 | Dr.1.7 | 2141:2 Dr. 24.4{ 82.3 | 5.18 
SeeR aciniinn | See | Geet | Gt | Se | Stee | ES | oe | ce | SE TREE] BE | Ee] BE | Ee 
South-Eastern and Chatham 395,274 257,711 35.2 37,5 031, . 3. -€ 54. | Dr.0.4 | 76. 9.3 | 2.87 
Cambrian ni RS 65 | 64 100 1 8,109 — — im we 100 cee ee ma 
Fumes... ..... .. .- .. .| 75,581 | 66086 85.1* 11,255 2,076,534 0.54* 76.2 7.3 109.2 Dr.0.19 | 90 0.27 a | eee 
Hull and Barnsiey vets sss. 195,674 | 99,240 63-7 | 6,434 8,340,321 pe ta = st = — 83-7 aM e ues 
No ndon ale ee See, 5,659 | 11,938 2 r. ye — = — — 1 r. 4. — _— 
North Staffordshire | 58,697* | 33,205 56.6* 25,492 1,452,074 1.76* = = 58 1.66 = <-> tig jd ae 5.67¢ 
Alexandra Dock? .. ..| 275,567 | 149,591 54.3 125,976 2,888,735 4.36 — amt aed Pete 54.3 MIN ah —sati ht sates 
a re 1] 4473835 242683 54.2 204,652 2'968,257 6.89 107.7 Pre 1607) 54.2 6.9 = kh 
Cardiff |. -| 580,064 366,751 63.2 213,313 5,976,959 3.57 Se — an ez 63.2 3157 = pas 
Taff Vale | 128,362" 76,620 59.7* 51,742 428,843 12.09* = = Behe eis 60 12:02 a oS 
Caledonian .. .. .. .. | 337,898 243,532 72.7 94,366 3,425,301 2.75 72.2 6.7 82.9 | 0.68 40 2.64 g2.7 | 7.67 
Glasgow and Sonth- Western 159,248 | 142,443 89.5 16,805 670,136 2:51 117.9 Dr. 5.36 eine tT 79 1.7 80.7 | 8.39 
Groat North of Scotland 41,397 | 31,401 70.0 9,906 160,759 6.22 = aa Sie | neat se ae 76 | 6.22 
D ¥ ‘ 45,251 36,182 ‘0 : 51. 5.96 ri =e ar = zm = 0 | 5.99 
North British i | 321/833* | 247,550 76.2* 77,283 2,939,766 2.68* | 110.3 | Dr.18.85| 172.8 | Dr.0.93| 63.2 2.64 78.6 | 4.228 


products are chlorine gas and water, the copper 
salts acting merely as carriers of oxygen. The only 
losses are that of the hydrogen of the hydrochloric 
acid and the oxygen of the air. 

The two processes last. considered, together with 
the lead chamber sulphuric acid process, being among 
the earliest of this type to be employed, serve to 
show how the chemist is teaching the manufacturer 
to use catalytic and contact agents to effect certain 
chemical changes—more especially those involving 


* Includes rents from hotels not worked by the company. 


| paid by the Government for the work done by them 
| since the control commenced in August, 1914. The 
/year 1913 was the first to be dealt with under the 
| Railway Companies (Accounts and Returns) Act of 
| 1911, so, unfortunately, there can be no proper com- 
parison with previous years, nor, for reasons just 
| given, with subsequent years. 

Railway companies receive an income not only 
| from the working of the railway proper but from such 


* No. I. appeared October 6th; No. Il. November 24th. 





+ Capital expended on canals not returned. 


expenditure on (a) maintenance and renewal of way 
and works ; (b) maintenance and renewal of.rolling 
stock ; (c) locomotive running expenses ; (d) traffic 
expenses ; (e) general and miscellaneous charges. 
The item (0) is subdivided into locomotives, carriages, 
wagons. 

Item (d) covers a very wide field. It includes 
salaries and wages for (1) superintendence, (2) station- 
masters and clerks, (3) signalmen and gatemen, 
(4) ticket collectors, policemen, porters, &c., and (5) 
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guards ; each having a separate entry in Abstract D, 
of which item (d) is the total in Financial Return No. 
10. It also covers (6) fuel, lighting, water and 
general stores, (7) clothing, (8) printing, advertising, 
stationery, stamps and tickets, (9) wagon covers, &c., 
(10) expenses of joint stations and junctions, (11) 
cleaning, lubricating and lighting of vehicles, (12) 
shunting expenses, other than mechanical, (13) work- 
ing of stationary engines, hoists, cranes, &c., (14) coal 
tipping expenses, (15) Railway Clearing House ex- 
penses, (16) miscellaneous expenses. All these are, 
of course, items of expenditure incurred in obtaining 
and handling traffic, e.g., the clothing is for men in the 
traffic department, and the fuel that burnt in offices, 
waiting-rooms, &c. 

We have put in item (e) not one entry but eight. 
These are (1) general charges, (2) law charges, (3) 
parliamentary expenses, (4) compensation for acci- 
dents and losses—subdivided into passengers, work- 
men and damage and loss of goods, property, &c.— 
(5) rates, (6) taxes, (7) Government duty, and (8) 
running powers—debit and credit balance. Of these 
items (1) and (5) are the most interesting. Item (1) 
is the total of Abstract E, and covers (a) directors’ 
fees voted by the shareholders, (b) fees paid to and 
expenses of directors on joint committees, (c) fees, 
clerkage and expenses of auditors and public account- 
ants, (d) salaries of secretary, general manager, 
accountant and clerks, (e) office expenses of same, 
(f) rating expenses, (g) fire insurance, (h) superannua- 
tion and benevolent funds, pensions, &c., (j) sub- 
scriptions and donations to institutions not directly 
controlled by the company, and not for the exclusive 
benefit of the company’s servants, (k) miscellaneous 
expenses. Item (5)}—rates—explains itself. 

The remaining columns show the percentage of 
the expenditure incurred in working the railway: on 
the maintenance and renewal of the way and works, 
the maintenance and renewal of the rolling stock-—— 
given for the: locomotives, the carriages, and the 
wagons separately, and for the rolling stock as a 
whole—the locomotive running expenses, traffic 
expenses, and miscellaneous expenses. For the last 
we have given the general charges and rates separately 
and for the miscellaneous expenditure as a whole. 

We are presenting all these figures without any 
comment ; to do otherwise would lead to adverse 
criticism in some cases, and this would not be fair, 
unless the responsible officers had the opportunity of 
checking our criticism or replying to it. The figures 
are therefore those given in the report, or as the 
result of our calculations based on the figures there 
given. 

We must, however, say, in explanation of the small 
amount spent by the North London on wagons, that 
the London and North-Western Company handles 
most of the traffic that passes over the North London 
line. This fact further explains why, although the 
percentage for general charges and for rates is higher 
on this line than on the other four, the total is less ; 
the explanation being that the item for running powers 
is a credit for 6.02 per cent. 

Here we may remark as to this question of credit 
or debit balance for running powers, that when a 
railway company’s engine works over another com- 
pany’s line—say, the London and North-Western 
over the North London—the North London is credited 
with the proportion of the carriage charges it would 
have received had it worked the traffic itself, but the 
London and North-Western is entitled to a certain 
sum for having hauled the wagons. Most cases of 

‘running powers are met by other running powers, and 
so @ debit is balanced more or less by a credit. How 
nearly this happens may be judged by the fact that 
of the eleven principal companies the one that made 
the most in this direction was the Great Northern 
with a credit of 2.91 per cent., whilst the worst was 
the North-Eastern,. with a loss of only 0.94 per cent. 

Of the six smaller lines, whose reports we have 
hitherto noticed, all that calls for explanation is the 
33.98,per cent. of the Cleator and Workington, and 
the 13.44 per cent. of the Wirral for miseellaneous 
charges. These high figures are due to the former 
company having a debit of 27.61 per cent. for running 
powers, and the latter one of 4.61 per cent. The 
large sums paid by the Cleator and Workington are 
no doubt due to the fact that the London and North- 
Western and Furness companies do most of the work, 
and have, of course, to be paid for it. We cannot, 
however, suggest any explanation for the Wirral 
figures, unless it be because Great Central trains 
run over tle Wirral between Bidstone and Seacombe. 
Ten per cent. of the engine mileage run over the 
Wirral company’s rails is shown to be performed by 
foreign companies. On the other hand,the Midland 
and South-Western Junction Company had a credit 
balance of 8 per cent., with the result that the other 
entries under miscellaneous charges are wiped out, 
and there is 1.45 per cent. to the good. This 8 per 
cent. is altogether beyond our understanding, as only 
1974 miles were run by other companies’ engines, as 
against 201,931 miles run by the Midland and South- 
Western Junction engines over other lines. The 


results on the principal South Wales companies call 
for no comment unless it be in connection with the 
Alexandra Docks. The Alexandra—Newport and 
South Wales—Docks and Railway Company is 
primarily a dock company which has built railways 
to aid its docks, and therein differs from the other 
railway companies which build or take over docks to 





—_ 


aid their railways. Under these circumstances the 
high cost of working—76. 56 per cent. of the receipts— 
is excusable. We may add that in our previous 
articles the Cardiff Railway—a very similar concern 
—was included, but when we found that it was 
worked at a loss—the amount of the expenditure 
being 157.15 per cent. of the amount of the receipts— 
we dropped it. 

As to the five Scottish companies, undoubtedly 
the main feature is the low rate of expendi- 
ture in comparison to receipts. The highest rated 
of the Scottish companies is the Glasgow and 
South-Western, where the proportion was 61.99 per 
cent. Only one of the principal English companies 
beat this, and that was the London, Brighton and 
South Coast with 61.79 per cent. But only two of 
the whole of the twenty-two companies in England 
and Wales were able to beat the 57.64 per cent. of 
the North British, and these were the Maryport and 
Carlisle with its 53.17 per cent., and the Neath and 
Brecon with its 56.18 per cent. 

Table II. shows the receipts and expenditure from 
all the subsidiary undertakings—steamboats, canals, 
docks and hotels—also the percentage of expenditure 
to receipts. It, further, shows the net receipts and 
capital invested in subsidiary undertakings, and the 
percentage of net receipts to capital invested. It 
also gives details of each branch of undertaking. 
These figures are self-explanatory. 
remembered, when the deficit of some undertakings 
is seen, that steamboats and docks bring traffic to the 
railway, so are not necessarily a drain on the company. 
Canals are part of the ancient history of railways ; 
these are generally a burden that has to be borne. 
Hotels are expensive to work, but are a source of 
profit. 








REINFORCED CONCRETE FLOATING 
STRUCTURES. 


A coop deal of attention has been directed lately 
towards the employment of reinforced concrete for forming 


It should be | 


on a special staging erected on piles, the latter being 
arranged in lines with intervals between them sufficient 
to permit of the pontoons of the floating dock—which 
were projected from the latter very much like the fingers 
of the hand, or the teeth of a coarse comb—being made 
to enter the lanes of water between the rows of piles. 
In this way, on increasing the buoyancy of the floating 
dock, the caisson could be lifted, and on the pontoons 
being withdrawn from between the lines of piles the 
caisson was withdrawn also. Then, on again decreasing 
the buoyancy of the floating dock, the caisson became 
water borne and could be towed into position by tugs. 

Such reinforced concrete structures, however, though 
they had to float, were not intended to float continuously ; 
but reinforced concrete has, as we have already said, 
been for a long time now employed for building the 
hulls of barges, pontoons, &c. In an interesting article 
which appeared some years back in our contemporary 
Ferro Concrete, reference was made to numerous examples 
of reinforced concrete being used for the building of 
the hulls of boats, barges, pontoons, &c. It appears 
that one of the earliest instances of this method of con- 
struction was afforded by a small rowing boat which was 
built in 1849 by a Monsieur Lambot, of Miraval in France 
This little craft, which was not quite 10ft. long, was first 
fashioned in skeleton by means of a network of iron 
wires over which was applied a shell of strong hydraulic 
lime mortar just under 2in. thick. The boat was used 
for pleasure purposes on a private lake, and was in service 
as lately as the beginning of 1913. Possibly it is still 
in existence. 

Attention is also drawn in the article to which we have 
referred to quite a number of boats, barges, &c., built 
in Germany, France, Italy, and Canada. A barge built 
by Messrs. Grancher and Singlar, of Lozére in France, 
is described as being 50ft. long and 16ft. wide, with a 
total depth of 3ft. 4in., and as being much cheaper to build 
than if steel or wood had been used for the hull. Italy 
had in service at the end of 1912 as many as 20 barges 
and 60 pontoons made of reinforced concrete—the latter 
being used principally for floating bridges. A reinforced 
concrete barge built in Canada measured 80ft. long, 
24ft. wide, and 7ft. deep. Barges of the same material 
were also built for use on the Panama Canal. 

Curiously enough, although at the time it was launched 
we had very few examples of reinforced concrete boats 
or barges in this country, the largest pontoon which had 
up till then been constructed was designed by Messrs. 








the hulls of floating structures. In some quarters there 
is a tendency to think that there is novelty in the use 
of this material for such a purpose. This, however, 
is not the case. For a good many years now reinforced 
concrete has been employed in the construction of the 
hulls of barges, &c., as well as of caissons for dock building 
and similar work. Such caissons are built on shore, 
launched in very much the same manner as are ordinary 


ships, towed into the positions which it is desired they | 


shall occupy, and then sunk by filling their hollow insides 
with a sufficient weight of material. 

For example, there were the caissons used in the con- 
struction of a jetty some 320ft. long at Alexandria. 
The bodies of these caissons were about 64ft. long, and 
just over 26ft. wide from side to side, though the width 
at the top was increased to 29ft. 6in. by a cantilever 
on each side. 


and the other three just under 23ft. deep. The larger | is 


sized caissons actually weighed about 400 tons, and drew | 
about 6ft. 6in. of water. When sunk and filled, however, | 
they weighed as much as 2500 tons. These caissons | 
were built on shore, launched, towed into position, and 
then sunk. 
Another example is afforded by a large caisson of rein- | 
forced concrete which, when sunk in position in the bay 
of Hyéres, formed what is known as the “ Batterie des 
Maures,’’ which Messrs. Schneider use for the purpose | 
of i to oes. This caisson measured rather | 


at the base, and 65ft. long and 35ft. wide at the top. 
The outer walls were 6in. thick, and the inner walls 
which divided the structure up into cells were 4in. thick. | 
It also was built on shore, launched, towed out into the | 
bay and sunk on a bed which had previously been levelled. | 
Still another example is that of Kobe Harbour where | 
an extensive scheme of improvement was commenced 
in 1907. There, reinforced concrete caissons of the | 
cellular type, and measuring roughly 119ft. long, 35ft. 6in. 


900 RPM. 





Two of these caissons were 17ft. 9in. deep, | is installed on the upper deck of the pontoon. 


testing | 
more than 50ft. high, and was 77ft. long by 45ft. wide | 


L. G. Mouchel and Partners, and built for the Manchester 
| Ship Canal in 1912. This pontoon is 100ft. long, 28ft. wide, 
| 8ft. 6in. deep to the main deck, and 13ft. deep from the 
| upper deck to the keel. It draws about 5ft. 6in. of water 
| when fully loaded, and it acts as a movable pumping 
| plant which is shifted from place to place as may be 
desired, and which is used for pumping material dredged 
from the canal on to any low-lying land near the banks 
| which it may have been decided to raise. The material, 
| as it is dredged from the canal, is loaded into barges 
| which are then moored alongside the pontoon. The 
| necessary pumping and other machinery, which consists 
| of a compound vertical steam engine and condenser, 
| three centrifugal pumps, and three steam winches, with 
| the necessary auxiliaries, weighing altogether 43 tons, 
The hull 
subdivided into several water-tight compartments. 
The shell of the hull is 3in. thick except beneath the coal 
bunkers, the capacity of which is 40 tons, and the boiler, 
which weighs 58 tons, where it is increased to 4in. The 
interior bulkheads and the main deck are also 3in. thick, 


| while the upper deck is 4in. thick. 


The materials used in the construction were cement, 
sand, and washed Penmaenmawr granite broken to 
jin. gauge, and steel reinforcement. Even the bollards, 
which are used for mooring and towing purposes, were, 
says Ferro Concrete, made of reinforced concrete. 

Other examples might be given, but enough has been 
| said to show that reinforced concrete is by no means 
| @ novel boat-building material. 








ROTARY SHAPING MACHINE POR AEROPLANE 
PROPELLERS. 

In order to eliminate the present tedious and slow 

method of shaping wooden aircraft propellers by the usual 
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Fig. SHAPING MACHINE FOR AEROPLANE PROPELLERS 


to 4lft. 6in. in height, and 24ft. to 30ft. in breadth, were 
employed for foundations for the quay walls. At Kobe, 
however, the caissons were not launched as a ship, but 


were lifted and conveyed into the water by a floating | out” a two-bladed prope 


dock of special construction. The caissons were built 


| hand tools, a machine has been invented by Mr. J. Shorey, 
|of J. Shorey and Co., Limited, 51a, Clarence-road, 
| Hackney, London, N.E., which, it is claimed, will “ rough 
lier in about two hours, as 
compared with about a day by the older method. The 
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| 
regulating the depth of cut. The shutter is secured 
to the casing in guides or slots. The outlet for the 
chippings is funnel shaped, and arranged so that the | 
chippings are delivered to the right-hand side of the 
operator, and away from the driving shaft or motor. The 


machine is illustrated in Figs. 1 to 5 herewith, Figs. 1 and 2 
showing it arranged for driving by means of flexible 
shafting from a pedestal and countershaft ; Fig. 3 showing 
the machine driven direct by an electric motor, and Figs. 4 
and 5 showing the apparatus in detail. 

















Fig. 2—AEROPLANE PROPELLER SHAPING MACHINE 


It will be seen that the apparatus consists of a rotary | cutter-spindle is carried in self-aligning double row radial | 
cutter which revolves in a casing, handles being provided | type ball bearings, the inner and outer races of which are | 
for holding and directing the tool. The toot used is of the | secured in position by lock nuts. The cutter is easily 
milling cutter type, about 3in. in diameter by 4in. in! removed from the machine by slackening two clamping | 


| of such @ motor is about 25lb. or 26 lb. 


| additional range to the flexible shaft. 


motor or to the flexible shaft by means of a socket with 
bayonet joint, a flexible coupling and spline shaft 
connecting the spindle of either the motor or flexible shaft 
to the cutter driving spindle. 

The machine weighs about 12 Ib. exclusive of the motor 
or flexible shaft, but it is found quite unnecessary to 
balance this weight, as the latter provides just the 
necessary pressure and prevents inclination to jumping as 
the tool performs the operation of cutting. Jn the case of 
the motor drive the balancing arr it with its 
counterweight is carried on a gantry rail, the length of the 





| latter being made to suit half the length of the longest pro- 
| peller to be worked. A motor running about 3750 revolu- 


tions per minute, and giving one-half brake horse-power 
continuously and one brake horse-power for short periods 
is found ample to drive the machine, and the weight 
In the flexible 
shaft drive the shaft, about 10ft. in length, is connected to 
a driving pulley running in ball bearings and supported on 
a stand, the bearings being arranged to swivel to give 
The pulley is 3}in. 
diameter by 2}in. face, and runs at about 3750 to 4000 
revolutions per minute. On an extension of the spindls 


| which carries the driving pulley an emery wheel is mounted 


for sharpening the cutter, a hinged tool carrier or bar being 
bolted on to an extension of the pulley bracket and having 
a fine screw adjustment. The cutter is moved to and fro 
on the bar against an adjustable stop. For sanding 
purposes, the cutter may be replaced by a drum covered 
with sandpaper, but a second machine is better for this 
purpose, as it is found an advantage to have a larger 


| casing for sanding. 


The propeller is bolted to a low trestle or stand enabling 
the operator to sit astride the work. A gauging table 
should be provided at the right-hand side, which should 


| be suitably marked for guiding the operator to obtain the 
| shape required. As to how far the tool can be used for 
| finishing the propeller depends upon the dexterity of the 
| operator, but as a roughing-out tool it ought to prove a 
| considerable acquisition in aircraft factories. 








REPAIRS TO MOTOR CARS. 





Tue chairman of the Automobile Association, having 
been in communication with the Ministry of Munitions 
regarding permits for the repair of motor vehicles, has now 




















Figs. 3 and 4—MACHINE COUPLED TO ELECTRIC MOTOR, AND DETAILS OF 


screws, withdrawing the handles and spindle, and raising | 
the adjustable slide. 

Where electric current is available, the best drive is | 
obtained by coupling direct to a small high-speed motor, | 


length, having about twelve teeth which operate with a 
shear cut, the shear being arranged to drive the chippings 
obliquely in the direction of an outlet in the casing pro- 
vided for the purpose. The casing is made of gun-metal 
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Fig. 5—AEROPLANE PROPELLER SHAPING MACHINE—SECTIONS 


and steel, and is as light as practicable. The opening seen | the weight of the motor being carried by a balance weight | 
in the casing is for the projection of the cutters, and it can | from above—see Fig. 3. This arrangement eliminates | 
be varied by means of the adjustable shutter or slide seen | the ter part of the wrist work experienced with the | 


immediately above, this adjustment being required for | flexible shaft drive. The machine is coupled either to the 





CUTTER HEAD 


received the following statement from the Priority Branch 
of the Ministry :— 

Repairs may be executed and spare parts supplied to the 
total value of not more than £10 at any one time for any 
one vehicle under Priority Classification “‘B” without 
application to the,Ministry of Munitions, where the order 
is accompanied by a declaration that the motor vehicle 
falls in one of the following classes :— 

(1) Cars or motor cycles used by doctors, dentists, and 
veterinary surgeons exclusively for professional purposes. 

(2) Cars or motor cycles used by officers of H.M. Forces 
exclusively for carrying out their naval or military duties. 

(3) Motor vehicles of all kinds used exclusively for the 


| collection and delivery of goods or for agricultural purposes. 


(4) Taxi-cabs and public service vehicles. 

In all other cases repairs to motor vehicles must be 
carried out in Class ““C” only. If a higher priority 
classification is desired, application, stating fully the 
grounds of urgency, the firm with which the order is to be 
placed, and the extent of the work, should be made to 
The Ministry of Munitions, Priority Branch, 1, Caxton- 
street, London, S.W. 








A company has been organised to extract kauri gum oil 
from peat taken from the swamps in the northern part of 
North Island, New Zealand, where kauri gum has been 
mined for many years. It is claimed that the peat 
yields 20 to 30 gallons per ton, of which about 25 per cent. 
resembles gasoline or benzine, which is being used for 
motor cars and launches at this time. The remainder 
contains some 28 different kinds of heavy oils, some of 
which make exceptionally good varnishing material. It 
is further stated that in the north of the island are found 
extensive beds containing much fine kauri gum particles, 
which are rich in materials producing this kauri gum oil, 
as well as kauri gum that may be extracted from the 
deposits. 
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POLYPHASE ALTERNATING CURRENT COM- | 


MUTATOR MOTORS WITH SHUNT CHARAC- 
TERISTICS. 


ALTERNATING current motors for driving machine tools 


and for similar service should have practically the same | 
characteristics as the adjustable speed shunt wound | 


continuous current motor. The features which make 


the continuous current motor so desirable for machine | 


tool work are :—({1) The practical constancy of its speed 
under varying loads. (2) The simplicity and ease with 
which the speed may be altered to meet requirements. 
(3) The wide range over which such adjustment is possible. 

The first of these is also characteristic of the squirrel- 


cage induction motor which, in its simplest form, is | 


essentially a single-speed machine. It can be designed 
to run at either of two speeds, one of which is just twice 


the other, and by providing an additional winding at | 


two other speeds bearing the same ratio to each other. A 
motor of this kind for use on a 50-cycle circuit, for example, 
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motor. At lower speeds they partake more and more 
| of those of heavily compounded and series motors, and 
the plain slip-ring motor is therefore unsatisfactory in 
| eases where it is desirable to have practical constancy of 
speed under varying load such as is obtained with the 
adjustable speed shunt wound continuous current motor. 

Like the squirrel-cage motor the slip-ring motor can be 
designed to run steadily at either of two speeds, one of 
which is twice the other ; but this generally involves the 
| use of three additional slip-rings and a more complicated 
| controller. Such a motor has good starting properties 
| and can often be used where only two steady speeds are 
required. As in the case of the squirrel-cage motor 
additional windings may be fitted to give a further choice 
of steady running speeds, but the complication and cost 
of the motor and its control gear then become excessive. 
| The use of a changeable pole squirrel-cage motor in 
cascade with a slip-ring motor affords a means of obtaining 
| three definite running speeds, the ratios of which will 
' depend on the number of poles in the machines. For 
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current motor, and in view of the very general distribution 
of electric power by alternating current systems there is 
a wide field for an alternating current motor with the 
same characteristics. 

To meet this requirement the British Thomson-Houston 
Co., Limited, of Rugby, has introduced an improved type 
of commutator motor which, we understand, can be built 
for pressures up to 600 volts, and frequencies up to 
60 cycles. In this machirie speed adjustment is effected 
by moving the brushes by means of a large hand wheel, 
and it may be effected continuously from the lowest 
to highest speed, as would be the case with a shunt wound 
continuous current motor if it could be provided with a 
field rheostat having an infinite number of steps. When 
the brushes are adjusted for the minimum running speed 
the motor may be started by switching it straight on to the 
supply system ; under these conditions the starting current 
is said to be about one and a-half times the normal full 
load current, and the starting torque approximately twice 
the normal full load torque. The starting properties 
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CHARACTERISTIC CURVES OF 400-VOLT. 50 HORSE-POWER THREE-PHASE COMMUTATOR MOTOR 


might have windings designed for synchronous speeds 
of 1500, 1000, 750, and 500 revolutions per minute, but 
no intermediate speeds would be possible without con- 
siderable and complicated additions to both motor and 
control gear. In cases where it is desired to run a machine 
at two, three, or four definite speeds bearing a simple 
ratio to each other, and frequent changes from one speed 
to another are not necessary, this type of motor is quite 
satisfactory ; but like all squirrel-cage motors it is not 
adapted for starting under heavy loads. This type of 
motor has |. een extensively used for driving small machine 
tools, and in larger sizes for textile printing machines, &c. 
The larger sizes are, however, open to objection on account 
of the occurrence of relatively heavy current rushes when 
a change is made from one speed to the next. 

The normal slip-ring type of induction motor is also 
essentially a single-speed machine, although the speed can 
be varied over a wide range by introducing and adjusting 
resistances in the rotor circuit. When operated near 
synchronism the characteristics of this type of motor are 
sumilar to those of a shunt wound continuous current 


instance, a 12-pole slip-ring motor in combination with 
a squirrel-cage motor designed for 4 and 8 poles will have 
synchronous speeds of 500, 375, and 300 revolutions per 
minute when operated on a 50-cycle circuit. Combinations 
of this kind are generally too expensive and complicated 
for use in small sizes, but the main and auxiliary motor 
may be combined in one machine with desirable advantage. 
This has been done under Hunt’s patents. Cascade 
motors of this kind are on the market. They are subject 
to the limitation that one number of pairs of poles must 
be twice the other,so that the maximum and minimum 
| speeds are in the ratio of three to two. These machines 
are generally arranged for operation at the minimum 
speed ; intermediate speeds can only be obtained by the 
use of regulating resistances as in the case of the ordinary 
slip-ring motor, and therefore at the expense of constancy 
of speed under varying load and with greatly reduced 
efficiency. 
Each of the motors and combinations described above 
has its own special field of application, but none has the 


of this motor are therefore superior to those of a standard 
slip-ring machine, and there is the advantage that a starting 
rheostat is not required. There are no separate resistances 
or transformers, and the motor is quite self-contained, 
the only accessory required being the ordinary switch 
with overload and’ low voltage release or other standard 
protective devices. 

The efficiency at the maximum speed is slightly lower 
than that of a standard induction motor, but at the mini- 
mum speed it is much higher than that of an induction 
motor of the same speed and power. The power factor 
is uniformly higher than that of an induction motor, and 
at the maximum speed the machine will even draw a 
slight leading current over a wide range of load. The 
output is proportional to the speed, and in this respect 
alone the new motor differs from the adjustable speed 
continuous current machine, which is only capable of 
giving the same output over its whole speed range. 

The curves in the accompanying engravings show the 
results obtained by brake tests of a 400-volt three-phase 





same operating features as the adjustable speed continuous | motor, designed for an output of 50 horse-power at 
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540 revolutions per minute, and for speed adjustment 
down to 180 revolutions per minute. These curves, 
which the makers inform us are quite typical, are self- 
explanatory. It is interesting to note that with its 
armature locked, and with an output of 110 ampéres 
per phase, this machine exerted a torque of 1020 Ib. foot 
or more than twice the normal full load torque with one 
and three-quarter times full load current. The motor 
from which these results were obtained is shown on the 
right-hand side.of the half-tone engraving, from which 
it will be noted that the brush spacing is much more open 
than is usually the case in polyphase commutating motors. 
The standard number of brush studs for motors of smaller 
output than 50 brake horse-power is nine, and for larger 
motors twelve, and these numbers are quite independent 
of both frequency and speed range. 

Standard machines are designed for speed adjustment 
between maximum and minimum speeds having a ratio 
of three to one, but this range may be increased to four 
to one at slight extra cost, provided there is no objection 
to the standardised temperature rise being exceeded at 
the lower speeds. Motors for use on 25 cycle circuits 
may even be regulated from the maximum speed right 
down to standstill. 

The machine seen on the left-hand side is a motor 
designed for an output of 30 horse-power, at 720 revolutions 
per minute, and speed adjustment down to 240 revolutions 
per minute, and indicates the method of securing satis- 
factory ventilation at the lower speed. Air is drawn 
over the commutator surface and through the machine 
in an axial direction, and then delivered radially through 
the openings in the end shield by a fan of large diameter. 

These motors may be reversed in the same way as an 
induction motor, that is, by interchanging two of the 
primary leads. Like the induction motor and the con- 
tinuous current shunt wound motor this acts as a 
generator and returns energy to the line when driven 
ebove the no-load speed for which it happens to be 
adjusted. Dynamic braking can thus be carried out at 
any speed within the range of adjustment for which a 
motor is designed, a property which should make this 
type particularly applicable for the driving of © hoists 
and small winding gears. 








INDICATING GEAR FOR INTERNAL 
COMBUSTION ENGINES. 


WE recently had an opportunity of inspecting in opera- 
tion a new form of indicating apparatus which has been 
designed and patented by Mr. A. Ryder, the Laurels, 
Greenbank, Northwich. Mr. Ryder has charge of a 
large number of gas engines at an important chemical 
works and experienced the necessity for some form of 
indicating apparatus by means of which he could obtain 
diagrams from the cylinders of his engines without 
stopping them and thus interfering with the processes 
in the works. Usually the indicating gear requires 
fixing, or if already in position, an attachment to the 
piston of the engine has to be made which entails stoppage 
before diagrams can be taken, and finally another stoppage 
may be required to detach this gear. In any case, a 
stoppage is necessary to fix the indicator cocks. The 
indicating holes are long, as they have to pass through 
the outer casing of the water jacket, the jacket space, 
and the cylinder wall. These holes are usually filled 
up with plugs when not in use for indicating purposes ; 
otherwise they may, and often do, contain a slow-burning 
mixture left from a previous explosion which causes 
pre-ignition of the charge and, possibly, serious conse- 
quences. : 

Mr. Ryder’s invention consists essentially in a means 
of mechanically reproducing the path of the piston 
to a suitably reduced scale, the appliance being always 
































on a reduced scale is converted into linear motion repre- 
senting the paths of the pistons. 

The application of the apparatus to a six-cylinder 
engine with three cranks is shown diagrammatically 
in Fig. 1, while the gear by which the linear motion is 
obtained is shown in Fig. 2. In this arrangement the 
linear motion is obtained by light levers A, one for each 
crank of the engine, having their fulerums carried by 
a bracket B, attached to the frame of the engine. On 
the end of each lever is fixed a small roller C, which engages 
in the groove of its corresponding excentric, and is held 
tightly in contact therewith, when in action, by the 
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Fig.2—GEAR FOR OBTAINING LINEAR MOTION 


tension springs D. To the opposite ends of the levers 
the indicating cord is attached. At the extreme end 
of each lever is a hook with which a catch E can be engaged 
by simply pulling down the handle F attached to the 
indicator cord. These catches engage on the hooked 
ends of the levers, and any one or all can be thrown out 
of gear. 

Directly above the longer ends of the levers are fixed 
two quadrants (Fig. 1), one at a convenient height, from 
which to couple up horizontal cords to the indicators 
of any of the top row of cylinders, and one similarly 
fixed for the indicators of the bottom row of cylinders. 
A single cord is generally used to connect the end of 
any of the levers to the lower quadrant; another line 
connects the two quadrants. Both these are permanently 
connected. The bottom end of the lower line is provided 
with a hook, which can be quickly changed from the 
shackle of one lever to that of another, and it will be 
noted that both quadrants are fitted with tension springs, 
which resist the downward pull of the cords and so keep 
them always taut. It is therefore obvious that, when the 
lower cord is coupled to any particular lever, a linear 
motion” corresponding to the piston represented by the 
excentric with which the lever is in contact, will be 
transferred to both higher and lower quadrants, and it 
only remains for a horizontal connection by cord to be 
made to enable diagrams to be taken from either top or 
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Fig. 1—THE 





Swain So. 


RYDER INDICATING GEAR APPLIED TO A SIX-CYLINDER GAS ENGINE 








bottom cylinder, acting on the crank to which they are 
indirectly coupled. The cranks are numbered 1, 2, and 3, 
| and the levers are similarly numbered in the same order. 
By simply changing the bottom connection of the cord 
to another lever as before described, any vertical pair 
| of cylinders may be indicated. It is possible by multi- 


connected and ready for use, although not permanently in | 
motion. It consists further of a device by means of 
which the necessity of stopping the engine to fix the | 
indicator cocks is avoided. With the above objects 
grooved excentrics, corresponding to the cranks of the 
engine, are fixed on one end of the crank shaft. They 





are keyed in correct phase with the cranks, and the throw plying the vertical cords and quadrants to indicate any 
of the excentrics corresponds with the length of the 
diagram required, or if the engine be of the high-speed 
type this may be reduced to one-third or one-half of the | 
length so as to reduce the inertia of the lever or plunger. | gear is only in action for the actual time diagrams are 
The circular motion representing the paths of the cranks | being taken. 


number of cylinders simultaneously, but in practice 
the whole set may be done quickly in the way described. | 
From the above description it will be observed that the | 





The second portion of the invention is quite essential 
to the first, insomuch as without it two stoppages would 
be necessary, one to fix the indicator cocks, and another 
to remove them. This consists of metal plugs shown 
in Fig. 3, and one is permanently screwed into each 
cylinder. Through this plug G is a central hole contracted 
at the cylinder end to form a seating H, and enlarged and 
threaded at the outer end. A spindle J, formed to fit 
the seating above referred to, threaded at the opposite 
end, and provided with a head and locknut, is screwed 
in the central hole in the plug, and when home closes 
the hole at the cylinder end. The central hole is larger 
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Fig. 3—METAL INDICATOR PLUG 


in diameter than the spindle, and when the latter is 
unscrewed fin. a free passage K is opened between the 
cylinder and the side passage L, into the end of which 
the indicator cock is screwed. A suitable guard M is 
attached to prevent the spindle from being withdrawn 
too far. A second passage way N is provided, com- 
municating with the passage K leading to atmosphere, 
and closed with a one-way valve. 

It will be seen that by simply unscrewing the spindle 
until the head is in contact with the guard, a communi- 
cation has been made between the cylinder and the indicat- 
ing cock, without stopping the engine. On the com- 
pression, firing, and exhaust strokes, the passage K is 
filled with gas under pressure, but on the suction stroke 
the one-way valve O automatically opens, admitting 
air which scavenges the passage, thus removing accu- 
mulations of gas, burnt, unburnt, and burning, or any 
glowing particles which might cause pre-ignition. 

The combined apparatus, we are informed, has been 
in use on two six-cylinder 750 brake horse-power internal 
combustion engines for over eight months, has given 
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Fig. INDICATOR DIAGRAM 


perfect satisfaction, and has often been the means of 
quickly locating defects. An illustration of this feature 
may not be cut of place. A rather bad case of pre- 
ignition has recently been experienced. An indicator 
diagram taken at the time is reproduced in Fig. 4. Not only 
was the fault located, but from the diagram it was not 
difficult to deduce the cause. It will be observed that 
the firing point of the pre-ignited charge coincides with 
the firing point of another cylinder, and so it proved 
to be when the wires were tested. The spark which was 
the cause of the pre-ignition should have fired No. 3 
bottom cylinder, but owing to faulty wires was actually 
firing No. 2 top on the compression stroke. 

When we had an opportunity of witnessing the operations 
of this invention, we were much impressed by the speed 
with which the diagrams could be taken from any of 
the six cylinders of a vertical engine without in any way 
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‘interfering with its continuous working. For large gas 


engine installations where stoppages are few and at long 
intervals such an appliance should be very acceptable, 
as it enables the engineer in charge to ascertain whether 


each unit of his plant is doing its share of the work, and 


if not, enables him to diagnose the cause of the trouble. 
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LITERATURE. 


The Wonder of Work. By JosePH PENNELL, London. 
William Heinemann. Price 7s. 6d. net. 


TxIs volume consists of fifty-two half-tone reproduc- 
tions of drawings, etchings, and lithographs made by 
Mr. Pennell in various parts of the world, the United 
States, Italy, England, France, Belgium, Germany, 
and Holland, between the years 1881 and 1916. 
Each engraving is accompanied by a note and the 
volume is prefaced by a more or less explanatory 
introduction. The pictures reproduced, let us explain 
are already familiar to art lovers. The introduction, 
too, is founded on familiar matter, for it is based 
partly on a lecture delivered before the Royal Society 
of Arts and in part on an article published in our 
contemporary. The Studio. 

So much for the material contents of the book. 
Now for its spirit. 

Engineers are commonly—at least among artists 
themselves—believed to have no interest in art and 
to care less for its principles than probably does any 
other class of the community. Indeed, we may say 
that in the opinion of many, engineers and their works 
are the direct enemies of art and of beauty in nature. 
Why then have Mr. Pennell’s publishers sent us this 
book to review ? Why do they as it were thrust it 
thus into the lion’s jaws ? Why, too, do we, having 
received the book, intend to review it at some length ? 
We can answer these questions quite simply. The 
volume is one which appeals peculiarly to every 
engineer with the least spark of artistic feeling and 
of philosophy in his nature. In spite of common 
opinion we maintain that there are many such. 

The pictures reproduced, without exception, repre- 
sent Work. Not a single one of them shows a pretty 
“unspoilt ’’ landscape. There are no classical com- 
positions, no portraits, no delineations of historical 
incidents. The spirit of every picture is work as we 
know it in this, our own, period of the world’s history. 
Here and there the past does creep into a picture as 
for instance in “ Rebuilding the Campanile, Venice ” 
or in the “ Old and New Mills, Valenciennes.”” But 
it is not the Campanile itself, it is the rebuilding 
operations going on inside and outside it that interest 
Mr. Pennell. He would have passed by the old 
windmill at Valenciennes had it not been for the 
blast furnaces and chimneys and dump heaps in the 
background. He is not attracted to the Bay of Baie, 
as Turner was because of the fine hills which. enclose 
it and the medizval castle on the island in the middle 
distance. It is the shipyard and the smoky factory 
chimneys and the lines of railway that hold him and 
induce him to sketch the scene. 

It may be thought from these remarks that Mr. 
Pennell is primarily concerned with the contrast 
between the works of the past and the works of to-day. 
This is not so. As we have said,it is only in a few 
instances that the past appears at all in the pictures. 
in by far the greater number the objects represented 
are exclusively modern, and in the majority of cases 
the engineer, has arranged the scenery for Mr. Pennell. 
In several of them there is shown not a single item of 
nature, every detail being the product of man’s hands 
and formed probably within the artist’s own lifetime. 
Such a picture is that entitled “‘Steel at Gary, 
Indiana,” representing a blast furnace with its by- 
product recovery plant and its slag heap. Another 
such is “‘ The Jaws, Chicago,” showing a canal with 
factory buildings in the background and the half 
raised spans of a Scherzer rolling-lift bridge in the 
middle distance. ‘The Great Stack, Sheffield,” is 
another, as is ““The Lake of Fire, Charleroi, Belgium,” 
with its night time view of a steel works beside a pond 
and the molten slag running down into the water. 
Here and there we.come across pictures the subjects 
of which are not as in those just mentioned wholly 
of man’s making. Thus we have one entitled 
“‘ Building a Power-House, Niagara,” in which the 
falls in the background and the rainbows formed by 
the spray are set against the steel columns and 
contractor’s plant of the half-built power-house 
which clings to the ledge of shore in the foreground. 
So also in ‘* Work Castles, Wilkes-Barre ’—one of 
the mest attractive sketches to us in the book—we 
have a coal breaker, castle-like in its outline, as the 
dominating feature, but in front of it runs the 
Susquehana River and behind it lies a range of hills 
the outline of which is—or is represented in the 
picture as being—as Nature left it. 

It will probably surprise many a one thus to learn 
that an artist can find artistic inspiration for what 
with certain breaks has been his life work, in New 
York sky-scrapers, Chicago stock-yards, flour mills 
of reinforced concrete at Minneapolis, Bradford 
factory chinineys, dock-side cranes at Duisburg and 
London, the inside of a covered shipbuilding berth 
at Hamburg, oil refineries and oil wells, ore mines 
and ore wharves in the States. Yet so it is, and the 
results of this inspiration as presented to us in this 
book are in nearly every instance from the purely 
artistic point of view worthy of the artist’s labour. 
With the purely artistic point of view, however, we 
as engineers, the creators of much that Mr. Pennell 
has found beautiful, are not primarily concerned. 
Were it not so we would be tempted to ask and to 
discuss why Mr. Pennell finds beauty where so many 
can see nothing but ugly signs of modern industry 
and much that is sordid and grim. To such as may 











be tempted, as we have been, to speculate on this 
matter, we may say that they will get no help from 
Mr. Pennell himself. He never tells us why he finds 
these things beautiful. Indeed, in his notes he 
succeeds in conveying more than a hint that he has 
never troubled to analyse his sensations in this respect, 
a@ point which strikes us, with our scientific training, 
as strange, but which anyone having artistic sym- 
pathies will perhaps regard as natural. 

Nor must it be thought that Mr. Pennell, foreseeing 
the day when the spread of hydro-electric power shall 
have cleansed Duluth and Pittsburg’s atmospheres of 
smoke and when the plainness of reinforced concrete 
shall have replaced the quite passable picturesqueness 
of timber trestle bridges, is bent in his sketches upon 
preserving for the future some idea of conditions 
to-day. Doubtless his pictures, in spite of him, will 
do so, but as historical documents they will be almost 
valueless, because the structure and use of the details 
which go to make them up are of no seeming concern 
to the artist. He runs away from all thought of 
what goes on in the packing houses which form the 
background to his picture of the Chicago stock-yards. 
He is interested only in how the lines of the corrals 
lead up to them. He probably does not know that 
the Minneapolis flour mills are built of reinforced 
concrete. He draws them simply because he finds 
them impressive like the cathedrals of France. It is 
not present-day practice in the design of by-product 
recovery plant or present-day methods of disposing 
slag which supply him with a reason for drawing 
steel works and blast-furnaces. At Chicago he saw 
what he calls “‘ The Jaws.”” He found them horrible 
but fascinating, and the most amazing thing in that 
“mighty village.’ He speaks of them as “ pic- 
turesque beyond words, terrible beyond description, 
fascinating beyond belief.’”” He drew them because 
they appealed to him in this way and not to illustrate 
for future generations the principle of the rolling lift 
bridge. We doubt if he knew any special principle 
of action was involved in what he was sketching. 
We are certain he never inquired nor learnt that it 
was a Scherzer bridge. We can almost believe he 
did not realise even that the things before him were 
parts of a bridge at all. Fascinated by their horrible 
picturesqueness, as he calls it, we can readily believe 
him to have been. But interested in them as engineer- 
ing structures he was not. Otherwise he would not 
have drawn them in. such a way as will offend the eye 
of every engineer who sees the picture. As repre- 
sented, the two leaves of the bridge would, we are 
certain, foul one another in mid-air long before they 
reached the horizontal position! In this picture his 
attitude towards engineering stands, it seems to us, 
revealed. He cares no more for its principles than 
engineers are supposed to do for the principles of art. 
He revels simply in the picturesqueness which he has 
discovered in our works. 

We have said that Mr. Pennell makes no attempt 
to tell us plainly what it is in these engineering 
structures that he finds beautiful. But if he has 
failed to analyse what as a conscientious artist he 
should in our opinion have analysed, he seems pretty 
thoroughly to have analysed the other side of the 
matter, the engineer’s side, the side with which he, 
as an artist, has really nothing to do and about which 
he can know very little. He finds the engineer’s 
works beautiful and picturesque. He does not tell 
us exactly why he does so, but he does tell usthat their 
beauty and picturesqueness is produced by the 
engineer unconsciously. The railroad men who built 
the wooden trestle bridge at Duluth “don’t know 
any more. than the Greeks what a marvellous thing 
they have made.” The only real creators of beauty 
in the world to-day, according to Mr. Pennell’s philoso- 
phy, are the engineers and a few architects, but 
according to his philosophy again, they themselves 
do not see it. Here, according to our philosophy, we 
have presented to us a thought rich in the possibilities 
of discussion, almost a challenge. In less moving 
times we would have asked for nothing better than 
opportunity to debate it, for we are convinced that 
from its discussion much of value to our profession 
would emerge. We would, were the moment suitable, 
take our stand upon the ground that between art and 
engineering there is much that is common, that hidden 
from each other the artist and the engineer follow 
principles which traced back far enough seem to 
spring from the same ground, that the artist straining 
after beauty and the engineer striving after 
efficiency might with reason be recommended to seek 
on the one hand that which is efficient and on the 
other that which is beautiful. The identification of 
beauty with efficiency is an old thought, butit receives 
fresh illustration every day. For example, the 
outline of the human thumb—by artists admitted to 
be one of the most beautiful curves in the human 
body—tallies exactly with the most efficient aerofoil 
profile which the National Physical Laboratory has 
discovered. * Efficiency ” explains why Mr. Pennell 
finds beauty in the things he sketches for us in this book 
and why the’ engineer unconsciously produces them. 





Stresses in Wire-wrapped Guns and in Gun Carriages. 
By Lieut.-Col. Cozrpen L’H. Rucertzes. New 
York: Wiley and Sons, Inc. London: Chapman 
and Hall, Limited. } ‘ 

REVIEWERS of books, like all other critics of human 

effort, must be by the very nature of things psycho- 
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logists. A man and his work can never be completely 
dissociated. ‘The various motives which prompt a 


man to write, and eventually to publish, all give a 
tone and tint to his production. Some authors, for 
instance, have the craving for a mode of utterance, 
some for money, some for fame, some sincerely desire to 
benefit the world by the brandishing of such torch as 
they have and are, while others become victims of 
circumstances. When a teacher publishes his lecture 
notes he runs serious risks. For type has no voice, 
nor eyes nor gestures, and where the speaker can 
breathe or glance emphasis, and at times catch the 
intelligent or other eye of his audience, where he can 
exhibit models or take his students into shops and 
factories, the writer is left nibbling his pen. These 
meditations have been called up by a desire to explain 
the book under review, which is a publication of 
lecture notes and examples by one who was formerly 
Professor of Ordnance and Science of Gunnery at the 
United States Military Academy. At this academy 
students are taught from an excellent text-book on 
ordnance and gunnery—by Lissak—of which pre- 
sumably every student has a copy. Thus, Colonel 
Ruggles in his book makes frequent references to 
Lissak ; indeed, almost every important equation or 
statement is quoted with page and paragraph from 
that author. So much is this the case that the un- 
charitable reader, seeing standard theorems of con- 
siderable age—e.g., equipollence of loads in elastic 
structures—implicitly ascribed to the author of the 
text-book, might well think he were reading the work 
of a narrowly-read man. The title of a book is 
not so important as the contents, yet it should not be 
misleading. A captious critic might quarrel with 
the title of the book before us, and plead for its inver- 
sion on the ground that only one-seventh of the book 
is concerned with wire-wrapped guns, and the re- 
mainder with gun-carriage details. A very elemen- 
tary chapter on toothed gearing catches the eye, like 
a currant in the proverbial railway restaurant bath 
bun. And the thought is natural that anyone who 
could read the first four chapters of the book would 
in most cases know the fifth already. The explana- 
tion lies in the object and inception of the book written 
for a special class of students with definite ends in 
view. 

Thus and"thus we are led to the conclusion that, 
for the general British ordnance engineering public, 
the book is unsuitable. The chapter on'wire-wrapped 
guns follows Lissak after Clavarino, who made 
heavier weather of the thick cylinder problem than 
British designers think necessary. The bulk of the 
book, which deals with stresses in a field gun-carriage, 
and in parts of a disappearing gun mounting, are 
simply exercises in applied mechanics, which a pro- 
ficient student of that subject should be able to work 
out without great difficulty or assistance. In our 
opinion the book contains more equations in “‘ massed 
formation ” than are necessary to give realism to the 
average man’s reading. The average man can reason 
very well in his own way, but he cannot as a rule carry 
on his deductions with equations without a risk of 
losing the thread of the argument. The book would 
be difficult reading to most designers unassisted by 
lectures or explanations ; and to read the book with- 
out Lissak for reference would be dull and difficult 
for anyone. This, of course, does not in any way 
belittle the value of the book to the cadets for whom 
it was intended and written. Numerous examples 
and exercises, included in the book, enhance its 
value for such readers. 

Ordnance and gunnery have made enormous strides 
in the last decade, and since the war began the rate 
of progress has been incredibly accelerated. It 
would have been unreasonable to look for a book 
giving much of the newest practice, for this newest 
practice has been created and developed by those 
who have not as yet the leisure to write. Neverthe- 
less, we did carefully search for something on the 
hydro-pneumatic recuperator, and we could not find it. 
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THE ROWAN SYSTEM. 


Tue following finding was recently given by the Com- 
mittee on Production in respect of a difference between 
A. F. Craig and Co., Limited, Paisley, members of the 
North-West Engineering Trades Employers’ Association, 
and the engineers in their employment, represented by the 
Amalgamated Society of Engineers. The difference arose 
with regard to a proposal by the firm to introduce the 
system of premium bonus payment; it having been 
decided that, with a view to increased output, this system 
of remuneration should be adopted in the place of the time 
work system. 

Discussion between the parties having failed to result 
in a settlement, the question was referred to the Committee 
on Production for decision. Representatives of the 
parties were accordingly heard at Glasgow on behalf of the 
Committee on December 6th. The Committee has given 
careful consideration to the statements and arguments 
submitted to it, and it is of opinion, and it so awards, that 
the “Rowan” system of premium bonus payment is the 
system best adapted to the requirements of Messrs. Craig’s 
establishment, and that that system shall accordingly be 
worked therein. 
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RAILWAY MATTERS. 





TRAFFIC over the Waverley route of the North British 
Railway has been seriously interfered with since the 14th 
instant owing to a heavy landslide near Galashiels. 


THE subject of mechanical stokers was considered at the 
recent annual meeting of the Travelling Engineers’ Asso- 
ciation, when it was pointed out that, whilst the tonnage 
carried in the United States had increased 54.1 per cent. 
in ten years, and the average tractive effort of the locomo- 
tives 38.6 per cent., the ton-miles per locomotive had only 
increased 11.6 percent. It was suggested that the remedy 
is to be found in the more general use of mechanical stokers. 


Earty on the morning of the 19th instant a down goods 
train, whilst travelling between Kirkpatrick and Kirtle- 
bridge, on the Caledonian Railway, was caught up and run 
into by the down postal train which was drawn by two 
engines. The guard of the goods train was killed, and the 
fireman of the leading engine of the postal train seriously 
injured. A blinding snowstorm prevailed at the time. 
Colonel Pringle has been appointed to hold an inquiry on 
behalf of the Board of Trade. 


A SPECIAL committee has been appointed by the Mayor 
of Boston, Mass., to consider the question of the safety of 
opening bridges used by electric street railways. This has 
arisen through a disaster on November 7th, when a car 
ran into the river at an open draw and 46 persons im- 
prisoned in the car were drowned. The car had stopped 
75ft. away from the bridge, and after it was again started 
it should have pulled up at a gate 22ft. from the edge of 
the drawbridge opening ; this being the only protection 
provided. 


THE companies associated with the London Electric 
Railways have over 4000 women employed on work 
formerly done by men. As it has been felt desirable to 
give these opportunities for obtaining good substantial 
meals at a low figure, as well as providing rooms for the 
purposes of social intercourse, a building of five storeys 
at Earl’s Court Station has been converted into a club. 
The cooking apparatus is entirely electrical, and consists 
of four baking ovens, large boiler and steamer, broiling 
plates, grills, &c., suitable for cooking 200 meals. 


In November a coal famine was threatened in the 
United States owing to a scarcity of coal-carrying cars. 
The Inter-State Commerce Commission held an inquiry 
and, in consequence, telegraphed to every company to 
return to its owning company every foreign coal wagon. 
The fruit-growers subsequently complained that their 
entire crops, valued at several millions of dollars, would 
be ruined for want of refrigerator cars to tranship them. 
Instructions were therefore given for all refrigerator 
cars also to be sent back to the owning company. 


THE death took place, on the 16th instant, of Mr. David 
Simson, M. Inst. C.E., the chairman of the Buenos Aires 
Great Southern Railway. Mr. Simson, who was born in 1861, 
was from 1882 to 1888 engaged on many engineering works 
in Scotland, and then, until 1892, was resident engineer on 
the Transandine. After four years in Havana he became 
chief engineer of the Buenos Aires Western, and in 1898 
the general manager of that railway. Returning to 
England in 1907 he bécame a director of the Buenos Aires 
Western, and later of the Buenos Aires Great Southern, 
also being made chairman of the latter in September, 1910, 
in place of the late Mr. Jason Rigby, M. Inst. C.E. 


A SERIOUS accident occurred on the night of the 19th 
instant at the Kiltimagh station of the Great Southern 
and Western Railway. This station is on a single line, and 
a goods train was approaching from the Sligo direction, and 
a ballast train from the Tuam direction, which trains were 
to cross at Kiltimagh. Full particulars are not yet avail- 
able, but it would appear that the driver of the ballast 
train had not his engine under control, and be ran past the 
home signal and fouled the line from Sligo, so that the 
goods train came into head-on collision with the ballast 
train. Next to the engine of the ballast train was a van 
in which several ballastmen were riding, five of whom were 
killed or died from their injuries. The adjourned inquest 
on their bodies was held on Wednesday last. Colonel 
Druitt has been appointed to hold an inquiry on behalf of 
the Board of Trade. 


AN inquiry, on behalf of the Board of Trade, is being 
conducted to-day—Friday—by Colonel Druitt, into the 
serious collision that occurred early on the morning of the 
19th inst., at Wigan, on the London and North-Western 
Railway. A heavy snowstorm prevailed at the time and, 
as a consequence, certain points that would have allowed 
the 10 p.m. from Euston to be turned off the down main 
line were obstructed by snow and could not be moved. 
The train was, therefore, allowed to pass through the 
station on the down main line in order to be shunted at 
the north end to permit the 11.15 p.m. from Euston to 
pass. Whilst this movement was being made, the latter 
train, for reasons not yet made public, ran into the 10 p.m. 
The guard of the latter and a postal officer on the former 
were killed, and there was a great destruction of rolling 
stock. The coroner opened his inquiry last week and it 
was adjourned until Thursday next. 


Durina the eleven months ended November 30th 
the value of the locomotives exported from this country 
was £1,215,121, ‘as against £2,357,211 for the first eleven 
months of 1915, and £3,654,840 for the first eleven months 
of 1914; of rails, £610,115, as compared with £1,830,250 
in 1915, and £2,909,604 in 1914; of carriages, £364,630, 
as against. £488,401 in 1915, and £846,553 in 1914; of 
wagons and trucks, £665,772, as compared with £913,381 
in 1915, and £2,902,459 in 1914; of chairs and metal 
sleepers, £91,278, as compared with £410,173 in 1915, 
and £439,087 in 1914; and of miscellaneous permanent 
way material, £473,202, as against £601,731 in 1915, 
and £655,388 in 1914. The total value of permanent 
way material exported was £1,174,625, as compared with 
£2,842,154 in 1915, and £4,007,079 in 1914. There were 
52,037 tons of rails exported as against 242,226 tons in 
1915, and 426,921 tons in 1914, and 9941 tons of chairs 
and sleepers, as compared with 54,870 tons in 1915, and 
71,839 tons in 1914. Out of the £1,215,121 worth of 
locomotives exported, £507,610 went to ‘‘ other countries 
in Europe than Spain,” £207,270 to India, £175,026 to the 
Argentine, and £131,328 to Australia. Of the rails, 
£154,456 worth out of the total of £480,613 went to India. 


NOTES AND MEMORANDA. 





TUNGSTEN deposits in California, which remained 
practically unknown until the spring of 1916, have recently 
yielded considerable quantities of the mineral under 
the stimulus of the increased demand. The ore consists 
of scheelite associated mainly with garnet, epidote, and 
quartz, and averages about 2 per cent. of tungsten trioxide. 


Ir was stated recently by M. Albert Thomas, the French 
Minister of Munitions, that the output of explosives has 
reached 600 tons per day, while at the beginning of the 
year it amounted only to 130 tons. Germany is making 
600,000 shells in twenty-four hours, but the Allies together 
supply 800,000 a day. These magnificent results are 
obtained with 21 per cent. of female labour. 


THE most successful acid-resisting alloys are those of 
iron and silicon containing 14 to 15 per cent. of silicon, 
According to a paper read by Mr. W. C. Carnell before 
the American Institute of Chemical Engineering, such 
alloys resist the action of nitric and sulphuric acids of 
all strengths, and also are proof against atmospheric 
corrosion. In the acid industry this alloy is much more 
efficient than stoneware. 

PYRIDINE is not the only substance which has a high 
solvent action on coal constituents. Thus, Vignon states 
that aniline dissolved 23.4 per cent., and quinoline 47.3 per 
cent.—at boiling point—of a bituminous gas coal from 
the Loire district, whilst Parr and Hadley record the 
extraction of 35 to 40 per cent. from “ high-volatile ”’ 
coal, and 20 to 30 per cent. from “ low-volatile”’ coal, by 
treatment with phenol at 110 deg. Cent. in an atmosphere 
of carbon dioxide. 

Some idea of Japanese shipbuilding activity may be 
gained from the fact that in the eight months one hundred 
and twenty thousand tons of new steamships have been 
launched. During the five years prior to the outbreak 
of the European War only forty-nine thousand tons 
of steamships were built annually in Japan, which, 
compered with the present figures, is about one-third of 
the past eight months’ output. Before the war Japan 
used to purchase about one hundred thousand tons of 
steamships every year from abroad. 

In an article in Power, of August 29th last, there was 
described a blower developed by the Westinghouse 
Machine Company, which is believed to have created 
the highest pressure ever obtained from the single-stage 
type. The combination consisted of a turbine and blower 
that ran at 60,000 revolutions per minute, with a blade 
speed for the turbine of 1840ft. per second, and 2100ft. 
top speed for the blower rotor. With a single row of 
blades 8}in. diameter, the turbine developed 400 horse- 
nower, and the blower, with asingle rotor 8in. diameter, 
delivered 1360 cubic feet of free air per minute against 
a pressure of 24 Ib. The pull of one of the fan blades 
due to centrifugal force was over a ton. 


In a paper on “ Housing and Town Planning Arrange- 
ments after the War,” read by Councillor Harrison Barrow 
before the Town Planning Institute, the author said the 
average number of houses required every year was 100,000. 
During the past two years the number built has been | 
negligible—10,000 or 20,000. Before the war began there | 
was a shortage of houses; therefore, if the war ends | 





MISCELLANBA. 


Accorp1NnG to H:M. Trade Commissioner in New Zealand 
fairly extensive harbour works are proposed to be carried 
out in Wellington and also in other parts of New Zealand. 
It is only because of the general tendency to economise on 
public works, and of the difficulty of obtaining material, 
that these are held up during the war. 

ing wire cables and metal 


Aw Australian plant for making 

rope is to be established, says the Iron Age. An expendi- 
ture of about £200,000 is estimated as necessary to secure 
an output of some £1,000,000 worth. Employment for 
1000 men will be provided, and not more than ten men will 
be needed from outside the country. All the raw material 
necessary, it is claimed, is obtainable in Australia. 


THE present output of benzol and toluol in the United 
States is conservatively estimated at 3,500,006 galions per 
month or 42,000,000 gallons per year. Of this total 
3,000,000 gallons each month is benzol. When the new 
by-product ovens still under construction are completed 
the yearly output will easily exceed 50,000,000 gallons per 
year, says the Iron Age. Before the war the output was 
negligible in comparison. 

Tue Canadian munition industry has been developed 
to a point where it is independent of the United States. 
This announcement was made on November 10th by the 
Imperial Munitions Board, which is responsible for placing 
shell orders in Canada for the British Government. 
Heretofore, fuses, primers, and steel were largely obtained 
from the United States, says the Army and Navy Journal. 
The industry has been developed in Canada, it is asserted, 
until all the component partsof shells can now be made 
in the Dominion. 


Tue extension of cotton cultivation in Peru during 
recent years has caused some development in the cotton- 
seed oil industry. There are six or seven soap and candle- 

ing factories in Lima, and there are twenty others for 
the extraction of alkaloid from the coca shrub. Other 
Peruvian industries are the manufacture of hats, cigarettes, 
matches, leather, shoes, paper, glass, furniture, lumber, 
and beverages and foodstufis. The probable market for 
the smaller kinds of industrial machinery is very limited, 
and it would hardly pay any single manufacturer to send 
out a salesman to sell his own product solely. 


OnE of the most remarkable tramways in the world, 
according to Popular Mechanics, is the aerial line used to 
convey salt from the Saline Valley in California. These 
salt deposits are situated in an extremely desolate district. 
It was formerly necessary to carry the salt in wagons, 
which took thirteen days to cover the distance over an 
almost impassable road. To-day, buckets each carrying 
700 Ib. of salt are conveyéd on wires over the same distance 
in about two hours and 20 minutes. The-line is 13} miles 
long. It ascends to a height of 6000—7000ft., and at one 
point ascends 1950ft. in a distance of 4400ft. 


Tue city of New York has contracted with a company 
for disposing of its refuse by a utilisation process, the 





| plant to be placed on an island in Richmond borough. 


This plant, says the Municipal Journal, is to have @ 
capacity of two thousand tons of refuse a day; the 
amount at present collected averaging 1300 tons, with a 


in a few months’ time we should require at least 300,000 | maximum daily collection of about 1600 tons; and the 
houses, and in addition there are 600,000 houses not fit | amount is continuously increasing at a fairly rapid rate. 
for human habitation which ought to be pulled down. | ]¢ will be the largest reduction plant in the world, and will 
Three hundred thousand houses at ten to the acre would | contain the latest improvements in that process. Every 
cover 30,000 acres, or fifty square miles; and if the | effort and device has been employed to ensure sanitary 





600,000 insanitary houses were destroyed and replaced, | 
150 square miles would be covered. 


LarGE capacity boilers having many characteristics Pans 


similar to the Stirling boiler are being built in America | 
by the Connelly Boiler Company. In the 1000-4000 
horse-power design iHustrated in a recent issue of Power, | 
there are seven drums, of which three are filled and four 
partly filled with water. There is no connection below | 
water level between the two upper inner drums and the | 
two upper outside drums, so there is no interference with | 
the delivery of steam. The boiler is suspended from a | 
steel frame, and has four fixed points. The tubes are | 
3}in. in diameter, set alternately to allow of easy replace- | 
ment. Baffles of fire-brick make three passes in each half | 
of the large boiler and four passes in the smaller ones of | 
less than 1500 horse-power. The main superheaters of | 
the large unit are between the first and second passes. | 
Forged steel manhole doors are hinged to the drumheads. | 


THE first central station in Japan was opened in 1887 
with a 75-lamp dynamo supplying Tokio. The Lake | 
Inawashiro plant has now six 10,000 horse-power turbines 
and transmits power 140 miles to Tokio at 115,000 volts. 
At the end of 1914 there were 1940 stations generating 
electricity, 390 being central stations, 24 railway plants, 
47 combined railway and central station plants, 1366 
isolated plants, and the remainder official plants. Water 
power is used in 695, steam in 788, and gas in 457 of the 
stations. According to the Electrical World the total 
capacity in 1914 was 608,554 kilowatts, of which 341,809 
kilowatts was in central station plants, and 140,022 
kilowatts in isolated plants. Water-power equipment 
totalled 366,243 kilowatts; steam 217,967 kilowatts ; 
and gas 24,344 kilowatts. There were 21,909 miles of 
aerial, and 751 miles of underground transmission lines. 

Some very rich deposits of tungsten occur, it is said, 
in Portugal in the form of -wolframite, accompanied 
by scheelite, and also, frequently, by cassiterite (binoxide 
of tin). The three principal deposits are the property 
of independent companies, the first, a French concern, 
exporting its whole output to France; the second an 
English company, exporting to England; and the third 
which is operated exclusively by Portuguese capital. The 
daily output of the first two averages about one ton of 
wolframite each, containing 60 per cent. of tungsten 
trioxide ; the output of the other concern is somewhat 
less. In addition, there are numerous smaller deposits, 
but the output of these is not known. In 1914 the exports 
of tungsten ore from Portugal amounted to 1700 tons. 
No figures, however, are available as to the quantity 
produced. At present the exportation is made under 
the intervention of France and Great Britain, which 
countries absorb the greater part of the total shipments. 
A small quantity is exported to the United States. 





and inoffensive operation. 


Goop progress has been made with the extensions to the 
Dock of the New Engineering Works at 
Shanghai, says the Indian and Eastern Engineer. By 
building a mud cofferdam across the end of the old dock, 
the work has been carried out without interfering with the 
docking of vessels. The extension gives an additional 
length of 140ft. to the dock, extending it to 570ft. and 
making it the largest and best equipped dock in Shanghai. 
The floor is of concrete, while the end has been shaped to 
correspond to the bows of a ship to allow of the maximum 
length in the space available. With a depth on the sill of 
more than 20ft., the new dock will be able to take the 
largest vessels that are likely to come up the river. 


A MACHINE which plants from 10,000 to 15,000 forest 
tree seedlings a day has for some time been in use in 
Wyoming County, N.Y. Hitherto the planting has 
been done by hand at the rate of 1200 to 1500 trees each 
day per man. The Scientific American says the machine 
was designed to set out cabbage and tomato plants, but 
works equally well with trees. It is about the size of an 
ordinary reaping machine and is operated by three men 
and two horses. One man drives the team while the other 
two handle the seedlings. ~ The machine makes a furrow 
in which the trees are set at any desired distance, and an 
automatic device indicates where they should be dropped. 
Two metal-tired wheels push and roll the soil firmly down 
around the roots. This is a very desirable feature, it is 
said, because the trees are apt to die if it is not well done. 
Two attachments make it possible to place water and 
fertiliser at the roots of each seedling, and another marks 
the line on which the next row of trees is to be planted. 


A NEw alloy has been produced in America which is 
claimed to be an entirely satisfactory substitute for 
platinum, either for crucibles or ignition tubes, thermo- 
couples, &c. The new material is called rhotanium. Its 
composition is not revealed but it is announced to be an 
alloy of metals of the platinum group, says the Iron and 
Coal Trades’ Review. Besides its relative lightness, it is 
said to be perfectly satisfactory for all work where platinum 
has had to be used in laboratory work. It is insoluble in 
hot, concentrated or diluted hydrochloric, nitric or 
sulphuric acids, and is not affected by alkalis or sulphide 
solutions. It will not oxidise at any temperature, and is 
practically unaffected by fusion with alkali carbonates and 
similar fusion salts. Another important claim is that a 
reducing flame does not produce the crystalline effect so 
common to platinum. Rhotanium is very malleable and . 
ductile, can be hammered, drawn or spun, and in colour it 
is indistinguishable from platinum. Its tensile strength 
is about 20 per cent. in excess of that of platinum, and its 
hardness nearly twice. 
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NEW POWER HOUSE IN A PAPER MILL AT POLTON, MIDLOTHIAN 


(Por description see page 583) 
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The Channel Tunnel. 


We publish to-day the concluding article of a 
series in which we have endeavoured to give a history 
of the various proposals that have been made from 
time to time to link up this country with the Continent 
by means of a railway. These proposals may be 
divided under four heads, namely (a) by tunnel ; (b) 
by tubes laid on the bed of the sea ; (c) by bridges : 
and (d) by train ferries. In the process of time two 
of the headings—the bridges and the tubes—have 
been eliminated, so that only the tunnel and the 
ferries remain, and against the latter a great many 
disadvantages are alleged. The principal of these, 
from an engineering point of view, are that the cost 
of making the necessary harbours and arrangements 
on both sides of the Channel would be undoubtedly 
high, and that the difficulties connected with the rise 
and fall of the tides would be by no means easy to 
overcome. Apart from these considerations, how- 
ever, there are the facts that, with ferries, the regu- 
larity of the traffic must depend on the state of the 
weather ; that traffic might conceivably be delayed, or 
even temporarily suspended, and that sea-sickness 
would not be avoided. Indeed, with regard to thé 
latter, it is to be borne in mind that conditions might 
be even more uncomfortable than is now the case. 
Moreover, there would not be such security in trans- 
porting troops and stores in ferries as there would be 
in a tunnel. Hence it would appear that the 
scheme most favoured at the present moment is that 
of a tunnel, and the subject is receiving more atten- 
tion than for many years past, since it is realised 
what a useful asset a tunnel between Great Britain 
and France would have been during the last two 
years. Yet, so far as any real progress towards the 
construction of a tunnel is concerned, it may well be 
said that nothing has actually been achieved. In 
fact, there is a great similarity between the condition 
of affairs as they are now and as they were in 1913. 
In that year, and again a month or two ago, deputa- 
tions to the Prime Minister—the same Prime Minister, 
Mr. Asquith—were told that the question was being 
considered by the Committee of Imperial Defence, or 
by the War Council. The former body, it will be 
remembered, reported only a fortnight before the 
outbreak of war, that the strategic conditions had 
not so altered as to justify a reversal of the con- 
clusion reached by his Majesty’s Government in 
1907, which was, of course, against the construction 
of the tunnel. 

Whatever may be the opinion of the Committee of 
Imperial Defence or of the War Council, there is no 
question that the general feeling in this country now 
inclines much more strongly in favour of a tunnel 
between Great Britain and France than it has ever 
previously done. We do not ourselves suppose that 
this new state of mind has been brought about as the 
Germans love to imagine by the so-called annihilation 
of our insularity by means of aircraft. We think, 
rather, that the volte-face, for that undoubtedly it is 
if we compare the year 1883 with the present time. is 
due to two, or perhaps three, causes. First and fore- 
most, the opinion_is now widely expressed that the 
existence of the tunnel would not constitute the 
grave military danger which in 1883 was so univers- 
ally feared. To some extent this change of feeling 
may be due to the fact that for years past our relations 
with the French have been of a very cordial nature, 
and that we are now fighting side by side with their 
gallant soldiers against a common foe. But what is 
probably a more weighty reason in the mind of the 
general public is the fact that had a tunnel been in 
existence during these last two years and more of 





stress, it would have been of well nigh incalculable 





benefit, not only for the transport of men and mate- 
rials to our own Army in the field, but for the con- 
veyance to our Ally of materials which he needs. Asa 
substitute for, or at any rate as supplementary to sea 
transport, there is no doubt that a tunnel, had it 
existed, would have been of immense value. Such, 
at all events, was the expressed opinion of a mass 
meeting which was recently held at the Cannon- 
street Hotel, and was attended by over 700 City 
men, who passed a unanimous resolution in favour 
of the construction of a tunnel. Moreover, there is 
undoubtedly a growing realisation that a tunnel would 
result in a material increase in the commerce and 
prosperity of both France and Great Britain. It was 
calculated in 1913 that, at the normal rate of yearly 
increase the number of passengers crossing annually 
between England and the Continent, and vice versd, 
by all routes would, by 1920—by which time it was 
hoped the tunnel would be completed—have 
reached a total of 2,000,000. Baron Emile d’ Erlanger, 
the chairman of the Channel Tunnel Company, 
Limited, expressed the opinion, at the time the 
calculation was pry that at least 65 per cent. of 


| that number, or, say, 1,300,000, would use the tunnel. 


That would mean 1780 in each direction every day, so 
that if there were only ten passenger trains in each 
direction every twenty-four hours—and many more 
are, we believe, contemplated—each train would 
only have to carry an average of 178 persons. The 
numbers, looked at in this light, do not appear to be 
impossible, but it must be remembered that improved 
means of transport have invariably, in the. past, 
resulted in increased traffic. Hence it would not be 
surprising—the tunnel once made—to find the 
numbers using it greatly in excess of the estimate of 
Baron d’Erlanger. But apart from passengers, there 
are certain classes of goods—for example, those of a 
perishable character—which would undoubtedly 
choose the route vid the tunnel so as to avoid the 
delay and consequent deterioration which results 
from the double transhipment involved in the 
Channel crossing. Then, too, were there to be a 
tunnel, the mails would, it may be assumed, be con- 
veyed through it with increased speed and punc- 
tuality. 

Apart from military considerations—which we 
discuss in another column—it must certainly be 
admitted, therefore, even by the most ardent oppo- 
nents of the scheme, that substantial advantages must 
result from the ability to pass from this country to the 
Continent without the necessity of crossing the 
Channel. Let us for a moment examine some other 
aspects of the matter. It may be taken for granted, 
we think, that there would be no insurmountable 
difficulty in making the tunnels. Any obstacles met 
with could be overcome by known and well tried 
means. It is possible that practically no trouble 
would be encountered at all, and in all probability 
there would be none, unless bad fissures were struck. 
But there are those who hold that, had fissures 
existed in the far distant past, they must by now 
have been filled in with material scarcely less im- 
permeable than the grey chalk itself. However, this 
is a subject on which only speculation is possible, 
and about which it is impossible to dogmatise. 
Taking it for granted, then, that the tunnels could 
be made, the question arises, could they be adequately 
ventilated ? When the scheme was being debated 
in the late seventies and early eighties, we pointed 
out the difficulties which would be met with were 
coal burning steam locomotives to be employed, as 
Sir John Hawkshaw proposed. But even then that 
distinguished engineer was satisfied that the method 
of ventilation which he devised would be efficient for 
a daily service of, say, forty-eight trains. Sir Edward 
Watkin talked airily at the time of a train every ten 
minutes, but he was probably thinking then of using 
compressed air locomotives, though no such locomo- 
tives of a power sufficient to deal with heavy main 
line trains had been made. Since the early eighties 
the whole aspect of things has altered. The advent 
of electric traction has entirely revolutionised the 
conditions obtaining in long tunnels. Moreover, the 
question of tunnel ventilation has itself been studied 
to a much greater extent than was the case when 
Hawkshaw formulated his original scheme. With 
present methods there appears to be no reason what- 
ever why the air supply of the twin-Channel tunnels 
should not be sufficient, nor why the cost of pro- 
viding it should be excessive. There is yet another 
point on which, in the early days of the idea, we 
commented adversely, and that was whether the 
scheme would pay. We showed that, taking the 
average net earnings of the various lines in this 
country as a basis of calculation, it would be impos- 
sible for the project to earn a reasonable return on the 
money spent upon it. The reply to this is that 


considerably more per mile is to be charged for a 
passage throughgthe tunnel, than is charged for a 
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similar distance on the ordinary railways. The 
proposed tariff is, we understand, to be 10s. per person. 
Possibly this may be the average to be paid by 
travellers in different classes. Now 10s. for 31 miles 
of tunnel is approximately double the first-class fare, 
and about four times the third-class fare, for a similar 
distance on the other railways. It will thus be seen 
that the tunnel finances will not be comparable with 
those of ordinary railways. As a fact, the Channel 
Tunnel Company, Limited, estimates that the total 
gross annual revenue will be £1,555,000, and the 
working expenses £420,000, so that the net revenue 
would be £1,135,000, which is just over 7 per cent. on 
a total estimated expenditure of £16,000,000. Should 
the Channel Tunnel Company, Limited, succeed, 
therefore, in obtaining sanction to proceed with its 
operations, and should the work be completed for the 
estimated sum, there are hopes—and to all seeming 
fairly well grounded hopes—that it would possess an 
undertaking which would pay its way. Possibly, like 
the Manchester Ship Canal, it would not do so at 
first, but even so the country at large would benefit. 
In this connection it is interesting to note that no less 
an authority than Sir Francis Fox considers that, 
had the tunnel been available during the last two 
years and a-half for the conveyance of troops, war 
material, &c., “it is . . . quite safe to say that the 
entire cost of the tunnel—£16,000,000—would have 
been paid for over and over again.” 


The Future of British Railways. 


For the third week in succession we find it necessary 
to deal editorially with the railway system of the 
United Kingdom. A fortnight ago the subject was 
the question of enforcing a reduction in railway travel. 
and a week ago we considered the State control of 
the Irish railways. In meditating now on the future 
of British railways, we approach, however, the most 
important subject of the three. Often, of late, have 
articles and paragraphs appeared in the public Press, 
and speeches have been made by men of high standing, 
suggesting that the British railways will never 
revert from the present state of control by the Govern- 
ment to their former condition of independency. 
Some of the more recent of these anticipations have 
appeared since, and others, no doubt, will follow as 
a result of, the Chancellor of the Exchequer’s state- 
ment on the 14th inst. that the control has been a 
financial success. Before going further, it may be 
as well to dispose of this question of the control by 
the State being a source of profit to the country. 
When it is remembered that there is considerably 
more material carried by rail now than in 1913, also 
considerably more coal, and including the sailors and 
soldiers, quite as many passengers, and that nearly 
all renewals of track, locomotives, rolling stock, 
&c., and a considerable proportion of the repairs 
thereto, are postponed, and have not, therefore, had 
to be paid for, whilst the railway companies are only 
being paid a similar amount to what they received 
from their net receipts in 1913, it will be seen that 
large sums must be going into the State coffers. It 
is, therefore, little wonder that the arrangement come 
to between the companies and the Government in 
September, 1914, as to the payment for the control 
assumed as from August 5th of that year, has been 
to the financial benefit of the country. It is true 
that the results might have been otherwise, and that 
the country might have had the worst of the bargain, 
but that has nothing to do with the present agitation, 
which is to the effect that because the transaction 
has been a success it must be continued. The reason 
given by the writers and speakers referred to for 
advocating the abolition or modification of the 
status quo ante bellum is that the railways have been 
worked satisfactorily, done much good work, and, 
generally, given a good account of themselves since 
the beginning of hostilities. The suggestion is, of 
course, that this is due, entirely or mainly, to the fact 
that the roads are controlled by the State. Whilst 
granting that the railways have done remarkably 
well, have performed some prodigious feats in 
transportation, and, generally, responded with a 
high degree of efficiency to the calls that have been 
made upon them, we claim that this excellent result 
is only in keeping with their past record, is what those 
who know their administrators expected of them, 
and that all that has been achieved would have been 
equally forthcoming had the companies been left 
to their own resources. - The control by the State 
ensured for the Government the first call, and the 
demands of the naval and military authorities were 
executed without question, but this had no effect 
on the result. The success that has attended the 


working of the railways since August 5th, 1914, has 
been wholly due to the administration by the State 
being purely nominal, the real administration being 
effected through the Railway Executive Committee, 





which is a body of railway officers purely. These 
gentlemen have, no doubt, enjoyed an advantage, 
when enforcing any requirement on a trader, in having 
the State at their back; but, we repeat decisively, 
that none of the remarkable success that has attended 
the labours of the Railway Executive Committee 
is due to the fact that the Committee has been acting 
as the mouthpiece of the Government. 

Those, therefore, who see in the present success 
of British railways proof of an equal triumph under 
State ownership, and those—possibly a greater 
number—who think, and probably think with regret, 
that this success has helped towards nationalisation, 
may accept it as an assured fact that both these 
conclusions are wrong. It is quite likely that the 
shareholders might be content to surrender their 
interests on payment in perpetuity of dividends 
equal to those they drew in 1913, as that was the 
best year British railways had. It is quite possible, 
also, that railway officers, remembering the demands 
of the Board of Trade, the constant friction with 
the men, the frequent appeals for assistance by 
traders, and the interrogations by directors, who 
possess a greater business ability than was formerly 
the case, might, with a sigh of relief, welcome the 
change, and show themselves willing to accept a 
suitable pension. But for the trade of the country 
nationalisation would be a move in the wrong 
direction. So much has happened of late that people 
forget many of the conditions under which they 
lived prior to two:and a-half years ago. We entirely 
fail to see how if nationalisation was, as_ testified 
to by dozens of witnesses before Lord Loreburn’s 
Royal Commission during the first seven months 
of 1914 objectionable then, it can be any better now. 
Traders had, it must be confessed, grievances against 
the companies, but these would be magnified to a 
great degree had the traders to deal instead with a 
Government department. Imagine having to go 
to the Board of Trade for any favour or facility, 
or with any complaint. ‘The Board, perhaps wisely, 
has always avoided responsibility. When a trader 
made a complaint, it was passed on to the company 
concerned for an explanation, and should it be found 
that the trader had ground for grievance, the only 
sequel would be a polite appeal to the company, 
and not a peremptory order. The line of least 
resistance is the course always taken by the Board, 
and in this it would not change. With the com- 
panies it is different. They run their railways as 
a “business proposition,” and if they can assist 
themselves, directly or indirectly, by helping the 
trader, they do so, as long as such favours are not 
contrary to the law or to their agreements with other 
companies. Were the railways State-owned and 
administered through a body of railway officers like 
the Railway Executive Committee, the trader would 
get a more ready hearing and a quicker decision, but 
herein is the difficulty, that such a body would neces- 
sarily be ex parte. On the other hand, the objections we 
foresee might be removed, or, at all events, mitigated, 
by the President of the Board of Trade or the head 
of the State Railway Department being the man of 
railway experience, like Sir Albert Stanley. Against 
this, again, there are obstacles. Such an appoint- 
ment might be sugarded by some traders as possibly 
biassed. We will not, however, start building our 
bridges before we reach the river. Much has to be 
done before the State can actually own the railways. 
Such a question is truly an “‘ after the war ”’ problem, 
and when the time arrives for its discussion traders 
will table so many demands as to rates and facilities, 
the railwaymen will seek for guarantees, and, 
possibly, the long-suffering general public may even be 
heard to put ina plea, that it will probably be found 
best to leave well alone. Nothing, be it remembered, 
can be done without Parliament. The Act of 1844, 
on which so many advocates of nationalisation build, 
states, it is true, that the Government may buy any 
or all railways built since that year on the terms 
named in the Act, but Section 4 says that this must 
not be done “ until provision shall have been made 
by Parliament.” Before leaving this subject, it 
may be remarked that at the present time a Con- 
gressional Committee is considering several questions 
connected with the railways of the United States, 
one of which subjects is State ownership of railways. 

We do not shut our eyes to the fact that it is 
desirable that the relation between the State and 
British railways should be considered. Such an 
inquiry—Lord Loreburn’s Royal Commission already 
referred to—was proceeding when war broke out. 
In many respects the situation is changed, and it 
seems desirable that the whole inquiry should be 
reopened and reconsidered in the light of the 
excellent service done during the administration 
by the Railway Executive Committee, and in view 
of the possible changes in trade conditions and the 
need traders will have for every possible assistance. 





The companies, too, will want to put in their claim 
for some means whereby they can meet the greater 
expenses that are bound to come. We are free to 
confess that we do not see exactly how these are 
going to be met. Better administration, more scien- 
tific management, the use of labour-saving appliances, 
and other reforms from within may do mueh. Com- 
petition we need and must have, but the extravagant, 
foolish excess of competition that was slowly dying 
when the war broke out, and which is now extinct, is 
not wanted. Its cessation will help us to meet some 
of the increased expenses, as will the non-restoration 
of the many free services the companies gave traders. 
The revolution that will begin to take effect on 
January Ist will bring about many changes, which, 
we hope, will be permanent—fewer passenger trains, 
alternative routing of trains over competitive 
routes, the closing of redundant stations, the common 
use of all railway-owned and the pooling of privately- 
owned wagons, &c. The introduction of rates for 
fast goods traffic and for slow goods traffic, the latter 
allowing for the better loading of wagons, and the 
conveyance by slower trains and a higher fare for 
those who in these democratic days wish to travel 
first-class, are possible sources of increased income. 
Elsewhere in this issue are particulars of the ratio 
of expenditure to receipts, and of the ratio of the 
net receipts to capital expended, of the subsidiary 
undertakings of railway companies. It is a question 
for serious consideration whether these should not 
be separated from the purely railway concerns, 
so that the companies might devote their whole atten- 
tion to their main business—railways—and leave 
the running of docks, steamers, and hotels to outside 
agencies. Some students of railway economics 
advocate the allocation of railway systems to 
districts, whilst others desire the absorption of all 
the smaller companies by the greater. Both these 
courses would, we think, destroy the healthy com- 
petition which is essential to efficiency, besides 
which there is surprisingly little financial gain to be 
obtained by the elimination of the smaller companies. 
But whatever is suggested as suitable help for the 
traders and for the companies, the last resort is 
the nationalisation of railways. 








RANDOM REFLECTIONS. 
> 


Nor long since we suggested in these notes that 
more attention might be given to biography, and 
that lectures on that fascinating subject might be 
delivered out of hours in technical schools and colleges. 
The object we had in view was to increase the breadth 
of mind of the auditors, but we were not hardy 
enough to propose that the lectures should have no 
more direct educational value. Indeed, we expressed 
the belief that the ‘ Lives” of famous scientists 
would prove of more technical value than many text- 
books. America, we now find, has gone further than 
we dared, and in a slightly different direction. In the 
Journal of Engineering, of Sibley College, Cornell 
University, for November, we read: “‘ The tendency 
of modern technical education is toward narrowness ; 
the subjects, for instance, in the curriculum of Sibley 
College are exclusively related to engineering. . . . 
The engineer of the present and the future must be 
a man of broad culture if he is to rise to higher things 
in his profession and in human life.”” We then learn 
that for several years the Head of the Department of 
English on two evenings a week, from autumn to 
spring, read ‘ poetry, plays, stories and essays”’ to 
the students of Sibley College. Many men “ have 
listened to these readings with great enjoyment, and 
have received suggestions and impulse for the 
formation of a habit of reading that will help them to 
become broad-minded and cultivated men.” Now 
matters have been carried a little bit further, and it 
has been agreed by the Faculty that those who attend 
these readings in future shall receive ‘‘ one hour 
elective credit towards the M.E. degree.” Intrinsic- 
ally ‘“ one hour elective credit ”» may not mean much, 
but the official recognition of the character-building 
value of such a course of literature is worthy of 
attention. ‘* It is believed,’’ says the Sibley journal, 
‘* that one of the best ways to gain in ability to speak 
and to write good English, as well as in capacity for 
effective living, is to keep on reading daily the best 
things that have been written, and to keep on 
writing daily out of a mind steadily growing 
stronger, with a taste steadily growing more discrimi- 
nating. Thus the narrowing tendency of the tech- 
nical courses can be overcome, and power can be 
developed.” Sibley College obviously admits that 
its duties do not begin and end with the pumping into 
its students a certain quantum of technical informa- 
tion. It sees that it must endeavour to build up 
character at the same time, and it recognises, just as 
our older Universities recognise, that the first object 
of education should be to make men, the second to 


make specialists. 
oe eee 


AccorDING to figures recently given the “ labour 
turnover ” per year of American factories is approach- 
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ing 100 per cént., or, in other words, ‘‘ every business 
has to hire the equivalent of its entire working force 
annually.” It has also been stated that the average 
American workman changes his employment three 
times a year. The two statements obviously do not 
agree, but supposing that the estimates are approxi- 
mately correct, the state of affairs is remarkable, and 
we regret that we lack statistics to show whether the 
proportions are-nearly the same in this country or in 
other parts of Europe. If they are the difficulties 
associated with profit-sharing schemes will be seen 
to be greater than has been generally supposed. 
One of the troubles has always been that men who 
held shares in one concern might move to another. 
What todo with their shares becomes then a serious 
problem. If they are allowed to retain them, the 
number of industrial shares may become excessive, 
and their wide dispersion an embarrassment. More- 
over, whilst the owner of such shares has an interest 
in the prosperity of the works he has no means of 
furthering it. This is so fully recognised that one of 
the avowed objects of profit-sharing has been to 
reduce this restlessness of labour. As long as the 
proportion ‘of men that remained with any given firm 
was high the difficulty was surmountable, but if it 
should, indeed, be the practice in this country, as it 
appears to be in the United States, for workpeople 
to seek new employers two or three times every year, 
then we may say farewell to profit-sharing schemes, 
as they cannot be worked unless there is some per- 
manence of interest. As a matter of fact, our own 
experience would lead us to believe that American 
conditions are exceptional, but with the growth of 
the size of factories in Europe, and the diminishment 
of the old relationship between the employer and his 
men, with the augmenting restlessness of the people, 
the tendency towards later marriages and smaller 
families, and the increasing facilities for movement, 
we must not be surprised if ‘‘ labour turnover” in 
England becomes ultimately as great as it now is in 


America. 
* * * * * 


Ir we could but count with safety upon British 
artistic sense no finer subject for the architect could be 
imagined than the design of a museum to contain the 
relics and history of the Great War. A building of 
the largest proportions, and infused with the dignity 
which is inseparable from war, but at the same time 
arranged upon a plan that made it suitable for the 
exhibition of a great variety of objects, would be 
needed. It should, moreover, embody not only a 
library for a vast literature, but a picture gallery, and 
a theatre in which lectures would be delivered, and 
in which cinematographic films would be shown. 
The exhibits would consist not only of actual relics 
from the battlefield, not only of uniforms and equip- 
ment, of transport arrangements, of hospital and 
veterinary accessories, and of all the material of war, 
but of examples of the machines and methods em- 
ployed in the manufacture of munitions. Moreover, 
raised models of the principal battlefields would be 
exhibited in special rooms, and examples of trenches 
and dug-out swould be shown by full-size portions, and 
by reproductions on a smaller scale. The Navy 
would require a large portion of the building. Models 
of all our own ships of the period, models of our Allies’ 
ships, and of the enemy’s ships would prove an in- 
portant feature, but not less important would be 
actual examples of guns and ammunition. The 
“Third arm’’ would also demand much space, as 
actual aeroplanes and seaplanes, with models of air- 
ships, would have to be exposed. The library would 
be one of the most important rooms in the building. 
In it space would be found not only for the contempo- 
rary history of the war, but for the literature of all 
nations that will issue from the press for many long 
years to come. Moreover, drawings of ships and 
guns, of shot and shell and fuses, of torpedoes and 
mines, of aeroplanes, poison gas apparatus and flame 
projectors, of motor wagons and “ tanks,” and the 
thousand and one things that are made for the purpose 
of killing the enemy, or destroying his possessions, 
should there be preserved. We mention these few 
objects to show how gigantic is the scheme, and that 
the building must be conceived on the grand scale. 
That France will have her Musée de la Guerre, and 
Germany her Kriegsmuseum, can hardly be doubted. 
That their buildings will be finely proportioned 
and magnificently situated cannot be questioned. 
Whatever the financial stress may be money will be 
found for those objects. Should the British Empire 
do less than they ? The ennobling effect of fine 
architecture cannot be over-rated, but when the art is 
exercised upon a subject at once grand and awe- 
inspiring in itself, as is the abstract conception of war, 
then the art is indeed raised to a position above all 
others, Such a Museum of War might, indeed, prove 
the finest Palace of Peace. 


* * *£ *& *€ 


Historians, centuries hence, discussing the cycle 
through which we are now passing, will be forced to 
observe that, with rare exceptions, reforms advocated 
in the first part of the twentieth century were intended 
rather to raise the industrial power of nations than 
their happiness. They would note that the great 
manufacturing countries contrasted statistics of foreign 
trade, of output per worker, of national inven- 
tiveness, and of technical education, and yet 





seldom or never attempted to show that there was any 
relationship between these things and the content- 
ment of their people. Not because science studies 
might make men happier was science encouraged in 
our schools ; not because the increase of mechanical 
appliances would lead to better used leisure, not 
because a threefold bringing of coal to the pit mouth 
would make the life of the collier more tolerable, were 
these, and other reforms of the same kind, advocated 
Equally would they find it true that a knowledge of 
dead languages was condemned not because dead 
languages made a disaffected people, or that the 
restrictive policy of the trade unions was denounced 
because misery followed in its train. They would be 
forced to conclude from a careful examination of the 
greater part of the reform literature of the time that 
the whole object was to augment the foreign and 
internal trade of rival nations,and to give one a prouder 
position in a census of production or census of thought 
than another. Forced to this view those future 
historians will look upon this as one of the darkest 
ages of history. Here, they will say, were the most 
advanced nations of the world at the beginning of a 
new epoch. The old trammels of tradition .were 
breaking through, a new era of scientific thought was 
well begun, educational methods were springing into 
new life, the means of correspondence and transport 
between all quarters of the globe were reducing racial 
antipathies, and a great war had taught Europe what 
misery was. The world was ready to grasp a new 
object. The hard demarkation between the upper 
and lower classes was already blurred. The social 
betterment of the lowest of the peoples was already 
becoming more than a formula. The world was ripe 
for a change. Nevertheless, whilst intense thought 
was given to the problem of maintaining export trade, 
of developing intensive methods of manufacture, of 
drawing from the earth and consuming with the 
greatest rapidity and efficiency such diminishing 
natural resources as coal, iron, and other minerals, the 
one thing that could make life worth living was 
neglected. In no statistics did happiness appear as an 
item, in none was the nation’s contentment considered. 


‘“‘Tr has found that unreliable costs of production 
and distribution cause a great deal of unfair compe- 
tition and a heavy business death-rate.”” This state- 
ment occurs in a report circulated by the Federal 
Trade Commission of America, an institution which 
is trying to wake America up to the badness of many 
of her business methods. It is the same Commission 
which made the assertion some months ago—see THE 
ENGINEER of June 9th last—that between 40 and 
50 per cent. of American businesses were making 
no profit. At first sight the statement quoted 
above appears to be a little puzzling. The mean- 
ing is that unreliable cost systems do not damage 
only the firm which employs them but other 
concerns as well, and that they are therefore 
a positive danger to the whole community. 
One might almost say that bad cost keeping should 
be classed with notifiable diseases. and that the busi- 
ness in which it was discovered should be isolated 
until recovery was complete. It is a disease from 
which the United Kingdom has suffered badly in the 
past, particularly by its attacks upon the electrical 
manufacturing industry, which, being younger than 
other staple industries of the country, was less able to 
resist its assaults. The symptoms are all well known. 
The patient, in a rash endeavour to secure orders, 
made a guess at costs which he was unable to estimate. 
Urged by the desire to beat a competitor he not only 
cut depreciation out altogether, but took a hopelessly 
sanguine view of his standing and labour costs. 
Obtaining the order he executed the work at a loss, 
and ruined himself. But in so doing he had not only 
established a new price basis which future purchasers 
would use for bargaining purposes, but he had deprived 
a better principled firm of an order, and thus under- 
mined its strength. Hence the whole industry was 
weakened by the ignorance of one. We do not allow 
our citizens to keep middens in their back yards, 
because we recognise that even if they like to run the 
risks of catching diseases, they have got no right to 
endanger other people’s lives. In the same manner 
we cannot tolerate in our midst badly conducted 
businesses which are undercutting well-conducted 
businesses. If they will not mend their methods they 
must be extirpated. One of the difficulties in the way 
of radical measures is to persuade the public that in 
the issue it gains thereby. The idea of perfectly free 
competition has become a fetish, and the principle of 
the lowest tender has become an obsession. Free 
competition is excellent when all play the game fairly, 
and the lowest tender is a useful device when the pur- 
chasing party has knowledge and intelligence. But 
free competition becomes, as these Commissioners 
show, a positive danger to the community when it is 
the child of ignorance and rashness, and the lowest 
tender becomes a menace when it is administered— 
asso often happens on civic and borough councils— 
by people who are wholly ignorant of the technology 
of the subject. 











THE MINERAL RESOURCES OF THE ERITISH 
EMPIRE. 


No. II.* 


At the special meeting of the Society of Engineers 
reported partly in our issue of December 22nd, Dr. 
C. G. Cullis read his paper on the mineral resources of 
the British Empire with regard to the production of 
non-ferrous industrial metals. 

The particular metals dealt with were: copper, lead, 
zine, tin, and aluminium. The cbject was to demonstrate 
the Imperial position with regard to each of these, and to 
show in respect of which of them the Empire was, on the 
one hand, self-sufficing, or, on the other, dependent upon 
foreign countries. In the latter case, the extent of the 
dependence was indicated, and methods suggested by 
which it might be diminished. The situation with regard 
to four out of the five metals was shown to be wanting in 
independence and security, and the necessity for a full 
investigation of the British mine and smelter-productions 
was insisted upon. : 

With regard to copper, not only were the ore resources, 
as at present exploited, deficient, but the smelting facilities 
also were seriously inadequate for the Empire’s metal 
requirements. The production both of ores and metal 
could be substantially increased by suitable organisation 
and administration. 

Lead and zine ores, raised in British territory, had in 
the past been exploited on a large scale to foreign countries, 
notably Germany and Belgium, for metal recovery, with 
the result that the Empire had been placed in an anomalous 
position of dependence which ought never to have arisen. 
The shortage of zinc, in the early days of the war, and the 
consequent jeopardising of supplies of cartridge-brass 
were referred to. The mine production of lead and zinc 
was more than sufficient for the Empire’s requirements, 
but the smelting facilities were lamentably deficient, 
especially in the case of zinc. It was urged that all the lead 
and zinc concentrates of Broken Hill should in future be 
smelted within the Empire. 

In the case of aluminium, while the actual bauxite 
resources of the Empire were so small that dependence had 
to be placed upon the French or American deposits— 
which were being more and more utilised in their countries 
of origin—large potential supplies, in the form of laterite, 
had a very wide distribution in the tropical colonies, but 
were almost untouched and untried. The systematic 
examination of these and other potential sources of alumi- 
nium, with a view to their utilisation, was seriously needed. 

The only metal with regard to which our position was 
really strong was tin. The British mine production of 
tin in 1912 was 66,000 metric tons out of a world’s total 
of 125,000, and the smelter production 85,000. Estimating 
the consumption at 32,500 tons, there remained 53,000 tons 
for export. Now that the German market for Bolivian 
tin ore was closed, an opportunity had arisen of securing 
the whole of the Bolivian output for British smelting. 

In a series of general conclusions, a plea was put forward 
for the elimination of wasteful methods in ore and metal 
recovery, for the fuller utilisation of by-products from 
ores, and for the adoption of large scale operations of high 
engineering efficiency by which capital and labour might 
be advantageously used. The widespread export of raw 
or partially smelted materials, produced within the 
Empire, to foreign countries, for the recovery of the 
finished products was condemned, and the promotion of 
industries making for independence as regards essential 
products advocated. 

The expediting of geological and mineral surveys of all 
British territory, and the organisation of advance investi- 
gations with the object of improving current processes, or 
of discovering new ones, by which geological materials 
hitherto unexploitable might be made productive, were 
urged. 

The development of the mineral resources of the Empire 
had taken place in the past without any constructive 
Imperial policy ; it had lacked co-ordination and control, 
and was in need of scientific and business-like adminis- 
tration, and the suggestion that a Government Department 
of Minerals and Metals should be established to foster and 
safeguard mineral resources, and to promote the welfare 
of related industries, was strongly supported. If formed 
and properly conducted, such a department should do 
much to give security and order to what was now full of 
danger and disorder. 

Professor H. C. H. Carpenter, discussing the paper, 
showed the reasons for the decline in the Swansea copper 
smelting trade, which, at the end of the eighteenth century, 
produced 75 per cent. of the world’s copper. The opening 
of the Chili copper ore fields, and then the American 
deposits, effectually killed the Swansea trade. The pre- 
dominance of America, however, as regarded Canada, 
needed not continue, and the Canadian Government was 
seeing the importance of fostering its own industries, 
especially copper and nickel. Speaking with regard to 
zinc, he foresaw the likelihood of a big zine industry in this 
country if we imported all! the Australian zinc concentrates 
and dealt with them here. The next speaker, however, 
pointed out that a very strong corporation was being 
formed in Australia, with the consent of the Government, 
to smelt all Australian ores on the spot. Referring to tin. 
Professor Carpenter did not regard as satisfactory the fact 
that the dressing losses in Cornwall were still 40 per cent. 

The fact that the Americans were making another 
attempt to develop a tin smelting industry was mentioned 
by Mr. James, who foresaw that we should, if we were 
not very careful, lose not only the 10,000 tons of Bolivian 
ore which hitherto went to Germany, but were now going 
to America, but the other 25,000 tons which usually came 
to this country. The same speaker held out the promise 
of very considerable development in the copper industry 
in Canada if the Government, which for years had always 
ignored the advice of those who knew, would only take the 
matter in hand. 

During the meeting it was announced that the Council 
of the Society had awarded Professor Fearnsides the 
Bessemer Medal for his paper, and Dr. Cullis the President’s 
Gold Medal for his. 








THE men on the Irish railways are to have a bonus of 
7s. per week. 
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as possible, a device is provided to prevent it fro.n 


AUTOMATIC ROTARY WASHING MACHINE. 


THE illustrations given herewith represent an automatic 
rotary linen washing machine built in accordance with 
Shippobottom’s patent by Entwisle and Gass, Limited, 
Bolton. The machine is specially designed for use in 
public institutions, such as workhouses, asylums, and 
hospitals, and is driven by power through fast and loose 
pulleys and gearing. It is made in four sizes with cages 
varying in size between 2ft. diameter by 2ft. long, and 
2ft. 10in. diameter and 4ft. 3in. long. Nothing but metal 
is used in the construction, the cage being of heavy brass, 
and the casing of cast iron and steel, galvanised. The 
water is fed into the tank at one end by means of a ball 
float and an additional water inlet which determines the 
time of action. At the other end of the machine is the 
siphon shown, which is provided with a special outlet 
causing the siphon to come into action when a pre- 
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AUTOMATIC ROTARY 


determined quantity of water has been admitted. 


of the machine. 


3 Way Tap. Set by marks ondal. 
(1) Foul Washing 

(2) Closed for ordinary washing 
(3) Open for clear way flush 
with Syphon out of Operation 


When | 


the siphon operates it completely empties the water out | 
| with nine types of barge, testing them for resistance at 


being started until the door is securely closed, and also to 
prevent the latter from being opened until the machine is 
brought to rest. The valve which controls the water 
supply is connected by means of rods and levers with the 
belt shifter, so that it is opened and closed with the 
starting and stopping of the machine. 








BARGE FORMS. 


WE discussed some little time ago the relative values of 
different forms of hull used for towing purposes, mainly 
having regard to the ‘work done by canal barges. The 
remarks then made have received striking corroboration 
in @ paper read last month before the Society of Naval 
Architects and Marine Engineers of New York, by 
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carry for a given tow rope stress; ; we may take it that 
the author is correct in assuming, for purposes of com- 
parison, that the light weight and surface friction resistance 
at any given speed are substantially the same for all the 
designs tested, so that residuary resistance in terms of 
displacement is sufficiently accurate. 

The middle body was in all cases of rectangular section 
with straight sides, that is of pure box form, and both 
ends were alike, the shape of these ends and the draught 
were the only variables. Without recapitulating the 
details of these variations of shape of end, we may state 
that all reasonable forms were included in the designs 
tested. From a general comparison of the deep water 
results with a single barge, it appears that the best results, 
at both deep and light draughts, were obtained with 
ordinary ship-shaped forms of end, but that this form of 
end had not much advantage over that which the paper 
terms a “ scow’’ form, a shape of end sloping upwards 
from the keel, and having rectangular water planes, that 
is to say a wedge-shaped end, with the edge horizontal 
and above the water-line, the shape, for instance, of a 
pleasure punt as used for poling on the Thames. No 
special advantage is apparent, when the inclination is very 
gradual and it seems that an angle of about 30 deg. to 
the horizontal iz a good inclination of cut-up; needless 
to say, such a form offers great attraction from a con- 
structional point of view because of its simplicity ; 
subsequent experiments, to be referred to later, reveal 
another advantage also, in that the straight sides lend 
themselves to solid grouping when a number of barges 
are towed en ‘loc, the resistance being lower than that of 
ship-shaped forms so associated because of the un- 
interrupted flow of water, and absence of spaces between 
the barges which causs wave or eddy-making resistance. 

Barges with wedge-shaped ends in which the edge is 
vertical, forming an upright stem, do not show up well 
except in shallow water, and the same may be said of 
rounded ends; a spoon-shaped, or swan-breast end is 
good, but is not so simply constructed as a “ scow ” end. 
On the whole, then, the paper confirms the results obtained 
by previous experimenters, from Beaufoy down, and shows 
broadly that it is better to use the right angled form of 
wedge disposed horizontally, ratherthan the vertical isosceles 
type with a vertical stem. In shallow water the 
differences tend to disappear, but as the designs did not 
have constant draught, the distances between the keel 
and the bottom of the river or canal are variable ; this 
is well known to exercise a great influence on resistance in 
shallow water. We do not therefore think that the results 
for this condition are so convincing as those for deep 
water; probably no great error is involved, however, by 
assuming that the differences in shallow water are of the 
same order as those in deep water but less in amount; 
this has been found to be the case in previous full-sized 
experiments made on the Seine and on a canal. Two 
other broad deductions are deducible from the results. 
One is that the group of barges with ends that had water- 
lines which rounded in towards the end, gave better 
results than those of the ‘‘scow” type which were 
straight-sided; the other is that for change of beam, 


| resistance was found to vary directly asthe beam, that is to 
| say, the resistance per ton of displacement was constant 


Professor Herbert C. Sadler, of Michigan University, who | 


has carried out an exhaustive series of model experiments 


The method of working is as follows :—The clothes are | both load and light draughts, in deep and shallow water, 
placed in the machine in -their fouled state and a little | singly and in groups, and over a range of speeds covering 


powder and disinfectant may be added. The machine is 
closed and set in motion and is gradually flooded with cold 


water from the flushing cistern until the level of the siphon | 
The latter then rapidly and completely drains | results were first published in a full report to the House 


is reached. 


| 


all practical requirements usual in towing services. 
work was originally undertaken for the * Board on 


off all the water and sediment removing the major portion | of Representatives ; in this original form the information 


of the dirt. The machine is then again filled automatically 
until the siphon level is reached, when the emptying | 
process is repeated. A third washing is generally sufficient | 


to cleanse the foulest articles, the time occupied in such | 
cases being about forty minutes. 

As the whole of the operations are automatic, no 
attention is necessary when the machine has been once 


started, while to make the machine as nearly fool-proof | 





| was standardised for barges of 150ft. length, but in 


order to make the data readily available for application 
to barges of any size, the author has now cast the results 
into a form that allows of plotting residuary resistance 
per ton of displacement on a basis of speed length ratio. 
For general use of naval architects this is an improvement, 
because the crucial test of a barge, especially if the vessel 
Le for use in shallow water, is the amount of weight i* can 


The | 


| suppose that the horizontal wedge or ‘ scow 


for forms of different beam where other dimensions were 
unchanged. No particulars beyond this are given for 
change of beam. We are not told whether the relative 
values for different forms of end hold for beams other than- 
that of the models tested, but it seems reasonable to 
” end type 


| would improve in relative value for great beam, where 


the direction of flow of stream-line must be largely in 
vertical planes, the water passing under the bottom instead 


Experimental Towboats”’ of the U.S. Army, and the | of around the form. 


The most interesting and novel of the experiments 


| carried out are those dealing with the relative values of 


| different groupings of barges for towing purposes. 


The 
common practice in America is to lash six barges in a 
group, two abreast and three deep. It was found that the 
straight sided barge had the advantage for this condition, 
and that in deep water the resistance per ton of displace- 
ment decreased slightly as the number of barges was 
increased. When other groupings were adopted, some 
most interesting and almost paradoxical results were 
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obtained. For instance, in shallow water the resistance | of extracting iron from the sand. It is now claimed that 
per ton of displacement is tremendously increased by 


towing two barges abreast as compared with that when 





by the perfected method common pig iron can be produced 
| at @ cost of not more than £3 per ton. 


| tion of economy in the production of power. This has 
been specialiy the case in late years in connection with the 


A successful | papermaking industry, and many papermakers have 


towing one barge singly, but if a third barge be added | demonstration of the working of the process was recently | during the past decade entirely remodelled their boiler 


ahead of the two lashed abreast, that is to say, in a rough | given in New Zealand. 


It appears that the iron sand, 


triangle with the apex leading, the resistance is actually | exactly as taken from the beach, is mixed in certain pro- 
less than that for the two barges abreast; the resistance | portions with powdered coal, and the mixture is placed 


per ton of displacement is consequently greatly reduced, or | in a furnace until it becomes ‘ coked.” 
stating it in another way, the three barges so arranged, and | the ironsand particles are conglomerated in the lumps of 
carrying 50 per cent. more load than the two abreast, had 
an actual tow rope stress less than that when towing two | 


abreast. 


leading and four arranged two abreast required a con-| tionate admixture of limestone and 
siderably less towing stress per ton of displacement than | demonstration, which took place at Christchurch, the | 





In other words, 


coke formed by the coal dust having been baked. The 
aw i : iron-laden coke, to which the name of “ ferro coke”’ has 
Similarly, five barges arranged with a single one | been applied, is fed into the blast furnace with a propor- 


sinter. At the 


Amongst such firms we may mention Annandale and 
Son, Limited, of Polton, Midlothian, who make the 
highest class of note and ledger papers. Realising that 
their fuel costs were heavier than they should have been in 
proportion to the amount of paper turned out, Messrs. 
Annandale, in the spring of 1913, instructed the National 
Boiler and General Insurance Company to carry out an 
investigation as to the working of their steam plant. A 
complete investigation was made, dealing both with the 


| 
| and engine plants. 
| 











Fig. 2—CASTING PIG MADE FROM NEW ZEALAND IRON SAND 


four towed two abreast, and also less than that for six 
towed two abreast at the top speeds. The author's 
explanation is that the single leading barge acts as a bow 
to the others and reduces wave-making resistance both by 
increasing length and reducing head resistance. In deep 
water this advantage is not very noticeable, the resistance 
per ton being almost constant. It would have made a 
very interesting investigation more complete if Professor 
Sadler had tested six barges articulated in single file as is 
& common practice in Britain. This custom, which is 
probably the result of long experience, though it may have 
sprung from the necessity of navigating narrow canals, 
gives the full advantage of length, and it seems likely from 
the results that this would prove to be the best. method of 
all. Perhaps at some future time this item may be added 
to a paper that is already most interesting and instructive, 
both in what it confirms that is old, and in what it 
contributes that is new. 

There is a good deal of traffic carried on by barges in 
various parts of the world, on rivers and creeks remote 
from railways in the ordinary way of commerce. There is 
an additional amount just now in use by our inland water 
transport for war purposes—in most cases the waterways 
are shallow—the information given inthe paper is therefore 
directly applicable at the present time and should be very 
valuable. 

It may be permitted to add that efficiency depends 
a good deal on the way towing is done as well as upon 
the arrangement of the barges; a short tow rope may 
cause a decided increase of resistance because of the 
action of the propeller race upon the bow of the leading 
barge. It is necessary for efficient towing to use a fairly 
long tow rope, the difference may be considerable, but a 
long tow rope necessarily involves some reduction in 


control; the adjustment between the two elements is one | for the next fifty years. 


of the things that is conditioned by the circumstances of 
the case, and the question is not one which really comes 
within the purview of this paper, though it should not be 
overlooked. 








SMELTING NEW ZEALAND IRON SAND. 


THE enormous deposits of ironsand lying idle at 
Taranaki, in New Zealand, have long been recognised by 
metallurgists in all parts of the world, and many thousands 




















Fig. 1—ARTICLES CAST IN NEW ZEALAND IRON 


of pounds have been spent in experiments undertaken for 
the purpose of extracting marketable iron and steel from 
the sand on a commercially payable basis. Difficulties 
always stood in the way, however, and it was only after 
devoting a great deal of skill and labour to their objective 
that Messrs. W. P. and J. A. Heskett and S. E. Fraser 
mastered the technical difficulties, and evolved a process 





| 





whole process was shown, and, efter the ‘ ferro coke’ and 
other ingredients had been fed into the blast furnace, the 
molten iron was run off into moulds, and the castings, 
when cooled off, proved to be of good quality. Some of 
the castings made are shown in Fig. 1. 

The plant has a good many interesting features. In the 
first place the works site is within a few hundred yards of 
the New Plymouth wharf, so that the cost of hauling the 
ironsand from the beach and shipping the finished pig iron 
is reduced to a low figure. Then, too, the site permits of 
the plant being worked largely by gravitation, whilst for 
the disposal of refuse a high cliff below the base of the 
works provides a drop of 100ft. and obviates the accumula- 
tion of waste matter. The blast-furnace gases are utilised 


for generating steam in the boilers, and also for various | 
other purposes, so that no extra fuel is needed in any of | 


the heating furnaces or hot blast stoves. It is said that 


practically any coal dust will answer the purpose of coking, | 


and coal dust being practically unmarketable elsewhere, 
and consequently a waste product at the mines, can be 
purchased at a low figure in the neighbourhood. To 
produce one ton of pig iron some 22 ewt. of coal dust are 


required. 


The supply of ironsand is said to be practically inex- | 
haustible, and the company which is operating the process, | 


and which has been styled the New Zealand Iron Ore 
Smelting and Manufacturing Company, has an option 
over the land known as the Parapara Lease and the Patea 
Lease, on which the sea immediately replaces fresh iron- 
sand for that which is removed. There are 150,000 tons 
of ironsand in sight on the beach that do not require any 
concentration, and a very large quantity which, by mag- 
netic separation, at a cost of 3d. a ton, would, it is claimed, 
suffice to supply iron and steel to the whole of New Zealand 


order on the scale proposed for a start 200 tons of pig iron 
would be produced each week. The following is given as 
being the analysis of the pig iron :-— 





Iron Pe ae Oe ee ee a mee ka 94.6 
ee Er rae ee eee 2.8 
Combined carbon .. 46 
Silicon " 9 
ES cg dda: Ks he putes ot 42 
Phosphorus .. .. . en er ae 5 
Sulphur fl 4 : .04 
Titanium 28 
100.00 


Under the Iron and Steel Industries Act, 1914, the Minister | 


of Mines is authorised to grant bounties on the manufacture 
in New Zealand of iron and steel from iron ore or iron sand 
produced in New Zealand of 12s. per ton of pig iron, and 
24s. per ton of steel produced from molten metal direct 
from the furnace, the total amount of bounties authorised 
being £150,000. Seeing that during the past five years 
the imports into New Zealand were approximately as 
follows :— 


Pig iron . 50,911 tons 
Se ue! Se =. SGRee 3. 
Angles, bars, &c. .. 165,300 ,, 


it would appear that the process, if it be as successful 
commercially as it seems to have been at the demonstra- 
tion, has a prosperous future before it. Two views of the 
plant are given in Figs. 2 and 3. 








REORGANISATION OF A PAPER MILL POWER 
PLANT. 


Many people are under the impression that it is only 
since the outbreak of war with Germany that we have 
discovered the necessity for remodelling and altering our 
factory power plants so as to work with the maximum 
economy, and enable the manufactures to be produced so 
cheaply as to compete with continental manufacturers, 
who have made a close study of economy in production. 
This, however, is not the case, and many of the leading 
firms in various branches of industry have for years past 
realised their neéd of paying closer attention to the ques- 


With the industry in good going | 


Fig. 3—- BLAST FURNACE AND TARANAKI PIG IRON 


production and utilisation of the steam, and it was found 
that, although the installation had been well looked after, 
and was kept in good condition, the boiler plant had not 
as good an efficiency as it ought to have, owing to the 
condition of the economiser, whilst the steam was not 
being used economicaily in the engines, with the exception 
of the two machine engines which were of the modern high- 
speed type, and which passed the whole of their exhaust 
steam into the drying cylinders of the papermaking machines 
The main engine was of the cross compound condensing 
type working at a pressure of 85 lb. per square inch, and 
driving on to a main second motion shaft by means of gear- 
ing. This engine was heavily overloaded, and the governing 
was most erratic. There were many minor engines in 
different parts of the works for driving calendérs, cutters, 
rag-tearing machinery, &c. &c., and although some of the 
exhaust steam from these engines was utilised in heating 
water, and, in the winter time, some of the buildings, the 
major part of the exhaust went to waste. 

After going into the whole of the facts in relation to the 
production and utilisation of steam and power in the mill, 
the National Boiler Insurance Company indicated in its 
report that by the installation of new boiler and power 
plant in combination with electric driving of small outlying 
units, the actual fuel costs would be reduced about 29 per 
cent., assuming the output of the mill to remain constant. 
Messrs. Annandale and Son at once decided to proceed 
with the installation of new plant, and by the autumn of 
1913 the whole of the plans for the remodelling of the 
plant had been got out, and the various units of the new 
steam equipment had been ordered. 

The new beiler plant consists of two Lancashire boilers, 
8ft. 6in. diameter by 30ft. long, working pressure 160 lb. 
| per square inch, supplied by W. Wilson and Co., of 

Glasgow ; two superheaters by McPhail and Simpson, 

Limited, of Wakefield ; an economiser of 240 pipes by 
| E. Green and Son, Limited, of Wakefield ; and a complete 
| system of steam and feed pipe ranges made by Aiton and 
| Co., Limited, of Derby. This plant was arranged to work 
in conjunciion with one of the old low-pressure bcilers, 
which was retained for supplying steam for heating and 
| other purposes, reducing valves being provided between 
the high-pressure and low-pressure steam ranges. 

With regard to the motive power plant, it was decided 
to install a 525 brake horse-power geared turbine, made by 
| C. A. Parsons-and Co., Limited, as this firm was prepared 
to guarantee an exceptionally low steam consumption. 
| This, with steam at 160 Ib. pressure, and 150 deg. super- 

heat, was 11.9 lb. per brake horse-power per hour, which 
may be taken as equivalent to 10.2 Ib. per indicated horse- 
power per hour expressed in reciprocating mill engine 
terms. This was a lower steam consumption than would 
have been obtained with a reciprocating engine of the 
same size, and in addition the turbine had the advantage 
that steam up to 3500 lb. per hour could be automatically 
taken out between the high pressure and low-pressure 
stages, and be passed into the mill low-pressure steam 
ranges at a pressure of 15 1b. per square inch. A further 
consideration in connection with the adoption of the 
turbine was the fact that the space available for the 
installation of a reciprocating engine was very limited, 
whilst the space at disposal was eminently suitable for the 
| turbine. 
| The turbine, which, as stated above, was of the geared 
| type has a speed of 5000 revolutions per minute, which is 
| reduced down by double Melical gearing to 420 revolutions 
| per minute. The second motion shaft is fitted with a rope 
pulley which drives direct on to the main beater shaft of 
| the mill, and can transmit over 400 brake horse-power, 
whilst a direct-current dynamo made by Vickers Limited, 
of Sheffield, is coupled direct to the end of the second 
motion shaft, the turbine and dynamo being fixed on a 
common bed. This dynamo has an output of 100 kilo- 
watts, and works at a pressure of 200 to 225 volts. The 
electric current generated by the dynamo is delivered 
| through a main switchboard to several distribution boards 
about the mill, and these in turn supply the various motors 
for calenders, cutters, &c., which are eighteen in number, 





584 





THE ENGINEER 





Dec. 29, 1916 





and in size from 50 down to 5 brake horse-power. | 
The switchboard, motors and complete system of wiring | 
were supplied by Electromotors Limited, of Manchester. | 

The whole of the work in connection with the entire | 
power plant installation was carried out to the plans and | 
specification of the National Boiler and General Insurance 
Company, Limited, and, thanks to careful arrangements 
made, the change over from the old to the new system of 
driving was carried out with a minimum of discomfort 
and stoppage. The plant was put into commission in | 
January, 1914, and now, after some two years’ con- 
tinuous and satisfactory operation, Messrs. Annandale 
and Son inform us that the anticipated fuel saving has 
been fully realised, while at the same time they have a 
plant which is capable not only of giving a larger output 
than their old installation, but which is working with 
every satisfaction as regards immunity from trouble and 
breakdown. Seeing that since the plant was installed 
there has been such a large increase in the price of coal, 
Messrs. Annandale and Son, Limited, state that they 
regard it as extremely fortunate that they decided to 
install the plant when they did, otherwise fuel costs under 
the old system of working would by this time have become 
almost prohibitive. Two views of the interior of the new 
power-house are given on page 578. 








DIRECT COUPLED PARAFFIN-ELECTRIC SET. 





THE paraffin-electric generating set, illustrated herewith, 
has recently been introduced by Petters Limited, of | 
Yeovil, with a view to supplying a direct-coupled self- | 
contained plant for power or lighting purposes. It will 
be seen that the engine, dynamo, and fan-cooled radiator | 
are all mounted on a common base-plate. The engine is | 


> | 


a vertical two-stroke cycle paraffin engine of the makers’ | 


LETTERS TO THE EDITOR. 
(We do not hold a a the opinions of our 





SIGNALLING ON THE PENNSYLVANIA RAILROAD. 

Srr,—The article entitled ‘‘ Daylight Lamp Signals on the 
Pennsylvania Railway,’’ appearing in the September Ist, 1916, 
issue of THE ENGINEER, has-been brought to my attention. 
While the article is a very good one, there are a few errors on 
“Se 196 to which I would call your attention: 

irst.— First column, paragraph below Fig. 1. “One of the 

signal bridges on this line is shown on page 195... .’’ The 
explanation as to what the signals indicate is wrong. You have 
evidently understood that this was a two-arm home and distant 
system, whereas, as a matter of fact, it is a three-position system. 
We would suggest, as an explanation, ‘‘ In this view the passin 
train has just set the right-hand signal at ‘Stop.’ The left-han 
signal indicates ‘ Proceed "three blocks being clear. When the 
train shown out of the first block, the top row will show 
diagonal, with bottom row horizontal, giving indication ‘ Pro- 
ceed, prepared to stop at next signal,’ and when the second 
block is clear, the bottom row will show vertical with top row 
diagonal, giving indication ‘ Proceed, prepared to pass next 
signal at medium speed,’ and, when the third block is clear, the 
a row will be vertical, bottom row horizontal, indicating 
* Proceed.’ ” 

Second.—First column, first line below Fig. 3, ‘‘ placed in the 
exact focus of a lens 5}in. diameter. . . .””. This should be 5}in. 

Third.—Second column, first paragraph, “‘A number of 
typical indications . . .” There are not three arms for three 
blocks. It would have been better to have left this paragraph 
out, simply showing Fig. 3, which describes the different indi- 
cations. 

Fourth.—Third column, first sentence at top of page. This 
should read, “* The signals are operated with 11-volt current by 
day, and 6-volt current at night. The day voltage is used on 
foggy nights.” 

Fifth.—Third column, seventh line from top of page, “ As 

















PARAFFIN-ELECTRIC SET 


usual design, It is started from the cold on petrol, and 
after running on this fuel for two or three minutes is 
turned on to paraffin. The cooling water is circulated 
through the cylinder jacket by means of a pump driven 
by belt from the dynamo shaft. A second belt on the 
same shaft drives the fan behind the radiator. 

The set is made in two sizes. In the smaller size the 
engine is of 5 brake horse-power, its speed 600 revolu- 
tions per minute, and the electrical output 2 kilowatts. 
In the larger size the engine is of 8 brake horse-power, and 
running at 550 revolutions generates 4 kilowatts. The 
smaller set weighs 14 cwt. complete and the larger 22 
cewt. The ignition system differs slightly in the two* 
sizes. Thus, in the 2 kilowatt set magneto ignition is 
adopted, while a battery and induction coil are used in the 
larger. In either case the electrical ignition is used only 
for a few minutes at starting. Thereafter the combustion 
chamber becomes sufficiently hot to permit of surface 
ignition being relied upon. The makers inform us that 
the system has proved very satisfactory on trial under 
actual working conditions. The features of the set upon 
which they lay chief stress are its compactness, the absence 
of the usual cooling water tank, and the small amount of 
water carried. In the latter connection it may be noted 
that the radiator of the smaller set has a water capacity 
of 3 galions, while that of the larger set holds 5 gallons. 








PRESENTATION TO A Works MAnacer.—After thirty-three 
years’ service with the North-Eastern Marine Engineering 
Company, Limited, Wallsend and Sunderland, Mr. Frank Lewins 
recently retired from that firm and was presented by the officials 
with a silver salver, together with other mementos. The 
presentations were made respectively by Mr. Myles, general 
manager, and Mr. T. Bolam, foreman blacksmith. Mr. Lewins 
served his apprenticeship with the company, and after con- 
siderable sea-going experience, he has been employed by it in 
various capacities at the Wallsend Works, and for the last 
fifteen years as works manager. His colleagues, in making the 
presentations, referred to the long association with the company, 
and regretted the reason of his leaving the company, but trusted 
the rest and change would soon restore him to his customary 
good health, and wished him every success in his future career. 


each signal has... .” This statement is incorrect, as each 
signal does not have upper and lower signals, ‘‘ for the first and 
second blocks respectively,’’ as you will note by referring to the 
figure showing aspects. The statement regarding the low- 


resistance relay is all right. 
A. H. Rupp, 


Signal Engineer, Pennsylvania Railroad Company. 
Philadelphia, December 4th, 1916. 


THE FOUNDRY CUPOLA. 


Sir,—With reference to the article by Mr. J. E. Hurst, 
appearing in your issue of November 24th last, entitled 
* Melting Steel in the Iron Foundry Cupola,” I beg to inform 
you that experiments on similar lines were conducted by me 
in 1913, with similar results. 

The process as conducted by me will be found embodied in 
Patent No. 6530, 1913, and as I am negotiating for the production 
of such an iron, I draw your attention to these facts. 

Of course, I do not imply that Mr. Hurst had knowledge of 
this patent ; and I was very interested to read his article and 
note the confirmation of my own experimental results. I was 
chiefly concerned at the time I made these experiments in the 
production of an iron suitable for malleable castings out of 
inferior classes of scrap, though I did not confine myself to the 
use of these qualities. The materials I used on account of their 
cheapness were galvanised, tinned, enamelled, lead-coated, or 
nickel-plated iron or steel scrap, and also these same qualities 
of iron and steel — from which zinc, tin, enamel, lead or 
nickel have been wholly or partially removed by a mechanical 
or chemical process. A. W. GrEGorRY. 

London, S.E., December 19th. 


MELTING STEEL IN 


LIGHT RAILWAYS. 
Srr,—Referring to the notice in to-day’s paper stating that 


‘the firm of Decauville and Company has been included among 


the businesses to be wound up, it has always been a matter 
of wonder and regret to me during my thirty years’ work 


| in connection with the development of the Tropics, especially 


within the Empire, that no firn. in England or within the United 
Kingdom has specialised in the fitting up of portable railway 
as Koppel in Germany and Decauville have done. Other 
continental firms have also made fair progress with this 


| far-reaching and remunerative industry, but I have yet to 





learn of an English firm that has even shown a reasonable 
amount of interest in this branch of the iron, steel, and railroad 
industries, 

And yet there has been a big demand for so convenient a 
method for transporting goods and produce on estates, and 
across country to feed the heavier railways, as any one will 
agree who has visited tropical estates, and for the reasons 
explained in my brochure on ‘The High Price of Sugar,” 
(viz., the need in the future to obtain greater efficiency and 
outputs per acre on estates of all crops) there should be, and 
will be, a much greater demand for light railways in the future. 

Knowing this, I call attention to this opening for increased 
British trade after the war, especially as those who start with 
the lightest of portable lines can, if they wish, soon secure 
large contracts for a much heavier class of work, covering a 
widespread area. H. HAMEL SMIru, 

Editor of Tropical Life. 
112, Fenchurch-street, E.C., December 20th. 


[We would draw Mr. Han el Smith's attention to a note which 
appeared in our issue of November 24th last, and in which it 
was stated that a new company entitled * Light Railways, 
Limited,” had been formed to deal with the export of allmaterial: 
connected with light railways, the special object being to 
supplant the enormous quantities of light and portable railway 
materials of German origin which have reached the Colonies 
during recent years.—Ep. Tue E.] 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, DECEMBER 30ru. 
Roya Instrrution oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture. II.: ‘‘ The Human Machine 
which all Must Work,” by Professor Arthur Keith. 3 p.m. 


TUESDAY, JANUARY 2np, 1917, 

Tue Roéntcen Socrety.—lInstitution of Electrical Engineers, 
Victoria Embankment, W.C. Pa on “A Spectroscopic 
Investigation of some Sources of Ultra-violet Radiation in 
relation to Treatment by Ultra-violet Rays,” by C. A. Schunk. 
8.15 p.m. 

Roya Instrrution oF GreAT Brirain.—Albemarle-street, 
Piccadilly, W. Christmas Lectures. ‘The Human Machine 
which All Must Work,” by Professor Arthur Keith. Lecture I11. 
3 p.m. 


WEDNESDAY, JANUARY 3rp. 

Royat Socretry or Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 

Tue InstiruTiIoN oF SANITARY ENGINEERS,—Caxton Hall, 
Westminster, S.W. Presidential Address by Mr. W. J. E. 
Binnie, M. Inst. C.E. 7.30 p.m. 


WEDNESDAY, JANUARY 10ra. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 

‘THe INstTrIruTION OF AUTOMOBILE ENGINEERS.— Royal Society 
of Arts, John-street, Adelphi, W.C. Paper on ** Notes on Screw 
Gauges,’ by Col. R. E.Crompton. 8 p.m. 


FRIDAY, JANUARY 2é6ru. 


Paysicat Society oF Lonpon.-~—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Agenda will 
be circulated later. 5 p.m. 








FIRST LONDON ENGINEER VOLUNTEERS. 





Headquarters, Chester House, Eccleston-place. 
ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander J. O. Cheadle. 

Next for Duty.— Platoon Commander A. Gerard. 

Monday, January Ist.—Technical for Platoon No. 2, at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. Lecture on Tele- 
phones, 7.30. 

Tuesday, January 2nd.—School of Arms, 6 to 7. Lecture, 
7.15, ** Street Fighting,’’ Company Commander Hynam. 
Wednesday, January 3rd.—Iinstructional Class, 6.15. 

Drill, Platoon No. 1. 

Thursday, January 4th.—Platoon Drill, Platoon No. 7. 
Ambulance Class by Medical Officer, 6.30. 

Friday, January 5th—Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25 to 8.25. Lecture on Telephones, 7.30. 

Saturday, January 6th.—Commanding Officers’ Parade, 2.45. 
Uniform, for Drill in Battersea Park. 

Sunday, January 7th—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45 a.m. Uniform, haversacks, water bottles. id-day 
ration to be carried. Railway vouchers will be provided. 

Musketru.—For all companies see Notice at headquarters. 

Note.—Unless otherwise indicated all drills, &c., will take 
place at headquarters. 


Platoon 


By order, 
Macieop YEARSLEY, Adjutant. 


Decen ber 30th, 1916. 








(Economy ts Metats anp Mareriats.—The Minister of 
Munitions announces that the Metals and Materials Economy 
Committee, recently appointed under the chairmanship of 
Mr._C. W. Fielding, will “‘ consider and suggest the action 
necessary to secure economies in metals and materials as regard 
their use in munitions of war, taking into consideration matters 
affecting design, methodsgof purchase, stocks, import, dis- 
tribution and control; with powers to take such evidence as 
may be necessary both from the Departments of the Ministry 
and from manufacturers.” 

TRADE OPENINGS IN PERU.—The following notes on markets 
for inery and hine tools in Peru, taken from a Report 
to his Government by a Special ane of the United States 
Department of Commerce, may be of interest to British manu- 
facturers. The principal demand for machinery and machine 
tools in Peru arises from the cotton mill$ and mines, but there 
is also a demand to some extent from the smaller industries 
mentioned below. In view of the development of the mining 
industry, mainly copper, gold, silver, coal, and petroleum, 
there is every reason to — an increased demand for mining 
machinery in thefuture. Openings exist for the sale of prospect- 
ing tools and smafl engineering supplies, stocks of which are 
carried by local importers and dealers. Peru also offers a 
market for hydraulic machinery and for pumping plant for 
irrigation and other purposes. In time, as the small mines 
develop, there is likely to be a more valuable market for heavy 
mining tools and machinery. At present these mines use 
hand tools almost exclusively, but the more prosperous of them 
will sooner or later install compressed air or electric drills, 
dynamos, and other cl of hinery belonging to minin; 
and concentrating plants, and the necessary repair shops wil 
require machine tools. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Closing-up 1916, 


Most finished iron makers are fully committed 
for at least four months in the new year. It is not 
surprising, therefore, that the close of 1916 finds them 
hurrying all the output they possibly can. The holidays 
have been short—decidedly shorter than usual—and 
employers are very anxious to press forward deliveries. 
This is particularly the case in the bar iron trade, both for 
best and merchant qualities. The makers’ position in 
respect of being able to oblige customers with deliveries is 
becoming more and more difficult. Most of the Stafford- 
shire ironmasters have just received a fresh War-office 
circular, asking for the release of all men under twenty-five 
for the Army, with the exception of actually skilled men. 
The request has caused grave concern, as unskilled men are 
necessary for what is known as ‘“‘ labouring’? work. One 
ironmaster states that if he had the requisite men he could 
increase the production of his works by 150 tons per week. 
W hat iron and steel masters will do in the present situation 
it is almost unpossible to tell. On the one hand, the 
Government Departments, as well as private customers, 
are clamouring for rolled iron and steel supplies, and on 
the other, the military authorities continue their ‘‘ combing 
out” operations. A meeting of finished ironmakers has 
been held to consider a request by buyers for 4 per cent. 
discount in lieu of the 24 per cent. lately withdrawn. 
The meeting decided to make no concession in view of the 
fact that all pig iron and other materials have to be 
bought net. The marked bar makers’ position on the 
contrary is unchanged ; the customary 2} per cent. is still 
being allowed. 


Iron Prices Now and a Year Ago, 


. Galvanised sheets are selling at £28 10s. to £29 10s. 
Black sheets, corrugated and plain alike, for merchant 
purposes are quoted £19 10s. and painted sorts £20 10s. 
per ton. Best bars are £15 10s. (standard); unmarked 
merchant bars, £13 15s. net at makers’ works or £14 10s. 
to £14 15s. and on to £14 17s. 6d. delivered in the 
Birmingham district, and bars of nut and bolt quality, 
£14 10s. delivered into the Black Country. Hoops (steel 
and iron) are £17 10s. to £19, and tube strip .ron, £15 to 
£15 10s. and upwards, At the close of 1915 manufactured 
iron prices on this market were quoted :—Galvanised 
corrugated sheets of 18 to 24 w.g., £24 to £26 per ton f.o.b. 
Liverpool, and plan sheets, £15 to £15 10s., thus showing 
an advance of £3 10s. to £4 10s. on galvanised sheets and 
£4 on plain sheets. Best bars twelve months ago were 
£13 10s.; unmarked bars, £12 10s. to £13 delivered, and 
nut and bolt qualities, £12 5s. to £12 10s. Marked bars 
have therefore established an increase during 1916 of 
£2 per ton, unmarked bars; 30s. to 40s., and common iron, 
£2. Iron hoops twelve months back were quoted £14 10s. 
to £15 10s., and tube strip, £13 5s. per ton, so that there 
has been an increase in the former of £3, and in the latter 
of 35s. to 45s. per ton. Puddled bars have also advanced 
£3 per ton, the present price being £12, against £9 at the 
end of last year. 


Pig Iron Prices : Comparisons. 


tes The year 1916 closes with Staffordshire pig iron 
prices at :—Common, 90s.; part-mine forge, 95s.; foundry, 
97s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm-air 
forge, 145s.; foundry, 155s.; special quality (Lord 
Dudley’s cylinder), 167s. 6d.; cold blast, 182s. 6d. North 
Staffordshire: No. 4 forge, 95s.; foundry numbers, 97s. 6d.; 
basic, 97s. 6d. A year ago prices were :—Common, 73s. 6d.; 
part-mine forge, 77s. 6d. to 80¢., and the other descriptions : 
Hot-air all-mine iron, 122s. per ton; special all-mine, 
140s, per ton; and cold blast iron, 160s. per ton. Even 
at the close of 1915 prices were considered very high and 
quite abnormal. All-mine iron—virtually hematite—was 
advanced 10s. per ton in the closing week of the year. Yet 
to-day’s figures compared with a twelvemonth ago show, 
it will be seen, a further advance of 16s. 6d. per ton on 
common forge iron, 15s. to 17s. 6d. on part-mine forge 
iron, and on all-mine iron, 20s. to 22s. 6d. per ton. 
Midland pig irons on the Birmingham market finish up 
1916 at the following quotations :—Northamptonshire : 
No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 
90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; basic, 
97s. 6d. Derbyshire: No. 4 forge, 90s.; No. 3 foundry, 
92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 96s. 6d.: 
basic, 97s. 6d. Twelve months back, Northampton grey 
forge iron was quoted 75s. to 77s. per ton, and No. 3 
foundry up to 80s. Derbyshire forge iron was quoted 
78s. to 79s. and upwards. There has, therefore, been an 
advance on the year of 10s. to 12s. 6d. r ton in 
Northampton forge iron, and No. 3 foundry 10s., while 
Derbyshire forge material has risen 10s. to 12s. per ton 
and foundry brands in proportion. 


Raw Iron Current Conditions. 


Midland and Staffordshire pig iron smelters are 
no longer apprehensive that they may be left to carry 
stocks. They predict that in the coming year the problem 
will be how to meet the requirements in raw iron. Full 
maximum prices are quoted for most classes of pig iron. 
Buyers of Northamptonshire forge are still able to force 
some concession, but Is. is about the full extent of it. 
Staffordshire and Derbyshire makers are quoting limit 
prices for both forge and foundry sorts. Though many 
of the foundries are working irregularly, there are sub- 
stantial orders for pipes about, and these help to consolidate 
the position. Some of the Midland smelters have sold 
three months ahead, and could do a lot more forward 
business than they deem it wise to undertake. Generally 
speaking, transactions are kept within such compass that 
they can be cleared off within the first two months of the 
New Year. 


Steel ‘‘Semis” Trade and American Offers. 


Su The Staffordshire rolled steel works have un- 
limited work on hand. Requirements outside the primary 





categories in the official system of certificates receive scant 
attention. Endeavours are made to maintain merchants’ 
stocks of finished steel bars and sections in something like 
reasonable proportion, but steel makers have very great 
difficulty in doing so in view of the prior claims made upon 
them. United States supplies of semi-material have sunk 
to a low ebb. Fantastic prices are quoted for odd lots 
which become available now and again at Liverpool. A 
Birmingham merchant has this week been quoted by an 
American house for 2000 tons of billets at £17 per ton, but 
the offer was declined. It is really difficult to place orders 
for raw steel bars and billets for rolling down purposes 
even at several pounds a ton above the rates current at 
the end of 1915. Most American sellers who were offering 
through their agents on this side have practically with- 
drawn all their offers, their output being, it is said, largely 
earmarked for the first half of 1917. Billet prices, which 
are nominal, are now quoted in dollars c.i.f. Liverpool. 
On the latter basis, it is stated on the Birmingham market 
this week, it is possible that orders might be taken for 
shipment from American Gulf ports at about 83 dols., 
subject to confirmation from the other side, for January 
to June delivery on this side. But there is a wide margin 
in the cost of freight between Gulf and American Northern 
ports. Terms from the latter are about 95 dols., more 
than one-third of which is swallowed up by the railway 
charges, freight, and insurance. Wire rods are very badly 
wanted just now by the Birmingham wire drawers, but 
there is virtually nothing being offered. Prices nominally 
range from £23 to £26 c.i.f. Liverpool, for delivery in the 
first half of 1917. It is increasingly difficult to make 
advance purchases of American finished rolled steel. 
Prices have steadily risen throughout the whole of 1916, 
while fancy premiums are now obtainable for near 
shipment. 








LANCASHIRE. 
(From our own Correspondents.) 


Iron, Steel, and Metais. 


THERE are practically no markets in the iron 
and steel trades here, and nothing can now be done of any 
importance until the new year ; and the opportunity occurs 
to review the history of the trade in Lancashire during the 
year. We are now so fully accustomed to control and 
restriction in all directions that it will come as a surprise 
to some people that the regulations under which the trade 
is now struggling are none of them more than a year old ; 
and that a single twelve months of war has enabled us to 
become used to conditions which would before the war 
have been thought utterly fantastic. 

If the object which the Government had in view when it 
interfered with the freedom of trade was simply to prevent 
prices from rising, the measures taken have failed in a good 
many instances, if not in the majority ; but no doubt the 
main object was to conserve supplies of iron and steel for 
war purposes, and to divert them from ordinary trade 
purposes. The price of Cleveland pig iron in Man- 
chester when the year opened was 87s. per ton, and that of 
Derbyshire 82s. 6d. For Lincolnshire iron 87s. 9d. was 
asked, but it was a fictitious price, and no more than 
82s. 6d. could be obtained. At the end of the year we find 
Derbyshire selling at 97s. 6d., and Lincolnshire at 99s. 6d., 
while it is impracticable to buy any Cleveland iron for 
delivery in this district. The rise is partly the result of 
the steady endeavour to put as many furnaces as possible 
on to the production of hematite and basic pig, in order to 
increase the home output of steel ; and as this process is 
still going on there is some anxiety, as the year comes to a 
close, with regard to the effect which it may yet have on 
the position of foundry iron during 1917. The final 
maximum prices for foundry iron were fixed on July 19th 
at 92s. 6d. for Derbyshire and Lincolnshire No. 3, 97s. 6d. 
for Staffordshire, and 90s. for Northamptonshire, and these 
are the only prices which now have any interest for the 
Lancashire consumer. In practice the Lancashire iron- 
founder has to rely upon Derbyshire iron, for the quantities 
of Staffordshire iron suitable for delivery in Manchester 
are limited, and Lincolnshire foundry iron is now produced 
on & very small scale. Up to the end of the year there has 
been no interference with the free sale and delivery of 
these foundry irons, but the control over Cleveland iron 
has been maintained, with occasional periods of relaxation. 
In Lancashire foundry work the main inconvenience of the 
year has been the lack of hematite foundry iron and the 
excessive prices of Scotch. The latter iron at the begin- 
ning of the year stood at 100s. per ton delivered, or 17s. 6d. 
more than the price of common pig iron, and this great 
difference was even then very much resented by founders ; 
but worse was to come, for quite early in the year, when 
Derbyshire iron was allotted the maximum price of 87s. 6d. 
on trucks, and Cleveland iron was fixed at 82s. 6d., the 
Scottish ironmasters were permitted, much to the surprise 
and disgust of consumers, to raise their prices to 114s. on 
trucks for the lower class brands, and 115s. 6d. for the higher 
class. Why this comparatively extravagant price was 
allowed is still something of a mystery ; and that it was 
unreasonable at the time is obvious from the fact that 
when the Midland itonmasters were given another 5s. per 
ton, no advance was given in Scotch iron. The result has 
been that throughout the year Scotch iron in Manchester 
has cost the founder from about 40s. per ton more than 
Derbyshire up to July, and about 35s. more after that date. 
Of course this position of affairs has led to a much reduced 
consumption.of Scotch iron in the district, and a movement 
towards the use of No. 1 Midland irons instead. When 
normal times return it is possible that the Scottish makers 
will regret that the Government allowed them to have 
their own way in the matter of foundry iron prices, for a 
change may have then come over foundry practice in 
Lan ire which will permanently affect the consumption 
of Scotch iron, no matter what the price may be. 

The position in semi-steel has been getting steadily 
worse throughout the year. The home production is, of 
course, needed for Government purposes, and the price 
has been absolutely under control, but it was hoped that 
a fair supply would have been obtainable from America, for 
Bessemer billets were seliing then at about £6 10s. to £7 
f.o.b. American ports, and business was being done on c.i.f. 
terms at £11 10s. and £12. The price was then thought 
very extravagant, but those consumers who had the pluck 





to arrange for six months’ supply had afterwards good 
reason to congratulate themselves. During the second 
half of the year it became obvious that the hope of Ameri- 
can supplies was illusory, and towards the third quarter 
American makers ceased to offer any 2in. billets. Some 
heavier semi-steel was still available, but the prices 
became absolutely prohibitive, and at the end of the year 
the price of billets in America is more than twice as much 
as at the beginning. This, of course, does not mean that 
the price delivered here is twice as much, but the advance 
has been enough to put a practical stop to the trade. 

In scrap the movements have been far more moderate 
than in billets or in pig iron, and it is for this reason that 
the trade is looking for higher prices in 1917. When the 
year opened wrought scrap was quoted in Lancashire at 
£5 10s., and cast scrap at 85s. to 90s., with ordinary 
qualities of steel scrap at 100s. The two former classes 
have not been interfered with by the authorities, but a 
maximum price of 110s. has been placed upon steel scrap, 
and in the absence of definition has led to a great deal 
of confusion. Ordinary qualities of steel scrap rose at one 
time to about 105s. on trucks in Lancashire, but have since 
declined, and the price at the end of the year is practically 
the same as at the brginning, viz., 101s. on trucks. It was 
only towards the close of the year, or at any rate during 
the last quarter, that wrought scrap became much dearer, 
and the total rise on the year is about 20s. per ton. Cast 
scrap is from 5s. to 10s. dearer than it was in the early 
part of the year. 


Barrow-tn-Furvess, Thursday. 
Hematites. 


There has been no cessation of activity in the hematite 
pig iron trade during the holidays. The works have been 
just as busily employed producing iron to meet the big 
demands that smelters are experiencing on every hand. 
Before long it is hoped that the output will be materially 
increased, for active preparations are on hand in many 
works in Furness and also Cumberland. On_ local 
account alone the requirements of users are very heavy, 
and very little of the iron made at some works leaves the 
district. Prices are at the maximum, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton f.o.t., 
and special brands are at 140s. per ton, with warrants idle 
at 115s. per ton. The prospect for the new year are for 
a long continuance of the present busy state of affairs. 


Iron Ore. 


There is an increasing demand for iron ore, and 
raisers are endeavouring to meet it by altering the system 
of working at the mines in favour of three shifts instead 
of two. The work of searching for ore is being carried on 
in several parts of the district. 


Steel. 


In the steel trade but a short holiday has been 
observed, and the works are again on. The output of 
semi-manufactured steel for munitions of war has been 
increasing of late, and it is hoped further to augment 
delivery. On all hands there is a brisk demand for ship 
plates for the merchant tonnage that is being taken in 
hand at many yards, but nothing is being done as yet at 
Barrow. The steel foundries are full of Government work. 


Shipbuilding and Engineering. 


These trades were stopped last week end, but 
resumed operations yesterday morning, and will cease 
over New Year’s day from Friday night. In the meantime 
general repair work, long delayed, is being carried out in 
the works. 


Fuel. 


For steam coal there is a brisk demand, and 
Lancashire or Yorkshire qualities are at 25s. to 27s. 6d. 
per ton delivered. House coal is in full demand at 27s. 
to 38s. per ton. For coke the demand is strong, with 
East Coast sorts at 33s. to 35s. 6d., and Lancashire quali- 


ties are at 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Holidays. 


THE decision of the Ministry of Munitions to 
recognise three or four days’ holiday over the Christmas 
and New Year for controlled firms was a very welcome 
announcement and one that is being taken full advantage 
of in this district. . There is no particular uniformity im 
the arrangements, but all workers, with the exception of 
those required for the overhauling of plant and machinery, 
are sharing to some extent in this relaxation. That a 
break so prolonged is possible is clear evidence oi the 
wonderfully improved position now occupied by the 
Allies generally with regard to supplies of munitions, 
whilst at the same time the holiday is designed as the 
Government’s testimony to the splendid work accom- 
plished by the munition makers. The number of cases 
brought before the Munitions Tribunal shows, of course, 
that the slacker is still with us, but if he is not just a 
negligible quantity he is, at all events, in a quite small 
minority, and even so will not be tolerated very much 
longer. The vast majority are working magnificently 
and know how to appreciate the holiday without abusing 
it. 'The manner in which output has bounded up has been 
one of the marvels of the past year, and when peace comes 
once more, this new pace that has been set by the require- 
ments of the war will be in many cases accepted as the 
standard for the big development in production that is 
being planned. As already indicated, a certain number of 
men have been kept busy through the holiday attending 
to necessary repairs to machinery, &c. The strain since 
the break in September has been very severe, but beyond 
a certain point engineers know it is dangerous to neglect 
a thorough overhauling, besides which machinery, like 
human beings, benefits by a period of rest. So far as the 
employees are concerned, this was clearly shown after the 
September holiday, when the work put in was much more 
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spirited and sustained, with the result that whatever loss 
in output occurred through the stop was practically all 
made up. 


New Buildings. 


One of the outstanding features of the year has 
been the extraordinary number of extensions of works 
and new buildings. The record for 1915 was an excellent 
one, but that for the past twelve months easily supersedes 
it. The statistics of the Building Department of the 
Sheffield Corporation show that the number of buildings 
approved or erected was almost 1200, of an estimated value 
approaching three-quarters of a million sterling. Many 
were, of course, of a minor character, but some were 
buildings of first importance. The erections included large 
furnace, hammer and machine shops, gun shops, petrol 
stores, compressor house, stamping and annealing shops, 
shell departments. A few of the larger firms alone have 
spent in this way half-a-million between them. With the 
shortage in the labour supply, builders have been scarcely 
able to look at contracts for public development schemes 
and private enterprise, which have been simply hung up 
until more favourable conditions. Mention should be 
made in this connection of the large amount of new 
building proceeding in fulfilment of employers’ plans for 
improving the general conditions under which their people 
work. The fact that so many women and girls have 
entered the steel and engineering establishments has 
necessitated the prompt provision of improved sanitary 
and other arrangements for them, and this seems to have 
opened the eyes of many managements to the desirability 
of studying the comfort of all employees, male as well as 
female, in a way which is quite new. It is realised, as the 
chairman of Cammell, Laird’s said recently, that after the 
war, so greatly will outputs have been permanently 
expanded, there will be no little difficulty in getting 
together and retaining adequate staffs, and the best 
workpeople will be attracted to those places where the 
most comfortable conditions prevail. Thus a considerable 
amount of the building now proceeding refers to the 
construction of mess rooms, canteens and dining-rooms, 
according to the ambitious nature of the plans of respective 
firms. There is now very little available vacant land for 
any kind of buildings, but within the east-end zone or 
works district of the city there is a good deal of property 
more or less of the slum order, and gradually these small 
cottages are being bought up and absorbed into new works 
and extensions. One direction in which a little land can 
still be obtained is on the Rotherham boundary, but 
development operations on both sides of the boundary 
line are speedily absorbing this, and at the same time are 
connecting Sheffield and Rotherham by a continuous line 
of works where two or three years ago was open country. 


At the End of the Year. 


Speaking of Rotherham reminds me that that 
town is, of course, often included for industrial purposes in 
the loose term “‘ the Sheffield district.’” Few towns of the 
size of Rotherham are doing more for the nation just now. 
The work comprises all the ferrous and non-ferrous metals, 
from the making of a crank shaft for the largest dreadnought 
to the smallest mechanical part required in an aeroplane. 
Activities are at present, however, all in the direction of 
war requirements, there being a flatness about the staple 
trades of the district, such as railway wheels and 
axles, wagons, stove-grates, and light castings. That 
is how matters stand at the close of the year, but 
makers of the last-named are directing their attention to 
the manufacture of small stoves and cooking appliances, 
which are being called for in large quantities for encamp- 
ments and hospitals at home and across the Channel, as 
well as on the Orient. In the Sheffield area proper very 
few orders are reported placed for new railway wagons, 
chic ly owing, perhaps, to the increased cost of labour and 
materials, for prices have advanced roughly £25 per wagon, 
the present quotation for 12-tonners being £138 to £140 
for cash—a very tall figure and one calculated to discourage 
all new building that can possibly be postponed. In the 
neighbouring district of Doncaster, however, it is said that 
wagons are much in demand and cannot be supplied fast 
enough to meet requirements. Another neighbour of 
Sheffield—Chesterfield—closes the year’s accounts with 
a fine balance of trade on the right side. There}have been 
big developments there in the engineering industry, one 
firm alone having been engaged upon extensions of premises 
and the putting down of new plant at a cost of almost 
£250,000. Other iron and steel firms there have made 
considerable additions to buildings and machinery to cope 
with the abnormal demand created by the war, and expan- 
sion upon an even larger scale would probably have been 
justified, but a few of the firms seem a little chary about 
sinking capital which may or may not be remuneratively 
employed when peace returns. According to the best 
opinions on the point, however, there is little need for such 
caution. Regarding the manner in which women are 
filling the places of the men, a Chesterfield firm is employing 
female labour on circular saw work; women, too, are 
making ammunition boxes, tube straightening, and 
making shell presses. 


Iron, Steel, and Coal. 


As usual at this time of the year, business in the 
iron and steel markets has tailed off and the close of the 
fourth quarter finds practically nothing being done. So far 
as hematite irons are concerned, this is simply because of 
the suspension of operations at the munition works, the 
demand being actually very heavy indeed, but common 
irons, whilst in fair request, aré not too strong a market. 
Values, however, are very firmly held and there is a 
recrudescence in some quarters of the talk of a revision 
upwards of the maximum rates. Asa matter of fact, there 
seems no substantial indication of any such thing ; indeed, 
values are about as high as they should be. Billets are 
still virtually unobtainable, except for the purposes of 
munitions manufacture, this remark: applying to both 
basic and acid qualities, but especially the latter. The 
end of the year found the local demand for steam coal and 
cobbles exceptionally heavy, collieries having been greatly 
pressed for extra supplies. Generally these were forth- 


coming, though perhaps not quite so freely as consumers 
would have wished. The inland market continues to find 
relief from the smaller tonnage going to neutrals, but 
France and Italy are taking considerable quantities of 





fuel. The open market is practically devoid of steam nuts, 
which are in strong request, with values firmly held. 
Collieries are under a full inquiry for slacks, particularly 
the better sorts, and for house coals of all kinds they are 
being greatly pressed for delivery. For steams, best York- 
shire hards are quoted at 17s. 6d. to 18s.; best Derbyshire, 
16s. 9d. to 17s.; seconds, 16s. 6d. to 16s. 9d.; and cobbles, 
16s. 6d. to 17s. Coke remains in strong request at the 
maximum rates. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Holiday Markets. 


THE various markets have been so completely 
under the holiday influence during the week that business 
has been practically at a standstill. It is certain, however, 
that there will be no cessation in activity for many months 
to come. Order books are overloaded with future busi- 
ness, and a considerable period must necessarily elapse 
before this is run off, even although no fresh orders are 
placed in the meantime. The predominating feature in 
this tremendous activity is, of course, the Government 
orders, which have practically eliminated ordinary com- 
mercial business. Government orders, Government 
orders, and still more Government orders is the ery which 
comes from all the manufacturers. In these circumstances 
it was absolutely essential that the Christmas holidays 
should be limited, and practically all the mills were 
operating again on Wednesday morning. The demand 
for steel in particular is so great and insistent that in a 
number of cases smelters were induced to start a day 
earlier. It will therefore be seen that the North-East 
Coast is in earnest to do all it can to supply the nation’s 
needs with the utmost rapidity. 


Cleveland Iron Trade. 


Business has been dull and quiet in consequence 
of the holidays, but the tone of the market continues 
strong. The removal of the embargo on sales for delivery 
to Scotland for next month has released a fair number of 
inquiries. In view, however, of the holidays, makers are 
inclined to postpone most of the business till the turn of 
the year, especially having regard to the fact that con- 
sumers, as a whole, are fairly well covered for the present. 
Another reason for delay is the position of buyers in 
relation to the new Founders’ Committee, the sanction of 
which is apparently necessary before actual business can 
be done. But the committees—there is one for the North 
of England and another for Scotland—have only just got 
into operation, and the notices issued appear to give but 
very little time for the fulfilment of official requirements 
of iron if next month's delivery is to be secured. Northern 
consumers are all holding off till the new year, and are 
more concerned with the question of deliveries under 
current contracts. The maximum home prices remain 
unaltered at 87s. 6d. for No. 3 Cleveland pig iron, No. 4 
foundry and No. 4 forge, and 91s. 6d. for No. 1. There 
is still a good deal of inquiry for iron for export to the 
Allies. The export f.o.b. prices te the Allies are :—No. 1 
102s. 6d.; No. 3, 97s. 6d.; No. 4 foundry, 96s. 6d.; and No. 4 
forge, 95s. 6d. The number of furnaces in blast has been 
increased by the addition of a new furnace on hematite ; 
a furnace has been taken off hematite and put on Cleveland. 
This makes the number in blast in the North of England 
76, of which 32 are on Cleveland and 44 on hematite and 
special kinds of iron. : 


Hematite Pig Iron. 


The hematite pig iron trade is very busily em- 
ployed, and there are evidences that this brisk state of 
affairs will be more marked in the immediate future. 
More iron is being made, and with an increased supply of 
raw material, which is being arranged for, additional 
plant will be put into motion to meet the greatly increased 
demand for iron on the part of makers of munitions of 
war. Makers are overwhelmed with orders, and are 
doing their best to satisfy their customers. There is no 
alteration in the maximum home price of East Coast 
mixed numbers, which stands at 122s. 6d. The export 
price to France is 137s. 6d., and to Italy 142s. 6d. 


Iron-making Materials. 


In the foreign ore trade a local committee is 
reported to have been formed for the allocation of supplies. 
There is great pressure for coke, but the price of good 
medium furnace kinds remains unaltered at 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel, 


A general resumption of operations was made 
at the iron and steel works on Wednesday, and in a few 
fortunate cases the steel smelters started a day earlier. 
Conditions vary very little. The demands of the war 
departments are as pressing as ever. The output is 
enormous. Producers of manufactured iron are also 
exceedingly busy. The following are the home maximum 
quotations :—Steel ship plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d. 
Export quotations are as follows :—Common iron 
bars, £14 17s. 6d.; best bars, £15 5s.; double best 
bars, £15 12s. 6d.; treble best bars, £16 ;° packing iron, 
£11; packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship plates, Zin. and upwards, £13 10s.; 
ysin., £13 15s.; jin., £14; ;%in., £16; 4fin., £18; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 
joists, £11 2s. 6d.; steel strip, £17; heavy sections of 
steel rails, £12; all less 24 per cent. except ship plates, 
angles, and joists, packing iron and iron bars. 


The Coal Trade. 


With regard to the coal trade there has been little 
alteration in the situation this week, although new business 








has been at a standstill, holiday influences prevailing 
in all branches of the market. The output of the collieries 
is fully disposed of up to the year end, and on the other 
hand the tonnage available is already stemmed,so that 
the only opportunity which offers is when the contracted 
tonnage is seriously delayed. There are small lots here 
and there available for spot trade, but merchants are 
handicapped for want of tonnage. There is, however, 
a prospect of more tonnage being available after the 
holidays are over. Best steams are quoted firmly at 30s., 
and secondary steams, although very quiet, are stated 
to be a little steadier, though the prices reveal a very 
wide range. Smalls are much in evidence, but the prices 
are weak and trade would be welcome. Unscreened 
steams are easy at about late prices. The Durham market 
is, on the whole, a shade steadier, and the outlook is 
brightening. Steams are steady. Gas bests are also 
fairly steady, with 25s. as a basic price. Seconds are 
from 18s, to 20s. Coking coals are firming for the forward 
market, but spot prices are in the main unaltered. 
Bunkers are quiet for spot, and a little steadier for forward 
positions. Coke is still very firm for best foundry sorts. 
Patent coke is at about 38s. 6d. to 40s. Gas coke is 
quiet but unaltered in price. Quotations are as 
follows :—Northumbe lands: Best Blyth steams, 30s.; 
second Blyth steams, 24s. to 26s.; best smalls, 
18s. to 20s.; Tyne prime steams, 29s. to 30s.; Tyne 
second steams, 24s. to 26s.; special Tyne smalls, 20s. 
to 2ls.; ordinary smalls, 17s. to 17s. 6d.; unscreened, 
20s. to 22s. 6d.; households for home market, 21s.; for 
export, 30s. nominal. Durhams : Best gas, 25s. to 27s. 6d.; 
second gas, 18s. to 20s.; special Wear gas, 30s. to 33s.; 
smithy, 20s.; coking unscreened, 18s. to 19s.; coking 
smalls, 17s.; ordinary unscreened bunkers, 17s. to 17s. 6d.; 
bests, 18s. to 19s.; superiors, 25s.; gas coke, 32s. to 34s.; 
blast-furnace coke, 28s., at ovens, fixed price; foundry 
coke, 42s. 6d. to 45s. 








SCOTLAND. 
(From our own Correspondent.) 


Holiday Pressure. 


In these days of intense activity and enormous 
outputs it appears possible, on occasion, to increase 
activities and to induce even greater productions. This 
has been the case in industrial circles in Scotland during 
the past few days, and will continue throughout the 
present week, in view of the stoppage for the New Year 
holiday. The majority of the works in the st el, iron, 
and kindred trades are ‘controlled’’ establishments, 
and will be closed on Monday, Tuesday, and Wednesday, 
the Ist, 2nd, and 3rd January. In a number of instances 
the machinery has been running continuously for two 
years at high pressure, and manufacturers are looking 
forward to the end of the year when an opportunity will 
be afforded them of restoring their plants to a state of 
the highest efficiency. 


Bad Timekeeping—Glasgow and the Coventry Scheme. 


The scheme for dealing with bad time-keeping 
among munition workers which is in operation at Coventry 
could very easily be extended to other areas. The scheme 
is simply that the Local Labour Advisory Board interviews 
men whose time-keeping is complained of by the employers 
and endeavours to persuade them of the bad results of 
their conduct. If that appeal has not the desired effect 
the case is referred to the Munitions Tribunal, at which 
the offender is left undefended by his union. The 
machinery for such a scheme already exists m Glasgow, 
but is not taken advantage of. The Local Labour 
Advisory Board, it is understood, has only had two cases 
reported to it, and in neither case did the procedure 
go the full course. Complaints in the Glasgow area 
are, apparently, taken direct to the Munitions Tribunal. 


Timber. 
Business in timber has been more satisfa_tory 
of late. Transactions have been numerous, and 
The 


prices have appreciated to a considerable extent. 
advance over the past few weeks represents about £4 a 
standard. A large demand exists for shipbuilding woods, 
particularly teak. Practically all of the recent shipments 
of pine and spruce from Montreal have been sold from 
the quay. Firm as prices are at present, merchants 
anticipate a very substantial rise in values after the turn 
of the year. 


Pig Iron. 


Scotch pig iron makers are well placed for 
business, expecially in the case of hematite, for which there 
is a very urgent demand. Other qualities are less active, 
but the production now being limited nearly everything 
is being diverted to war work, although now and then 
consumers are fortunate in receiving a licence for shipment. 
Exports for the past week amounted to 924 tons—679 tons 
foreign, and 245 tons coastwise—against 4512 tons in 
the same week last year. Pig iron warrant stocks now 
amount to 5538 tons, compared with 116,098 tons at the 
end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock at Ardrossan, No. 1, 130s.; No. 3, 125s.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron 
at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no relaxation whatever in the activity 
which has characterised the Scotch iron and steel works 
for a long time now. Prices, unless officially fixed, are 
firmer, but even at the higher prices asked delivery can 
in no case be guaranteed. At the steel works shell bars 
and billets are receiving first attention, Admiralty 
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material coming next, so that comparatively little is 
available for ordinary mercantile work. With the excep- 
tion of consignments to the Allies no steel is being shipped 
abroad, Steel angles are quoted £14 7s. 6d., ship plates 
£14 10s., boiler plates £15 10s., all per ton, net, for export. 
Makers of black sheets are securing large outputs of the 
heavier gauges. Some difficulty is still being experienced, 
however, in obtaining full supplies of sheet bars from 
local producers, and it is not always possible to keep 
plants fully occupied. The price is about £18 5s. to 
£18 10s, per ton, net, for export. Galvanised sheet, 
owing to the high price now asked for spelter, has now 
almost passed away unless where Government business 
demands this class of work. Ordinary makers are content 
to receive red or black painted sheets in the meantime. 
Malleable iron makers are doing as much work as they can 
possibly undertake. ‘Crown”’ iron bars are quoted about 
£14 12s. 6d. per ton, net, for export, and mild steel bars 
£17 5s. to £17 10s. per ton, net, for basis sizes. The 
engineering trades are all very busy, and only occasionally 
are they allowed to engage in ordinary mercantile work 
in view of the national demands. 


Coal, 


Conditions in the coal trade in Seotland, which 
have been unsatisfactory for the past few weeks, show 
little sign of improvement. There is no lack of inquiries 
or orders, but the scarcity of tonnage is becoming rather 
serious in certain districts. In the West of Scotland the 
export trade is very quiet, and prices could easily be 
arranged for prompt business. Home requirements, 
however, are as heavy as ever, and all classes of splints 
and washed fuel are well booked up. Ell coals are quoted, 
f.o.b. at Glasgow, 19s. 6d. to 24s.; splints, 23s. to 32s.; 
navigations, 30s. to 32s.; steams, 19s. to 25s.; treble nuts, 
23s. 6d.; doubles, 22s.; singles, 21s. per ton. The position 
in Fifeshire is improving. All classes of coal are now in 
good demand, and values are well maintained. First-class 
screened navigations are quoted at Methil or Burntisland 
30s. to 34s.; unscreened, 27s. to 29s.; first-class steams, 
29s. to 30s.; third-class steams, 22s. per ton. The 
collieries in the Lothians district are also in a comparatively 
good position. Orders have been more frequent of late, 
and the market is not now so much affected by the 
irregular arrivals of steamers. Best’ steams are quoted, 
f.o.b. at Leith, 26s.; secondary qualities, 24s. 6d. per ton. 
The aggregate shipment from Scottish ports during the 
past week amounted to 160,757 tons, compared with 
175,042 in the preceding week, and 188,851 tons in the 
corresponding week of last year. 


Scottish Surfacemen’s Award. 


Sir George Askwith has issued his award to the 
Scottish colliery surfacemen. An advance of 8d. per day 
is granted to surfacemen earning over 3s. 6d., and 4d. to 
those getting 3s. 6d. per day or under. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Wirx holiday conditions prevailing there has 
been no specially new feature to record in coal trade affairs. 
Very gradually, however, something fresh is made known 
concerning State control of the collieries. Last week a 
deputation from the Federation Executive had an interview 
with the Prime Minister for the purpose of clearing up 
some of the points which are obscure. As far as can be 
ascertained, the replies of the Prime Minister were, with 
certain qualifications, regarded as very satisfactory. It 
appears that he made it quite clear that the miners would 
not be under the Munitions Act, and that State control 
meant in effect. the State control of the coal output at the 
pithead. The deputation apparently came away pleased 
with the result of its interview, its opinion being that 
there was nothing to worry about so far as the miners were 
concerned. Nothing further, however, is known as to 
how the coalowners will be treated, but the belief has been 
entertained that a price at the pithead would he fixed by 
the Government, this being regarded as the only way 
possible to solve the wages problem. 


Coals for Allies. 


There is to be no change in the price of coal under 
the limitation schemes for the supply of coals to France 
and Italy. The-schemes were subject to revision at the 
end of December, but at a meeting of the representatives 
of the mining districts of the United Kingdom held last 
week-end, at which the matter was discussed, it was 
decided not to suggest any amendment at the present time, 
and the schemes so far as prices are concerned, viz., 30s. for 
large and 20s. for smalls, will continue as at present. 


Fuel Shipments. 


Shipments of coal, coke, and patent fuel from 
South Wales were rather better than the preceding week, 
and amounted to 258,217 tons, the figures for the various 
ports being Cardiff, 118,892 tons ; Newport, 49,314 tons; 
Swansea, 51,895 tons, and Port Talbot, 38,116 tons. The 
Allies took 203,696 tons or 78.88 per cent., and the neutral 
countries received 54,521 tons or 21.12 per cent. France 
altogether imported 137,182 tons or 55.26 per cent. of the 
total shipped. Cardiff sent 41,969 tons, Newport 21,191 
tons, Swansea 39,601 tons, and Port Talbot 34,421 tons. 
As regards the exports to neutral countries, Spain took by 
far the bulk, viz., 43,633 tons out of 54,521 tons. Italy 
only received 26,171 tons, while 16,217 tons went to 
Portugal. 


Current Business. 


Since writing last week there has practically 
been no business, everything being under holiday 


conditions ; most exporters had earlier completed what 
arrangements were necessary for loading immediately 
before and after the holidays, and were quite content to 
leave the rest until it was seen how things developed. 
The coal market, however, left off with a decidedly firm 
tone, and as tonnage supplies had improved there was 





every prospect of the firmness continuing for a time at 
any rate. Coals were in fact so tight that the ordinary 
exporter could get none of the superior qualities and not 
much of the lower grades. Quotations were purely 
nominal, but while nothing above 30s. was reported to 
have been paid, some colliery salesmen indicated up to 
35s. for leading Monmouthshires. No. 3 Rhondda large 
and No. 2 Rhondda were also quoted about the limitation 
figure of 30s., while smalls were distinctly better, best 
bunkers being up to 20s., with seconds 18s. to 19s., and 
cargo sorts from 14s, to 17s., and in one or two cases even 
20s. for the best was spoken of. Patent fuel was dull, but 
there being very little pitwood about, prices of this 
commodity were firm at 49s. 6d. to 50s. 6d. 


Approximate Prices, 


Steam coal : Best Admiralty large, nominal ; best 
seconds, nominal ; seconds, 29s. to 30s.; ordinaries, 28s. to 
29s.; best drys, 29s, to 30s.; ordinary drys, 26s. to 28s.; 
best bunker smalls, 19s. 6d. to 20s.; best ordinaries, 18s. 
to 19s.; cargo smalls, 16s. to 17s.; inferiors, 14s. to 16s.; 
best Monmouthshire Black Vein large, 29s. to 30s.; ordi- 
nary Western Valleys, 29s. to 30s.; best Eastern Valleys, 
29s. to 30s.; seconds, Eastern Valleys, 27s. to 29s. Bitu- 
minous coal : Best households, 24s. 6d. to 25s. 6d.; good 
households, 23s. 6d. to 24s. 6d.; No. 3 Rhondda large, 29s. 
to 30s.; smalls, 20s. to 22s.; No. 2 Rhondda large, 28s. to 
30s.; through, 24s. to 25s.; smalls, 18s. to 20s.; patent fuel, 
49s. to 50s. Coke: Special foundry, 62s. 6d. to 65s.; 
good foundry, 57s. 6d. to 62s. 6d.; furnace, 50s. to 52s. 6d.; 
pitwood, ex ship, 49s. 6d. to 50s. 6d. 


Newport, 


The improved arrival of tonnage has materially 
strengthened Monmouthshire coals as compared with a 
week or two ago. As the holidays have resulted in reduced 
production supplies are likely to be difficult for some days 
at least. Prices are firm, the majority of the leading 
descriptions of large coals being about 29s. to 30s., with 
indications of going higher. Approximate values :—Steam 
coal ¢ Best Newport Black Vein large, 29s. to 30s.; Western 
Valleys, 29s. to 30s.; best Eastern Valleys, 29s. to 30s.; 
other sorts, 27s. to 29s.; best smalls, 18s. to 19s.; seconds, 
15s. to 17s. Bituminous coals: Best house, 24s. 6d. to 
25s. 6d.; seconds, 23s. 6d. to 24s, 6d.; patent fuel, 35s. to 
37s.; pitwood, ex ship, 49s. 6d. to 50s. 6d. 


Swansea. 


Anthracite coals have continued to be a very 
quiet market. The supply of tonnage has not been up to 
expectations, and as a consequence supplies of coals are 
in excess of the demand for early loading, and the tone is 
rather easy. There is, however, a slightly better inquiry 
for forward shipment. Anthracite: Best malting large, 
30s. to 32s.; second malting large, 27s. to 29s.; Big Vein 
large, 24s. to 27s.; Red Vein large, 22s. to 25s.; machine 
made cobbles, 37s. 6d. to 40s.; Paris nuts, 37s. 6d. to 40s.; 
steve nuts, 36s. 6d. to 39s.; beans, 27s. 6d. to 29s.; machine 
made large peas, 20s. to 22s.; rubbly culm, 12s. to 12s. 6d.; 
duff, 6s. to 6s. 6d. Steam coal: Best large, 27s. to 28s.; 
seconds, 25s. to 26s.; bunkers, 20s. to 24s.; smalls, 12s. to 
18s. Bituminous coal: No. 3 Rhondda large, 28s. to 
30s.; through and through, 23s. to 25s.; smalls, 18s. to 20s.; 
patent fuel, 34s. to 35s. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 6th. 


Tue steel market is gaining in strength and in activity. The 
advice of the Federal Board in financial dealings with other 
Governments is resulting in some speculation as to the ultimate 
outcome. The belief, however, prevails that war necessities 
will be of such character as to maintain the present drain on the 
American mills. It is recognised here that British munition 
production is steadily increasing. Thereis not a single indication 
of a subsiding demand from abroad or at home. Capacity for 
the second half of next year is steadily filling up with all the 
urgency of demand. There are many who cling to the belief 
that prices will in a not remote future turn downward. The 
set consuming interests such as the railroads and shipbuilding 

ms will still buy for a very remote delivery regardless of price. 
This is shown i the development during the past two or three 
weeks in the action of the railroads in buying enormously for 
1918 delivery. An important event during the past week has 
been the advance in all kinds of pig iron. In the locomotive 
industry there has been within a few days quite a rush of orders 
for engines in lots ranging from ten to forty. As high as five 
cents per pound has been agreed to for plates within a week. 
The shortage of steel for domestic cc ption is ing the 
smaller interest a good deal of worry. Sheet steel orders for the 
first half are estimated at six hundred and fifty thousand. The 
export of crude iron is gaining in volume, The copper market 
isin a thoroughly oversold condition. Quotations are thirty-four 
to thirty-five cents for spot; and as low as thirty-three cents for 
the second quarter. For the last half of next year the quotation 
is nominally thirty-one cents. The increasing refinery capacity 
will afford some relief after next July. This hope accounts for 
the quotation at thirty-one cents. 











FARM MACHINERY. 


Txe Board of Agriculture and the Devel t Cc 
have been considering the establishment of a Research Institute 
to investigate problems relating to agricultural machinery, and 
they consider that the institute could be most suitably estab- 
lished at Cambridge, in association with the existing schools of 
Engineering and Agriculture. The Board of icultural 
Studies feel that the university should give a cordial weleome 
to the proposal. 

It is suggested that the principal officers of the institute should 
be— 





ioners 





(1) A Director with experience of mechanism, and 

(2) An Assistant Director, who would be an agriculturist. 

For the former a stipend of £700 a year is suggested, and for 
the latter one which would range between £250 and £500. The 
building, probably at first of a temporary nature, could be 
erected adjoining the School of Agriculture, and land required 
for experimental work could be found on the two university 
farms. The establishment of the institute in Cambridge would 
not throw any burden on the university funds. 











A HYDRO-ELECTRIC PLANT IN CANADA. 





Our Toronto contemporary, the Contract Record, gave 
in its issue of August 2nd a long account of the hydro- 
electric power plant which has been built at Seven Falls, 
on the St. Anne River, Montmorency County, Quebec, 
by the Laurentian Power Company, Limited. From that 
account we have abstracted the following particulars :-— 


THe Str. ANNE RIVER AND SEVEN FALLs. 


The drainage area of the St. Anne River is 432 square 
miles, 400 miles of which are tributary to Seven Falls. 
This river, which has its source in the Laurentian 
Mountains, within the boundaries of the Laurentian 
National Park, flows in a southerly direction and empties 
into the St. Lawrence River about 27 miles below the city 
of Quebec. The catchment area is mountainous in character 
and for the most part it is well wooded and not under 
cultivation, so that the absorption and evaporation are 
low. The northern latitude in which the head waters 
are situated, and the fact that a large part of the drainage 
basin is under preservation by the Provincial Government, 
are characteristics favourable to hydro-electric develop- 
ment and regulation of the natural flow. 

The geological formation at Seven Falls is exclusively 
a typical Laurentian gneiss, composed of quartz, felspar, 
mica, and horneblendes, with traces of iron pyrites.. The 
slope dr gradient of the main river is high, the bed having 
mostly boulder stone and rock. The water is remarkably 
clear, free from sand or detritus at norma! stage, indicating 
the presence of naturally filtered underground sources. 
Along the main river very few level reaches exist which 
might be utilised for storage reservoirs, but several lakes 
of considerable area are available for impounding the run- 
off and regulating the seasonal variation in flow. : 

Discharge records taken at Seven Falls since 1909 | 
indicate a mean annual flow of 2.10 second-feet per square 
mile of drainage area for this period, the maximum reaching 
as high as 35 second-feet per square mile and the minimum 
0.475 second-feet per square mile. It is estimated that 
with the storage available the stream may be regulated 
to give continuously a discharge at Seven Falls of 450 
second-feet, which under the working head will produce 
15,000 shaft horse-power on a 100 per cent. load factor basis 
and 20,000 shaft horse-power on a 75 per cent. load factor 
basis, and the generating station has been designed 
accordingly. 


DIVERSION AND ReEautatina Dam. 


About nine miles from its outlet into the St. Lawrence, 
the St. Anne River has at some time or other changed its 
course, forming an island between the old and the new 
channel, extending down-stream about 3500ft., where the 
channels re-unite.. On the island thus formed are arranged 
the water conduit and generating station. The new 
channel, passing over a series of precipices through a 
gorge, the banks of which increase in height to the foot of 
the last falls, has formed seven distinct falls, the total 
difference in elevation between the water at the head of 
the upper falls and the foot of the lower falis being 364ft. 
at normal stage. This natural head has been increased 
to 425ft. by the erection above the upper falls of a reinforced 
cencrete dam of the Ambursen type. The river at this point 
takes a sharp bend to the south before passing over the 
first falls, the channel being about 50ft. in width and the 
banks about 50ft. in height, the latter almost vertical and 
composed of Laurentian granite of irregular contour, 
offering a most suitable foundation fora dam. The main 
channel is spanned by the bulkhead section of the dam, 
with buttresses spaced at 18ft. centres. The natural 
elevation of the river is raised 61]ft., and the discharge is 
over a spillway 150ft. in length, 85ft. of which is solid 
section where the height does not exceed 12ft., the remain- 
ing 65ft. being standard Ambursen curtain section, with 
buttresses spaced to suit the irregular contour of the rock. 
The most economical layout was secured by an irregular 
plan, there being five angles along the centre line of the 
dam. The length along the crest line from shore to shore 
is 561ft., 395ft. of which is bulkhead section, with a crest 
elevation 8ft. above the spillway. The buttresses, of 
maximum section, built in the main channel, have a 
difference in elevation between the rock foundation and 
the crest of 75ft. Four 36in. Coffin sluice gates, arranged 
in the main channel 27ft. below the intake, are provided 
for scouring out sand and for lowering the head race for 
inspection of the racks and intake. Between the bulkhead 
and the spillway sections a log sluice has been provided, 
with a clear opening of 20ft., the crest being 2ft. below the 
spillway crest and having a full apron discharge, with 
provision for closing by stop logs. 

The dam impounds about thirty million cubic feet of 
regulating storage above the working elevation of the 
intake, which may be increased to fifty million cubic feet 
by the erection of regulating sluices on the main spillway, 
controlled by stop logs or gates. The intake to the water 
conduit is situated between two buttresses spaced at 
18ft. centres. It is heavily reinforced and protected in 
front from floating débris and ice by a reinforced concrete 
apron, at the back of which are arranged rack bars, 
3in. by ‘in. by 28ft. 6in. in length, spaced at 1fin. 
centres. The floor of the intake chamber is 36ft. Gin. 
below the crest of the spillway. The rack bars are set at 
an angle of 60 deg. and are completely submerged. They 
are supported on heavy I-beams set between the buttresses, 
and rest on a deck slab extending above the water-line, 
at the back of which is a rakinz platform, with an ice chute 
for sluicing purposes during the cleaning of the rack bars. 

The head gates consist of two 4ft. by 8ft. Coffin standard 
cast iron sluice gates, bronze mounted throughout, having 
spigot ends and rising stems operated by ball bearing, 
variable power stands with provision for hand operation or 
motor control from the generating station switchboard, 
The intake is formed in the concrete and heavily reinforced, 
reducing from a rectangular section to a conical section, 
and terminating in a steel plate thimble riveted to the 
main penstock. 


Water ConpvirtT. 


Between the intake and generating station, a distance 
of 3098ft. measured along the conduit, the water is con- 
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ducted by 1677ft. of flow pipe, terminating in a stand-pipe 
16ft. in diameter and 79ft. in height, and 1421ft. of pressure 
penstock. Both the flow pipe and the pressure penstock 
have a minimum inside diameter of 8ft., the courses being 
telescopic. When it reaches a point 100ft. from the station 
the pressure penstock is reduced in diameter to 7ft., and 
on reaching the station it is continued by a steel plate 
distributor set in the concrete foundations of the station, 
and supplies the spiral casings of the four main turbine 
units by steel plate nozzles. All the plates used in the 
conduit are of open-hearth boiler flange quality. Those 
used in the flow pipe are 1 14in. in width, jin. in thickness, 
two plates per course, with double riveted longitudinal and 
girth seams, caulked on the outside only. 

From the intake the gradient for the first 1050ft. of the 
flow pipe is 0.66 per cent.; the remainder is set to a gradient 
of 4.93 per cent. On leaving the intake the flow pipe 
turns through an angle of 65 deg. on a radius of 200ft., and 
then crosses a gorge on structural steel trestle bents, spaced 
at 18ft. 3}in. centres, and varying in height from 15ft. to 
40ft., the distance between abutments being 200ft. The 
pipe is supported at the centre of every alternate course 
by structural steel saddles set on concrete piers, with an 
intervening steel plate to allow of movement of the saddle. 
Three expansion joints of the bellows type are used between 
the intake and standpipe. 

The pressure penstock varies in thickness from jin. to 
in. Plate jin. in thickness and above is edge planed, 
the rivet holes being sub-punched and reamed. There 
are triple riveted butt strap longitudinal seams and 
double-riveted girth seams. The gradient for the first 
450ft. from the standpipe is 20. 4 per cent., where it increases 
to 25 per cent. for a distance of 353ft., and continues at 
a gradient of 41.7 percent. for 436ft., terminating in the 
reducing section from 8ft. to 7ft., and is continued hori- 
zontally through a curve of 74ft. radius to the station. 
The foundation for this penstock being mostly sand and 
cemented gravel, particular care has been taken to carry 
down the concrete supporting piers to good foundation 
and to provide cut-off drains for carrying off the surface 
water. At all changes in gradient heavy anchor piers 
have been placed. In these are embedded heavy anchor 
angles riveted to the penstock. All plates before leaving 
the shops of the contractors were coated with linseed oil, 
and after erection given three coats outside and two coats 
inside of special Detroit graphite penstock paint. The 
completed conduit and standpipe are enclosed in a wooded 
heusing covered with tar paper and sheet metal for pro- 
tection from frost. 


THE Evectric GENERATORS. 


The station has a normal full-load rating of 18,720 
kilovolt-ampéres, generated by four units of 4680 kilovolt- 
ampéres each, with an overload rating of 25 per cent. for 
two hours. Three complete units are at present installed. 
The turbine for the fourth unit is in place, but the generator 
and its bank of transformers are to be installed later. 

Each unit consists of a horizontal 6000 brake horse- 
power Allis-Chalmers single discharge, single Francis 
runner, set in a cast steel spiral casing, and operating under 
anormal effective head of 410ft. at a speed of 630 revolutions 
per minute. Each turbine is connected by solid flanged 
coupling to a 4680 kilovolt-ampére, 6600-volt, 63-cycle, 
three-phase revolving field Canadian General Electric 
generator, which has a solid cast steel rotor, water-cooled 
bearings, and provision for ventilation by solid cast steel 
rings, with fan blades in one piece securely bolted to the 
east steel spider of the rotor. The total weight of the 
complete generator is 140,000lb., the weight of the 
revolving field and shaft being 60,000 lb., giving a fly- 
wheel effect of 200,000 foot-pounds and avoiding recourse 
to any auxiliary fly-wheel. 

The generator voltage is raised to 50,000 volts by 
banks of three single-phase, 1566 kilovolt-ampére, oil- 
insulated, water-cooled Canadian Westinghouse trans- 
formers, delta connected on high and low-tension sides. 

Duplicate exciter sets, each of sufficient capacity for 
the excitation of the four main units, are installed, con- 
sisting of Canadian General Electric 130-kilowatt, 125-volt, 
900 revolutions per minute interpole generators, water- 
wheel driven by Canadian Allis-Chalmers impulse wheels, 
with provision for motor drive by 200 horse-power C.G.E. 
induction motors, supplied from the 550-volt local service 
circuits. The exciters are arranged for operation with 
Tirrill regulators. No governors are used in connection 
with the impulse wheels, but provision is made for motor 
control of the needle nozzles from the switchboard, if 
required. 

The above equipment, in conjunction with the duplicate 
24-mile, 50,000-volt transmission lines, is controlled by a 
bench-board and auxiliary switchboard centrally situated 
on a gallery above the main floor, from which the operator 
has a clear view of all units. All the high and low-tension 
switches and control equipment were installed by the 
Canadian General Electric Company. 


THE TURBINES. 


The Allis-Chalmers Francis turbine runners are cast 
solid of special runner bronze, and have a mean diameter 
of 40in.,the width of the inlet between the guide vanes 
being 5jin. The axial thrust of the runner due to the 
single discharge is balanced hydraulically by opposing 
annular spaces provided on opposite sides of the runner, 
and so arranged that any movement of the rotor axially 
causes the throttling of the flow through clearance spaces 
at one end and corresponding relief of the pressure at the 
opposite end, so that the rotor is returned automatically 
to its original position, a small thrust bearing being pro- 
vided at the end of the shaft to limit the axial play during 
stopping and starting. 

The spiral casings in which the runners are set are cast 
in one piece of special cast steel in the form of a true 
evolutionary spiral, with decreasing area in proportion to 
the discharge through the guide case. The sides of the 
casing are not bolted together, as is the usual practice, 
but at the inner circumference tension members are pro- 
vided, cast integral with the speed ring, curved in section 
so as to conform to the flow lines and produce a minimum 
disturbance, absorbing the stresses imposed by the internal 
water pressure. The bottom inlets to the turbines are 


controlled from the main floor by hand-operated 48in. 


butterfly or wicket valves, designed to allow of closing 
under penstock pressure. 

Each turbine is provided with the latest type of Allis- 
Chalmers oil-operated governor, especially designed to 
work under heavily fluctuating loads and severe penstock 
conditions. The. pressure is maintained by a belt-driven 
rotary pump, mounted in the cast iron housing of the 
governor, and taking its suction from a separate receiving 
tank placed under the floor near the governor, and deliver- 
ing the oil under air pressure to a separate steel plate 
pressure tank. The entire oil system is ‘ open,” so that 
neither vacuum nor pressure can be formed in the receiving 
— the circulating oil being in continuous contact with 
the air. 

Control of penstock pressure, which is normally 172 lb. 
per square inch in the distributor, is maintained by Allis- 
Chalmers governor-operated, automatic pressure regulators 
or relief valves. Each turbine has a by-pass outlet fitted 
close to the inlet of the casing, which is connected to the 
main body of a 15in. relief valve, with separate discharge 
piping to the tail-race. It is capable of discharging 75 per 
cent. of the water required for full-load operation of the 
turbine, and is guaranteed to control the rise in penstock 
pressure within 15 per cent. with full load thrown off the 
generator. These regulators may be operated through 
positive and substantial connections synchronously with 
the gates, or the rate of discharge may be adjusted to suit 
the pipe line and operating conditions. As an auxiliary to 
the four relief valves connected to each of the turbine 
casings, a fifth regulator is connected to the penstock 
distributor, and is of the same size and general construc- 
tion, except that it is operated directly by pressure from 
the penstock, and may be adjusted to discharge at a pre- 
determined pressure It is estimated that in the event 
of all four units being in operation and the full load being 
dropped from all simultaneously, the pressure rise in the 
penstock will not exceed 30 per cent with all the pressure 
regulators adjusted and in opé ration. 


THE STATION BUILDINGS. 


‘ 

The station building measures 114ft. by 66ft. in plan. 
The substructure has embedded in it the 7ft. diameter 
steel plate distributor, supplying the main turbines through 
steel plate nozzles set at an angle of 60 deg. with the dis- 
tributor, and connected in the 48in. butterfly valves 
controlling the bottom inlets to the main turbine casings 
set vertically above the distributor. Particular care has 
been taken in the design of these intake nozzles to reduce 
the loss in head from change indirection of flow,sharp bends, 
or obstructions to the path of the water to the scroll 
casings. The upper sections of draught tubes and dis- 
charge piping from the relief valves are made of steel plate, 
the lower sections being moulded in the concrete founda- 
tions, flaring as they approach their exits to the tail-race 
adjacent to the station, which is provided with a concrete 
measuring weir near the down-stream end of the building. 
Inspection and ventilating tunnels are formed in the 
station foundations for examination of the piping below 
the floor line, and for the ventilation of the main generators 
with air drawn from*the exterior of the building. 

Of the five bays dividing the station, four contain the 
main units with their corresponding bank of raising trans- 
formers, above which a gallery extends for the operating 
of the 50,000-volt disconnecting transformer switches, the 
roof of which supports the 50,000 v. bus-bars which extend 
the full length of the station, and are supported on suspen- 
sion insulators. The centre bay contains the exciter sets, 
and floor space for dismantling a unit, while at the back 
of which are arranged the 6600-volt bus-bar structure and 
circuit breakers, the local service transformers, and the 
main generator field rheostats. Above the main floor in 
this bay is the operating gallery, which contains the bench- 
board, exciter and local service switchboard, and the 
6600-volt bus-bar tie switch, and on another gallery above 
the operating gallery are the 50,000-volt line and bus-tie 
circuit breakers, and on the roof directly above are housed 
the lightning arresters, directly in line with the transmis- 
sion lines. 

The station may be operated with two units on one trans- 
mission line as two separate stations, complete flexibility 
and interchange being provided in the switching equip- 
ment. It is stated that during the past few months the 
plant has been operating in parallel with the existing 
plants of the Quebec Railway, Light, Heat, and Power, 
Company with entiré satisfaction. 


TRANSMISSION SYSTEM. 


There are two 50,000-volt lines from Seven Falls to 
Montmorency Falls, a distance of 24 miles. Each has a 
capacity of 10,000 kilowatts. The three wires of each 
circuit are composed of No. 1/0, seven-strand, six strands 
being of hard-drawn copper cable, the centre strand being 
soft-drawn. The cables are arranged in a vertical plane 
on each side of the tower, and are supported on 66,000-volt 
pin-typeinsulators. Above each circuit isa jin. galvanised 
stranded ground wire, supported on channel cross arms, 
similar to those used for the line conductors. The vertical 
spacing between all wires is “4ft. 6in., and the horizontal 
spacing between circuits is 8ft. 

The type of standard tower or latticed steel pole used 
was designed and made by the Canadian Bridge Company. 
It consists of a straight shaft, 40ft. in height from the upper 
cross arm to the concrete footing, composed of four angles, 
3in. by 3in. by ;gin., 16ft. long, set symmetrically on 
the corners of a square, whose sides are 3ft., spliced to 2}in. 
by 2}in. by }in. angles, 26ft. in length. These angle legs 
are not tapered, but the same distance apart for their full 
length, and are latticed symmetrically on all sides by 1 }in. 
by l}in. by }in. angles, secured by }in. bolts formed of 
3in. channels, carrying the two ground wires and the six 
main conductors. The footing in earth consists of 3in. by 
3in. by ¥;in. angles, 6ft. Tin. long, securely braced together 
and bolted to the tower legs. All material used through- 
out is open-hearth steel, hot galvanised, except the footing. 
Standard towers are increased in length where required by 
the addition of extension sections of the required length, 
members being strengthened where required and footings 
spread at the base. The spacing on tangents for standard 
towers is 250ft. Strain towers with footings spread 
7ft. 8in. along the lines, are used every two miles. Each 





circuit is transposed three times in a total distance of 





24 miles, the transposition being made on standard 40ft. 
towers, with special cross arms and extra heavy shafts. 
Two river crossings are encountered. They require extra 
heavy 66ft. towers with spread footings, supporting 
copper-clad steel cable in the place of line cable. The lines 
are sectionalised into three sections by special 50ft. switch 
towers, equipped with disconnecting switches manually 
operated from a platform LOft. below the lowest conductors. 








COPPER PRODUCTION AND DEMAND. 





Tue American mining industry, including in that term 
copper, lead, zinc, silver, and gold mines is experiencing 
a period of unprecedented prosperity, mainly owing 
no doubt, to the abnormal demand and high prices 
arising from the war. The great productiveness of 
the mines is clearly shown by the large dividends paid. 
Taking a group of 167 companies the dividends paid 
during ten months of this year, January—October 
inclusive, amounted to £38,500,000. The aggregate 
dividends of these companies to the end of 1915 amounted 
to £222,300,000, making a total paid to date of 
£260,800,000. The total capital of these 167 companies 
is £196,800,000 ; the dividends paid to date exceed that 
amount by about 33 per cent. It is essential to note 
that a considerable number of these companies did not 
pay any dividend up to the end of 1914. Included in 
the 167 companies are 42 copper-producing companies, 
the dividends of which during the ten months, January— 
October, amounted to £18,400,000. Up to the end of 
1915 the aggregate dividends paid by these copper 
companies amounted to £119,000,000, making their total 
dividends to date £137,400,000, equal to 186 per cent. 
on the total issued capital. The relative importance 
of the American copper mines may be gauged from the 
following figures :—-Ten months dividends from copper 
mines, £18,400,000; ten months dividends from lead, 
zine, silver, and gold mines, £20,100,000. Aggregate 
dividends to end of 1915, of copper mines, £119,000,000 ; 
of lead, zine, silver, and gold mines, £103,300,000. 
At the present time the output of copper is the largest 
on record, as both all the regularly producing mines 
are being worked to their utmost capacity, and alsoanany 
smaller mines, which cannot be profitably worked when 
the price of copper is at its pre-war average. When the 
large demand for copper due to the war ceases, and only 
normal industrial demand has to be provided for, produc- 
tion will still be on a large scale, as great improvements 
in the treatment of copper ores have been introduced ; 
thus one company, the Anaconda, by utilising the flotation 
process has increased the output of metal from the ore 
from 76 per cent. to 92 per cent; in other words, the 
waste has been reduced from 24 per cent. to 8 per cent. 
Another company has reduced the waste to 5 per cent. 
by improved methods of ore treatment. By these 
improvements lower grades of ore can be profitably 
mined. It is important to note that before the war 
Germany was the largest consumer of copper; the 
present large demand is exclusive of that of the largest 
consumer. At present the largest output of copper is 
produced in the United States, and the world’s consump- 
tion is equal to, probably in excess of the production. 
The largest purchasers are the Allied Powers for war 
purposes. The estimated output of copper in the United 
States for the first half of next year is one billion pounds, 
equal to 446,420 tons ; for the whole of 1916 it is expected 
to exceed two billion pounds. Accorcing to state- 
ments in the American press, during the autumn the 
Allied Powers purchased 448,000,000 lb., after prolonged 
negotiations, for delivery during the spring and early 
summer, almost one half of the estimated production, at 
133d. per Ib. Since the completion of this large order 
the price has risen considerably. This purchase of 
200,000 tons entails a cost of nearly £25,000,000; and 
is the largest single order on record in the annals of the 
copper trade. Last year the average price of copper 
in North America was a trifle less than 9d. per pound, and 
as that yielded a reasonable profit, the present price, 
even allowing for increased cost of production, due to 
higher wages has resulted in the huge dividends mentioned 
above. During the first half of the current year the 
United States copper producers sold in round figures 
400,000,000 Ib. for war purposes, the total amount of these 
purchases is therefore approximately one billion pounds, in 
addition to which there are others mentioned below. 
The aggregate amount which the United States will 
receive for their supplies is nearly £48,000,000. It is 
generally expected in America that the high prices now 
ruling will continue during the whole of next year, as the 
American home trade demand is an exceptionally large 
one during the next 15 months. Large orders for copper 
are by arrangement given to all producers open to accept 
a share, a few holding aloof, who expect to obtain still 
higher prices. An order for 200,000,000 Ib. is mentioned 
for delivery during the first half of 1917. Some weeks 
ago orders for 150,000,000 Ib. for the American home 
markets were booked for delivery January—June next. 
During October the demand for the red metal has been 
very active, both from European and American consumers. 
The fact that copper buying, which on a large scale 
commenced in August, has continued into November, 
is without parallel in the metal industry. French buyers 
are reported to have orders for 100,000,000 Ib. American 
refinery yield of copper during October may be estimated 
at 170,000,000 lb., and with cold weather driving labour 
to indoor employment, it is expected that the output 
will increase steadily, so that by December a monthly 
production of 190,000,000 Ib. will have been reached. 
The average monthly yield for 1916 may be estimated 
at 175,000,000, giving a total output for this year of 
2,100,000,000 Ib. American consumption may be assumed 
to be 1,200,000,000 Ib., and exports may reach 900,000,000 
Ib. It is confidently expected that these figures will 
be exceeded next year. Refinery output next spring may 
be 200,000,000 Ib. per month, equal to 2,400,000,000 
for 1917. 

These colossa' figures are all based on statements in 
the American press; we have no ready means of contirm- 
ing them. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of applicatiun ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


16,493. November 23rd, 1915.—Vatve Mercuanism, A. E. L. 
Chorlton and F. H. Livens, both of Ruston, Proctor and Co., 
Limited, Lincoln. 

In the employment of standard internal combustion engines 
for marine purposes, it is desirable at times to obtain considerable 
increase of power and speed, but the normal inlet does not then 
permit of the necessary additional charge of air or combustible 
mixture being admitted, and it is the object of the present inven- 
tion to remove this drawback. Under this invention the usual 
exhaust valve is made to serve also for the admission of air or 
combustible charge, during the admission period, the normal 
supply being admitted through the usual inlet valve at the same 
time, or both inlet and exhaust valves may together serve for 
admission to and exhaust from the engine, respectively, at 
predetermined times during the cycle of operations. By 
operating the additional valve or valves from the cam shaft of 
the engine, they perform their functions at the proper moments 
during the cycle of operations. The engravings illustrate one 
form of*the invention embodied in a high-compression engine. 
In these drawings A is the usual exhaust valve and B C the 
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additional valves. B is mounted resiliently on the spindle by 
means of the spring shown in Fig. 2. The valves B and C are 
moved by the cam D. The action is as follows: Upon the 
suction stroke a portion of the air charge is admitted through 
the valve B, exhaust box, and exhaust valve A to the engine 
cylinder, the valve C remaining closed ; the remainder of the 
charge is admitted through the usual inlet valve. The duplex 
valve'is operated to close the member B to its seat at the end of 
the charging period, the valve member C being then open, the 
main cylinder valve preferably closing first. The normal 
exhaust valve now being closed, the compression and working 
stroke follow at the usual periods of the cycle. T-+ effect exhaust 
of the burnt products the normal exhaust valve is opened at the 
usual period of the cycle when the gases issue into the exhaust 
box through the open valve member C into the exhaust conduit. 

The above cycle of operations is then repeated, and so on. Other 

forms of the invention are also shown in the specification— 

November 23rd, 1916. 

101,712. September 28th, 1916.—AvuTomatic  Iantrion 
APVANCING DEVICES FOR MaGNETOs, L. Bignon and J. C,. 
Rousset, of 16, rue Soleillet, Paris. 

In this device the magneto shaft and the driving shaft pro- 
ceeding from the engine lie upon the same centre line, but are 
not connected with each other. Each of the shafts carries a 
dise, having two grooves placed symmetrically in different 
directions. In one dise the grooves are placed according to a 
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radius and on the same diameter, while in the second dise they 
are oblique with reference to a radius. If the two oppositely 
placed dises are connected by two shafts A, A! mounted in each 
groove, this causes the magneto shaft to be driven by the engine 





shaft, provided the shafts A and A! remain in the same place. 
Upon each shaft and between the two dises is mounted a mass M, 
and the two masses are drawn together by means of springs. 
When the device rotates, the masses move under the action of 
centrifugal force and tend to drive the shafts A, A’ away from 
the centre while these shafts slide at the same time in the grooves. 
As the grooves on one disc follow the direction of the radius and 
the grooves on other disc are oblique, the two discs are forced to 
assume @ different angular position with reference to each other, 
as the shafts A, A' move away from the centre. By changing 
the inclination of the oblique grooves, it is easy to obtain any 
angular displacement that may be desired. ‘The curve of the 
displacement for any given speed can be varied according to the 
weights and shapes of the masses and the nature of the opposite 
springs.—November 30th, 1916. 


FEED-WATER HEATERS AND CONDENSERS. 


16,581. November 24th, 1915.—IMprRoOvEMENTS RELATING TO 
THE HEATING OF FEED WATER FOR STEAM GENERATORS, 
T. Gowans, 118, Whetstone-lane, Birkenhead. 

The engraving illustrates in longitudinal section a double- 
ended marine boiler. A A denote lengths of piping connected 
together and extending through the furnaces b B, each pipe 
inclining downwardly from its furnace front to the bridge 
foundation C. FE indicates a retarder in which are formed 
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cut-away portions or recesses F. D is the main feed pipe which 

communicates with the furnace piping A A by way of the valve G 

and down-pipe H. On being pumped through the piping A A 

the heated feed water passes through the ascension pipe J and is 

delivered to main K leading to the generator, or generators, vid 

the valve L. When desired the feed may be by-passed through 

main M by opening valve G and closing the ascension pipe J by 
the valve L. N indicates a drain pipe leading to the condenser.— 

November 24th, 1916. 

17,405. December 13th, 1915.—IMPROVEMENTS IN OR RELATING 
TO STEAM CONDENSING PLANT, D. B. Morison, Hartlepool 
Engine Works, Hartlepool. 

The object of this invention is to provideimproved apparatus, 
whereby condensate with or without condensing water can be 
delivered from the main condenser to the auxiliary condenser or 
condensers and to the atmosphere, either direct or otherwise, 
by a pump or pumps which may comprise one or more stages. 
A pump or the first stage of a multi-stage pump withdraws 
condensate with or without condensing water from the main 
condenser, and another pump or the last stage of the multi-stage 
pump discharges the water to the atmosphere either direct or 
otherwise, a suitable water resistance or water head producing 
device being provided on the discharge side of the pump or first 
stage which withdraws water from the main condenser. From 
such device and/or the pipe or passage leading thereto, one or 
more pipes are led to one or more auxiliary condensers, the 
arrangement being such that the water resistance or water head 
producing device causes a preferential supply of water to be 
delivered to the auxiliary condenser or condensers. The water 
from the auxiliary condenser or condensers may be delivered 
into the main condenser or into the suction of one pump and/or 
into the suction of one or more stages of apump. For example, 
when there are two or more auxiliary condensers under different 




















pressures, the water from the auxiliary condenser or condensers 
under the lowest absolute pressure is delivered into the main 
condenser or into the suction of one pump or the first stage of 
a pump, and the water from the auxiliary condenser or 
condensers under higher absolute pressure is delivered into the 
suction of another pump or into the suction of the second or 
later stages of the multi-stage pump. The pump or pumps 
which withdraw the water from the auxiliary condenser or 
condensers may deliver to the atmosphere through another 
auxiliary steam condensing device which is preferably in the 
form of a water jet ejector, so that it will be self-discharging. 
In Fig. 1, the condensate is withdrawn from the main condenser C 
by a two-stage = A, B. The first stage A delivers through 
a loaded valve D to the second stage B which discharges to the 
atmosphere, and a pipe E is led from the connection between the 
first stage A and the loaded valve D to two auxiliary condensers 
F and G working under different pressures, the resistance to the 
flow of water through the valve D being sufficient to cause a 
preferential supply of water to the auxiliary condensers. The 
water from the auxiliary condenser F, which is under the lower 
absolute pressure, is discharged through a suitably looped pipe H 
and cock W into the main condenser or into the suction of the 
first stage A of the pump, a vent pipe V being provided so that 
the air separated from the water may pass back into the main 
condenser. The condensate from the second auxiliary 





condenser G, which is under a higher absolute pressure, is 
discharged into the suction of the second stage B. Valves L 
and M are provided for controlling the quantity of water 
delivered to the auxiliary condensers, and with the object of 
preventing back-flow into the main condenser in the event of 
derangement, the valve M may be of the non-return type. 
Fig. 2 is a modification of Fig. 1. In this arrangement the 
loaded valve D—shown in Fig. 1—is omitted and the necessary 
resistance to the flow of water is caused by a water head 
producing device in the form of an elevated receiver N. The 
arrangements described permit of the auxiliary condensers being 
supplied with water at the temperature at which it leaves the 
main condenser and are particularly suitable for use in 
combination with the air-withdrawing apparatus described in 
ee for Letters Patent No. 8335 of 1915.— November 
30th, 1916. 


DYNAMOS AND MOTORS. 


17,276. December 8th, 1915.—Cootinc ExLecrric Motors or 
THE ENCLOSED Type, G. Schroeder, “ Hilbre,’’ Park-road, 
Hale, Cheshire. 

The motor casing is provided with longitudinal ventilating 
tubes or ducts, and fan blades are attached to the extérior of a 
rotating part of the enclosing casing which propel a current of 
air through the longitudinal ventilating channels or ducts within 
the enclosing casing of the motor. Fan blades are also attached 
to the interior of the rotating part of the enclosing casing which 
set up a circulation of air within the motor for the purpose of 
equalising the internal temperature of the motor and increasing 
the amount of heat absorbed by the internal surfaces of the 
motor and of its enclosing casing. In the drawing illustrating 
the invention A is a frame or yoke to which the pole pieces B are 
attached., It will be understood that the enclosing casing is 
provided with a plurality of ventilating ducts such as that 
shown at C, arranged at intervals around the periphery of the 
motor. The commutator is shown at D and the enclosing 
easing for the commutator end of the motor at E. At the other 
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end of the motor a part F of the enclosing easing is mounted by 
means of a collar G on the shaft so as to rotate therewith. 
Attached to the exterior of F is a series of fan blades H which 
propel a current of air through the ventilating ducts C in the 
direction shown by the arrow line. Secured to the interior of 
the rotating part F of the enclosing casing is another series of 
fan blades J which set up a circulation of air within the enclosing 
casing of the motor. A baffle K which is substantially 
cylindrical in form and extends around and between the pole 
pieces B of the motor, is so arranged with respect to the 
ventilating fan blades J that the currents of air produced by the 
latter are caused to circulate within the casing of the mcetor 
substantially in the directions shown by the arrow lines. The 
baffle plate K may conveniently consist of two short cylinders 
connected by plates which extend through the interpolar 
spaces, and its effect is to cause the air leaving the interior fan 
blades to flow through the outer portions of the interpolar 
spaces to the commutator end of the motor where the currents 
divide one portion of the air passing through the commutator 
and armature spiders and radial ventilating ducts—if any—in 
the armature core, and another part of the air passing through 
the inner portions of the interpolar spaces within the baffle 
plate K.—November 30th, 1916. 


AERONAUTICS. 


101,283. June 27th, 1916.—AricHTine S1GNak APPARATUS 
FoR AEROPLANES, M. Andreini, Corso Magenta 31, Milan, 
Italy. 

The alighting of an aeroplane or of a hydro-aeroplane is 
composed ordinarily of two operations :—({1) The “ vol plane,” 
which commences at the moment of the descent, and continues 
up to a few yards from the ground or the surface of the water ; 
(2) the straightening of the aeroplane when it has just reached 
the height above indicated, so as to incline it tangentially to 
the alighting surface, and bring it to rest thereon as gently as 
possible. It is preeisely this second operation which demands 
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exactitude and attention, and which often is the cause of 
disasters and disadvantages, which are very serious, especially 
when the conditions of the atmosphere render the landing surface 
difficult to see, and still more so in the case of nocturnal landings. 
This apparatus is designed to eliminate these difficulties and 
render landing possible, even in complete darkness, when the 
pilot knows he has suitable ground beneath him. Its purpose 
is to signal to the aviator by acoustical and optical means the 
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moment when the aeroplane is at the desired height above the 
ground. The aviator, as soon as he perceives the signal, will 
instinctively carry out the straightening movement, and the 
aeroplane, adjusted to its proper position, will come to rest 
gently on the ground. The apparatus is composed of two 
circular bodies, A and B, fixed together, one inside the other, 
but insulated one from the other by an insulating washer C. In 
the cavity D in the body A is placed some mercury, the level 
of which is below the bottom of the body B. The body B has 
in its upper part several holes F, and at its lower end the small 
hole E, into which a point G connected to the body A can enter 
without touching the edges thereof. To the bodies A and B 
are connected the ends of two copper conductors, insulated from 
each other, by which the current produced by a small accu- 
mulator passes. The apparatus is suspended by means of the 
two conductors underneath the body of the aeroplane in such 
a way that it strikes against the ground or water as soon as 
the aeroplane has descended to the point at which the pilot 
must effect the straightening movement, according to the 
type of aeroplane. On touching the ground or water it is 
upset, and some of the mercury entering the cup B, closes the 
circuit, and signals to the aviator.—-November 30th, 1916. 


BATTERIES AND ACCUMULATORS. 


102,294. February 28th, 1916.—-IMPROVEMENTsS IN GALVANIC 
Batreriss, G. Fuller, L. Fuller, and G. J. A. Fuller, all of 
Woodland Works, Wick-lane, Old Ford-road, Bow, London. 

This battery is of the type in which the electrolyte is mixed 
with sor e material, such as gum, and is filled into the cell in 

a more or less inert condition, and subsequently rendered active 

when required by the addition of water. The cell comprises 

an outer container A of glass, cardboard, or other suitable 

n aterial, and an inner zine case B. Within this inner case is 

arranged the active material C, such as oxide of manganese 

and carbon powder, which is packed and bound in a fabric 
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wrapper around an inner carbon rod D carrying the terminal E. 
The dry electrolyte F is filled into the cell between the carbon 
and zine elements, and the case is closed at the top by two 
coverings G of cork or the like, in which is provided a vent H 
and a filling aperture closed by a cork J. The zine terminal 
K also passes out through the coverings G as shown. When the 
cell is required for use water is poured in through the filling 
opening. This saturates the electrolytic material F, and causes 
it to become gelatinous, and to fill out the space between the 
elements.—November 30th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


102,274. January 4th, 1916.—CurTine or Mitiine Toots, 
Vickers Limited, Vickers House, Broadway, Westminster, 
and H. Francis, of Vickers Limited, Crayford Works, 
Crayford, Kent. 

— This invention relates to cutting or milling tools, and has 
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for its chief object to provide an adjustable tool, which serves 
both as a facing and a bossing cutter. As will be seen from the 
drawings, a number of ‘cutting blades are secured with radial 

















adjustment in the face of a holder, the blades having a facing 
edge and also a cutting edge at the inner side, which serves for 
the bossing operation, so that both facing and bossing can 
be performed simultaneously. The blades are preferably cut 
from a cylinder, which is hardened and ground to shape, and 
then divided into blade segments of the form shown. The 
segments are held in correspondingly curved deep slots or 
grooves in the face of the tool holder, in which slots they can 
be moved so as to bring the inner bossing edges to any required 
distance from the centre of the tool. A convenient method 
of securing the blades consists in turning the cylinder from which 
they are cut with a conical surface, and in providing the holder 
at the side of each blade with a deep recess, receiving the head 
of a screwed pin, one side of which is cut away to form a slightly 
coned surface, fitting on the conical surface of the blade, the 
pin passing through the holder to the back, whére it is secured 
by a nut.—-November 30th, 1916. 


ORDNANCE AND ARMOUR. 


102,279. January 15th, 1916.—Grenapg, H. A. Reincke and 
W. C. Macartney, both of the Coventry Ordnance Works, 
Limited, Coventry. 

The object of this invention is to provide a grenade which 
will explode on impact, no matter what the direction of the 
impact. A is a cylindrical casing which is filled with explosive 
B, packed round a tube C, which contains a detonator D, and is 
serewed into a plug E in the base of the grenade, Supported by 
& spring F is a striker G, the head of which is enlarged to form 
a male cone H, fitting with a female cone I at the base of a 
stem J, which passes out through an outwardly-flared orifice 
formed in the cover K of the grenade, and carries four spring 
arms L. Before use these arms are confined by a cover M, 
which also retains in place a safety strip N. One end of this 
strip lies behind the head of a filling plug O, and the other end 
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carries a pin P, which passes through a hole in the neck of the 
grenade, and projects beneath the cone H, so that, so long as the 
strip is in place, the striker cannot meet the detonator. When 
the grenade is to be thrown the cover M is removed, and the 
spring arms L fly out. The grenade is grasped by the hand 
in such a manner that the strip N is retained in its place by the 
pressure of the hand or fingers. When a grenade is thrown, 
the strip N flies off, freeing the striker. The stem J is tilted by 
the impact of one of the arms upon the ground when the grenade 
has fallen on its side. This tilting movement causes the cone 
I to displace the cone H inwards, driving the striker on to the 
detonator. If the grenade lands on its head or on its base 
the momentum of the body or the striker will cause the detonator 
and striker to come into contact with one another._-November 
30th, 1916. 


SHIPS AND BOATS. 


101,863. September Ist, 1916.—-Drivinc MECHANISM OF SuB- 
MARINE VESSELS, Fiat-San Giorgio (Societa Anonima), 
Spezia, Italy. 

According to this invention it is proposed to drive the pro- 
peller by an electric motor directly connected to it, the motor 
being supplied with current from a battery of accumulators 
both when navigating on the surface and when submerged, 
and the accumulators being maintained fully charged during 
surface navigation by means of. an electric generator driven 
direct by an internal combustion or like engine. One embodi- 
ment of the invention is illustrated. It shows a submarine 
driven by two propellers, so that the principal parts are dupli- 
cated and symmetrically arranged. It is possible by means of 
a commutator to connect the two batteries, in series or parallel, 
with the respective groups of electric generators, so as to obtain 
two different tensions, and thus to regulate the of the 
propellers. As shown, the propellers or screws P P! are driven 
by the motors E E’, supplied by the batteries of accumulators 
AA}. The batteries are always kept charged by means of 
the dynamos D D', which receive movement from the engines 
TT. The commutator C allows the two batteries A A! to 
be connected to the electric generators D D', either in series 
or in parallel. Owing to this arrangement the engines T T! run 
at constant speed, and there is no need to alter the rate of speed 
when mance uvring or even when the propellers are stopped alto- 
gether, since mancuvring operations—that is to say, changes of 
speed and reversing—-are effected by the motors E E}, the shafts 
of which are in one with the shafts of the propeller P P! respec- 


OF VOL. (Ci 2 Tt- 


END 


tively. During these changes the batteries A A! act as a fly- 
wheel, and accumulate the surplus output of power from the 
engines and dynamos. If one of the engines T is to’be repaired, 
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it can be put out of operation whilst the motors E E' come into 

action, supplied by the batteries A A’, these same batteries 

being in turn operated in parallel by the second engine ‘T 

which keeps the corresponding dynamo in continuous action, 
-November 30th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 





and has been specially compiled for Tak ENGINEER by Lewis 


Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
| Birmingham. It is desirable in the first instance to obtain 


| the latest particulars upon the Patents Register. If any 
| patent listed has been assigned to, or is the property of. a 
non-enemy proprietor, the law does not apply. 


No. 1784/11.—Aeronautics ; planes, construction of ; cars, 
In order to make the ratio between the supporting capacity of 
aeroplanes and the resistance to forward motion as large as 
possible, the non-supporting parts of the machine are arranged 
in casings having their upper and lower surfaces shaped so as to 
act as supporting planes while reducing the head resistance to 
@ minimum. Junkers, H., Germany. Dated January 29th, 
1910. 


No. 1832/11.—-Utilising hot waste liquids. In apparatus for 
utilising the heat of waste hot liquids for heating liquids, gases, 
or vapours, in order to avoid incrustation of the heat-exchanger 
by matter precipitated from the waste liquid, steam is generated 
from the liquid by reducing the pressure, and the heat-exchanging 
surfaces are arranged in contact with the steam. Liese, H. M., 


Germany. Dated January 26th, 1910. 
No. 1859/11.—Glass manufacture; production of metal. 


Artificially manufactured alkali meta-silicates are added as 
fluxes to the constituent glass mixture in place of the usual 
alkali carbonates or sulphates. The alkali metal silicates are 
obtained by dissolving crystalline silicic anhydride in alkali lyes 
under a pressure of about 25 to 30 atmospheres at a temperature 
of about 100 deg. to 300 deg. Cent. Kersten, J., Germany. 


No. 1929/11.—-Ordnance; sights and methods of sighting. 
Relates to sights of the kind having automatic means for 
correcting the range elevation for large angles of site. The 
invention consists in the provision of an adjustable arc-shaped 
guide for a pin, which pin is connected by a link with the sighting 
device; when the gun is elevated, the pin moves: along the 
guide and imparts the correction to the line of sight. For guns 
with independent line of sight, the pin is connected by a link 
with gearing which imparts an independent movement to the 
gun barrel, during the pointing operation, for correcting the 
range elevation for the angle of site of the target. Rheinische 
Metallwaaren und Maschinenfabrik, Germany. Dated February 
28th, 1910. 


No. 2111/11,—Telephoniec and like relays. Relates to a relay 
for reinforcing variations in electric currents without altering 
their frequency and wave form, by causing them to produce 
corresponding variations in the ionisation of a gas. Such relays 
are applicable for increasing the strength of sounds; for land- 
line and cable telegraphy ; for wireless telegraphy and tele- 
phoning; and as auxiliary apparatus for telegraphones and 
facsimile telegraphs. Reisz, E., and Strauss, 5., Vienna. 
Dated March 30th, 1910. 
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The Selson 
Engineering Co., Ltd., 


Becker's Vertical Milling Machines. 


IN STOCK. 







movement | knee 


164in. 


Early delivery 
of other sizés. 


Write for leaflet. 


85, Queett Victoria Street, London, E.C. 


Works—COVENTRY. 











[WHALE OIL FOR TECHNICAL ins abi: 


ANNEALING, HARDENING, &e. Spl 3060 
MEADE-KING, ROBINSON & CO. Liwerpool. 




















HAMMERED 
CAST IRON 
PISTON RINGS 


(By the Davy - Robertson 


The Standard Piston Ring 
Engineering Co. 





Premier Works 


Process). 

All sizes from 2in. a - 
to 72in. SHEFFIELD. 

Fagan elaphone No. #1 
Special Piston . ing Iron. - ye ——— 

‘ . Telegtams— 

Quick Delivery. oe Sheffield. 
Low Prices. Pp+0-7? 








FAWCETT, PRESTON & CO., Ltd., 


LIVERPOOL. 
A BC (4th and 5th Edns.), Al, and Western Union. 
Contractors to the Admiralty & Wat Office. 


HYDRAULIC PRESSES 
FOR MUNITIONS PURPOSES 


for Piercing, Nosing, Banding 
and Filling Shells, also for 
Baling Cotton; Jiite, &c. &e. 


EXPLOSIVES PLANT. 
HEAVY aiid other 


CANE-GRINDING PLANTS 


and all other classes of © 
SUGAR MACHINERY. 
Also 
SEA-WATER DISTILLING 
APPARATUS. 


NITRATE-MAKING PLANT 


Engineers, 
Telegrams; Fawcett, Liverpool. Codes used : 


London O.fice: 69, VICTORIA ST., S.W 














London Office U1804 


No. 2a. 
Table 18}in. by Q}in. 
Longitudinal feed (auto) 19in. 
Cross feed (hand) ilin. 
Verti¢al Moveriient {Wate Sin. 
knee 15in. 
No. 3. 
(as illustrated 
Table 28in. by 10}in. 
Longitudinal 
feed (auto) Qlin. 
Cross feed 
(hand) 12in. 
Vertical head 3hin. 


WAKEFIELD PATENT 


MECHANICAL LUBRICATOR 


VALVES, CYLINDERS, 
and AXLE BOXES. 


Consumption Of dil each axle box: 
2 028. péf 100 miles. 
This Lubricator feeds cylinder oil to 


the adle boxes as well 48 the Valves 
and Cylinders. Hot boxes unknown. 


& 60., 
Wakefield House, Cheapside, 
LONDON; E.C Spl 3029 


DREDGING PLANT 


AB FLOATING! CRANES. 
& BUR merino rarey.4o ‘ERING VESSELS. 
Enquiries Esteemed. Good Deliveries KK 


Wm. ASQUITH, Ltd., | WERF CONRAD, ii3i 


“Bishop's ear" "| 


- Gauge = Glasses - 


WILL [RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. 8p1 8081 


‘§. & C. BISHOP & CO., St. HELENS, LANCASHIRE. "ssr* 











Lotothotive Type 7 1Pattern. 








“ASQUITH” DRILLS ‘for 


WALUE, OUTPUT 











BUN 
aN 
































‘2 SCATOSCALO” 





Removing Scale from Shells ssscistie toe 
Scaling, 
after they have been Annealed. Pm. 





Full particulars from 


FRANK GILMAN (,3°:,), LIGHTWOODS HILL, B’HAM. 














INVALUABLE £4 : 14:6 

TOAN. 
ENGINEER Golde an 
. tha strength and 


solidity of Silver 


Upon receipt of £4.: 14 : 6 
The H. White Ma fg Co., 
Ltd., will mail to your ad- 
dress—in perfect working 
order, their. New Louis 
XIV. Style Indepen ent 
Centre - Seconds. It is 
es designed to meet 
PECULIAR _NEEDS 
and REQUIREMENTS of 
Engineers. 
It .is. a Watch no 
Eng einer ean really 
to be Without. 
“i must prove of constant 
anc . invaluable __ service. 
Consider the convenience 
an aoe an INDEPEN- 
DENT CENTRE-SECONDS 
























—a beautiful fly-back mechanism which 





notes and records with complete relia- 
bility intervals of time to the part 
of 4 minuté—which may be at pleasure 











rice than the old-fashioned, 
y the ORDINARY retail houses. 
ome o? Colonial Wear, Beautifully 

Made “Louis FILLED CASES.—Guaranteed for 10 
yeore—all the*Beauty of Gold, all the Solidity of Silver. 


The ** Master” Engineer’s Watch. A Magnificent Investment. 
In beautifully finished, thin-type Gui-metal C asco O86. 


AS OTHERS SEE US! COLONIAL ORDERS engage special attention. 

45, Ashvale Road Watches are carefully adjusted for particular climates. 
7 Tooting, S.W. Clients secure Watches and Jewellery of the best 
purchased the Watch from you some three class at an almiost incredible saving as compared 


ea PR ¥ HAS KEPT VERY with Colonial prices. 

=GUIDE BOOK of Watches, Chains, Rings. &c., post free anywhere, tioning “* Engi ” 
IT MAY SAVE YOU POUNDS "Kiss 

H WHIT 


efferea Ee you, and—at_ a lower 
clumsy, Je-action wiltehes offe: 
ay Oona for 











Extract:— 
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Sextuple Effect Sea Water Distilling Apparatus, 69, VICTORIA STREET, 5.W. 





"<7 7° MANCHESTER 
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UST onli SATA iin anlar oriston eng NECRETTI & ZAM BR A’S 


A BOOK FOR 1917. Military Equipment. 


We are now issuing a Handsomely 


The “Snipers” Telescope, 
Illastrated and Informingly Written Binoculars, Compasses, Periscopes, 
“HANDBOOK TO 


Protractors, Map Meters, 
MODERN METHODS OF WATER SOFTENING,” 


ota Finders, Air Meters, &c. &c. 
including a Separate Volume dealing with 
the “PERMUTIT” process of Softening. 














FIRST ORDERS “‘ON APPROVAL.’ 
x1110 


LANCASTER & TONGE, Ltd. wanesester 











COPIES WILL BE SENT FREE ON APPLICATION. 


UNITED WATER SOFTENERS, LD., 


IMPERIAL HOUSE, KINGSWAY, LONDON, wW.C. 
Serene Sn SS ee nr eee oro 





CONSTRUCTIONAL 
ENGINEERS. 


FRANCIS MORTON & CO., LD., 


GARSTON, LIVERPOOL. 


SAAN ASN SNA AaN at aneanoaneanananeay 
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Special Illustrated Price List of 
INSTRUMENTS FOR MILITARY EQUIPMENT 
Post free on application to 


For Efficient Lubrication use the ‘‘Seafield’ NEGRETTI & ZAMBRA, 


MECHANICAL LUBRIGATOR|, * "creo 


a eee, Street, W, 


FOR GAS, STEAM & OIL ENGINES. 


Makers ot GRANDISON’S PATENT PISTON TYPE LUBRICATORS Hordern & Mason, 


BRITISH MANUFACTURE Valean Prose Works, 
THE BIRMINGHAM. 
STEAM CYLINDER LUBRICATOR CO., Ld. 


Gordon Works, Lower Broughton, MANCHESTER. 














ee ae aa 


‘'SANKEY! 


Fireproof Steel 
( Storage Bins 

























“ For Workshop 
( and Warehouse. 











{ Write for details. 


} 
| Joseph Sankey & Sons, Ltd. : 6G” Pee) ree. Se ee Soe 
) 





ee ee ee JAMES FAIRLEY & SONS, of BiRMINGHAM & SHEFFIELD, are makers of highest 
, Wellington, Shropshire. qualities of CRUCIBLE & SIEMENS (ACID) STEEL in RODS, BARS and FORGINGS. 
: They specialize very extensively in HIGH-SPEED TOOL and other ALLOY STEELS, -— ~ ag noted 
for the peer vee of these and of their CARBON STEELS for tools of every descri 
HEAD OFFICE :—Old Mint Stes! Warehouse, 9 and 10, Shadwell 8t., ceaiedaaia. ass 




















Cut out this Advt. and ask for Free Trial Sample. 
AGENTS WANTED. 





THOMAS HART, Blackburn, 
Pamphlet “Rope Driving,’ - F;, Mnsiana. 








SIMPLEX CONDUITS 


The Pioneer System. 
Makers of all kinds of 
ELECTRIC LIGHTING SUPPLIES. 


SIMPLEX CONDUITS, Ltd., 
Works : Garrison Lane, Birmingham 


McGILLIVRAY HYDRAULIC VALVES 


RELIABLE and EFFICIENT. 
NO LEATHERS. FULL WATERWAYS 


JAMES JENKINS& SON,| op 


124, ST. VINCENT ST., GLASGOW. 


























Makers of 


ror |POWER PRESSES 


FOR SHEET METAL WORK. 

















» D i ) 
nent cae BALATA | Zee Bienktet, Dees ae 
SEE_NEXT WEEK. BELTS— BELTS— Also Shearing Machines, Spinning Lathes, &c. 
“ BLACKER” HAMMER STERNOL BALAGRIP WORKS ESTABLISHED ‘30 YEARS. a 
FOR GENERAL BLACKSMITHING. ae - 
mecuanicat Hammer co, itp, || BELT erseghl Bboy A ona tr aa 
Knowl Street, Stalybridge. BRICKS BRICKS Em boutir, 2 lg: oa hg ere Guillo : 











~—— MEXAHMNECHIE MPECCA 
ANA BbIpbsanis, NpOKATKH, WTARNOBKH NHE- 
TOBOFO METANNa WT. A, aBHsibHbie CTAHiH, 
_FUnbOTHHGL, HOMMUSL MMP, 














JOHN MACDONALD & CO., 


Precmatic Encrveers, sm257 
Ss, 


POLLOKSHAW GLASGOW. ‘F as me 3 é a uk 
JOHN TULLIS & SON, Ld. || AFIRM GRIP THD 4 


Belting Specialists, GLASGOW, 









































WILL INCREASE YOUR OUTPUT. _ « ke ware eae THE ENGINEER DIRECTORY. 
on ee Sete sini m trate Ae idan canes 20-0: Ab ae ort Tae PUBLIBEAL, Tee Racuer Oem, Bh Nera et 
Price 1/6 per Ib. ) ; 
HAND & ELECTRIC roprs 0 DALL CLAYTON & C2 ju 
Se eos QTE STE RN’S (ses sinoX2%0c0 us) GO 
PULLEY -BLOCKS. Soo pace LE F D S 





OVERHEAD-RUNWAYS. Ri: a 16, Finsbury Square, 
btn LONDON, E.C. 





(CONVEYING PLANTS, BUNKERS &¢ 
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A LJ Cc. Cc. DUN BERLEY « Co., Eup. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
£ COMPOUND GIRDERS, STANCHIONS, &c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 
Channels, Flitches, Angles, Tees, Shafting, Bars, and Large Assortment or every description of Iron and Steel required in Engineering Works 








Steel Joists in Stock from 94 x 7% to 84 x ifin. Telegrams—Alax, Manchester. Telephones—#490 (4-lines). Section Book on Appiicatien. bes 


“© af 3 Offices & Warehouses: STORE ST., MANCHESTER. 


PETROL - PARAFFIN || “STONEY” CONTROL SLUIGES 


LOCOMOTIVES || eos: neccr! = —— 


RAIL & TRAM CARS RANSOMES & 
| RAPIER, LTD., 


SPECIALISTS IN 


Water Controlling Apparatus 


as applied to 














- 





BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 








Waterworks, Irrigation, 
Tidal Rivers, 


Water Power Installations, 











Navigation, Drainage, NEW FORM OF FALLING SHUTIERS ON SOLID WEIR. 
The shutters are arranged in groups and the falling of the 
&c. &e. Master shutter causes the others to follow. 


OVER 1000 SLUICES 
ALREADY INSTALLED. 


180 “STONEY” Sluices in the Also 264 Sluices at the 
ASSOUAN DAM, EGYPT, alone. ISNA BARRAGE, EGYPT. 





“= a ee 


The “STONEY” SLUICE is 
in successful operation in most 
parts of the world. 





60 H.P. Petrol Locomotive for Shunting. Gauge—4ft. 8tin. 


Address all Correspondence 


DEPT. M., 
32, VICTORIA STREET, 
LONDON, S.W. 


Telegrams and Cables : 


“Ransomes Rapier, London.” 
**Sluice, London.” 


Send Enquiries to .° 


McEWAN, PRATT & c0., LTD., 


13, SOUTH PLACE, LONDON, E.C. 









































Telegrams: INNFAL, Lonpox. *Phone : London Wall 458. 
SLUICES IN THE RIVER RHONE (near Geneva). Tel-phone : Spl 1122 
WORKS: BURTON-ON-TRENT. Span of each gate, mee or — of each sluice, 28ft. 4891 & 4892 Victoria ; 904 Ipswich. 
TAU PNRIOMEATESO.EE SPECIFY accuncy, AULD'S 
FOR GRAIN HANDLING FOR RELIABILITY, 
G.J.WORSSAM & SON L® & ECONOMY, VALVES 
TELEPHONE-NORTH 3870(two unes) WENLOCK ROAD, 


aa EGRAMS “MASSROW _ We) 1510) OLRM Gate. eee) eee DAVID AULD & SONS, Ltd., Whitevale Foundry, GLASGOW. RD UCN. 


MACHINE cur GEARS. 
SPUR, BEVEL, 

















WORM, &o 
IN ANY FOR . 
MATERIAL. SATISFACTION 
j HI@MEST QUALITY. 
3 London Office: 
Carlton House, 
KEEN PRICES. 66 & 66a, 
‘ities Gt. Queen Street, 
GOOD DELIVERIES. Kingsway W.C. 








THE NORTHERN MANUFACTURING CO., LTD.. 


Gear Specialists, GAINSBOROUGH, eEncianp. TOU eae CEEENeR. xin 
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MERRYWEATHERS’ 


LIGHT “VALIANT” STEAM PUMP 


FOR EMERGENCIES. 


Weight 64 cwt. Simple & Reliable. 
Capacity: 100 Gals. per Minute. 


Contractors to War Office and 
Admiralty. 


GREENWICH, S.E, LONDON. 











IN YALYVES 
for Steam or Water 


USE 


instead of Discs of Perishable Compounds, 


NEW PATENT 
INDESTRUCTIBLE 


ELASTIC COPPER DISC 


ISEATINGS, 


y, INTERCHANGEABLE, 
P MORE RELIABLE, AND MUCH 
MORE DURABLE. 


HULBURD ENGINEERING CO., Ltd. 






























Used for Water and all kinds of Semi-Fluids by 
Leading Manufacturers in Many Trades. 


ARRANGED for BELT DRIVING. | 


Can be coupled direct to Steam Engine or Blectric Motor. 


Write for Catalegue No. 60 to 


St. Benet Chambers, Fenchurch Street, E.C. 8026 
| The best 
‘ , Di cvaneess 
me “T)RUM’ PUMP Breravcrons 
MELDRUM SUPERHEATERS 
JOHNSON’'S PATENTS. Qsas MELDRUMS, Limited, 
\ Positive Action. High Efficiency. No Valves. Canal Works, Timperley, MANCHESTER. 











| DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. Dec. 8th and Jan. Sth 


The Drewry Car Co., La. %¢; River Piste ng 


uy * South Pi London, E.C 
Phone: 458 London Wall 




















DRUM ENCINEERING CO. 


+> ADADFORD. 
eo 


























HARTNESS 
FLAT TURRET LATHE. 


Now built in two sizes—2j by 24—12in. swing and 3 
3%—Il4in. swing. quipped, with to tools for either w 
or 





Eister 


JONES & LAMSON MACHINE CO. 


109, QUEEN VICTORIA STREET, 
LONDON. 


STU RTE VAN NT | 


(Spl) 6183 


I) rreorerasvs coin 
“FAN 5: 


STURTEVANT ENG 






MILD STEEL PLATE WORK, 
STEEL CHIMNEY & VENTILATING SHAFTS, &c. 





Tel.: Effervesce, London. 


SPARKING PLUGS 


FOR GAS ENGINES. 
See advertisement, page 25, Dec. 15. 


STEEL SHEET PILING and 
PILE DRIVING EQUIPMENT. 


Large Stocks for sale or hire. 


THE I BRITISH STEEL one nig co. 
4, Dock House Billiter Street, London, E.C. 
Telephone : fo-% legrams : “"Pilingdom, London 
For displayed saamadnann see ‘“‘Enoinerr” issue of 

May 19tn, page 6, and Oct. 6th, page 39. G319 





ane 

















‘LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 





7 FITZROY WORKS 
562 °S68 EusronR'. 
NBON. 


BLACK OR _GALVANIZED, 


Send for Catalogues an‘ Particulars. K368 


LIDGERWOOD MANFG. CO., 


Moorgate Hall, Finsbury Pavement, E.C. 





Sp) 09 ¢ 








147 QUEEN ~ cTo RI A OT LONDO 











[BULLIVANT ND 00, LIMITED 


Steel Wire Rope Makers, 
Engineers and Contractors, 


BULLIVANTS' AERIAL ROPEWAYS, Ltd., 


72, MARK LANE, LONDON, EC. Spl6i36 . 
Tel. : 2108 Ave. (6 lines). 








Works : ress Ex 


The Baldwin Locomotive Works, 
PHILADELPHIA, PA., U.S.A. 
Lendon Office: 

34, Victoria Street, London, S.W. 
Cable Addresses— 








* Baldwin, Philadelphia ;” 
See illustrated advt. last and next week. 


LACY-HULBERT & Co., Ltd., 
$i, VICTORIA ST., LONDON, S.W. 
Telegrams: Percussive, London. Telephone: 944 Victoria. 


“Fribald, London, 
Spl 6144 








Compressors and LONDON OFFICE - - 98 








WITH INTERCHANGEABLE TIPPING BODY FOR REFUSE, ROAD METAL, &c. 





MANN’S PATENT STEAM CART & WAGON C0., LTD., 


HBUNSLET, 


age " 


MNT, 






BODLEY BROS. & Co, 
so AST 
“EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


WORM WHEELS 
Machine Moulded. 
Alse Teeth Cut te Shape 


By Special Machinery. 
Telegraphic Add.: Bopuzy, Exersr 
ESTABLISHED 1790. L9 


- 
i A 


a i, . a 
SSS>' 
—— 


alae 


i. OR 


LEEDS. 
FENCHURCH AVENUE, E.C. 














Wacuum Pumps. «xs 


“BRITNIC” 








= 4,000,000 H.P. in service — 





The Vacuum Brake Co,, 


$, QUEEN VICTORIA STREET, 
LONDON, E.C. 


Telephone: 6584 Bank. Telegrams: Solution Londca 
ABC and Al Codes used. 7268 


For Large Advt. see issue of Dec. 8th. 


MEX FUEL OIL 


Anglo-Mexican Petroleum Products €o.,Ld. 
Finsbury Court, LONDON, E.C. 
Telephone : 

City. 

















K274a Mexprodux, live, Londen. 


MACKIES, LD., 


Engineers, READING. 
WROUGHT AND CAST IRON 


PULLEYS, SHAFTING, BEARINGS | 


W908 oe for Catalogue be 52. 
Te'r., Machinery, Reading. *Pho2e, 86 a, ! 














IMPROVED FirRe-Box Stay TAPS 
FOR Loco CROWN Stays, &c.. 
iM PROVED TUBE PLATE TAPPING APPARATUS, 
oe ane Gary Description of he | lechle 


(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH «Cos) 


BRITANNIA WORKS. ORDSALL LANE . SALFORD, 
MANCHESTER 





WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


THE BRITISH  HICLAUSSE BOILER cO., LTD., 
Caxton House, Westminster, 8.W. Gli 62 


GOVERNORS 
PICKERING TYPE, 


and with Smith's Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT. 
Jockey Pulley abandoned 
Operates if Governer Stops 
frem any cause. 




















H815 
. Sele Licencees and Makers: 


POLLOCK, | MACNAB 
HIGHGATF, 


Shettleston, GLASGOW. 
Makers to War Offee & Admiralty 
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| BUCKET DREDGERS, SUCTION PUMP 

HOPPER AND BARGE LOADING. -N DREDGERS 

a pi fo Diechrge itn their own Hoppers inte Hare, 
COMBINED BUCKET AND , {ebery Soenty Bootin P 

PUMP DREDGERS. | CUTTER TRAILING SUCTION 


With Hydraulic Jet and Improved HOPPER DREDGERS. 


ROTARY CUTTERS ‘or 


CLAY & HARD MATERIALS r ats NEW BUCKETS, LINKS, PINS, GEARING, &c.. 
sik Re, SR is ' SUPPLIED FOR EXISIING DREDGERS 
HOPPER BARGES. TUGS, 
i AND FERRY STEAMERS 2% LONDON OFFICE: 


| ESTABLISHED 1878. 9, FENCHURCH AVENUE, E.C. 


FLEMING & FERGUSON, LTD. PAISLEY _ NEAR GLASGOW. »™ 












































WATER COOLING TOWER 


oe THE PREMIER COOLER & ENGINEERING CO., LTD.. Bree 
OIL SEPARATORS. Sronawey ONDON, BM tine AIR FILTERS. 





















AT ANY PRICE 


TUBES « FITTINGS +GF#: 


FO 
4 ro Ly 


VERT GAS, STEAM, WATER. 


mie MS | LARGEST SALE cr FITTINGS ma 






! EVERY FITTING 
& is SUARANTEED 





























Dock House, Billiter St., EVERY FITTING BEARS OUR GUARANTEE. | 9 000 000 
LONDON. (Write for Catalogue—over 7500 varieties.) | 
STATIONARY OIL ENGINES A Theenycrelt' Generating Set. 
"= Smee aa ae Output: 18 K.W. 
FOR 
ELECTRIC GENERATING SHOP DRIVING 
SHIPS’ LIGHTING PUMPING 


EMERGENCY LIGHTING PLANTS SALVAGE WORK, &c. 


G, A Full and Detailed Illustrated Catalogue of 


OIL ENGINES 
ORNYCROFT "= 
upon request. 


JOHN I. THORNYCROFT & CO., Limited, 





CAXTON HOUSE, 
WESTMINSTER LONDON, S.W. 
































" 


: TTA aT TT MAUL 


ilcox’ Oils We are holding large leacks | 


Mitesh ws toal> of our ball ready 

uper-qualities for all classes o 

engines, machinery, motors, &c. for immediate 
Let us quote for YOUR delivery. 


requirements. 



















= TATRA 


W.H.WILLCOX & Co. L” . LONDON’ SE. 


imi ATCT TTT 8 


FOTIA LALA ALLL ALLL 








3)] 


iii ttt ig iii niin i 




















LOCKED WIRE ROPE .. 


MANUFACTURED BY VERY FLEXIBLE 





GEORGE ELLIOT & CO., Ltd Works: CARDIFF. 


Office: 16. Great George St, Westminster, Londen. DOES NOT TWIS? IN WORKING | 
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MC Vents are double Wea lls Watertioht” 7 | 
et eng agn be overated with Spring Catch Cord or ear 


e a 


Gg . HA} > a 


for Diesel engines, 
industrial furnaces 
and merchant ships. 


We supply a clean, 
high-grade fuel oil. 


| 














BORON-COPPERs BORON-COPPER ALLOYS 
anal ball Well USS 





SR 





“ae 





BORON- ALUMINIUM 















Brotherton & Co., Ltd., BORON-NICKEL 
a ~~ Bis | NATIONAL ALLOYS L® founory, ILFORD. | 
nection Pon Sales Agents. EDWARD LE BAS C°, Billiter St, LONDONec 
agen Leeds. 


Liverpool. 


HAIGHS (Oldham) Ld. S22 220 


Specification. 


sin. Centres Sliding, Surfacing and Screw-Cutting Lathe, Box Bed with Gap arrangement. 





















HIS LATHE is of modern design, consisting of a strong box bed under gap, the poppet end being mounted on a box leg, carrying a pair of powerful headstocks and compound slides. 
The Fast Headstock has powerful back gear, and is driven by a three- speed cone. The spindle, of large diameter and good quality steel, revolves im bronze bearings. The nose is 

screwed to receive a chuck or faceplate, and the thrust is taken on a ball race. A quadrant plate with reversing gears for screw cutting is mounted on the end of headstock. 

The Bed is well proportioned and fitted with strong bars and box section under gap, on it is carried the lead screw and back-shaft. 

The Compound-Slide Rest is provided with self-acting sliding and surfacing motions and has hand adjustments for all directions. 
screw and split nut carried on the Saddle. 

The Poppet Head has set-over motion for taper turning, and with movement along the bed by rack and pinion. : 

Two Bolts are provided for clamping to bed. : 

All Gears are machine-cut from the solid and guarded where necessary. 

The Lathe is supplied complete with Overhead Two-Speed Countershaft, Catchplate, Faceplate, 22 Change Wheels, Handles, and Spanners. 


Principal Dimensions. 


The screw-cutting is operated from the lea 


Height of Centres peti 12$in. Width over Bed on Face... 1ft. 8$in. Gear Purchase .. «. «. «- 10tol 
SS ee ee re Dia. and Length of Front Bearing 5hin. x Thin. Countershaft Speed aa ... 120 and 160.r.p.m. 
To take between Centres ... ... ... ... 6ft. », Back eo ez 4tin. x Gin. Dia. of Fast and Loose Pulleys ... 16in and 20in. 
Swing over Saddle... ... ... ... +» ft. 4in. Dia. of Cone ... . ... 20in., 15in., 10in. Approx. Net Weight ... ... +. 94 cwt. 
> mGap — .<. Min ok ee ae Width of Belt... ... A ,, Gross Weight . vile: prey Le See 
in front of Face- Pl i ..°- tae Spindle Speeds, 12 changes .. «oo  § t0 800 r.p.m. », Shipping Space .. 350 cub. ft. 
% Hollow Spindle Bore... ... ... ... ... 3¢yin dia. Feeds, cuts perinch ... ... ... 32, 24, 16,8 
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TANGYE’S 


STEAM PUMPS. 























“SPECIAL” ns BUCKET OR 
DUPLEX. RAM PUMPS. 
COMPOUND peareesen ae 
OR PRESSURE, 





CONDENSING. 


BOILER-FEEDING, &c. &c. 








“THOS. BROADBENT & SONS, Li. 


CENTRAL IRON WORKS, et 


Telegrams: Broadbent, Huddersfield. 
Telephone: 1581 (4 lines). 





ELECTRICALLY OPERATED 


STEEL WORKS 
PLANT 








CHARGERS, 
STRIPPERS, 
FORGE CRANES, 





LONDON OFFICE: ; 
SUFFOLK HOUSE, 
LAURENCE POUNTNEY HILL, E.C. 
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Our No. 4 
Capstan Lathe 


is an ideal machine for the 
class of work illustrated, also 
for small and medium sized 
bar work. 





We guarantee their output. 


The 5in, shell noses shown above were finished complete in 26 minutes each. This included 
forming the curved nose portion, boring and threading the hole for fuse adaptor, turning and threading 
the external portion that screws into the shell body, coning the bore and facing the shoulder and ends. 


The leading features of our No. 4 Capstan Lathes are— 


Furnished with single pulley or cone pulley head. 

Patent draw-in collet chuck for bar work, with automatic bar feed. 

Reversible spindle. 

Chasing saddle with special quick operating chasing mechanism. 

Automatic feeds to capstan. : 
Automatic ’and dead stops to all feeds. 
Accurate indicators for turning exact lengths. 

Unrivalled ease of operation. 


Admits through draw-in chuck... is ia 1 Zin. Swing over bed 13in. 
Admits through spindle . 2in. Swing over cross-slide oe ss i fin. 
Diameter of tool holes me vs ae 1 }in. 


Working stroke of capstan ne — os sin. 


Early Delivery. 


ALFRED HERBERT LTD. 
COVENTRY. 














MCKENZIE & HOLLAND L122: cncittcss e conreacrors 


AUTOMATIC TRAIN STOP 
and Audible Locomotive Cab Signal. 








cieak chapee Stee, Parker’s Patent 
Lattice Steel Towers and Masts. FOG SIGN AL and PL ACER. 


Harbour Signals. 
Long-burning Lamps. 
























New “‘ Over-Rail” Loek-Bar. 
Tl Lito Patent Signal Wire. Binders and New and Improved 
\/ elegrap Pps. 
oA } Electrically-operated Distant Signals. BLOCK INTERLOCKING 
oe a - controlled Mechanical INSTRUMENTS 
Electrie Detectors for Facing Peints. FOR 
Electric Lever Locking. DOUBLE LINE, SINGLE LINE, 


Electric Repeaters and Indicaters. 
Electric Rail Deflection T: files. AND REVERSIBLE LINE WORKING. 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING Electro-Pneumatic, Electro-Oil, All-Electric. 
Telephone—4760 VICTORIA. 














Telegrams—“‘ MACKSIG,” SOWEST, LONDON. 
19, VICTORIA STREET, WESTMINSTER, LONDON, S.W. WORKS: WORCESTER. 


bap pre errr 


Bp! 114 





HEAD OFFICE: 
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The Photostat 


is not only desirable as an aid 











to business, but, once you have 





used it, is indispensable. In fact 
you wonder how ever you used 
to manage without it. 


One large firm has seven Photostats in constant use ; many 
others have two and three. Most of the Government offices 
are using it. Can you afford to do without it ? 


lt copies drawings, sketches, blue prints, photos, letters, accounts, 
maps, designs—in fact, anything flat. It will make enlargements 


direct from glass negatives. 


Prints made on the Photostat 
are facsimiles of the original, 
whether copied natural size or 
enlarged or reduced. 


Catalogue and full particulars 
on request. 


Sole Agents : 


r =e” ALFRED HERBERT LTD. 
os. COVENTRY. 














POWER | 
SIGNALLING < 


T#® McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams : Telephone: 
" Powersig, Sowest, London.” 4760 Victoria (2 lines). Case, Stele “H.” Fitted with Patent Therma} Regulators Style “B” 


a —_—_—_— 
$$ $$$ $$ 
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INCREMENT 
IN PROFITS 


is vastly greater, in proportion to 
the investment, in increasing the 

» output of a given plant than in 
enlarging it. 


“MORE LATHE WORK 
WITH FEWER LATHES” 


is accomplished with “ Selective 
Head” Lathes, because of their 
power, rigidity, and ease of handling. 





tliat iar att Rt th tt ks be ah ho 








16in. Selective Head Engine Lathe. Note rs 

1. Headstock provides twelve mechanical changes, any one of which inside and outside of bed; is provided with oil trough and 
is almost instantaneously available through conveniently located shear wipers. 
shifter levers. Ample power is provided under all conditions. 5 b eliminati 
Heat-treated chrome-nickel steel transmission gears deliver 4. Compound rest has large page ge nae, € a ten 
maximum effective power to the cutting tool. hang of top slide, and is against swivelling by four 

clamping bolts. 

2. Changes of feed and thread are quickly secured; drop-forged 5. Tailstock is very heavy with long bearing upon the bed ; has large 
steel change gears stand up to the power of the head. spindle with positive clamping device which does not require a split 

3. Carriage has bridge 50 per cent. wider than usual; has full baesel; cleenping belts areatl agepates tenn tap of telletock beseel. 
length bearing on V’s, also bearing on horizontal and vertical 6. Apron has all steel gears is entirely self-contained, and bas studs 
flat surfaces of bed inside of front V; is gibbed front and rear supported front and rear. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U.S.A. 


BB leh A Bl Al ln All lt A ll li lS ln li Al ln lh lt Sl cl lta cl cl cl dl le te ete 8 ett bette 6 ct bb eo he bc be 


EUROPEAN AGENTS. — Alfred Herbert, Ltd., Coventry, England; V. Lowener, OTHER AGENTS.—Alfred Herbert, Ltd., Calcutta; Andrews & George, Yokohama, 
Christiania, Cope’ en, Stockholm; R. 8S. Stokvis & Zonen, Ltd., Rotterdam, Japan ; Bevan & Edwards Propty., Ltd., Melbourne; Krajewskie-Pesant Co,, Havana ; 
R. 8. Stokvis & Fils, 8.A., Paris, Brussels, Jardine, Matheson & Co., Ltd., Shanghai, Hongkong, Hankow, Amoy. 5pls70 











a 
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Tie Mancntssrer Downey on Watt Pomp FRANK DEARN & C2 [EP 


J ANCHESTER, S.E. 


Single Acting Double Acting 








POWER PiMP 







THE 


__ Horizontal Treble Ram. 
: PEARNS CAMERON TYPE Pump | 


Power Pump | 
bas” DUMP 


Telephone 
N°2289,Central 


Telegrams 
“PUMPS” Mancnester 









Vertical Treble Ram. Single Ram. Double 2am. 
LONDON : 49, Qveen Victoria St., E.C. GLASGOW: P. & W. Maclellan, Ltd., 129, Trongate, NEWCASTLE-ON-TYNE £. Cleaton Rees & Co,, 38, High Bridge. 


Catalogues showing various classes of Pumps manufactured by us can be had on application, 








a 





Torr Sta twee eee lth et a en I 
¥ Yr v " ¥ 7 
¥ 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 





KERR, STUART & CO.LD. 


5, BROAD STREET PLACE, LONDON, E.C. CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Communications to Lenden. 
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HUMPHREY 
PUMPS 


(Solid Piston Type) 


For Using Town Gas, 
Producer Gas, or Petrol. 





No. 3 Automatic Drop Press 
with treadle. ‘‘Standard’”’ 
Automatic Drop Presses are 


“Standard” 
Drop Presses 


HE Standard Machinery Co. build a fine 

T line of Automatic Drop Presses in eight 

sizes, plain and geared. The Presses 

are self-contained, the driving mechanism being 

at the base, where it is easy of access. The 

hammer is lifted entirely by power, and only 
requires to be tripped by the operator. 


The Instantaneous Clutch. 


used in these machines is a most important feature. It 
acts immediately on the rebound of the hammer. When 
the Clutch is released the hammer is at the top of 
the stroke, remaining securely locked in position until 
released by the ‘tripping mechanism, which is so con- 
structed that only one blow can be made, unless set 
for continuous work. 


To prevent belt breakages 
and other accidents. 


“Standard”’’ Automatic Drop Presses can be fitted with 
a safety device, which absolutely guards against the 
breaking of belts, as well as other accidents that may result 
from the carelessness of operators, or from other sources. 
This device has proved very beneficial for flat werk. 


The “Standard” line includes 


Plain and Geared Single and Double Acting and Inclinable Preases ; 
Power, Cam, Drawing and Broaching, Foot and Screw, Plain and 
Automatic Drop Presses ; Presses for Embossing, Reducing, Notching 
and Transfer Work; Rolling and Flattening Mills; Wire Coilers ; 
Draw Benches; Rotary Swaging Machines and Shears ; and various 


special machines. 


built in eight sizes. 


FULL INFORMATION SENT UPON REQUEST. 


SIMPLE. RELIABLE. 
ECONOMICAL. 


A Pumping Unit complete in itself. 
Substantially built for Continuous Work. 


THE 


HUMPHREY PUMP Co. 


LIMITED, K379 
38, VICTORIA STREET, LONDON, S.W. 


Telephone : Tel ic Address : 
No. Victoria. GAZO R, LONDON. 


Charles Churchill & Co., Ltd., 9/15, Leonard Street, London, E.C. Birmingham, Manchester, Newcastle-on-Tyne, Glasgow, Bristol. 


~ GENERATING 
uw ARSONS L £ STATIONS. 


7 | 12 
| YEARS’ 
REPUTATION 
AT HOME 


and 


ABROAD. 












































CONVEYORS 
ELEVATORS. 


SLAKE, BARCLAY & Co. 
GREENOCK N.B. amis 





THE 


PARSONS 
MOTOR 
c°. L™. 


Town Quay Works, 





am —_, Ld 2 
Seema MO OLY ge eH 


SHELL BANDING PRESS. 


PULLAN & MANN| © > am fet 


Engineers, Tel : Motors. 
‘CAMBRIAN WORKS, LEEDS, ENGLAND. Code: ABC, th Ed 


Telephone: No. 1238 





Telegrams: “Cambrian, Leeds. 
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SKEFKO.SKF 


PATENTED’) MADE IN ENGLAND. TRAOF MARK 





The SKEFKO Ball Bearing Co., Ltd. ead Office & Works: Luton, England. 


London Office: 28, Victoria Street, Westminster, S.W. Glasgow Office: 45, Bothwell Street. 
Parent Factory ... aah ae ae Se abe nae Pe ae .. A.B. Svenska Kullagerfabriken, Gothenburg, Sweden. 























CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


Run on all Kinds of Crude or 
Residual Petroleum and on 
Tar Oil. 





Consumption of Residual Oil :— 
°45 Ib. per B.H.P. hour. 





NOTE. — THESE ENGINES START 
FROM COLD WITHOUT LAMP. 


NO LAMP IS USED WHILE RUNNING. 
NO WATER INJECTION !S USED. 











: a i Built in Standard Sizes from 
: * 7 to 400 B.H.P. and upwards. 
340 B.H.P, FOUR-CYLINDER HIGH COMPRESSION OIL ENGINE. 





ALL THE DIESEL’S ADVANTAGES WITHOUT ITS COMPLICATIONS & AT A LOWER PRICE. 


THE CAMPBELL GAS ENGINE COMPANY, LTD. 


LONDON : 


73a, Queen Victoria St., E.C. HALIFAX, ENGLAND. tama 2 vik 


N26 104, Bath St. 
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ROTARY OUTFITS 


FOR 


SURFACE AND JET 
CONDENSERS 


MAXIMUM DUTY ee POSITIVE ACTION 
IN <4 
MINIMUM SPACE 
HIGHEST CLASS 
DESIGN AND 
WORKMANSHIP. 


RELIABILITY 


MINIMUM POWER 


MAXIMUM 
SERVICE 


Complete Rotary Outfit for Jet"Plant, comprising 
Air Pump and Water Extraction Pump. 


D 216 


A 2 . Telephones 
London Office: : 900 Wol’hampton 
Hastings House, Rees Roturbo Patent Rotary Air Pump 1511 Central, 
Norfolk Street, with Entraining Water Tank. “ondon. 
Strand, W.C. 
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JOHN LYSAGHT Tpit 


Bristol, avin s (Mon.), London. 


5 Te 
, ars 
WZ as oes 





Drill Hal! Roof Designed, Constructed, and Erected by John Lysaght, Lim - 


BRIDGES. GIRDERS. ROOFS. BUILDINGS. 


Chief Offices— ‘ST. VINCENT S IRONWORKS, BRISTOL. - 2. ao on Office—36 0 eT ST., E.C. 




















CAMMELL LAIRD & CO., Limiren. 


SHEFFIELD and BIRKENHEAD. 


LONDON OFFICE ~ - 3, Central Buildings, Westminster, S.W. 











STEEL FORGINGS FOR TURBINES FOR BATTLESHIPS. 


STEEL CASTINGS AND FORGINGS 


NS OF ALL DESCRIPTIONS, FOR ALL PURPOSES. 


= HIGH SPEED STEEL 6 HIGH SPEED STEEL 
CGYCLONE FOR GENERAL ENGINEERING PURPOSES. H. R. D. a FOR TURNING HARD MATERIALS, &c. 
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ECONOMICAL POWER PLANTS 


Ruston “Wood Refuse’’ 


Suction Gas Plants 
and Ruston 


Crude and Refined 
« : & 
Oil Engines 
Tell us your wants, and we will tell -you, 


EXACTLY, which would be most economical. 












RUSTON, ««::: LINCOLN 


And at 46, Queen Victoria St., LONDON, E.C. 


FRANCIS BERRY & SO 


Sowerby Bridge, 
=_E N G XI.AN WD. 

























ESTABLISHED 1832. 


MAKERS OF 


Heavy Machine Tools 





Contractors to the Admiralty, India and Colonial 
Offices, and most of the Foreign Governments. 


HEAVY DUTY SLOTTING MAUHINE, made in Two Sizes—24in and 30in. stroke. 
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ALLEY 8 MACLELLAN, 7? 


SENTINEL WORKS, 
GLASGOW. 























HEAVY PRESSURE 


CAST IRON OR CAST STEEL WEDGE GATE VALVES, 
With Rising Spindles, for Oil or Steam Pressuresto600)bs. 
ENSIONS FREE ON APPLICATION.) 


CATALOGUE 25 S, GIVING PRICES, WEIGHTS & DIM 











s 


—~ 
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TURBO- 
BLOWERS 


FO? 


CUPOLA WORK 


DESCRIPTION. THESE BLOWERS ARE OF THE SINGLE STAGE DOUBLE FLOW TYPE AND CAN BE FURNISHED 


EITHER ELECTRIC MOTOR OR STEAM TURBINE DRIVEN. THE RANGE OF CAPACITIES IS FROM 3,000 TO 
35,000 CUBIC‘FEET PER MINUTE IN PRESSURES FROM 1 TO 24 POUNDS. 


ADVANTAGES. Low First cost. SMALL FLOOR SPACE, AS THERE ARE NO RUBBING SURFACES, VALVES 
OR OTHER PATS REQUIRING FREQUENT ADJUSTMENT OR RENEWAL, THE COST OF MAINTENANCE AND 
ATTENDANCE 'IS LOW. HIGH EFFICIENCY MAINTAINED OVER LONG PERIODS OF TIME. STEADY FLOW 
OF AIR WITHOUT PULSATIONS. 


OTHER USES. THESE BLOWERS ARE ALSO ADAPTED FOR SUPPLYING BLAST TO GAS AND OIL HEATING AND 
ANNEALING FURNACES. BULLETIN 3036 CONTAINS A FULL DESCRIPTION OF THE INGERSOLL-RAND TURBO 
BLOWERS. MAY WE SEND YOU A COPY? 


™ INGERSOLL-RAND® 


165, Queen Victoria Street, LONDON, ec. 
Tt en et ta Oat rat a Ut a nd en a td A an a a ne A eR UU a 


GLOVER’S 
LEAD 
PRESSES 


OF ALL TYPES. 

































laa la flail halal alg ei alg i SI tei 


G41 


\\ 
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piety eigteipreigg 








~ 











AS SUPPLIED 
TO 


* - HIS MAJESTY’S GOVERNMENT. 














W. T. GLOVER & CO., LTD. 


Trafford Park, MANCHESTER. 
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DEAN, SMITH & GRACE «20s, L° 


LATHE MANUFACTURERS. KEIGHLEY. 














ILLUSTRATION OF 12in. CENTRE GAP LATHE. 


FEATURES: 
Large diameter Cone Pulley. | Bearings of ample proportions and self-oiling Steel Feed Gears, case-hardened where necessary, and practically unbreakable. 
SG G ® 
Made in sizes 6jin., 8}in., 10}in., 12in. and 15in. centres, with Gap or Straight Beds. 
G Db © 
Being RIGID & ACCURATE, these Lathes’ are eminently suitable for. SHIPBUILDING YARDS & MOTOR MANUFACTURING PLANT. 
With suitable attachments they are easily adaptable to any class of ARMAMENT WORK. mye 








AG. MUMF ORD, i. Colchester 


) CONTRACTORS TO : 
| BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN 
AGENTS FOR THE COLONIES. AND FOREIGN NAVIES. | 





‘ 























FOR 


Marine ws" 
— 


Engines neo 


OF ALL TYPES. 
























































eases -ealllighoamean ENCLOSED ENGINES 
WATE R-TUBE a, a 


to all bearings. 


BOILERS. 


Supplied to British Admiralty. 
Sa FULL PARTICULARS AND ILLUSTRATED CATALOGUE ON APPLICATION. 01507 4 





Supplied to British Admiraity. 
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For dealing with bar work, machines with a 
combination of our 


PATENT as HEADSTOCK 


PATENT AUTOMATIC CHUCK 


present the means to increase your output. 


We make the machine illustrated above in two sizes. One deals with 
bars up to lin. diameter by 24in. long and the others with 2;in. diameter 
bars 30in. long. Both are supplied with a full set of tools and holders 
and without any additional outlay will produce most plain bar work. 


We shall be pleased to quote you, and give times of production 
on receipt of drawings or samples of your products. 


90, LIONEL STREET, 


BIRMINGHAM. 


LONDON - 414, CAXTON HOUSE, WESTMINSTER, S.W. 
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Catalodue 9. 


Write for 


JOHN OAKEY & Sons, 


MANUFACTURERS OF LIMITED. 
EMERY 


GENUINE EMERY, CORUNDUM 
FMERY CLOTH CARNET & TAPE 








FLINT 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


Bands, Discs, Strips, and Sheets of almost any EM ERY WH EELS 


size and shape, to suit the special requirements of 
buyers. Prices quoted on receipt of particuars. 
LONDON, S.E 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, 


SCREWING MACHINE 


ALSO MACHINES 
FOR BOLTS up to 4in. DIA. 








FOR PIPES 
UP T0 12)N. 






Machine with Serve Fem a 
| oer also P. N87 


" HYDE, GHESHIRE. 


Illustration shows eur 12in. Patent Pipe ——— 
and Guide Screw for screwing Taper or 1 


MAIDEN & 60., 








Telegrams: Maiden, Hyde‘ 


Telephone’ No. 29 Hyde. tenes A 1864. 





PORTABLE 
LIGHT 
FROM OIL. 


TO 
4000 Candle- power. 






For Engineers, 
Contractors, 
Builders, &c. 


over 18,000 sia. 


Adopted by 26 Governments. 
— to 500 British and Foreign Railways 
and all leading firms. 


Prive complete. 
No. 0.—500 Candles, small hand pattern for 
Petroleum 7 
No. 1.—1500 Candles, hand pattern, with 
No. 2size burner for taroil .. £10 0 
No. 2.—1500 Candles, useful and portable 
tern £15 10 
No. 3.— Candles, Manchester Ship 
Canal pattern £16 10 


ese Lamps are arranged to burn tines or 
Petroleum when sent to Foreign Countries. 








TYRE EXPANDING, BENDING, STRAIGHT- 
ENING, SETTING, SHRINKING, &c. 
PRICES. 


No. 0.0.—Smallsize, complete with burner, 
- ‘or use where great sgh aap 
5s an advantage £9 10 
No. 2. (Standard Heating Plant), com- 


Pepa with Burner, Oil Tank, £17 10 








Heater aden and pa —.. ‘- oe 
WELLS “ UNBREAKABLE ” LAMPS 
ENGINEERS HAND LAMPS 
For Kerosene, Petroleum, or 
Paraffin. 


No. 4.—} pint, 18/- per dozen. 
No. 4a.—# pint, 27/- a 


MOULDERS' LAMP. « 


Burns ordinary petroleum 
or paraffin. 


No. 20, with ordinary 

burner. as illustrated, 21/- 

per doz. Stuffed with wool for burning spirit 
with cap and chain, 24/- 











TORCH LAMPS. 


Rape, Colza, or 


For Sperm, 
Smokeless Oil. 


other heavy 

Also used for Kerosene No. 5 

ime Hook No 3, as shown 
. doz. 


No. 5a.—§ pint, Hook No. 3, as shown, 30/- doz. 
No. 5b.—1 pint, Hook No. 3, as shown, 36/- doz. 


KETTLE TORCH LAMPS. 


THOUSANDS SOLD. 

Largely used by Contractors, 

Collieries, ,Steam Trawiers, 

Trench Work, &c. 

Large Flaming : 
Light 

No. 18, 3 = gad ao 

Wick, 4/6 ea 












No. 28, same pend as 
above, but having two 
Wicks. 6 pints. 

9/- each. 


REMOVABLE BUNG —_ 


Price 6/6 each. 
Made in Gunmetal, 9/6 each 





_ uickly empty- 
= without 
Pum 


Stillage. TP ued 
to and removed 
from any cask 
instantly. 
Will fit any ordi- 
nary cask from 10 
60 gallons. 


Does not damage 
the cask. 





WELLS’ 
OIL GAS GENERATING LAMPS. 


Light from Kerosene 
or Petroleum, without 
Wisk. ot Low thee 
Que Penny per Hour: 
No Smoke or Smell. 


Perfect Safety. No Ex 
Plosive Naphtha used 
Thousands sold 
Unaffected by wind. 


5 Each. 

3 Licas ae 
12a, with Tripod 13/9 
14/0 
14,7hours.. .. 16 
l4a, with Tripod 19/0 


Extra Burners for 
above, 2/- each. 


A.C. Wells& Co. ot Midland 84: London 
Works : Carnarvon St:, MANCHESTER 
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1866 1917 


JOHN STIRK & SONS, LTD., 
HALIFAX, 


draw the attention of the 
Engineering World to the 





PATENT. 
GQiEOREANE 


AS 
RNY 












which comes in fitting succession 
to a long list of original and 
successful designs bearing the 
name STIRK produced during 
the last 50 years. 












In subsequent issues the 
unique features of this 
machine will be dealt 
with.” 








Catalogue on request. 
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NEW CONVEYOR Co., L 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptitude, Birmingham. Telephone : 50 Smethwick. Glasgow Office: 90, Mitchell Street 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALL TYFE3 OF 


Conveying & Elevating Plant. 


COOLING AND CONDENSING PLANTS 


. As supplied to by Principal Corporations and Leading Firms 
in this and Foreign Countries. 


GRAIN PLANTS, COAL & ASH PLANTS 


Steel Structures, Bridgework es Hoppers. Chains, Buckets, Wheels, &c. 


Contractors to the Government and to Principal Corporations at Home and Abroad. 




















HYDRAULIC PRESSES 





for SHELL MARKING. 





PHOTO OF PRESS MADE FOR 
MARKING THE 4.5 SHELLS. 


EXTREMELY QUICK ACTING. 


HOLLINGS & GUEST, LTD., 


THIMBLE MILL LANE, 


BIRMINGHAM. 

















ESTABLISHED 1s 99 


THE PIONEERS 


ACETYLENE WELDI NG 


FUSIBLE 
PLUC 












RECISTERED 
TRADE MARK J 










MADE ENTIRELY IN THE UNITED 
KINGDOM UNDER PERSONAL SUPER- 
VISION OF OUR OWN STAFF. 







WORKING PRESSURE— 150 lbs. per sq. inch. 
TEST PRESSURE —800 


DISSOLVED ACETYLENE 


In Steel Cylinders containing 


APPROVED POROUS SUBSTANCE 


and with 


CREATEST POSSIBLE CAS CAPACITY / 


complying with Home Office Regulations. 































COMPRESSING STATIONS 
BELFAST, BRISTOL, BIRMINGHAM, 
LIVERPOOL, LONDON, GLASGOW, 
MANCHESTER, NEWCASTLE. 


(Others in course of erection.) 










SOLE MANUFACTURERS of the D.A. SYSTEM 


(HIGH PRESSURE) 


Complete Welding & Metal Cutting Equipment. 







E ACETY, — weet 
oe CETYLENE ILLUMINATING. sie 


Jn, DOUTH LAMBETH ROAD LOND cs; 
Teton MADMIRALTY, WAR DEPT, AIR SE Telegrams: 





2171 BRIXTON. “ENDAZZLE.LONDON, 
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“THE ENGINEER” DIRECTORY. 


This Directory, which is issued gratuitously in the interests of the 
advertisers in “ THE ENGINEER,” contains an Abridged 
Index to the Editorial columns of this journal, and, in addition, 
includes “THE ENGINEER" Iron and Steel Trades’ Directory 
and Buyers’ Guide, with technical terms in four languages. 
The RUSSIAN Supplement, for the use of buyers in that 
country, is now ready. 


A copy seat free om application to 


The PUBLISHER, “ The Engineer” Offices, 33, Norfolk St., Strand, London, 
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ARSON UD 


—_ KOO RSSSSSE I 


L Sa ‘ee, Bia a> PAT ata aS 
{ 
4 ne ar ROOFING 
Il y 
oom 7 — J A Permanent Roof Speedily Erected. 
_ 7 © you realise the full advantage of our Belfast Lattice Girder Roofs ? 
) The y can be adapted to fit any building up to 100 ft. span, and can 
i 2 be erected with greater speed than any other form of permanent roofing. 
las} Cheap, light, and strong, they can be constructed to carry shafting. 

i! a 
Le and climminat s aa possib ility of condensation, It defies the strongest chemical fumes. ROK gives 
is thenelige best where delicate mechinery is immunity trom risks of fire from “falling sparks 
7] installed and where many workpeople are employed. and will tend to smother internal outbreaks. 
When you buy the BRITISH, you buy the best—ROK is the BRITISH Roofing, 















ROK and the WAR. 
A Munition Factory rovfid 
on our Belfast Lattice Girder 
Principle cvwvered with ROK. 




























R oS Roofing is the best covering for these or ROK is cheaper than sl: or tiles, and will 


flat roofs because it gives an equable k's ‘rature outlast iron——is permanent ‘sik weather-proof and 

















anna 


a 1-4 
»- 


>. 






pi a posted for particulars of our Lr ifast roof 
cihter wiih our sides wated KOA Lovkler **7,’ “ st fre 


D. ANDERSON & SON, LTD. 


Lagan Felt Wcrks, Belfast; and Reach Road Werks, 91d Ford, Lordcn, E. 

















Ow 


a 


“= A 
tf, j 
4* : 


a “aS 


’ “y 









r 


| 
| 


f 





pee 


re 
naga ts 


yond 








OO OO OO Oe Oe Oe OO OP OO OO Oe UO OU Ce Oe Ce Ce Ce ee 








eee | 
rw 


CONTRACTORS TO H.M. GOVERNMENT. 


GRAND PRIX: LONDON, 1908, & BUENOS AIRES, 1910. 
HORS CONCOURS MEMBRE DU JURY, BRUSSELS INTERNATIONAL EXHIBITION, 1910. 


e Ec ISTER e © 
Telegrams: teen, © ——— Telephone No. 4660 


“ JONAS, SHEFFIELD. CIA © > N< C . YSXXC Private Branch Exchange. 


a as 
TRADE MARKS 


SIR JOSEPH JONAS, OOLVER @ OO, Ld 


Se of 


CRUCIBLE CAST STEEL <x. 


ltl tcl ll ll tl tll tl tli tl el tl se ln, tel tills so ln tel tm sl up ll ml le msl 


NOVO SUPERIOR STEEL), =, 


a 





NOVO STEEL - - 


SIEMENS-MARTIN STEEL, NICKEL STEEL, CHROME NICKEL STEEL, AND ALLOY STEEL FOR ALL PURPOSES. 
COLD ROLLED STEEL, WIRE, FILES, HAMMERS, SAWS, and MINING TOOLS. 


Continental Steel Works and Novo Steel Works, SHEFFIELD. 
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MACHINE CUT 
DOUBLE HELICAL 
GEARS 


Staggered or Chevron Teeth. 


WORM AND SPUR 


sights and other work requirimg great accuracy 


also ecialise in Precision Gear Cutting for Gun- 


REDUCTION GEARS= 
Standard or Special, to order. = 
pice tee is 

EVERY OTHER DESCRIPTION «5. 
OF GEARING ACCURATELY © 
MACHINE CUT. ual 

= 

= 

3 

<<, 

= 

= 

= 

ont 

oa 

; La 

y > 

/ i 

= <= onl 
REDUCING GEAR. K4é ail 














DAVIE & HORNE, Engineers, 
Johnstone Engine Works, 
JOHNSTONE, near GLASGOW, 
MAKERS OF 
Condensing pigate, Betiiing Plants, Evapora- 
tors, Feed Water Heaters and Filters, Pumps 


City Office - - 4, HOPE STREET, GLASGOW. 
Telegraphic Address : Evaporator, Johnstone. 
Sce illustrated advt. in issue Dec. 22ud. 








CISTERNS 
& CYLINDERS 


RIVETTED and ACETYLENE WELDED. 
GALVANIZED AFTER MANUFACTURE. 


Our new works being fitted with the latest machinery 
we are enabled te quote 


ROCK-BOTTOM PRICES. 


— me 


ih as 


SHIPLEY TANK 60. Lo 


Telegrams : 


Telephone : 
“ Cisterns, Bradford.” 3921 Brad‘ord. 












“The Handiest 
Tool in the 
Shop.” 


“PANAMA” 
PORTABLE 
CRANE 





























THE 
<aauaiien- EFFICIENCY, 
ALWAYS ON CONVENIENCE, 
ECONOMY. 
THE JOB. 
DIMENSIONS. 
Width of Bed— 

Size. Total Height. Lift. Overhang. Outside. Inside. Length Pel. Height Bed. Lifting Capacity. Weight. 

Nov, 2 6it. Gin. Sit. 4in. 2ft. Gin. 2ft. Bin. 2ft. lin. Sit, Zin. 12in. 4000 Ibs. 740 Ibs. 

No. 3 .. 7ft. Gin. Git. 4in. 2ft. 9in. 2ft. 10:n. 2ft. 4in. 3ft. Sin. 12in. 5000 Ibs. 900 Ibs. 

No. 4 .. 8ft. Gin. 7%t. 4in. Sit. Sit. 4in. 2ft. Sin. 4it. 12ir. €000 Ibs. 1150 Ibs. 


Furnished with either high or low base at the same price. 


This machine is suited for general purposes and may be used with perfect safety up to its capacity. 
Save your employees’ time—a ‘‘ Panama’’ Portable Crane is cheaper than unskilled labour. It is the ever-ready giant that is 


always on the job. 
= IMMEDIATE DELIVERY from our London Stock. 
Write for Prices and Particulars. Foreign Correspondence Solicited. 


Sole European Ageuts:— 


UNIVERSAL MACHINERY CORP", LTD. : 


Machine Shop and Foundry Equipment of Every Description. 


526, OLD STREET, LONDON, E.C., ENGLAND. 


K20 


Telephone : 
London Wall 3763. 


Te'egrams : 
** Toolcraft, London.” 




















GUN-METAL, PHOSPHOR-BRONZE, ALUMINIUM-BRONZE, &c., CASTINGS 


In Sand or Loam, to Admiralty, War Office and other Specifications. 














Specialities: Pump Liners, Rams, Cylinders, Gland & Neck Rings, Bearings & Bushes, &C., 
for Hydraulic, Marine, and General Engineers.. 


SPECIAL HYDRAULIC METAL, for Hydraulic Pumps, Valves and Parts to withstand the Highest Pressures. 


SPUR, PINION, and WORM-WHEEL CASTINSS. QUICK DELIVERIES. 


L. CLAYTON, Wharfeside Foundry, SHIPLEY. 


Telegrams : Clayton, ‘‘Wharfeside,” Shipley 
Telephone : Shipley 313. 426 
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CROSSLEY 


GAS ENGINES & PATENT OPEN HEARTH SUCTION GAS PLANTS. 


on Beaker Gy > ; 
ie Be EE on. + pedligh 


? 3 » H ; 
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P. husband the Nation’ 
COKE AS it prong Recrmise of al CROSSLEY’ COKE IS 
— ds nit ae — gg tape are — 
FUEL. Vik Haha Ga Hae ie fen de de ore 


power unit you can employ. 














Write for Illustrated Catalogues:- 


CROSSLEY BROS., Ltd, Openshaw, MANCHESTER. as 





























ROYCE LIMITED 


TRAFFORD PARK : MANCHESTER 


Specialize in the Following Productions :— 





ELECTRICAL CRANES (Jib, Overhead and Goliath Types). 


ELECTRICAL CAPSTANS (of the Ordinary and “Royce” 
Patent Free Bollard Types). 


ELECTRICAL TRANSPORTERS and PULLEY BLOCKS. 
ELECTRICAL WINCHES and GOODS HOISTS. 


ALSO 


Direct Current 


DYNAMOS AND MOTORS 


FOR ALL PURPOSES. 


PLEASE SEND US YOUR ENQUIRIES. 











Telephones: 690, 691, 692, Trafford Park (three lines) Telegrams: “Switch, M hester."" 
Cablegrams: ‘Switch, Manchester, England."" Cable Codes used: A BC, 5th Edition; Lieber’s; Western Union. 887 
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Manufactured by the Lapwelded, Buttwelded, Solid-Drawn and Lock-Bar Processes. 


STEEL PIPES 


In diameters up to 72 inches; and in lengths up to 40 teet. 


Steam Pipe Installations 








With Screwed and Welded-on Flanges. 





SCREWED-ON FLANGE JOINT WELDED-ON FLANGE JOINT 





24in. HIGH-PRESSURE STEAM PIPE with Branches and Flanges Welded On. 
Catalogues sent on application. Catalogues sent on application. 


Lapwelded Steel Pipes 


With Stewarts’ Patent Inserted Joints for Gas, Water, Air, Sewage, Etc. 

















STEWART’S Patent INSERTED JO!NT 
(Pat. No. 8189/"). 


STEWARTS' LONGGLEEVE Patent JOINT 
Pat. Nc. 8189/1). 





TRANSPORTING 30in. LAPWELDED STEEL PIPES with Inserted Joints. 
STEEL CASTINGS. TUBULAR STEEL TRAMWAY, TELEGRAPH & TELEPHONE POLES. STEEL PLATES 
ASHFORDS’ PATENT TUBE WELL STRAINERS. 


STEWARTS ~ LLOYDS, L” 


41, Oswald Street, GLASGOW. Broad Street Chambers, BIRMINGHAM. Winchester House, Old Broad LONDON. 




















CRANES «°..:., 
DESCRIPTION. 
WRITE FOR CATALOGUES. 


1 JOHN SMITH ccicney,, | TD. 


Crane Works, KEIGHLEY. 








wee 
i Seale 





ELECTRIC OVERHEAD CRANF, Lenden Representative: J. Armer, A.M.I1.C.E , 10, Easteheap, F.C. 
Talanhoane + GAR! Clty Oaw 


GARDNER OIL, GAS & * 


L. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROPT, MANCHESTER Ww COMPLETE EQUIPMENTS. BLOWP/PES A SPEC ait or 


Telegrams: THEOREM, PATRICROFT lephone ECCLES 401 (4 lines). Bb (ot @) "f+ ‘Fe WI L. | @) <. ow 
LONDON: 87. Queen wesiinaedcds Street. 
Showrooms (Eieseses ate ohuell mereac. x1681 fee tronic wHam MURST st BIRMINGHAM | 


EW CAST K.E :Milburn House (Floor A), Neweastie-on-Tyne. 


ELECTRIC WHARF CRANE 
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——POWER AND LIGHT FROM 


PETTER OIL ENGINES 


12,968 PETTER OIL ENGINES, 125,369 B.H.P. sold to date. 


2 to 300 B.H.P. 


(1 to 200 K.W.) 
LOWEST FUEL CONSUMPTION 


The perfected product of 20 years’ 
specialisation in Oil Engines for 
Factory Power and Light, Mining 
Machinery, Electric Light Stations, 
Pumping and Irrigation, Marine Pro- 
pulsion, Farm and Estate Work. 














Direct-Coupled Petter Paraffin Engine and 5 K.W. Dynamo, with Fan-Cooled Radiator. 


Write for Catalogue to— 


if LONDON—73, Queen Victoria Street, E.C. 


BRISTOL—140, Victoria Street. 
ITED YEOVI [ ENGLAN p BRARCHES : | GLASGOW—5?, St. Enoch Square. 
j j a | CAIRQ—Khedivial Buildings B, Sharia Emed el! Dine. 


ON ADMIRALTY & WAR OFFICE LISTS. 




















| 


HIGH TEMPERATURES QUICKLY ATTAINED || & eleieieiele| jeleieiei@ieiei ele Ele |e le! 


AND EVENLY MAINTAINED. 62 
Lasts longer than sheet joint- 


ings and easier to apply. 





el you want high pressure superheated 

steam joints to last indefinitely use 
Permac—the non-rusting jointing material 
in powder form. 


ermak 


“In Ponien JOINTING 


WRIGHT'S FURNACES. | aa 





[9/9/91 91919/4| M14/919/9/019/9[a1919°: 


; 
ic 
- 





‘@ resists any pressure the pipe itself will with- ei: 
GAS, COAL OR COKE FIRED, ‘€ stand. It is the best joint’ng there is for @ 
© water, oil, acids, and gas, besides steam, 
For Annealing, Hardening and Bee eS and quite the easiest to apply; much 
cheaper in the long run than sheetings. 
HEAT TREATMENT OF METAL. : 
, ‘€ If your dealer has not a tin 
With Utmost Economy and Speed. ‘© i aga vie 
x ; us. ooklet post free. 
Please send us particulars of your ‘© 
requirements, large or small, and we 1 THOMAS & BISHOP 
will gladly submit specifications for ‘©, : 
suitable Funes ‘«€ i, Sanaa Sete, 
<= LONDON, E.C. 








JOHN WRIGHT & CO., 


Essex Works, BIRMINGHAM. sit 
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ROBERT HUDSON, L™ 





All enquiries to HEAD OFFICES: Works: 
08a, Bond Street, i EF Ek D Gildersome Foundry, 
nr. Leeds. 


LEEDS. capes: ede London Office : 





Telephoue—14 Central, Leeds (Private Branzh Exchange). The Leading | SUFFOLK HOUSE, CANNON STREET. EC 
Inland Telegrams—Raletrux, Lee's. - c. 
Cables—Foundry, Gildersome. BRITISH MANUFACTURERS OF | London Telephone: 3162 CITY. 








PORTABLE RAILWAY MATERIAL. 

















Colonial and 
Foreign Contractors 
. requirements to the 
a Speciality. War Cifice, 

%: Admiralty, 

India Office, 

— Crown Agents 
C.LF. aay H.M. Office 
port in ei Works. 
the world. 








&. 396.—Left hand Switch and Crossing 
with Switch Box and Lever. 





E. 230.—Portable Paliway Track. 










E. 456.—HOPPER WAGON with Side 
Discharge Doors. 
Sizes from 20 to 400 cubic feet capacity, 





SON'S 
R. i ME may f 
CiL NE LEEDS 





= £. 457.—Patent Pressed Steei E. 585.—Steel Su wo Cons Wh on. 
'E. 96.—Side Tippiug Truck Colliery Tub, with well bottom. ’ . 
for Diamond Mines. 





E. 592.—Steel Barrow. E. 579.—Platform — on Double Bogies. E. 561.—Cargo Car. 


“= 
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Reliable. 
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Centrifugal Pumps 


All Conditions and Requirements. 








Large Stock of 
Small Pumps 


in London. Reach: 




















“40, Norfolk Street, Strand,London,W.C. 


WORKS: WINTERTHUR,SWITZERLAND 


















On many machines 


quick starting and stopping is of the utmost importance. ~ Line your 
clutches and brakes with Ferodo fabrics and you secure the maximum 
acceleration and deceleration, for Ferodo fabrics engage sweetly and 
without jerk, providing perfect transmission, whilst they absorb more 
foot lbs. of energy per square inch than any other material known. 
The adoption of Ferodo lined brakes on the Underground Railways of 
London resulted in a four-minute service being converted intoa minute 
and a quarter service owing to the rapid deceleration. In addition, 
Ferodo fabrics prevent fire and short circuit caused by metal dust re- 
sulting from the metal to metal brakes, and they have proved to be 
three times as durable as the chilled cast-iron shoes previously used. 





CLUTCH AND BRAKE LININGS. 


Ooentractors te the War Office and A , London General Omnibus Company, 
and Underground Electric Railways of and Paris. List E2 : 


THE HERBERT FROOD COMPANY, LIMITED.» 


Phones—19 and 20 Chapel Works—CHAPEL-EN-LE-FRITH. Wires—“ Friction, Chapel.” 








C2 We hold Stocks at London, Birmingham, — Cardiff, Edinburgh, Glasgow, Liverpool, 
, an tle. 














GRAFTON ae Co. 


s CONTRACTORS TO H.M. GOVERNMENT. 
— ATLAS WORKS, 


BEDFORD. 





Telegrams: 
“ GRAFTON, BEDFORD.” 









Illustrated Descriptive Price List 
free on application. 
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SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 


GRAND PRIX, Buenos Aires Exhibition, 1910. 2188: 
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Hard Fuel Furnaces. 


One of the many types of Coke-fired Muflies and Furnaces 
constructed for the processes of :— 


Annealing, Case Hardening, Hardening, 
Enamelling, Heat - Treating, etc. etc. 
Hard Fuel Furnaces for 


Billet-Heating, of hearth and continuous types, Coal-fired. 

Melting Furnaces for Brass, and other non-ferrous alloys, 
with self-contained coke-heated Regenerator. 

Melting Furnaces for Lead and Spelter. 


Special Furnaces designed and specifications sent on request. 


Gas Furnaces for all Heat Treatment requirements. 


The RICHMOND 


GAS STOVE & METER COMPANY, Lid., 
General Offices € Works: Academy St., Warrington. 








3 
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VICKERS LIMITED. 


| WARSHIPS; MAIL AND PASSENGER STEAMERS.. 





\ Icebreakers, Dredgers, and other Special Craft. 
\ Floating Docks and Cranes. Aircraft. 

| Armour Plates. Projectiles and Explosives. 
\ Turbines; Steam, Oil, and Gas Engines. 


\ Offensive and Defensive Automatic Submarine Mines. 

















H.1L.J.M.S. “‘Kongo."* Built and entirely fitted out at Barrow-in-Furness. 


\ Naval Construction Works, BARROW-IN-FURNESS. 








SSS eNOS Ne ee =i] 





| ELECTRICAL PLANT. 


Motor Generators. Turbo-Generators. 
Rotary Converters. 
Motors of all types. 








Complete 
ae Patent 
Eleetrical Automatic 
Lighting Reversing 
and Drive 
— for Recip- 
Machine rocating 
Shops, Machine 
Mills, Tools. 
Factories, 
ac, 





a call ote se PO Es BPR CDE, CRAM A MOEN Ce RM OS SoS 
View showing Frames of Turbine Type Alternators in Course of Construction. 


River | Don.,Works, 
SHEFFIELD. 











Se 
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| VICKERS umitep. 





\ NOTE. 


{| We can deliver from Stock, HIGH SPEED, 
\' VANADIUM, AND CARBON DRILLS. 

| Please send your orders and enquiries 
\ direct to us. 


SMALL TOOLS. 


NOTE. 


MERCHANTED TOOLS OF 
BRITISH MANUFACTURE. 





We shall be pleased to quote for TAPS, FILES, 
CUTTERS, AND OTHER SMALL TOOLS, upon 
receipt of your enquiries. 


(Made of Vanadium High-Speed Steel.) . 


{| 

\ 

i VICKERS VANADIUM HIGH-POWER DRILLS. 
s 

4 

A 

4 














PATENT ADJUSTABLE REAMERS 
USED IN CONJUNCTION WITH QUICK CHANGE CHUCK. 











The: Standard Tools ALL COMMUNICATIONS TO TOOLS DEPT., EFFICIENCY. 
} for modern drilling VICKERS HOUSE, fins 
\ and reaming practice. Broadway, London, S.W. ECONOMY. \ 
NNN Ne aN NNN oN 


VICKERS 
CONTACTOR PANELS. 


For controlling crane motors, rolling mill 


| motors, &c., on heavy circuits. 


“The panel illustrated, supplied to important steel works 
in Scotland, controls, in parallel, two 50 H.P. 220 Volt 
heavy crane motors. 

The Electric & Ordnance Accessories Co., Ltd. 














(Proprietors: VICKERS LIMITED), 
WARD END 
ARD END BIRMINGHAM. 
SE BS 





T 





SURFACE HARDENING 


by 
Patented Process. 





Group of Gauges Hardened by this Process. 





When using this Process, High Tensile Steel Forgings and 
Steel and Iron Castings of any size, when completely finish 
machined, can be locally hardened at the exact places required 
to resist wear, WITHOUT DISTORTION OR HEATING ANY 
OTHER PART. 





Forgings and Castings of Every Description. 





VANADIUM High Speed STEEL. 





River Don Works. 
SHEFFIELD. 


Agent for France: EUGENE BUISSON, 2 Rue de Chateaudun 2, Paris. 
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OBEY aA TE 






| 

— COMPOUND 
SEMI-PORTABLE 
ENGINE WITH 
“ROBEY” PATENT 
SUPERHEATER. 
















HIGHLY EFFICIENT AND 
ECONOMICAL. 


COMPACT AND SELF- 
CONTAINED, 


CATALOGUE ON APPLICATION 





ROBEY & CO., LTD., 
SPECIALISTS IN 

AIR COMPRESSORS, 
WINDING ENGINES, 

FAN ENGINES & 

BOILERS OF ALL CLASSES. 





GLOBE WORKS 
om LINCOLN 


79, Queen VICTORIA ST. 
LONDON. 


























ERNEST NEWELL & Co. LTD. =" SEs me a | 


la, oe 













MISTERTON, aoe | 
GAINSBORO’ a | 


TELEPHONE— 
11 MISTERTON. 





WasH | 


Mic ts. 


SLURRY 


Pumps. 





SLURRY 


Mixers. 





abl 5, al > . ~; 
OUTPUT OF GROUP 
865 TONS PER HOUR. 10% ON 180 MESH. 


ROTARY KILNS ann ALL MACHINERY ror MANUFACTURING 
CEMENT. ns | | 


CLINKER GRINDING PLANT. 
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-| HURST, NELSON & CO. LTD. 





Builders of 
RAILWAY CARRIAGES, WHEELS and AXLES. 
WAGONS, RAILWAY PLANT 
ELECTRIC CARS. ve r 
s paw SMITH-WORK, 
every other description of IRON and BRASS, 
RAILWAY & TRAMWAY CASTINGS. 


ROLLING STOCK, 
MOTOR OMNIBUS, 


of all kinds, including 
and other UNDERFRAMES and 
ROAD VEHICLE BODIES. BOGIES. 








BRANCH WORKS: 
Chatsworth Wagon Works, near Chesterfield 
Bridgend Wagon Works, Bridgend, Glamer- 
» > ganshire. ; 


GLASGOW OFFICE: 40, West Nile Street, 


CARDIFF OFFICE: Gerdon Chambers, 
31, Queen Street. 


LONDON OFFICE: 14, Leadenhall St., E.C. 





Swansea Wagon Works, Swansea. 
Registered Office and Chief Works: Spl 1017 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL* 





















CHARLES McNEIL, Ltd., ———— LESSONS OF THE WAR. 
On Admiralty and War Office am Code, 2nd Editi 
STAMPED STEEL PISTONS Wdnialandiline Deaes| THE atcles_ written by « Special Commisioner of "THE 
Patentee and i” gee ee 2 sie ENGINEER” on the above-named subject have been 
Sane Ironworks & published in a compact form. Copies may be obtained price 
“aanhote” os ae oon twopence, or post free to any address price threepence. 
Soars: West Seotland 








gSt., GLASGOW “THR ENGINEER” 88. NORFOLK 87., STBAND, LONDON, W.O. 


oe =F eZ 


Y = . 
Ee TE MOCHOUS © Bele a) ee — alee 


ECONOMICAL. 
MANUFACTURED IN LONDON BY 
eo) °S ¥ THE WESTINGHOUSE BRAKE CO., LTD. 
82 York Road, King’s Cross, London, N. 











|  PxosPHor Bronze Co., to. 


EST. 1874. 





Sumner St., SoutHwark, LONDON, ano GuesTeR ST,, Aston, BIRMINGHAM. 








ALL GRADES oF WHITE ANTI-FRICTION METALS 


Plastic, Babbitt’s, Magnolia, White Brass. 
Brands, “Vulcan, “Ibis,” “Arma,” “White Ant.” 











~ CONSIDERATION OF OUR PRICES SOLICITED. 


Telegrams: PHOSBRONZE, LONDON. 
Cables : IFFLEST, LONDON. 
felegrams: PHOSPHOR, BIRMINGHAM. 


4330 H Lond 3 li 
Telephone: { 334 East | Bi nave bd ines 


Oe on Ea Se a a 
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Possibilities of chain drives on machine tools.—tn driving two Automatic Gear 
Cutting Machines from countershafts the opportunity was taken to compare the efficiencies ot 
belt and chain drives. One machine was belted up exactly as supplied by the makers with a 
Tin. wide belt for the main drive and a 2in. wide belf for the feed. The other machine had a 
2tin. wide chain for the main drive and an auxiliary countershaft was bolted to the machine 
to take the feed from the main drive through two auxiliary chain drives. 


Two tests were made, one having for its object the obtaining of the highest production and the 
other to measure the power absorbed when the machines were running on exactly the same work. 


In the first test both machines were driven to their utmost capacity, i.e., the rate of feed was 
increased as far as considered safe, which turned out to be 3}in. per minute on the belt 
driven machine and &}lin. per minute.on the chain driven machine. A cutting speed of 75ft. 
per minute was used in both cases and the work in hand was cuttixg teeth in cast iron { 
blanks for the 1fin. pitch silent chain. | 





In addition there is to be reckoned a remarkable difference in the life of the cutting tools 
and a noticeable difference in the quality of the work turned aut. 


The Durability of a Chain depends upon the Soundness of Design, the Quality of Material, and the Quality of Workmanship. Renold Chains are Durable Chains. 








= 








Will 
pump 
dirty 





water. 


Write for 
List No. 708, 








eer ie P : -..~oftd READING:— 
11, Tothill Street, S.W. Pulsometer Engineering er 


“PLATT CHUGKS 


UNEQUALLED QUALITY & FINISH. 
ALL PARTS INTERCHANCEABLE. 


EXCEPTIONAL STRENGTH, 
CAPACITY & GRIPPING POWER. 











WITH 4 JAWS, 
INDEPENDENT AND REVERSIBLE. 


BUILT FOR ARDUOUS SERVICE. 



























SIZES :—Diam. 10, 12, 14, 16, 17, 18, 20, 24ins. 
ANY SIZE CHUCK SENT ON APPROVAL. 













Write for booklet—ref. ER. 


SAMUEL PLATT, L° 


WEDNESBURY. 5: «7 





WHEN ORDERING LATHES 
SPECIFY **PLATT’’ CHUCKS. 


PETER BROTHERHOO 


PETERBOROUGH. 
AIR and GAS 


COMPRESSORS 


for all pressures up to 6000 Ibs. per sq. in. 



























Spi au 77 
The illustration shows a four-stage Hydrogen Compressor driven by 
compound enclosed steam engine. Working pressure, 2000 Ibs. sq. in. . 
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Printing. .—George Reveirs, 

LIMITED, 4 and 5, er place, Fetter-lane, EC, 
aro PREPARED to SUBM ATES for all DESCR IP 
TIONS mf Ri TING. ER” been 
printed at thi 


J 28: D. Roots po 1 Co.- E Pelente. 
British and Foreign. Moderate charges. Long and varied 

ical en, neering experience valuable to inventors. Circular 
Compilers of “ Patent Abstracts” for The Times and for- 

meri for Bngineer.—Thanet House, Temple Pett ale 
ipl am 


PATENTS, DESIGNS, ‘AND TRADE MARKS, 


Harris & Mills, Chartered Patent 
AGENTS Mand % High Holborn, London. 

Established 1866. 

Tel. Aa. : * Privilege, London.” Tel. No. : Holborn 2765. Ls 


ensen and Son, 
CHARTERED PATENT AGENTS. 
(Established Trinh British, Colonial, and Foreign Patents 
and Trade Marks and igns Registrations.—77, Chancerv- 
lane, London, W.C. Telephone, Holborn, 1249. 


BULL'S METAL & MELLOID C0, 


oker, awe Gi ‘owr. LTD. 
Tel a Low, YoRER. Nat. ~ 182 CLypesann. 
BULL'S METAL.— ~Propellers, Bars, Sheets, Pump Kods, 
Valve Spindles, : ondenser Stays and Plates, &ec. 
MELLOID Reg. Trade Mark).—Condenser and Boiler 
tays and Plates, Bars, Sheets, Valves, &. 
HIGH a TENSILE BRONZE. —Cast Rolled, Forged, to 
Admiralty Requirements. (Spl) am 120 
WHITE METALS.—Tempalto, Babbi ts’ Plastic, &. 

















HIGH CLASS 


HULSE 
Ac ops 


t Dec, 8th, page 56 


COCKBURNS 
LIMITED, 


The World - Renowned 
Steam Valve Specialists, 


——— | CARDONALD, GLASGOW 
See illustrated advt. next week. 














VALVES 














DigseL ENcINES 


(POLAR TYPE) 
FOR ALL PURPOSES 
(Land and Marine). 
See Ulustrated advert. last and next week. K303 


Matchless Best Cast Steel. 


Matchless C.S. Circular & Band Saws 
FOR IRON & STEEL. 
Matchless Cast Stéel Files. 


ALFRED BECKETT & SONS, L™ 


SHEFFIELD. Q756 








G.<J.WEIR,L’ 


IR: : OIL FUEL =: 
PRESSURE PUMPS 








Specially designed for this duty. 
Suitable for all classes of oil fuel. 
Economical in Steam Consumption. 
Absolutely reliable in Working. 


Largely fitted in the British 
Navy and Mercantile Marine. 


7 * Cathcart, Glasgow 





J. PARKINSON & SON, 


Shipley, Yorkshire. 


Manufacturers of 


LATHES, GEAR CUTTERS, 
MILLERS, BORERS. gn; 











GEARS. 
SPURS & BEVELS 
PAPER PINIONS, 
CHANGE 

WHEELS, 


All Sizes, 
Accurately Cut by New 
Process. 

Very Low Prices. 
Ask for List. 
Send your enquiries. 


GREENWOOD’S 
STANDARD GEAR CUTTING CO., LTD., 


New Bond Street, HALIFAX. 








Telephone 1212. Telegrams: “ Gears.” Q84) 
DAVIES & METCALFE, 
MANCHESTER. 
wud 
INJECTORS. 

ALL CLASSES. Q404 


Ilestrated Advertisement every fourth week. 


COTTON-ROPE PULLEYS 


Up to 18ft. Diameter. 
FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHERLS. 
THOMPSON & SOUTHWICK, Lid, TAMWORTB 


See Tilustrated Advt. last and next week. Q568 








| UI [Ancanesite} 


® LASTING AND RESISTING-THE SAFEST AND ¢ 


[BEST FOR STEAM JOINTS | 


| MOST CONVENIENT AND ECONOMICAL - MOST 








THE DELTA METAL:CO., LTD., 


EXTRUDED BARS 


Of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Alleys, & 
Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alluys. 
East Was London, S.E. 


Works Lo BIRMINnesAM. Spl AM6éé 




















Fig. 1158. 


ELECTRIC CRANES 
Upwards ot 700 constructed. 


X1510 








JOHN HUDSON & CO.’S SUCCESS@RS, Z127 
18, Vietoria Warehouses, Mansell St., London, E, 





STOTHERT & PITT, LTD. BATH. 


Rerresentarives :—Messrs. Richardson, McCabe and Co., Wellington, N.Z.; M. C. Coates, Melbourne. 








BOYLE'S 


tatet PATENT 
" AIR-PUMP” 
VENTILATOR 


— double the — power of earlier forms. Awarded 
the £50 Prize wi! y,oraer (only prize offered) at the 
Ventilation oe ager London. ighest 
award for Ventilators. Two Gold Medals. 
ROBERT BOYLE & SON, 
rn Viaduct, London, E.C. 
Pri Lite om free on application. 








BLOCKS 





GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 
WVVAWADAANNY 2. LVS 


ENGINEERS’ REQUIREMENTS IN THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 


Columbia House, 


89-90, SHOE LANE, E.C. 


BRASS RODS: 


for all purposes. 


M°KECHNIE BROTHERS 


LIMITED, 
Rotton Park Street, BIRMINGHAM 


Manufacturers of 


EXTRUDED METAL BARS 


to Engineers’ specifications and designs in 





NAVAL BRASS, MANGANESE BRONZE, FORGE 
ABLE ALLOYS, HIGH SPEED SCREWING BRASS 
AND HIGH STRENGTH BRONZES. 


GUNMETAL & PHOSPHOR BRONZE INGOTS 


to any specified mixture. AM251 


DERMATINE 





Pump Valves 
Maintain a High Vacuum 


DERMATINE Co., Ltd., Neate St., London, 


CRAVEN BROS. (Manchester), Ld 


REDDISH, STOCKPORT. 


Telep.: 251 Heaton Moor 








Teleg.: Craven, Reddish. 


High-class 


MACHINE TOOLS 
ELECTRIC "CRANES. 


For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 


J. & E. HALL, L” 


Makers of CO end N a 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St. Swithin’s 1, on 
Rote a =... ~t es 


INDEPENDENT 4-JAW CHUCKS 


BRITISH 
MADE. 


Reversible Jaws 
and Solid Bodies. 


Screws have double 
i Thrust Bearings. 
(10in. size-and upwards 
Stock nie: 4iin., Gin., 8in., 9in., 10in., 12in., 
14in., 15in., 16in., Bin., 20in., 22in. ‘& 24in. dia. 
Price Lists and Discounts on Application. 
Manufactured by Ow Apmiratty List. , 


F. PRATT & CO., LTD., 














Eagle Iron Works, HHA DIF AX, England, 
London @ffice: 7, Laurence Pountney Hill, E.C. K19 
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MAKES CEMENT WATERPROOF 
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vsiviscn For FLAT ROOFS, ‘ii: ~ic 


ernment for over 


8 years. 
The War Office, FLOODED WOR K, — — ae 
The Admiralty, tains valuable hints 


The Office of Works, DAM Dp WA L L S. and_ specifications 


The G.P.O. for many novel 
The India @ffice, uses of Pudloed 
The Crown Agents. Cement. 


BRITISH! 


Manufactured by Kerner-Greenwood & Co., St. Ann’s Quay, King’s Lynn. 











C. REDMAN & SONS exctsno.” 


LATHE MANUFACTURERS. Established 43 Years. 


Telegrams—" Redmans, Engineers, Halifax.” Cedes Used—A BC, 5th Edition, and Lieber’s Telephene—Ne. 808. 


LONDON OFFICE: 22, Martim’s Lane, Cannon St., E.C., £. C. AMOS, M.! Mech. E., Representative. 


36in. Swing TREBLE GEARED SURFACING and BORING LATHE with Turret Rest. 


The above illustration shows our latest type of Surfacing and Boring Lathes. The design is such that great strength and rigidity are obtaine 
with convenience for the regular manipulation of work, and it is specially adapted for Boring, Facing and Turning STEEL HUBS and WAGON 
WHEELS for MOTOR LURRIES, CYLINDER COVERS, WHEEL BLANKS, FACE PLATES, PULLEYS, &o. 

Lathes can be supplied either TREBLE or DOUBLE GEARED, with or without Sorew-outting Motion, with Turret or Plain Rests, and 
with or without Hollow Spindles. alll 
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Commutating and Slip-ring ends of B.T.H. Rotary Converter 
for electrolytic purposes. 








For electro-chemical 
plants 


For economically converting high tension alter- 
nating current into low voltage direct current | 
for the deposition of metals and other electro- 
lytic purposes, . 


¢8) Rotary Converters — 


should be used, as they are specially designed 
for electrolytic work. Of the highest quality 
and efficiency. 








Our engineers will lay out electrical equipments for 
electro-chemical plant without obligation on the part ° 
of the enquirer. 


The British Thomson-Houston Co., Ltd., | 


Electrical Engineers and Manufacturers, 


Head Office and Works’ - - Rugby, England. 


87, 
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GANTRY & ROPE HAULAGE 
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HMOND TWICKENRAM TUNNEL 
METROPOLITAN -WATER BOARD 























* CRUSHER? <a 








HEAD, WRICHTSON & Co, 


Telegrams—* TEESDALE.” 


» Stockton-on-Tees 
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rf L HOPKINSON xC 


HUDDERSFIELD, England. 


‘“ HOPKINSON - FERRANTI” 
PATENT STOP VALVE. 


a 
“ ae 


\ 




















4in. DIAMETER & UPWARDS. NO BYE-PASSES REQUIRED 


BELOW 12in. BORE. 
A 24in. Valve of this Type has 


now been in use for 8 years under 


We have built Valves of this Type 
200 Ib. steam pressure and 500° F 


for use at 
steam temperature and is 350 POUNDS PRESSURE 
STILL STEAM TIGHT. and 


750°F.STEAM TEMPERATURE 





/. 
W Yj 
YU 
yp P 
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Y 
Upwards of 20,000 of these Valves are 
now in use in 
PROMINENT STEAM INSTALLATIONS we 
in all parts of the World. e 
amet 5. eo ee wae 
is ‘ump, % at ns G w., 
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HENRY SIMON L?. 


GRAIN HANDLING ENGINEERS, 
20, MOUNT STREET, 
MANCHESTER. 


PNEUMATIC GRAIN HANDLING 
PLANTS 


( WITH IMPORTANT (PATENTED) IMPROVEMENTS. 





Simple. RELIABLE. Efficient. 








Plants handling 1,250 tons per hour recently installed. 





COMPLETE INSTALLATIONS 
DESIGNED & ERECTED. 





SHIP DISCH&RGING PLANT, 


PECKETT & SONS, Ltd., Bristol 


Telegrams—PECKETT, BRISTOL. 


| ‘TANK 


























| 
| 
| 


vat | LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








FULL PARTICULARS ON APPLICATION. A1867 


STEAM TRAPS 


Of unrivalled capacity—quick discharge—positive nechanical action—will do the work ot three ordinary traps. 


SENT ON TRIAL. 














THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD. 


Telegrams: “METALLIC.” Branch Offices: Telephone : Nos. 4705, 4706 Z31 
LONDON: 110, Fenchurch Street. LIVERPOOL: 15, Fenwick Street. BOLTON: 15, Mawdsley Street. SWANSEA: York Street. GLASGOW: 52, St. Enoch Square. NEWCASTLE: 2, Collingwood Street, &c &c. 


COWANS, SHELDON & GC” L” CARLISLE. 


" me 2: Herbie at, Saarinereh: HYDR AULIC, ELECTRIC, 
) PNEUMATIC 1... STEAM GRANES 


OF EVERY SIZE & TYPE. 


CAPSTANS. 
». TURNTABLES. 

“we TRAVERSERS. 
“eee PENSTOCKS. 
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LUNKENHEIMER 









The most 
mart = Oil & Grease Cups 
line of 
high grade For Engine and 
Engineering 
Specialties Transmission Bearings. 
made. 
Reliable and durable; universally 
acknowledged as superior articles. 
Bronze 
Improved feed regulation will not unset 
Valves. ne 
when placed on vibrating machinery. 
Iron : Oil Cups have slide cover on filling 
Valves. ho’e. 
Whistles. 
OIL CUP. 
Glass Body and 
Cocks. Sight-feed. Snap 
Lever Feed Regu- 
. lation. 
Boiler sae 
Mountings. OIL CUPS with glass or 
: ith 3 
Hydrostatic Pa a with or without 
. sight-feed. 
Lubricators. . 

‘ GREASE CUPS of bronze, 
Mechanical iron or steel; plain, auto- 
Oil Pumps. matic and screw-feed. 

GREASE CUP. 
ie = Epring-actuated Plunger. 
Oil Engine 
Lubricators. Write for catalog or address inquiries to 
oi ad ~=THE LUNKEN CO., Ltd 
: e 
Grease Cups. = 
on 35, Great Dover Street, LONDON, S.E. 
Factories—CINCINNATI, OHIO, U.S.A. 
23-{- 21 Telegraphic Addreases -—“‘ Lnnken, London.” ‘‘ Lunken, Cincinnati.’ K'33 




















**Coventry '’ Noiseless Chain Drive, motor to lineshaft, 
for the repair shop of a Northern Colliery. 


Turning movement, even, steady turning movement 
free from slip and jar is what your lineshafts require 
if the oulput of your machines is to be maintained. 


This result can only be obtained by the use of Chain 
drives. If you are using Chain drives you are 
aware of this; if you are not, instal a Chain drive 
in competition with a Belt drive and note results. 
You will be surprised. 


“The COVENTRY?” CHAIN CO., 


LTD.. 
Experts in Power Transmission, 


COVENTRY. 














SPECIALISTS IN 


PUMPING PLANT 


DUPLEX PUMPS venrticat or HORIZONTAL 
DIRECT-ACTING PUMPS *™S°Osrenr, 


FOR MARINE OR LAND INSTALLATIONS. 


MOTOR DRIVEN PUMPS 


FOR COLLIERY WORKS. 


VACUUM PUMPS. 






IMPROVED HORIZONTAL DUPLEX PUMP. 


DAWSON & DOWNIE, Lr, 


ELGIN WORKS, 
CLYDEBANK. relepnone 2" 


Telegrams: 
76 CLYDEBANK. 


“s PU MPS, CLYDEBANK.” 























GLACIER METAL 





The most reliable bearing alloy for all general 
engineering requirements. 
ed & ad 


FINDLAY'S 
SPECIAL MOTOR METAL. 


ce ~ ~ 
FINDLAY’S tac CiER 93 See 
SPECIAL MOTOR METAL TY) aN Ge oe 





For bearings of internal combustion engines, 
and bearings working under abnormal strains. 
ed 


DIE-CAST BEARINGS. 


We supply these sound and true, with oil 
grooves and oil holes cast in. 


CLACIER ANTI-FRICTION METAL 


co., LTD., 


WALDO ROAD, ass 
WILLESDEN JUNCTION, LONDON, N.W. 
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SELF-CONTAINED 
REFUSE DESTRUCTOR. 
SPECIALLY DESIGNED FOR BURNING THE REFUSE 
&e. 


In FACTORIES, MUNITION WORKS, 




















THE ABOVE HAS BEEN SUPPLIED TO ONE OF THE LAKGEST MUNITION WORKS. 
APPROXIMATE CAPACITY UP TO 3 TONS PER DAY. 





Full particulars ard price from 


MANLOVE, ALLIOTT & CO., LTD. 


NOTTINGHAM. H16 

















ALVE 


— AND — 





BOILER MOUNTINGS 


a" = 3 = 








MAKERS OF UNEQUALLED 
FOR 
erik cadead SIMPLICITY, 
VALVES AND RELIABILITY, 
eure EFFICIENCY, 
DISCHARGING 
M JLNTINGS, CAPACITY. 
STEAM TFAPS, 
STEERING MINIMUM 
OF 
GEARS, UPKEEP. 
C4PSTANS, ei le 
WINDLASSES, MAXIMUM 
OF 
PUMPS, &c. SATISFACT ON. 
rie eee hy Fig. 174. “Ren” Bronze Stop Valve— aan: can Se oS ac aio) 


R« newable Valves and Seats. 


APPROVED BY HOME & FOREIGN GOVERNMENTS, BOARD OF TRADE, LLOYCS, 
AND INSURANCE COMPANIES. 


ALWAYS SPECIFY 


TURNBULLS 


ALEX. TURNBULL & Co., Ld., sishorsrices, GLASGOW. 


Telephone— 9 and 50 BisHopsrices. Telegrams—Vatve, Guaseow. K58 














‘\ 


Do you want quick delivery of 


Heavy Steel Castings ? 


(Up to ten tons). 


Write to 
EDGAR ALLEN & CO., LIMITED, 
Imperial Steel Works, 


SHEFFIELD. 


Send also your orders for 


Best Carbon Tool Steel. 








for Air, Steam or 


PORTABLE PILLAR MINING HOIST «....: 0... 



















STEEL FOOT 


4." DIA. STEEL TUBE 


RADIAL SLOT 


DRUM 


SETS TO 
ANY ANGLE ‘- 

A = . aime REVERSING 

tena LEVER 

4 Ae ee ! - | 
» ~~ $e Pi My lwiTH 
= : 4 : \- é AUTO 
- ae 4 » Awelmee) Wwe rece, | STOP 

E i - as 
le ss PRESSURE 


DOUBLE wer 
BALL THRUST, ; 
& BEARINGS 


MACHINE CUT 








t 
WORM & WHEEL : 
(N OIL BATH Ps ages 
LOCKS in Any ee 
py aes ys. POSITION ; 
ON Ti & 
COUPLING gas i MOVABLE CAPS 


18” SCREW 
LOCKING ADJUSTMENT 
SCREW >> 
o> 3 

’ & 





GILLESPIE & BEALES, 


AMBERLE/: HOUSE, NORFOLK STREE!, STRAND, LONDON, W.C. 


Telegrams :—GIULESAN DO, LONDON, K260 Telephone :—GERRARD 2681 and 4720 
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R. WHITE & SONS 
WIDNES: Lancashire, 


a ABRIAL 
WIRE 


ROPEWAYS 











Makers of 
POINTS and 
CROSSSINGS 



















For STEAM BOILERS 
and ENGINES 


Apply 
H. COLTMAN & SONS 


Midland Ironworks, 
LOuGH BOROUGH Kaoe 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 





Telegrams : Wootton, Colville. 


Brickworks Plant. . Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwright. 
WEA a 
’ THE 


CLEVELAND 
BRIDGE anp 
ENGINEERING 6O., LT? 


Specialists in the Manufacture, 
and Erection of Brides Girders, 
Koofs, Warehouses, and all classes of 
Iron and Steel Constructional Work. 


HEAD OFFICE AND WORKS— 
DARLINGTON. 
ee 


CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 

Wachine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write for prices to 


SCHOFIELD'S FOUNDRY CO.,L 


LITTLEBOROCUGH. QQ’! 
























Vaporier fs, on place. wf the 





=n on Jag ek =e Pond 
BELLISS & MORCOM, Ltd., 


BIRMINGHAM. 
Self-lubricating Steam Engines, 
Turbines, Air and Gas Compressors, 


Condensing Plants, Crude Oil Engines 
aod Paraffin Engines. x28: 


STONEBREAKERS, 


Crusning Rolls, 
Screens, Elevators, and a 
Complete —_— for Fine Crushing or Macadam 
are our Speciality 


ROBERT BROADBENT & SON, Ltd. 
Phoenix Ironworks, STALYBRIDGE. G47 
Telephone No. 296. Tel. Address—Broadbent, Stalybridge 


The CLYDE STRUCTURAL IRON CO., Ltd. 
Clydeside Ironworks, Seotstoun, Glasgow. 


Iron & Steel Roofs Buildings, 
Workshops, &c. &c. 


London Office: 48, Cornhill, E.C. se 


EVERTITE JOINTING. 


Made in England by Englishmen, is second to none 
and cheaper than most. 


Good ter the highest pressures, and the worst facer. 
For particulars apply to K354 
R. Ke ROSS and Co. L-TD., 
Premier Works, ~ STOCKPORT. 


BLAKE’S PATENT 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 1€. 


JOHN BLAKE Lx. 
ACCRINGTON, LANCE. 

















WATER SOFTENERS. 


AND FiLTERS. 


572) 0-V. Ue oO) ob & 


EAST FERRY ROAD ENGINEERING WORKS CO. 


LTD., 
|} MILLWALL, 
LONDON, E. 
Telegrams - Hydrostatic, London. 





Hydraulic Cranes and 
Coal Hoists. 


Belt Conveyors for 
Coal, &c. 


Patent Pneumatic 
Grain Elevating 
Machinery. 


i 
* 


Hydrostatic Crane 
Weighing Machines 
Engines, Pumps, 


Sluices, Capstans, 
&e. 


GENERAL ENGINEERS 
AND IRONFOUNDERS. 


ESTIMATES GIVEN for REPAIRS. 
B3026 


THE COIL CLUTCH CO., LTD., 


Phenix Works) JOHNSTONE, SCOTLAND. 


Manufacturers or 


COIL FRICTION CLUTCHES .......ic: 














including 


Hauling, Winding, Stamping, 
Pumping, Grinders, 
Compressors, Exhausters, 


Rolling Mill 
Reversing Gears 


Gas Engines, Electric Motors, 
Motor Cars, 


Marine Reversing 




















Salisbury House, LONDON WALL, EC. 





E'ecirically-driven Goods Hoist, controlled by Coil Clutch and Baad Brake, fitted Gears. 
with Interlocking Safety Device. su 
OF ALL 


DESCRIPTIONS. 


JOSEPH 
_ BOOTH 


& BROS. LTD., 


« _RODLEY, LEEDS. 


Telephone: STANNINGLEY 20. 
Telegrams: CRANES, RODLEY. 





bh 


oo London Office: A. E. W. GWYN, Ltd., 75a, Queen 

: Victoria Street, E.C. 

South Wales Office: W. OGDEN DAYSON, M.I. 
Mech. E., M Iron & Steel Inst., 1, Mount 
Street, Swansea. B3022 
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Phone—3700 (4 lines). 
Wires—DYNAMO Afd. 





PHCENIX DYNAMO 


MFG. CO., 


STANDARD 


STEEL WORKS’ 


TYPE 


D.C. MOTOR ==» e-« 








MADE IN ALL SIZES 
FROM 1 TO 100 H.P. 
\ S) 
TD. Q87' 
L** BrapvForb. 








ESTABLISHED 1810. 
London Office: 32, VICTORIA ST., WESTMINSTER, S.W. 


New burn Steel Works, 


JOHN SPENCER & SONS, Ltd., NEWCASTLE-ON-TYNE. 


Telegrams—Newburn, Newcastle or London. 


Cantract: to Admi 








Ity, War Office, British, Foreign, and Colonial Railways, &c. 


Steel 
Manufacturers. 


SLABS. BLOOMS. 
BILLETS & BARS 


FORGED AND 
HYDRAULIC PRESSED 
CRANKSHAFTS 


CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIP 
& BOILER PLATES up 
to 13ft. wide. 
S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 30 Tons. 
TOOL STEEL. 
SPRINGS. BUFFERS. 
FILES. 


WASTENEYS-SMITH’S 
Pat. silt 
STOCKLESS ANCHOR 























SPECIALITY 





HIGH - SPEED 


Radial Drilling & 





Tapping Machines 


GEAR BOX DRIVE. 








FRICTION REVERSE FOR TAPPING. 





ALL DRIVING GEARS ENCLOSED. 





Particulars of Tests. 





Material. 


Cast Iron 
Cast Tron 


Mild Steel ... 
Mild Steel .. 


Diameter Spindle Cutting | Feed per 
drilled. speed, speed. | minute. 
ljin. 320 r.p.m. 105 feet. 7 Zin. 
1 fin. 1 54 Ps a 4 3Zin. 
lin. 320. —s—i,, 83s, 7#in. 
2}in. 154” | 90 % ldin. 





Quotations and Specifications on application. 


D. MITCHELL & CO., Ltd., Keighley. 


Telegrams——‘‘ Tools, Keighley. 





N102 


Telephone No. 193 Keighley. 





OXYGEN 


For the Welding and Catting of Me als. 








British Oxygen Co.,Ld. 


The oldest and most extensiwe Oxygen 
producing and distributing business io 
the world. 


“actories in all important Engineering 
centres, equipped exclusively with 
MODERN PLANT, capable of producing 
1,000,000 Cubic Feet of Oxygem per day. 





WANUFACTURERS OF 


Oxy~Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


And other Appliances. 
0578 
- full particulars apply to any of the Company 
orks :— 

Elverton Street, Westminster, 8. W. 





LONDON Tunnel Avenue, East Greenwich, 8.E 
Warton —_ Stratford, E. 
BIRMINGHAM - Saltley Wor! 
WOLVERHAMPTON Lower Walsall Street 
CARDIFF East Moors 
MANCHESTER - - Great Marlborough Street 
BIRKEN HE. Bromborough Port 


NEWCA -% T LE E- -ON- 
TYN. - Shields Road, Walker Gate 
GLASGOW - Rosehill Works, Polmadie 
SHEFFIELD - + Celti: Works, Savile Street 
SYDNBY, N.S.W. 





Bevel. 


Q74 


Spur and 





GEAR 
CUTTING 


Rogers McGown & Ce., 4, Livesey Rd., Seitede 
MACHINE TOOLS IN STOCK. ! 


Vertical Drills to admit 18in., 26in., and 
36in. diameter. 
Bolt Screwing Machines. 
104in. centre Special Sh fting Lathe. 
Second-hand Planer, 25ft. by 6ft. by 6ft. G359 


JAMES SPENCER & CO. Ltd. 


Chamber Ironworks, Hollinwood, MANCHESTER. 


JOHN ROCERSON & CO., LTD. 
WOLSINGHAM, B.5.0., CO. DURHAM. 
Maxenrs 01 
ey isaac i. ay 
sees Tum Gear, &e. &e 


» Suxp ‘veur -Enqrseses. 


Telegrams: “Steelworks, W isingham. Zi4, 

















PATENT PLANING, SHAPING 
and SLOTTING MACHINES. 


SHAFTING, Ryrt and 
WHEEL LATHES. 


Railway, Marine, Ordnance, and 
General Engineering Work. 


BERTRAMS LIMITED 


Engineers 
SCIENNES, EDINBURGH. 
Manufacturers of 6330 
Machinery for Paper Mills, Rubber Mills, Rubber 
Plantation Factories, Explosive Works; also Machina 
foals tor toon ood Conetructions| Works. 

















IRON DRUMS 





Welded or Riveted Tested by Hydraulic Pressure. 


CHEAP PRICES AND QUICK aa, 
—— 306 





FRANCIS PEETERS, 
Engineering Works, BURTON-ON-TRENT 


Werf GUSTO, Firma A. P, Smalders, 


SCHIEDAM, HOLLAND, 
SPECIALITIES— 
OREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advt. every second and fourth week. 





1584 





The PATENT ‘' ACME” (Regd.) 


OTONEBREAKER 


2). © Dae © - 2 88 —) . OO. oD - 1 0} ©) Oh & 


Sole Maker peahgtadten ebeh > BARSBY & CO. 
} , jiers, LEICESTER 
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W. P. BUTTERFIELD, Lid. 


Galvanizing and 
Tank Works, 
Shipley, Yorks, Eng. 
Ask for No. 7 List. 
— 7 Wes ene ais. last and 


xt week. Q614 


H. W. KEARNS & CO., L?- 


BROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 


Tel. No. 221, Altrincham, 
See eur Illustrated Advertisement in isme of Dec. 22nd 











EWART’S 
Lire 
CHAINS. 


ALL SIZES, EUROPEAN OR 
AMERICAN PATTERNS. 








KINDS. 








Telegrame: “ Acrixinorr,’ Lonpox, 


ATTACHMENTS OF ALL GEO. W. KING, Ltd., OF quauiry. 


SPROCKET 
WHEELS. 
BUCKETS. 


Quotations on receipt or Speelfication. LARGE STOCKS:i:ALWAYS 
ON HAND. 

















Windmill Lane Stratigré, LONDON EB. ——siecnese: wenden ramen, ku 








eS e se 8 Aer, 
W@ ENCINEERS «2 PHOTO 






: ARCHITECTS PRINTS 


wt B.J. HALL GL : 


® peAwinc ore f 
EQUIPMENT 
| 









CHALFONT HO; eal 
CC" PETER  s* « 






(E STMINSTER 
ah hn ee 


ROBERT STERRENSON & & 


a ve — ers, sepa me ~taseel LTD 


NCTUARY 
LOCOMOTIVES *, c= 
A Services. 
ington; A ndon 
“Nat. “Tel 300 ~F 300 Dartington ; "650. v Lien. 
Codes: A B C, 5th Edit Engineering Standards, 
EB oe rary "Telegraph 
See our Illustrated Advert. last and next week Gs 
~ Speeify 
> JOHN GIBBS & SONS’ 
Nate “PEERLESS” 


A Blower & Exhaust 

i FANS and you will NOT 
be disappointed. 

SEND FOR CATALOGU. 


724, Duke Stree 
entirely ww 
For large advt. see Dec. 22nd- 


THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 


MIDDLESBROUGH, 


Manufacturers of Bridges, Roofs, Steel Framed 
Buildings, Piers, Landing Stages, Pontoons. 
Gold Dredgers, "Blast Furnace Casings, Hoi 
Blast Stoves, Gas and Air Mains, Tubing, Corru- 
gated Flooring, Steel Caissons, Steel Well Lining 
and Curbs, and Steel Plate Barges in Sections 


F-W.BRACKETT. CL 


PATENT 
SELF- CLEANING 

















ENGINEERS» COLCHESTER: 


ALSO MAKERS OF 
PUMPS & AIP COMPRESSORS 








MACHINE CUT 
WHEELS. 


The REID CcO., ~—, 


The recognised authority on TRACT Transport Accurate 

data respect.ng all types of Industrial Motor Vehicles. 

Ex periences, Practical Articles. Ru —_—— etc. 
post paid on applic 

ILIFFE & SONS ‘Lid., 20, Tudor Street, ‘ton don, E.C 

TREE RPE RR EMER EE EE EG 


HICH SPEED ENGINES 


Centrifugal Pumps. 
FANS up to the largest sizes. 
Engines for Driving Dynamos. 


28? 











IN STOCK, OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 
HEDNESFORD, STAFFS. ,,. 


THE LEEDS ENGINEERING 


AND HYDRAULIC CO., LTD. 


RODLEY, near LEEDS 
PUMPING AND HYDRAULIC MACHINERY, &c! 











LocKWOOD, & CARLISLE LTD, 


EAGLE Prd SHEFFIE 


Telegraphic Address— 
PISTONS, SHEFFIELO. 








NATIONAL TELEPHONE 1376. 


Carlisie’s Patents. 





SPECIAL FACILITIES FOR QUICK im 
DESPATCH OF URGENT ORDERS 


ALL PACKINGS GUARANTEED 





Y687 











STEAM HAMMERS 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


DAVIS & PRIMROSE, LD» JUNCTION RD. 







FOR SMITHS’ SHOPS AND FORGES 


Bole Makers ot KR. E. DAWIs' Bis 


LEITH. EDINV URGH. 











CRAVEN’S PATENT 


BRIQUETTING 
MACHINERY 


enables you to get the utmost value from your deposits 


‘or fire ores and coal. Does this interest you? 





a PARTICULARS ON APPLICATION TO 


BRADLEY & CRAVEN, Ltd., 


neo Engineers, WAKEFIELD. 














BRASS 


y GRIC Sr Ztoe . | 





CONTRACTORS TO HIS can GOVERNMENT 


& a: Loco & CONDENSER 





: aes eS 2 5S at? BIRMINGHAM. 

















} 
— 
— 
am 
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the unique features it embodies. 


ANE NN 


This bridge has three new features. 
leaves into a simple truss span. (2) Hydraulic cylinders permit longitudinal 
movement of one leaf to neutralize contraction and expansion. (3) It is the 


longest bascule bridge yet built, measurin}, 336 feet. center to center, of trunnions. 
As pioneers in the design and development of bridges of this type, the Strauss Bascule Bridge 
Co. has earned and holds a position in advance of contemporaneous effort. They are prepared 
to offer you the services of the same engineers who handled this particular installation. 


Double Leaf Bascule Bridge, 336 ft. span across the ship canal at 
Sault Ste. Marie. This bridge was designed by Mr. Joseph B. Strauss, 
who invented the type of Bascule Bridge that it represents, as well as 


al 


ee 





i LI 


The Longest 
Bascule Bridge 
in the World 


A Strauss Design 











Write for Photos and Information. 


The Strauss Bascule Beidpe Co., Engineers, 104 So. Michigan Ave., Chicago, U. S. A. 


O ll HA Hl ane WAU Hl Hii 





(1) When closed, chord locks convert the two 





ma 


i CI 





WA A Hl 

















iSTAN LEY: 


‘is Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please send for our “ K.5” Catalogue. 
w. FE. STANLEY & CO., l.d., 











286, High Holborn, London. W.C. Ol 











‘““‘BURTON” 


OIL SEPARATORS. 


Also all kinds of Riveted or Welded Work. 


Suitable for Steam, Water or Air Pressure or Vacuum. 


Garner, Telford & Hardman, Ltd., 


ae MANCHESTER. G33 
Teleg.—* Pers * Manchester. ‘Le ep 42 Pendle 





Ste 


| CLAY CROSS CO. 


Nr Chesterfield. 


ESTABLISHED 

















POWER 
TRANSMISSION 
APPLIANCES. 


Large Stocks Ready for 
Immediate Delivery. 











BRACKETS. ECCENTRICS, 
BEARINGS, cast iron. adjustable. 
,,  brasSlined. | HANGERS, 
,, ball socket. PULLEYS, cast iroo. 
,, Self oiling. » Wrought iron 
,, Solid grease  SHAFTING. 
COLLARS. SLINGS. 
COUPLINGS. STANDS, ete. ete. 
COUNTERSHAFTS. 


JARDINE, 


Deering Street, NOTTINGHAM. 


Te'egrams: “ JARDINE, NOTTINGHAM.” 
Telephone : Nos. 3295 and 32.6. K 22 




















CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 
eetaners eta Nmeton te Leet Limited, 








OPTH LEEDS. 











‘ See 








ROCHDALE 





mz ROBINSON 


WOOD- 
WORKING 


MACHINES 


of all knds for 
Munition Manu- 
facture and Pattern 


Shop Equipment. 


TYPE LT SAW 
BENCH, _ illus- 
trated, is a useful 
Pattern Shop ma- 
chine, or for any 
kind of accurate 


dimension sawing. 


Descriptive Leaf- 


let on request. 


& Son 


LIMITED 


K30 














SHELL LATHES 


A SPECIALITY. 


It will pay you to consult us. 
Inspection invited. Ney 


Makers: SCOTT BROS., Keighley 











(WATER PURIFICATION SPECIALISTS } 
iis woof Dis? 
RING INDIA HOUSE 
tr KINCSWAY 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. asso 



































— 
= 





See Next Issue 


HELE SHAW 
(ChUiTGT 


Works 
O*=_..AM 








‘CROWN” BOILER COVERINGS 


encased in STEEL SHEETING. Unimpairable by heat. 


967 SAVING 


‘nm Oondensation. Greatest Economy & Serviee. 3000 Users 
SUTCLIFFE BROS., oie 


& lee Weebe ANNI EV Ne MANOUERTER 


= 9g ey ue 
PILOT PACKINGS 
| & JOINTING 


142 GRACECHURCH St arate” 
: ISTRATED ADVT ALTERNATE WEEKS 
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SOUTHWARK STREET, LONDON. 


Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 


Sole Manufacturers ot— 


“Dagger” Packing. Salamander Asbestos Joints. 
“Syren ‘tzz, Packing. Victor Metallic Asbestos Joints. 
“Gladiator” Packing. | Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. ie 
Contractors to the British Admiralty for over 30 Successive Years. 



















GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE | 
CONSTRUCTION. 

















GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 








GLOBE 
















GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE IN 
NICKEL GUN STEEL.° FIVE SIZES. 

LIFTING 

CAPACITY 

+ TON TO 














THE 


GLOBE PNEUMATIC ENGINEERING 


§ 





.Co.,': Ltd., Representative 
| DO Ww 1c, WOLFF. & oo, &'GO., Glasgow. GW. MURATOFF & CO. 2, oa gg Tn gg 
1, aVICTORIA STREET, LON N, S.W. J. D. ANDREW, Newcastie-on Tyne. RIVORY, VALLIER CO., Rue Adolphe Mille, Paris. 
eqrame ; Prowus ieee 7 cAMES TURMBOLL, a ‘co. Sir mingha TEKNICK CO. ALLING. F Pu, onaat a, Chitin hase 
i m zea pen Ld 
- meniiens iaeeamssote 2 Pree a7 @OUPER & CALLAGHAN, Manchester. Dr. T. GHIN, Telwo Jewen. 


C. CUTHBERT WOOD & CO., Sheffisid. 
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FEFURNACES. Fe 


(Manufactured under Smallwood Patents.) 
FOR ALL PHASES OF HEAT TREATMENT AS ADOPTED BY PRINCIPAL MUNITION WORKS, &c., THROUGHOUT GREAT BRITAIN AND ABROAD 


MAXIMUM ECONOMY. COST OF PRODUCTION REDUCED 60%. BETTER WORK. 























SUPPLIED UNDER DEFINITE GUARANTEES: Covering Fuel Consumption, Temperature Control, Output and Maintenance. 
MARKERS OF SELF-SUPPORTING STEEL STACKS. ALSO STRUCTURAL IRONWORK, TANKS, &c. 
MECHANICAL CHARGING GEAR FOR FURNACES. 
“GREENWICH” ELECTRIC RECORDING AND INDICATING PYROMETERS. Complete Installations. K348 


Telephone—276 Smethwick. 


THE INCANDESCENT HEAT CO., Ltd., British Mills, Cornwall Road, SMETHWICK. — yocerenTneocst cham. 


NASMYTH, WILSON « Co. L1p. 


PAT RICROFT 
MANCHESTER. 

































ESTABLISHED 1837. 














MARINE MOTORS, 


COMPLETE MOTOR BOATS 
MOTOR PUMPING PLANTS. 


_. EMERGENCY 
7}. LIGHTING PLANTS 








27ft. SHIP’S LAUNCH. 
Speed 9 kn- ts. 12 H.P. Motor 


Motors are built in 10 sizesfrom =) Wa BDOOKE & CO., Ltd. 





3 H.P. to 150 H.P., Petrol or Paraffin. 
Adrian Works, LOWESTOFT, England. 


Telegrams—“ Brooke, Lowestoft. Telephone—380 Lowestoft. 
Code—A.B.C. Sth Edition & Private, K328 


12 H.P.8 1. Brooke M: Moto. 
with erooke wane Motor, = COMPLETE BOATS up to 80ft. 


FIRST IN THE FIELD ano FOREMOST STILL 


“NEW CENTURY” 


MOTOR-DRIVEN LOCOMOTIVES 


For PORTABLE & LIGHT RAILWAYS & UNDERGEOURD MINE HAULAGE. 














Will run on PETROL, PARAFFIN, ALCOHOL, BENZOL and CRUDE OILS. 





Simple to operate. Low cost of attendance. Smokeless. No risk of fire: 


Always ready for use. 
Absolute independence of central power station} 


or explosion. No boiler ee necessary. 


IRONSIDE, SON & CO,, corso es 





















lii 
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THE LEEDS FORGE Co., Lrp., LEEDS. 


Pioneers in the Design and Manufacture of Pressed Steel Underframes and Bogies, and All-steel Railway le Carriages and Wagons. 























Uganda Rallway. 
Bogie High Sided 
ppl London Office: 
ith Pressed Steel 
seni elie rose CAXTON HOUSE, 
and WESTMINSTER. 


Lane’s Patent 
Corrugated Pressed 
Steel Deors. 









































MACHINERY 
MUNITION FACTORIES 


DUNCAN STEWART & C0. 


LIMITED. 


London Road Ironworks, GLASGOW. 


Telegrams : “‘STEWART, GLASGOW.” 8M103 Gun Tube Straightening Press. | 


CONDENSERS 


For LAND AND MARINE INSTALLATIONS, 
REFINERIES & SIMILAR INDUSTRIES, 


FITTED WITH THE 


HICK-BREGUET EJECTAIR 


ECONOMICAL PRODUCTION OF HIGH VACUUM. ABSOLUTE STABILITY. NO MOVING PARTS. 


HICK, HARGREAVES & co. Ltd., Soho Works, BOLTON. 























Shell Pointing Presses. 






































Telegrams—-HICK, BOLTON. Sole Licensees. N99 ; Phone—1373-4 BOLTON 
era es anit cre ace 
MINING AND ELECTRICAL :: :: TD., 
MACHINERY MANUFACTURERS. 
WINDING ENGINES. HAULAGE GEARS, &c. 
HOISTS, PUMPS, CAPSTANS. STONEBREAKERS. 


CRUSHING MACHINERY. GRAVITATION STAMPS. 
ROLLS, AKRON CHILIAN MILLS. 





**CASCADE”’ MOTORS. LIQUID STARTERS. 





DIRECT-ACTING SINGLE DRUM CORLISS WINDING ENGINE. GENERATORS, &c. G91 
Cylinders 42ins. dia. by 84ins. stroke. Drum 20ft. diameter. 
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~ §STEVENSONS 


PRESTON. 


STEEL CASTING LADLES 


UP TO 


100 TONS CAPACITY. 


IRON FOUNDRY LADLES. GAS PRODUCERS. 
GAS AND AIR REVERSING VALVES. 














AWARDED 
CA 
KS * AD awe IC; 
& 





dar ly. - THE. 


REFRIGERATING HASLAM 
a PAU | C 
MACHINERY ce Plants up to ons apacity- SRONDRY ~<a 


RY, London Office:~ 
ee oor {75°177, SALISBURY HOUSE: ENGINEERING C2 Le 


* LONDON WALLEC: S° 
AIR SY STEM 


FRASER & CHALMERS STEAM TURBINES 


TURBO BLOWERS 
TURBO - COMPRESSORS 


HIGH PRESSURE 
LOW PRESSURE 

MIXED PRESSURE } TURBINES 
BACK PRESSURE 

PASS OUT 


FRASER « CHALMERS, L” 


ERITH, KENT. 
‘London Office: Moorgate Hall, Finsbury Pavement, E.C. 























Fraser & Chalmers 2000/K.W., 5600_R.P.M. High Pressure Turbo Alternator. 

















“BON ACCORD” High-Lift Horizontal or Vertical Spindle TURBINE TYPE 


CENTRIFUGAL PUMPS. 


Also LOW-LIFT pg sir snige PUMPS for Mine Pumping and Sinking, — Draining, Dock 
Pumping, Irrigating, Sand Pumping, and Sewage Work, &c. 


HIGH-SPEED ENGINES for Driving Dynamos, Pumps, Fans, &c. x19e4 
Try **BON-ACCORD”’ PACKING for the Stuffing Boxes of your Pumps and Engines. 


DRYSDALE & CO., Ltd., YOKER, GLASGOW, W. wnhire ror cataLoaun. 




























4-Stage Turbine Pump. 
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DIXON BROS. « HUTCHINSON. 


LTD. 
Southampton. 


Telegrams: CYLINDER, SOUTHAMPTON. 


Woolston, 


Telephone No. 389. 





Portable Search Light Generating Set. 


INTERNAL GOMBUSTION ENGINES 


5 to 150 B.H-P. 


FOR 








PETROL Boats Wireless Telegraphy 
Electric Lighting Air Compressors 
OR Electric Welding Motor Ploughs 
Pumping Prime Movers 
PARAFFIN )  4éeicutturas uses Etc. Eto. 





af EXO be (Regd.) 
GUTTING COMPOUND 


Every Barrel is guaranteed 
:: of first class quality. :: :: 


Manufactured in our Works. 


WHY BUY FOREIGN 
MADE COMPOUNDS? 











Send your enquiries to: 


E. BROOKSBANK & CO., LTD., 


TRAFFORD PARK OIL WORKS, 
MANCHESTER. 


Telegrams — 
** Oleate, Manchester.”’ 


Telephone— 
35 Trafford Park. 























Save Time on your War Work. 





BUY THE 
ALL BRITISH 


ROCHESTER THREAD MILLER | 
QUICK DELIVERY. e 


RAPID 
RELIABLE. 
EFFICIENT. 
COMPACT. 





Complete with 

Pump, 

Countershaft . 
and Stand. 


Prices and 
Delivery on 


® 
Application. | 
* 





No skilled labour required. 
Will mill thread up to 8in. diameter. 


THE 


Delaunay-Belleville Automobiles (England), Ltd. 


CARLTON VALE, MAIDA VALE, N.W. 


Klaz 

















THE “JEFFREY” 10-TON STORAGE BATTERY LOCOMOTIVE. 








“JEFFREY” 


ELECTRIC LOCOMOTIVES 


TROLLEY AND STORAGE BATTERY, 
FOR ALL INDUSTRIAL PURPOSES. 
TO SUIT EVERY CONDITION. 


— WRITE FOR CATALOGUES. a 


COAL CRUSHERS. 
PORTABLE GOODS STACKERS. 
BARREL SFACKERS. 
‘a BELT CONVEYORS. 
ELEVATING AND CONVEYING MACHINERY. 








65, Fenchurch St., LONDON, E.C 
NEWCASTLE-ON-TYNE and CARDIFF. 


Huch Woon & Co., Ltp. 
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ELECTRIC 
STEEL 
FURNACES 


ELECTRO-METALS,L?., 


IMPERIAL BUILDINGS, 
66, KINGSWAY, LONDON, W.C. 














Actual photograph of Austin ditchers, with bank sloping attachment— 
an innovation which has received the unstinted praise of engineers, 
drainage commissioners and contractors throughout two continents. 


AUSTIN DITCHERS 


The Largest & most Comprehensive Line of Drainage Excavating Machines in the World 


USTIN Ditchers—built by specialists on the template type of machine—offer the 
greatest economy for reclaiming woik on swamp and arid lands; for drainage 
districts; on farm drainage ; to tile and ditch contractors and road commissioners. 

—produces, in one operation, a ditch true to line, grade and cross-section, with sloping 
banks, clean berms, and spoil embankments, according to Engineers’ specifications. 
—have traction digging speed up to nine feet per minute and road speed of about 
one and-a-half miles per hour. 

—have positively self-cleaning buckets, which operate on an endless chain and form 
the bottom of the ditcher. 

—can be effectively operated by one man. 

—on railroad bed work will deposit, from ditch on either side of right of way, 
near centre of road, at a cost of less than a half-penny a cubic yard. 
—constructed of steel throughout. Engines are well-known models and thoroughly 


reliable. 
Used by Seven Governments. Write for Illustrated Booklets. 
F. C. AUSTIN DRAINAGE EXCAVATOR CO., 
MANUFACTURERS OF 

Austin Land Dipper Dredge Austin Farm Tile Trenchers. Austin Wagon Loader and 

Austin T: Austin Tre: r, with Bank Road Builders. 

Austin Drainage Excavators. Sloping Attachment. in Drag Line Excavator. 
Austin Levee Builder. Austin Back Filler. 


RAILWAY EXCHANGE BUILDING, CHICAGO, ILLINOIS, U.S.A. K288 








Cable Address: “‘ Excavate,” Chicago Codes: Lieber’s, A BC (5th Edition), Western Union 

















On Admiralty, War Office and India Office Lists. 





THE METALLURGICAL CO. Lo. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W. 


aWorks:— 
Walker Gate, Newcastle-on-Tyne 


Pa 





London Telegrams : 
“ Liatemingo,” Vic., London. 
Telephones : 
1928 & 1929 Victoria, London. 


Works Telegrams : 
Ingots,” Newcas le-vn-Ty 
Telephones: 
8551 and 3552 Central, 
Newcastle-on-Tyne. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Siseciticntien, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
cual, ror “40 froma, on 20 tons Yield and 20-24 per 


cent. Elongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 


for commercial work. 


BEST SELECTED COPPER INGOTS, “M.C.L.”’ BRAND. 


MAKERS OF HIGH-CLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION. 














“NEW PROCESS” 


Raw HIDE GEARS 


All to BROWN & SHARPE’S Standard. 








Also METAL GEARS. 


SEND FOR DESCRIPTIVE CATALOGUE. 





GEORGE ANGUS & CO., Ltd. 


NEWCASTLE-ON-TYNE. 
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LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 














BRANCH OFFICES— 


LONDON - = 10-12, Walbrook, E.C. 
MANCHESTER = Grosvencr Buildings, Deansgate. 
LIVERPOOL _ - 50a, Lord Street, w. 
SHEFFIELD = Moorhead. 


All plates machined full width 


of flanges. 
Tanks of any size supplied 
and erected. 





DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 





CONTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
CROWN AGENTS for the COLONIES. 


Telegrams—NEWTON, SHEFFIELD, 
National Telephone—2800 (Two Lines). 
ESTABLISHED 1795. T74 


NEWTON, CHAMBERS -~~ “2m : SHEFFIELD. 
ANTIMONIAL LEAD. 


THE TANDEM SMELTING CO. LTD., 


TIN, ANTIMONY & LEAD SMELTERS, 





Sees 




























MERTON ABBEY, LONDON, s.Ww. " 
® 

: 4 LTD. MON. 

LONDON OFFICE: 53, VICTORIA STREET, S.W, _— Po on ony eines 
oS: Py,° tg 
& ‘- > UM” * 
My, SMe. 

6% Onss 


§ 
Ny “Ok, 
"79 G9 ToxP 








FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ld. 


NEWARK-ON-TRENT. 


CONTRACTORS TO THE FLANGED AND WELDED WORK 


ADMIRALTY, of every description. 

WAR OFFICE, MOTOR WAGON BOILERS. 

INDIA OFFICE, HYDRO’ CASINGS. 

BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 

CROWN AGENTS, EVAPORATOR SHELLS. 
&c. &c. VULCANISING PANS. 


AIR RECEIVERS, &c. 
ABC CODE (4th and 5th Editions). Osee 
Telegrachic Address: ABBOTT, NEWARK. Telephone: Ne. 54, 
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"FREEDOM BRAND 


STEEL 
-FORGINGS | 


THOS. FIRTH & SONS Ltp., SHEFFIELD. 


\ nnnniiitiiii ii tiiiiiiiiiiiikiiiT iE Bil XQ 


MECHANS LIMITED, 


SCOTSTOUN IRONWORKS, GLASGOW. 
28, VICTORIA STREET, LONDON, S.W 















Vln 





Y 








eclismaiiaaliea 








Ysa 




















Engineers and Contractors, 
, | 


® ¢ 

Conveying anu Elevating 
Plants. “cmc mar 
MILD STEEL BAR CHAINS - = = = = = = = 


PUSH PLATE AND GRAVITY BUCKET CONVEYORS 
SPIRAL AND PADDLE CONVEYORS - - = = = 
BELT CONVEYORS - - = - + * = = = s = = 
CONVEYOR STOKING SYSTEMS - - - - = = > 
SILOS - - TANKS - - STRUCTURAL WORK, 4c. 





sM33 





os ite 


CRANES 


OF EVERY DESCRIPTION. 











“Temperley” Transporters. 


HYDRAULIG MACHINERY. 
SIR WILLIAM ARROL & CO., Lro. 


85, Preston Street, Bridgeton, GLASGOW. 














66, VICTORIA STREET, LONDON, S.W. X7 


TRAVELLING STEAM CRANE with Patent Grab 
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WN eae i —— . eo th Numerous sections). Catalogue free 
you PLAIN AND ORNAMENTAL FENCING, ano GATES, ac. 
y Also Black” and Bright Bolts and Nuts, Railway _and ‘Tramway Fastenings, &c. 


JONES & BAYLISS, L°. 
WOLVERHAMPTON. 


London Offices: 139 & 141, Cannon Street, E.C. 


I .* F CATALOGUES FREE. Kx6 


R. & W. HAWTHORN, LESLIE & CO., LTD. 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENCINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Steck and in Progress. 




















COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &c. 


Marine Engineers and SH aerntere. 


Teles. Ad.—LOCOMOTIVE, NEWCASTLE-ON-TYNE. me RSTABLISHED 181° 














“HARDENS IN lp 
_ | 


BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 














TELEMOTORS for STEERING | ELECTRO-HYDRAULIC 
HELM SIGNALS. | STEERING GEARS, WINCHES, 
+ Ae | CRANES, 
| 


COMPLETE INSTALLATIONS 


of 
HYDRAULIC CARGO WORKING Se a cae 
GEAR FOR SHIPS. IRON FOUNDERS. 


BRASS FOUNDERE. 


BOAT HOISTS, CAPSTANS, &c. 





"> DIRECT-ACTING REVERSING eee, 
and 
"-- TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 





oe BROWN BROTHERS & CO., 


L.TD.. 
SROWN’S PATENT “STEAM TILLER" TELEMOTOR CONTROLLED 
WITH HAND GEAR COMBINED. Telegrame—‘‘ HyDRAULIC.” ROSEBANK IRONWORKS, EDINBURGH. Telephone—OsnTRaL 8$31 
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VAUGHAN @& 
AL PULLEY BLOCK 


CONTINUOUS OR ALTERNATING CURRENT. 





N.B. Highly suitable for application to existing Hand Cranes, Runways, &c., in 
cases where hand power is proving too slow and laborious, thus giving the 
advantage of electric lifting with minimum expense and delay. Investigate this 


THE 


VAUGHAN CRANE 


COMPANY LimitED qe 
OPENSHAW MANCHESTER 


Telegrams :—VAUNTING, MANCHESTER. Telephones :—256 OPENSHAW ; 5113 CENTRAL. 


THE HUNSLET LET ENGINE CO., LTD. 


te: Ath 430-2434 (inelusive). 
LEE DPD Ss. 





















































Telegraphic Address—Engine,- Leeds. 





OF LOCOMOTIVE ENGINES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 
Designs and Specifications supplied or worked to. Quotations and Specifications on sci 


CLARKE, CHAPMAN & CO., LTD., 


a{ Ushers Broomball Morenge Nein wane. Victoria Works, GATESHEAD, (7 20 Sit net nt Nos ow. 








Complete Electric Light Electrically Driven Haulage 


Installations for Ships. and Winding Gears. 





Electrically Driven Winches, 


Windlasses, Capstans, Cranes, Pumps for all duties, 


Steering Gears. ‘‘Woodeson” Patents. 





Motor- controlled Searchlignt Projector. 


London Office 50, Fenchurch Street, E.C. a a 
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ORR, WATT & CO., L>. Steel Structural Hedineies, 


Lanarkshire Bridge Works, MOTHERWELL, SCOTLAND. 
Telegrams—“ Structural, Motherwell.” 








vg wal uni want 


2 INES i 2 











| TANKS, CHIMNEYS and RIVETED TUBING. 


BRIDGES. | STEEL LIGHTERS and BARGES, 
ROOFS and BUILDINGS. Hydraulic-Pressed 
TROUGH SECTIONS for 
PIERS. JETTIES. FLOORS of BRIDGES, &c, 
PIT HEAD FRAMES. STEEL GUTTERS, 
} WAGON UNDERFRAMES, &c. &c. 
smMl47 





GIRDERS. : 
| On Admiralty, War Office, ond 
Co.oaial Governm.nts’ Lists. 


London Office: Gracechurch Buildings, Gracechurch Street, E.C. 


HIGH-SPEED DRILLING. 




















“ OAKFIELD” 


SINGLE-SPEED 


RADIAL DRILL. 


Sole Makers: 


W. D. McKenprick & 6o.. 


Oakfield Works, 
MOTHERWELL, N.B. 


aug03 Telegrams : 
Ovreanssa.” Moraen was 


D. BATCHELOR, 


ARTESIAN and CONSULTING WELL ENGINEER. 
Established over a Centupy. 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 


UNCOMPLETED WORKS UNDERTAKEN. 
73, QUEEN VICTORIA ST., LONDON. 
Wire {Warmusep, Coresax. | ARTOIS WORKS, CHATHAM. 


( WATERSHED, CHATHAM. 
*Phone: 4725 City AND CHATHAM 71. U1826 


EASTON& JOHNSON, 


T, AUNTON LIMITED. 








The Illustration shows 
our Standard 6ft. Cen- 
tral Thrust Type Radial. 





Nat. Telephone 
78 Morenrwa.u. 








RICH? 

















Telegra ms :- 
EASTWALD, 
TAUNTON. 


Telephone:- 
146, TAUNTON. 


ABC Codeused. 


eta “ia 
APPLICATION 














OF oe el) od 8) SIMPLE & COMPOUND 


STEAM_ENGINES. 5:.500 8x | 








GUEST & CHRIMES, 





On Admiral 


War Office, and Crow nts’ Lists. 


GUEST & CHRIMES' 


IMPROVED 


SLUICE VALVES 


For Water, Steam, 


Established a 


ROTHERHAM. 


Telegrams: ‘‘Guxst, RorusRHaM.” 
Telephone : 205. 





Original Manufacturers or 
Chrimes’ High Pressure Loose Valve Screw-down Cocks. 


SIEMENS & ADAMSON’S WATER METERS. 


GUEST & CHRIMES’ IMPROVED SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 





Also Manufacturers of 

RESERVOIR VALVES and FITTINGS, 

FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 

HIGH POWER INCANDESCENT LAMPS, 

WET and DRY GAS METERS and GAS FITTINGS. 





LONDON HOUSE K218 


* THOMAS BEGGS -&;:SON, 132, Southwark St., S.E. 











Rrom ¢\{/ade 


AIR. COMPRESSORS 


have gained their high reputation 
mainly because of their effici 1) 
They deliver more air per H.P. 
than any other machine, and main- 
tain their initial efficiency after 
years of constant service under 
the most unfavourable conditions. 


Owing to simplicity of design and robust construction, the fact 
that they are absolutely dust-proof and have perfect lubricating 
arrangements, they require the minimum of attention. 


Send for illustrated catalogue. 





BROOM & WADE, ‘"®: worxs: HIGH WYCOMBE. 

















DONKIN 


TAR, LIQUOR 


AND 


WATER PUMPS 


(Single-acting Type). 


Can be arranged for Working by Power 
or Hand. 


BEST WORKMANSHIP. 





PROMPT DELIVERY. 





Makers of all types of Valves for Gas, 

Water, Liquor and Chemicals, including 

Double-faced Valves and Quick-opening 
Valves. Gland Plug Cocks. 


GAS EXHAUSTING PLANTS 


aaa sed sizes. 





N62 


BRYAN DONKIN 0, LTD., 


Engineers, CHESTERFIELD. 














STEEL FRAME 


BUILDINGS 


OF EWERY DESCRIPTION. 








| ae L 





GATALOGUES FREE ON APPLICATION. 


Tar al 
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s }] GLASGOW 


110, FENCHURCH STREET, E. 
(REFER NEW EDITION A. 


LONDON 
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The HORSELEY CO., Li. 1102 Sioa 


London Oftice : Works and Head Offices: 
11, VICTORIA STREET, WESTMINSTER, S.W. TIPTON, STAFFORDSHIRE, ENGLAND. 
passenger Station: Dudley Port. Telegraphic Addresses: Hoxsetey, Tieton; Gatite0, Lowpow 


Ironfounders and Manufacturers of Structural Iron and Steel Work. 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 





Builders of Bridges, Piers, Viaducts, Cranes and Roofs for the 
English, Colonial and tndian Rlys. 


Gas Piant, Cast Irom and Steel Sashes, &c. U1888 








REVOLUTION in 
LIQUID FUEL HEATING. 


BURDON'S cis FURNAGES 
OIL-GAS PRODUCERS. 


Adopted by THE ADMIRALTY, &c.—MANY REPEAT ORDERS. 
HIGH OR LOW HEATING AT 


LESS THAN HALF USUAL COST. 


For Rivets, Plates, Bars, All Forging Purposes, Bolt and Rivet Making, 
Blab and Billet Heating, Annealing, Giass and Metal Melting, & 


NO CHIMNEYS REQUIRED. 


BUNSEN FLAME COMPRESSED AIR LIQUID 
or 
Absolutely Smokeless. FAN BLAST. OIL FUELS. M134 


BURDON’S FURNACE WORKS, BELLSHILL, N.B. 


























WE GIVE PROMPT DELIVERY OF 


LEATHER WASHERS || 


For SHELLS and other MUNITIONS. 
BELTING and all kinds of Leather Parts for Engineers. 


H. J. STEVENS & SON, ,.“anti*dort, 121, New North Road, LONDON, N. 


IR CMPRESSI sa] ) 

















: Sit 8 ir KC 
CJEC TORS. « 


SINQ SEWAGE, SLUDGE WA 


Je MPRESSED \Rluet S 


fol raising wa & from Boren I oP 


YY = HGHIES ¢ LANCINTER. 


Ba ai 
So TTT ATT 
roy 


MUSGRAVE’S 


FANS 


AND 


HIGH SPEED ENGINES. 


For High Efficiency. 
For All Purposes. 


FORCED & INDUCED DRAFT. 
DUST REMOVAL, DRYING, &c. 


Expert Advice and Quotations + mene on. 
Write for Catalogue E. 


MUSGRAVE & CO., LD. 


BELFAST. 


2. Deansgate, MANCHESTER. 
inia House, Kingswa, . Ww. c 
= Queen Street, CARDI Q87 


Agents for ae 
D. T. KEYMER &CO., 5, Mangoe Lane, Calcutta. 


MACHINE MOULDED 
GEAR WHEELS 


And Engineers’ Castings. 
GOOD QUALITY. LOW PRICE. QUICK DELIVERY. 

















GEORGE JONES, Limited, 


LIONEL STREET, BIRMINGHAM. que 


Telephone: 1003. Telegrams: ROLLING. 


DERRICK CRANES 


ELECTRIC, STEAM, or HAND POWER. 











UP TO 50 TONS 
CAPACITY. 





As supplied to the principal— 
Quarries, 
Builders, 
Constructional Engineers, 
Shipbuilders, 
Public Works Contractors, 
ac 





WILLIAM MORGAN & co., 


Established 1866. Kilwinning, Scotland. 


CLIFTON & WADDELL, 


Oldest Established Firm in Scotland of 
METAL SAWING SPECIALISTS, 
HIGH-SPEED MACHINE TOOL MAKERS 
JOHNSTONE, near GLASGOW. 








BAND SAWS, 
CIRCULAR SAWS, 
HOT SAWS, 
DISC SAWS. 


BEST AND MOST 
UP-TO-DATE 
DESIGNS 


Over 1000 
et in use. 











APPLY, To I6. Wie Id Dicae LONDON. SW 





Patent High-Speed Circular Saw x1 


lxii 
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“ GANDY ” 
__ BELTING. 


BRITAIN BY BRITONS. 


POWER TRANSMITTER. 


SHELLS, AMMUNITION, ETC., 


IN ALL THE CHIEF 


SHELL FACTORIES. 





The Gandy Belt Manufacturing Co., Lid. 
Wheatland Works, SEACOMBE, CHESHIRE. 


0519 
Branches Li l, 
Manchester, . 


“SPLIT GRIP” 
COLLAR (358) 


AS.USEFUL as 
SPLIT PULLEY. 














Hil ] Le EEX 


se UTR 


2 SPINDLE 


| HIGH SPEED VERTICAL DRILL § 
N°D.65. qa 


A large variety of other SPECIAL GENERAL 
and LABOUR SAVING MODERN MACHINE 
TOOLS 


TELE GRAMS — Wirxinsons, Encineers. 
: PHONE 10Y KeicHiey 


G.WILKINSON & SONS. 
KEIGHLEY. 








IN HALVES. 
NO Set Screw te 
Cause Accidents. 
'  @rips like a vice. 





TRIER Bros. L° 


CAXTON_HOUSE, WESTMINSTER, LONDON. 


CONSOLIDATED BRAKE a ENGINEERING 
COMPANY, LIMITED, 
41, Moorfields 1 London E.C. 


Standard Automatic ‘Vacuum Brake 
Seis Sorte S Roepe teen 
Tele.: Vacuo, London. Telephone: No. 




















WATER 





PRODUCER } 
GAS PLANTS 


_ (SHIPLEY)? 


mt) 
SHibtey Yous. Eze 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 


























SOFTENING 1500 GALLS. PER HOURC » 
AT KENT COUNTY ASYLUM. 


Bowes Scott & Western, 


LTD. 
BROADWAY CHAMBERS, WESTMINSTER, S.W. 


Hundreds of Softeners supplied and treat- 


ing successfully the most difficult waters. 





ALso Ma K135 





E.. BROOK, Lip. 








MINING "MACHINERY, PUMPS, &c. 


FITTED WITH 
BALL BEARINGS. 


Good Deliveries. 








Works—COLNE ROAD, 


SS 


Telephone 
BRANCHES 

11, Queen Victoria Street, London. esis 

70, North Street, Leeds. N71 > re SO eS ee em 














—_ 


Telegrams: DYNAMO, OLDHAM. 

















Dec. 29, 1916 THE ENGINEER 





J. P.HALL & C°- L''@ 


OLDHAM. 


Telephone 300 (2 lines). 


ELECTRIC 
WARPING 
WINCHES 


to pull 14, 3 or 
6 tons at 50ft. 
per minute. 


WRITE FOR PRICES. 














OF EVERY DESCRIPTION, “IN. IRON, ore 


_ ARMSTRONG, STEVENS X, , Aemsraone WoRKs, WALSALL RD. — . 


All Communications to be aie ag Office : aA STREET, ‘BIRMINGHAM. : 























PLANING AT 250 FEET a minute. 





NO FIXED KNIVES—VERY LITTLE HORSE-POWER REQUIRED. 


NEW Qin. x 4in. HIGH-SPEED FLOORING AND MATCHBOARDING MACHINE. 





GUARANTEED TO PLANE, 1ONGUE, AND GROOVE);|AT A RATE OF 
250 FEET A MINUTE, peiidks Pareer WORK 











Full Particulars on application to Department ‘:B.; 


A. RANSOME & CO., Ltd., Stanley Works, Newark-on-Trent 


{LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C. 








LARGE STOCK READY 
FOR IMME DIATE DELIVERY 


PLAYER'S 
FORGING 
HAMMERS. 


BELT OR MOTOR DRIVE 
Zils 


W. & J. PLAYER, BIRMINGHAM. 


“ SPENCER - HOPWOOD” 
BOILERS 


Patentees & Sole Maker: 


W.H. SPENCER 


& Co., 
HITCHIN, 
Standard and 


Launch Type. 
a7 
































HENRY J. COLES, 





MAKERS ‘OF STEAM 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
PETROL & OIL MOTOR DRIVEN CRANES 


SHUNTING & BREAKDOWN CRANES. 
Telegrams: ‘Coles, Derby. vies 





EDWARD MERCER, _Ltd., 


Hollins Ironworks, Holl 





nivetaten'e ‘ 
BRIGHT SHAPED . 


HEXAGON NUTS 


Which for high quality, 
ib, and Jowness of Price 





Assa 
Piedto vernment. Wi8es 
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FOR CAST IRON. 


TESTS IN DEFLECTION AND TENSION. 











eect 


SUITS ADMIRALTY and WAR OFFICE. 


SAML. DENISON & SON, Ltd 





PARKSIDE, 
eg Nr. LEEDS. 


MARSHALL, FLEMING & 60., LTD., 


MOTHERWELL, 


> & 


ELECTRIC AND HAND 
TRAVELLERS. 
LOCO. STEAM CRANES. 
ELECTRIC GOLIATH CRANES. 








ELECTRIC WHARF CRANE, fitted 
with M. F. & Co.’s Patent Free 
Barrel and Free Brake. 4a 








Contractors 
to the Admiralty, 
War Office, 


&c. &o. 
LONDON OFFICE 
Palace Chambers, 


Bridge Street, 
Westminster, S.W. 


NEWCASTLE-ON-TYNE 
OFFICE : 


I, St. Nicholas Buildings. 
M73 








SMOOTH-ON 


TRADE-MARK 


Positively stop all leaks of steam, water, fire or oil, 


in iron, steel or concrete. They are easy to apply, 


harden quickly, and make permanent repairs, proved 


by years in use. 


Every Engineer should have a 
copy of our instruction book. 


- 


WALTER P. NOTCUTT, 


LIMITED, 
8, WHITE STREET, 
MOORFIELDS, LONDON, EC. 
318 















CAIRD & RAYNER’S 
— PATENT 


=< EVAPORATOR, 


IMPROVED SINGLE-CYLINDER 
DIRECTACTING 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS 


(ALL SIZES) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 

















ROPE 
DRIVING. 


FOR EFFICIENCY & 
DURABILITY USE 


) 

| Illustrated Lecture on— | 
|THE TRANSMISSION | 
OF POWER BY 
ROPES.” 

Post Free on Application. | 


Telegrams : 
“Kenyon, Dukinfield.’ 
Telephone: 494 Ashtoa. 





| London Office : 
|95 & 97, FINSBURY PAVEMENT, 
| E.C. 


DIPLOMAS OF HONOUR % 
BRUSSELS and TURIN. <a 


Wm. KENYON & SONS, Ltd., 


CHAPEL FIELD WORKS, 


DUKXKINF IELD, nr MANCHESTER. «1 














DOUBLE HEADER WROUGHT STEEL 


STEAM 
SUPERHEATERS 


For Lancashire, Cornish and 
types of Water Tube Boilers. 


Each Tube Accessible 

without Disturbing 

: Installation 
Leakage Impossible. 


This Superheater has 
Stood the Test for 
over a Quarter of a 
Century, superseding 
all other designs. 


LARGE ECONOMY IN FUEL. 
POWER PLANT EFFICIENCY 


Be a a OS ak 








INCREASED. 
London Office: 
BINSBURY PAVEMENT HOUSE, 
be E.C. D870 





MCPHAIL & 


WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders and Engineers 
(LATE SE. NAPIER & SONS, Lap.), 





SIMPSON, L 


2 











RAYNER ciatiiouse, ORBB: 


GLASGOw . 
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Sl O ] I i N G SPECIALITY. 
PATENT 
PUNCHER 
SLOTTING 
MACHINES. 
Gin. to 18in. 
(General Type), Bin. to 72in. Heavy Forge ors 
WITH MELLOY’S PATENT saci“ 
Stroke Change Mechanism. 








TT 
Three42in. 
General 
Type Ma- 
chines with 


Change by 
Power. 
aeneneennnel 








W™ MUIR & CO. L? 


MANCHE STER. J14 Telephone 


529 City 


FEED WATER HEATERS 


TUBULAR TYPES. 


THE ORIGINAL MAKERS: 


WRIGHT'S FORGE & ENGINEERING Co., 
TIPTON, STAFFS. ee 


London Office: 
57, Bishopsgate, 
E.C. 


Telegrams 
ritannia, eManchecier. 



















BERRYMAN 
LIVE STEAM 
HEATERS. 
TWO-STAGE 
HEATERS. 


GRAVITY 
HEATERS. 


STRAIGHT TUBE 
MULTI-FLOW 
HEATERS. 


HEATER 


STRAIGHT TUBE TWO. 
DETARTARISERS. FLOW HEATER. 


DE BERGUE & CO., LTD., 


MANCHESTER. 








HIGH-PRESSURE 
EERRYMAN HEATER. 









Please send 
us your 
enquiries. 























PUNCHING 


SHEARING 
MACHINES. 


iy 








Illustration shows 
No. 4c MACHINE 
for lin. Plate. 
Gaps, 30in. 


4p STEELCOMPANYorSCOTLANDIE. 
Ro( SIEMENS (if) PRocES 5 'ate 


ler ESTD PO Oe 372 aor 
23. ROYAL EXCHANCE SQUARE, GLASGOW. 
lo WORKS: OFFICES a i 
HALLSIDE, NEWTON, and 2G,ROVAL EXCHANGE Ga 


GCLASGOW,2nd d 
wBLOCHAIRN,GLASGOW, 39,MINCING LANE, LONDON. ™ 


A, CONTRACTORS 10 Sa ze 


Manufacturers of 


Plates for Ships, Boiler and Bridge-building, 
wn — = Bars, Tees, a all forms of Sectional Bars 
uired for constructive purposes. 
CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 
FORGINGS of every description. 
AXLES of highest quality; to meet requirements of Home and 
Colonial Railways. 
TYRES — Locomotive Carriage and Wagon, to ail requirements. 
SPECIAL STEEL Of all kinds useA for constructive purposes. 














S. S. STOTT & CO., 


COMBINED AIR PUMPS & JET CONDENSERS 


(BENN’S PATENT) 


BELT, ROPE, MOTOR, OR 
INDEPENDENTLY STEAM DRIVEN. 


ALSO 


SURFACE 
CONDENSERS, 


AIR AND 
CIRCULATING 
PUMPS. «a» 





























All the Advantages 


HENDRY 


4 FROM A SINCLE STRAND 4 | 
BELTING 


ONE of the leading Electrical 
Engineers of the day describes 
HENDRYS’ new patent Laminated 
Leather BELTING as forming ‘a 
true endless Belt, which is adaptable 
to universal service.” 
The Hendry ENDLESS SPLICE forins 
a joint identical in Texture, Thick- 
ness, Flexibility and Driving Grip 
with the belt itself sothat a HENDRY 
BELT runs without jar, vibration or 
slip under the heaviest loads and at 
the highest speeds. Illustrated Book- 
let, samples and prices on request, 


JAMES HENDRY . 
252 Main Street, Bridgeton 
GLASGOW 


» ee 
an Endless Belt 






















































STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LACING. 


Nothing needed but a Hammer. 


J. B. STONE & CO., LTD., 
135, Finsbury Pavement, 
London, E.C. 


Send me free a sample 
‘* Alligator” Belt Lacing, which I 
agree to test im my factory. 
WEEE OF BONE nnscscisccsscsscsepevcesics 


TMOMNONE vvsincciccceicicncencssdeckian 









Coe receccceseveccesecesesee 
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The Blackstone Oil Engine. 


STATIONARY TYPE. PORTABLE TYPE. 
For Crude Oil .. .. 9} to 300 B.H.P. For Crude Oil ... .. 9% to 45 B.H.P. 
For Refined Petroleum 1} to 75 B.H.P. For Refined Petroleum 1% to 35 B.H.P. 








Ne lamp required except fer starting. 
Starts in & Minutes. 
Ne external flame when working, 





BRANCHES : 
LONDON: 81, CANNON ST., E.C. 
Telegrams - - Engimanu, Cannon, Lendon. 
Telephone Nor 3144 Gentral 
ADELAIDE .. .. .. AB r 
RIA .. .. Rue de la Gare du Caire 
BUENOS AIRES .. .. 355 Calle Peru 335 
GED ak 0— 00 ‘00 Rue Bao-el-Hadeed 
CALCUTTA <. -. °: 98, CliveSt. and 26, Strang 
URCH, N.Z. South Belt 
SUBLIN’ = Sak Dickie’s Warehouse, South 
EAST LONDON (SOUTH 
AFRICA). Cam Stesot 
GERALDTON, W.A - Marine 
MADRAS :. : ition” 
Dest Box 141 Matos E.) 
MELBOURNE ps: as" bourke Burset 
ARIS... a 3a Boul ae THe 
PARES i “: a opital 
NEY . i Kent Street 
THE HACUE = erbulstatraat 
e. e ° Rue de Portuga 


Estimates & Full Particulars Post Free. 


Tel 
Crees ok ABO Si a oa ee Frem a Photograph ef the M.C.G. 75 B.H.P, “ Blackstone” Oil Fuel Engine, Alsen 


BLAGKSTONE & GO., LD. Stamford, Eng. 


The Last Word in 


BAND SAWING 
: MACHINES 


FOR METAL (Patent No. 29385). 



























NEW FEATURES. 
All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 


Patent Swivel Table, Feed Gear Box for instantaneous 
change of feed, New Top Guide adjust instantly 
to correct position of table when swivelled. 















OVER 2500 MACHINES SOLD. 


NOBLE & LUND, LTD., 


F ELLING-ON-TYN E. A1925 


















THE MOTHERWELL BRIDGE CO., LD., 


MOTHERWELL, N.B. 











Telegraphic Address—BRIOGE. DOCK GATES 
National Telephene Ne. 40. Sata 
ere STRUCTURAL 4 
London Address: WORK. : 
82, Victoria Street, ' 
Westminster. cape 
iia HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING 
ee, A SPECIALITY. 
TANKS. 





(swe 











il 
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GAS ENGINES 


VERTICAL AND HORIZONTAL TYPES. 


DN 
\ 
\\ 
\\ \ 





THE PREMIER GAS ENGINE CO., LTD., were the originators of the 
use of cross-heads and slide-bars in Vertical Gas Engines. 


NOTE THE CROSS-HEAD AND SLIDE-BARS — THE 
ONLY RELIABLE & SATISFACTORY CONSTRUCTION. 








The PREMIER GAS ENGINE CO., LTD., also make a speciality of 
Horizontal Engines of multi-cylinder pattern, in all. sizes ranging 
from 100 to 1000 h.p. They are unequalled for Economy, Reliability, 


Accessibility and Simplicity. 


The “PREMIER” multi-horizontal engine is giving comp*tete satisfac- 
tion wherever used for Central Station, Factory, Pumping Plant or 


other requirements. 





Descriptive literature sent to power.users or their consultants upon application. 





THE PREMIER GAS ENGINE CO., Ltd.. 


SANDIACRE, near NOTTINGHAM. 















Manufacturers of all classes ot 
Electrical Machinery. 


‘ReTM 4 jes & Stores—38 & 39, U: Tuames Sr., B.C. 
none Gerrard ab: Wolo” Biomtesios Vie ty S360. | Toles jemoter Cent, London.” 


“ Tawratom Lamps xp Yi A oe 
Telephones—Central 8387/9 and Dalston 2440. “ Siomodyn Kinland, London. 
ao House, New St.| Gtascow—66, Waterloo St. nna hb St. 

Brammosam—Oontral aterloo 
Sovrmamrron—46, 
ae | ee, | Blas 
Kizz 


,SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


1. ia ees 


Nuwoastis—39-41, Co! ood 
mx Parworrat  onong na 




















FOR 


SHELL TIPS, 


ADAPTERS, 
&e. 


2in., 1,%in., 
and lin. 


HICH SPEED 


with or without 
Wire Feed. 


2 
CONTINUOUS 
DELIVERIES. 


@ 
BUY FROM 


THE 
MAKERS: (ee 
ADAMS LTpD., makers: 


*Phone: 47. 


















Factory 700ft. by 4 spans 36ft. each, erected for-Henley’s Telegraph 
Works Co., Ltd., Greenwich. 


STEELWORK AND FENCING 


at keen prices. 
OR constructional work of every description, 
|e also for rail track, with accessories, 
we quote excellent terms and deliveries. 
We are one of the. largest makers of these 
materials, as well as of Fencing and Fencing 
Wire. No order is too large or too small. We 
have supplied the steelwork for some of the best- 
known Contractors and Engineers, and will be 
pleased to submit designs and_ specifications 
without charge. 
Our illustrated lists are sent post free on 


PARRA R RRMA A RiAiAIn 


HADDAD 


AHN 


RS I Wz 
LO 
wemenrrenrrerewnerrs fA = 


Zelegrams: ‘Loch . a 
* Coatbridge ae SBS , 
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GEIPEL'S STEAM 


(PATENT) 


TRAPS 


USED ON 109 H.M, WARSHIPS 
Ry H.M. MUNITIONS FACTORIES, ARSENAL, § ae. 
Wm. GEIPEL & ery 


Vulcan Works, St. Thomas 8t., London, 8.E. 
Capital, Principal and Staff ALL BRITISH. 














' FREMO™~ { 
“CURACY TAPER, (sou. 
Pp 5 a N ANY SIZE 


FEATURE. OR TAPE 
FREDk. MOUNIFORD, Ltd., BIRMINGHAM 


ROPEWAYS LIMITED, 


Eldon Street House, Seuth Place, London, op 
Telegraphic Address— Lond 
se Delephone No. 180 Cen. 
CONSTRUCTORS OF AERIAL ROPEWAYS ON 


THE. ROE SYSTEMS. 
See Illustrated Advertisement every third week. K) 04 


































TURBO-PUMPS 
For High and Low Pressures. 
Complete Hydr. Installations, Water 
Tupbines, Pipe Lines, Steam Tupbines 


ESCHER WYSS & Co., Engineers, 
26/16 109, Victoria St., Westminster, $.W. 230. 


HENRY WALLWORKg C° 


MANCHESTER. 


HIGH EFFICIENCY 
WORM GEARS 


FROM STOCK. 















N58 














MACHINE TOOLS 


NEW AND USED, always 


IN STOCK. 


Tue UNIVERSAL MACHINERY Co 


(Proraieronrs : JAMES R. KELLY & CO., Ltd.), N70 
LEED Ss. Mecuarsm, Lezps 


686 Cunrrat. 








GOVERNORS “y 


ighering 






Type). of eve 
descrip- 
o 
oy SS 


Tel. Add.: Governors, pest. r) 














THOMAS CROMPTON, 


NORTH ASHTON, Nr. WIGAN. 


Manufacturer of N4l 
IRON & STEEL HINGES 
to any pattern, for FIELD KITCHENS, 
DQUGH TROUGHS, LIMBER WAGONS, &c. 


SMALL FORGINGS te any pattern or drawing. 
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FRANK WIGGLESWORTH « co., w.. 


GEARING 


SHIPLEY, YORKS. 














Variable Speed Motors 


Ask for Publication No. 159. 
| eee Dynamo & Motor Co., Ltd. 





Trafford Park, Manchester. 
Tel.: City 7450: 








Teleg.: “ironclad,” Manchester. 
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HALL’S PUMPS 


J. P, HALL & SONS, Li, 


RETERROROUGH K149 








THOMAS SHANKS 409. 





SEE HALF-PAGE 
ABVERTISEMENT IN 








ISSUE OF DEC. 15 











AITON«C°* L® DERBY 


MAKERS OF FLANGED PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 








See large advt. alternate weeks. Ne 
V. NOTCH 
LEA WATER 
RECORDERS, 








Pull particulars from :— N 
The Lea Recorder Co. , Ltd. , 28, Deansgate, Manchester 
cco 








PHOSPHOR BRONZE 
INGOTS AND CASTINGS. 


Steam Fi Boiler Mountings, Gun-metal 
Aluminium ings. 


T M. BIRKETT:& SONS, LTD., 
HANLEY, STAFFS. N73 
See Illustrated Advertisement last : nd next week. 








Ravsome.verMene Macuinery Co., Ltp. 
680, Brunswiek House, Westminster, S.W. 
WATER FILTERS, STEEL PILING, 


CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM MIXERS, 


Cee a Keo 








BOILERS 


ouo8 
SAWDUST &@ CHIPPINGS. | 


FIRELIGHTERS. 


The most succesful yet invented. Cheap unique m 
ture from B a — ergs Those wi 
make or can hippin, 





sider the ndveataney ri enralg 
Patent Machinery into m 


M. GLOVER & Co., po Min Engineers, Leeds. 


should 
PS “spenss of this 
Qe44 














CRANES 


— Tel.: 
Ere Telegrams, 


y\08 & Sess 


ans STEAM & ELECTRIC. 


ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT, near §MANCHESTER. LIMITED, 


Concrete & Brick-making 


ypankd 


WadewKinsacE] L:] 




























BOILER- 
MAKERS 


SHEFFIELD 














OVER 
300,000 H.P. Machinery, Flour Mills 
AT WORK. Textile Machinery, an 
Mine Gearing 
generally, 
Invaluable for 
Mining Machinery 
and Haulage, 
Saw Mills, 
Electric Light 
and Pewer. 
*OR STARTING 
cas @ FOR COUPLINC 
OIL ENGINES. SHAFT-ENDS. 





FRICTION CLUTCH. 


SEND FOR PRICE LIST AND DESCRIPTION. 

















Lh ADMIT Wd © To BRN TI 


Rane Office, and 
or every kind of 


ed 


Conaractors tothe A doiraity, War ¢ 
Orown Agents ‘ur the Coloni:s 


SMITH BROS. & HILL, LTD., 
(See displayed Advert. every fourth week.)  K359 


Spring Works, West Bromwich. 
VENTILATING. 


FANS. 
STANDARD ENCINEERING CO. 


LEICESTER & LONDON. Ltd 


NEW LATHES, 
CAPSTANS & AUTOMATICS, 


For Early Deliwery. 


JOHN MACNAB, Mary St., Hyde. 


Tel. No. 78. 


EJECTOR - CONDENSERS 
and all Ejector and Injector Apparatus. 
MORTON EJECTORS COMPANY, 


70, Wellington Street, Glasgow. 
See Illustrated Advert. every second week. sm238 








DUST COLLECTING, 
































D. & J. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
3ft. High-Speed Central-Thrust 


RADIAL DRILLING MACHINE. 


jee our Mlustrated Advertisement Dec. 8 issue. sul0 











LUMINOUS PAINT 


(Dr. Balmain’s) 
as supplied to H.M. Government & Borough Councils. 


Sole Manufacturer: W.C. HORNE, St, Katherine's, 
London Road, N. CHEAM. 
P936 








Please mention this Journal. 
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9"COMBINATION [JGR 
TURRET-LATHES |eeeeaee 


“VARISPEDE ” 


and 


“CONSPEDE” 


MOTOR CONTROL 
PANELS 






























NOTTINGHAM E 


Steam |A 
ENGINES |]) 
rota | E 


bigger output, 
longer life, 


and elimination of the 
troubles that arise from 
ignorant or careless 
operation. 


NOTTINGHAM 








Write for descriptive pamphlet 
No. 08 tp 


. ehkiete winnie  LEESE IGRANIC ELECTRIC C° L72 R EA 0 E 


CROWGILL R2 SHIPLEY, YORKSHIRE. 147, Queen Victerig Steet, Londen: 





























“ASHTON WATER 
HIGH GRADE TURBINES 


FOR ANY POWER 


PRESSURE HEIGHT OF FALL. ne = a , DLT oS 
GAUGES | Gai aE 


for all purposes. 

















HOBDELL, WAY & CO., Ld, 


12477, Minorie, onoow.&. |i! YOU DO NOT EXPERIMENT “*" PRODUCT “3's: TEST OF 25 YEARS ! 


Telegrams—" HOBNAILS.” 


Telephone—Avenue 8810 (8 lines), L788 Sole Proprietors or 


AleX 


oe te Sasi 











RELIABLE 
VALVES. 








NON-STICKING. MiRacu LUM 
NON-GRINDING. 
Unequalled for preserving Iron or Steel Work submerged, underground, or subject to Acid or Alkaline Fumes or 
NO RESIGTANCE Liquors. Jet Black with an Enamel surface which always remains tough and pliable. page Ny non-po1 a 
TO FLOW. Qasi therefore saree A suitable and largely used for Drinking-Water Tanks, whether Pf Steel or Concrete. Descriptive a for Biel Work. stelest deogmative e peatins 
— = Ts F 


tene” are H.M. OFFICE OF WORKS in connection with the costing of Iron and Steel 
73 ems at the Houses of Parliament, Somerset House, General Post Office, and all the 


BRITISH ISH STEAM SPEGIALTIES oe Fanless in my ME a for Lock Gates, &c. &., Home and Foreign Gbeeeneaie 


SS J. DAMPNEY & CO., LTD. (.), 




















PRATCHITT BROTHERS, 











ARE 23 Head Offices: MERCHANTS’ EXCHANGE, CARDIFF. Wizt'y,Dgype™ coma” 
Pinan Mekers bd Mieel Madaianient Lgndon Office: 87, BISHOPSGATE, EC... Liverpool Office: 3, GOREE PIAZZAS. 
DEEP WELL PUMPS. | WATERWORKS & Manchester ‘Office: 45, BLACKERIARS STREET. Pan Newcast!e Office: 30, SANDHILL. NEWCASTLE-ON-TYNE. 
COLLIERY PUMPS. | SEWAGE PUMPS. Paris Branch: SIEGE SOCIAL, 6 & 8, AVENUE ‘DE PARIS, LA PLAINE SAINT-DENIS, SEINE, _Telg.: “ Apexiorum, nee Sees Fes ont 722-25. 











Established 1860. 


HUDSWELL, CLARKE & CO, 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application 








Tce 
a) 


PARTINGTON | 






\ 










Telegrama—Loco., Leeda, Telephone—N stional 3540. 
Codes—A 1, I ieber’s, ABO (4th and 6th Sditira:), 
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THE “MIRRLEES-LEBLANC” CONDENSING PLANT. 


THE FOLLOWING IS A LIST OF SOME RECENT INSTALLATIONS SUPPLIED, OR ON ORDER, BY THE MIRRLEES WATSON ro Ltd. 



































Capacity.| Client. Installed at Capacity.) Client. a Installed at Capacity. mtr] Client Installed at 
| 
K.W: KW: | K.W. 
50 0 Glasgow Corporation .._ ..| Pinkston Power Station 1000 | Bournemouth & Poole Elec- _ 2000 Fraser and Chalmers, Ld. ..| Powell Duffryn Steam Coal 
— Compagnie Francaise Thom-| Port Said Tramways | tric Supply Co., Ld. 0., , Bargoed Colliery 
son-Houston 1000 | Do. | -- — Fraser and Chalmers, Ld. ..| Wishaw Coal Co., Ld. 
-- _ =. 9000 | Willans and Robinson, Ld...) Leeds Corporation Electri} 3500 | A.E.G. Electric Co., Ld. |!) Cambrian Colliery 
—_— | } city Wor 750 Weardale Steel, Coal and | Wheatley Hill No. 2 
2000 Jas. ieieihant and Co., Ld...| Norwich Goiatnidties 3800 | Kilmarnock Corporation ..| _ Coke Co., Ld. 
750 Fife Coal Co., Ld. Lumphinnans Colliery 1000 | Belliss and Morcom. Ld. ..| Nixon’s Navigation Co.,Ldj — | Londonderry Collieries ..| Silksworth ew 
_ Spencer Moulton & Co., La. Bradford-on-Avon 1000 | Do. Do. — | Do. 
400 Smith and McLean, Ld. ..| Gartcosh Colliery 750 Weardale Steel, Coal me Wheatley Hill No. 1 500 | Greenwood and Batley, Ld.| Tinsley ee Colliery 
1200 Christy Bros. and Co., Ld. |_| Tullis, Russell and Co. | _ Coke Co., Ld. -| -— | Powell Duffryn Steam Coal! Aberaman No. 2 
2000 Bolckow, Vaughan and Co. .| South nk, Yorks. 500 | Jas. Howden and) Co., “Ld.. | Falkirk Corporation No. 2 Co., Ld. 
500 Jas. Howden and Co., Ld...| Mexborough Corporation 750 | Walter Scott, Ld. | East Hetton Colliery 1000 | Jas. Howden and Co., Ld. ..| Glengarnock Iron and Stee! 
— Aktiebolaget de Laval Ang- Stockholm 750 Do. } Do. } Co. 
turbin 750 | Butterley Co., Ld. ..| Kirkby Colliery 750 Daniel Adamson and Co, _..| J. Whiteley and Sons, Ld. 
350 Pilkington Bros., Ld. St. Helens 1500 Jas. Howden’ and Co., “Ld... :| Kilmarnock Corporation _- | Greenwood and Batley, Ld.| Riddings Colliery 
5000 County of London “Blee| Wandsworth Station 500 | Daniel Adamson and Co. | John Foster and Sons, — | Londonderry Collieries, Ld.| Seaham Colliery 
Supply Co., | Queensbury 300 | Greenwood and Batley, Ld.| Allanton Colliery 
5000 | Do. 500 Do. | 10. _ Pembroke U D.C. ++, County Dublin 
200 Peter Brotherhood, Id. ..| H.M.S. Queen Elizabeth — | Messrs. Fyvie and Stewart . | Newcastle (N.S.W.) Muni- = Fraser and Chalmers, Ta. 2: | Associated Portland Cemen 
200 Do. | 0. cipal Council | | Manufacturers, Ld 
8000 G. Wiithrich . ..| Aberdeen Corporation Elec- — Lewis Merth Consolidated} Lewis Merthyr Colliery 400 Butterley Uo., Ld. ..| Britain Colliery 
| tricity Works | Collieries, Ld. — Londonderry’ Collieries, 14. Seaham Colliery No. 2 
750 tg bridge soe! & Iron Co.) Glapwell Colliery a Do. | Do. 500 Wath Main poe cA pe, | Wath Main Colliery 
500 owden and Co., Ld. | Fleetwood U.D.C. —_ _— | | Tower Colliery, S.Wales 300° Greenwood and Ba Ld. Holytown Colliery 
_ a7 Thornycroft and Co. ..| — — Fraser and Chalmers, Ld. ..| Vickers Ld., rith 350 Jas. Howden and oo" y Pas -| Samuel Heap and Co. 
_ Do. | 7 750 Jas. Howden and Co., Ld. al | Sutton Heath and Lea Green ooo Greenwood and Batley, Ld.| Haunchw Colliery 
— Do. _ | Collieries _ Greenwood and Batley, aes Griff Colliery 
— Do. | = 260 A.E.G. Electric Co., Ld. ..| Parkside Mining Co. 1250 Fraser and Chalmers, ..| Millom and | Hemati' : 
6000 Liverpool Corporation -| Lister Drive Power Station} 1000 | A.E.G. Electric Co., Ld. . | Summerlee Iron Co. Iron Co, 
8000 0. | Do. 1000 Do. Do. 1250 Do. ° Do. 
750 Fife Coal Co., Ld. oe 7 Kirkford No. 10 Pit 300 | _Greenwood and Batley, Ld. Flemington Coal Co. _— Ardrossan Harbour Co. Ardrossan Harbour 
100 _— City and Guilds Institute 250 | | Moorbrook Mill. Preston _ jo: tag Main Colliery co. | , Frickley Colliery 


A FULL LIST OF ALL THE LEBLANC INSTALLATIONS WOULD, IN SAME TYPE AS 
ABOVE, OCCUPY OVER 47 COMPLETE PAGES oF THis JOURNAL. 
THE MIRRLEES WATSON Co., Ld., GLASGOW. 


GALLOWAYS BUGDILLS ie + bec eooe . 


LIMITED. Telephone: 6817-8-4 Central. MANCHESTER. 
PATENT 


‘STEAM SUPERHEATERS 


SAVE 15 PER CENT. AND UPWARDS. 
CONVENIENT. ACCESSIBLE. EFFICIENT. 
WRITE FOR PARTICULARS. G360 





















221. 









Fig- 
HUNDREDS OF PATTERNS. 
Thousands of Repeat Orders. 


See Full Page Third Issue of Tue EnGineer, each month. 
CATALOGUE ON APPLICATION. N101 


FAELSWORTH, MANCHESTER. 























VERTICAL THREE THROW PUMPS 


For BELT or MOTOR DRIVE. 


PUMPS AND PUMPING 
MACHINERY 


FOR EYERY PURPOSE. 








WRITE FOR LIST No. 4. 


Culwell Works, ™ 


JOSEPH EVANS & SONS, . WOLVERHAMPTON 


(Wrolwerhampton), Ltd. 


NORTH BRITISH LOCOMOTIVE CO., LTD. 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.) (Late DUBS & CO.) (Late SHARP, STEWART & CO., Ltd) 


ADMINISTRATION BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW. 


— eo SGOW 
LONDONROFFICE :—17, VICTORIA)JSTREET, WESTMINSTER, S.W. Tetegrame-LGGGh: She 











BUILDERS OF ALL KINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY CAUCE OF RAILWAY. 


Annual Capacity, 700 MAIN LINE LOCOMOTIVES. Output now exceeds 20,000 LOCOMOTIVES. Workshops Equipment, 9000 MEN 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 























Dec. 29, 1916, 


THE ENGINEER | ixxi 








RING MILLING 
CUTTERS 


CG, The maintenance of stock in these days is more than diffi- 
cult. Occasionally a running order gives us opportunity for 
the manufacture of a surplus. At present we can supply 
thread mills to the following particulars from stock :— 





The Illustration is full size. 

Cutting part iin. dia. x fin. long, 14 threads per inch, L.H. Rotation, 
will cut Right or Left Hand Threads. — 

Shank No. 3 Morse 0.860in. at large end of taper. 


E. G. WRIGLEY & CO., L- 
SOHO - - - 


BIRMINGHAM. 

















IRONITE FLOORING 


Registered Trade Mark._—_—_—ENTIRELY BRITISH 
MAKES CONCRETE FLOORS WEAR PROOF, 
DUST PROOF, WATER PROOF, GREASE PROOF. 


Specially Suitable for ENGINEERING and MACHINE SHOPS, and OTHER PLACES 
WHERE THE FLOOR IS SUBJECT TO HEAVY STRAIN OR PRESSUKt. 





Patented Process. 











‘“*IRONITE FLOORING,” laid at Machine Tool Works. Area about 3000 sq. yds. 


Estimates for laying Ironite Flooring will be given on receipt of full require- 
ments, or Ironite Flooring Material with complete instructions will be 
supplied to any firm in a position to undertake the work themselves. 


For full particulars apply to— 


THE IRONITE CoO., Ld., 


(Managers—S. THORNELY MOTT & VINES, Ltd.), 


11, Old Queen Street, Westminster, LONDON, S.W. 


Telephéne No.: 5618 VICTORIA. Telegrams : “ THORMOTVIN, Vic., London. 


| 





















CAMSHAFTS 


LARGEST OUTPUT IN THE KINGDOM. 


Cams ground over the profile to suit the most exacting demands for AEROPLANE, 
LORRY, PLEASURE CAR, and all types of PETROL ENGINES. 








Send us your Blanks for Machine Cutting 





SPURS. SPIRALS. WORM WHEELS. 
BEVELS. HELICALS. WORMS. 
Get into touch with us if you require parts for the: 


PETROL ENGINE. LIGHT CAR. AEROPLANE. 
TOURING CAR. TRANSPORT LORRY. 
Or any type of Gearing or Screw Thread Milling. 


THE MOSS GEAR CO., LTD., 


Thomas Street, Aston Cross, BIRMINGHAM. 
KS Telegrams--“ Mosgear, Birmingham.” Telephone—East 407 
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lissciadiats. in 
D.C. Dynamos and Motors. 


Behind Silvertown Machines is the accu- 
mulated experience of over 30 _ years. 
From the start we concentrated on the production 
of Direct-Current Dynamos and Motors of the highest 
grade; a number of our machines installed over 
twenty years ago are still doing good work. 

We still build the best machines only. 


It is worth noting that every Silvertown Dynamo and Motor 
develops its guatanteed rated output. Write for List No. 37. 


Silvertown ‘‘ FE’’ Type Motor & I L U E R I OWN Silvertown Enclosed Ventilated Motor 


(Pipe Ventilated). (Cover Closed). 


The India Rubber, Gutta Percha and Telegraph Works Co., Ltd. 
Head Office—106, Cannon Street, London, E.C. (The Silvertown Company). Works - Silvertown, London, E. 


ischial 


Seely 
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COLE. —— Diese. Orr Enaines. 


Piston Drop Vaive Steam Vertica. Gas Enaines. 
MARCHENT & EncInes Convensina P.ants. 


Compcete Power 







ORLEY, Ltd. SLOW SPEED TYPE (VERT. & HORIZ) 
ines, r pressers. 
tS RADFORD. Ginfhal tttauer a INSTALLATIONS 
Telephone: 4744 Bradford. L MEDIUM SPEED TYPE. Gectional -— Issued for 








Telégraph : Cole, Bradford. 











Contractors to the Adiniralty; War Office, Board of Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. 
DROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining In every branch and finishing to standard limits. 
Specialities: Crank Shafts as Forgings or Finished Complete. Saw Plates up to 6ft. Gin. diameter and Special Sections. 
Télegrams: “Forge, Rotherham ” Telephone Nos. 4 and 429 Spl m7? 


WASAAARRARARSESSESSN ANAS yy 
























—- 








IT DOMINATES THE WORLD. 





SS 

















~ éé a : : 
as | STAUFFERS. 
SUPPLY. S 
ry LUBRICANT”. 
REGULATES TEMPERATCRE WITHIN 1 Dre, Fun THE STANDARD MacHINE GREASI 


THE ‘ISOTHERMAL ’ FULL BORE AUTO- 
MATIC TEMPERATURE REGULATOR 


(Electric Control) 


MADE SOLELY at OUR WORKS IN 
LONDON FOR OVE ER YO YEARS 


ANY PROUESS OR pdadnasoek tarae ae bacon wok ee 
STEAM, AIR, WATER OR GAS. LAKERS OF ENT.” TELLTALE 
Catalogue Post Free. N&% ‘STAU BI F ER’ IND OTHER GRE ASE LU BRIC ATORS 


JAMES BALDWIN & CO., Engineers, 
Devonshire Brass Works, KEIGHLEY 


ox 


SAMMI 









SWPrcr sro 
Bs SQA 


JAMES SIMPSON & CO.,, LTD., 









IS 





If you want steam plant, gas engines, or 
boilers at short notice ask us to quote. 


a & 
Hindley Engines 
have areputation for reliability & efficiency 

E. S. HINDLEY & sons, 


ll, Queen Vicronis Sree 

















PEGLER BRO Poe 101, Grosvenor Road, PIMLICO, S.W. Works: Newark-on-Trent. 
MERCHANT ENGINEERS, We AKERS OF HIGH- CLASS 


BRASSFOUNDERS, METAL ALLOYERS 
ANTI-FRICTION METAL MAKES 
54, Brown Street. GLAscow 
CrRossBY Complete Plants installed in any part of the World for | 
SPECIALITIES, Water Works, Sewage Works and Mines. 


See ADVERTISEMENT Next Weer, xe 
CROSBY VALVE & ENGINEERING .. Ltd. RBERIODICAL INSPECTIONS OF MACHINERY UNDERTAKEN & REPORTS GIVEN. REPAIRS OF ALL KINDS EXECUTED 


Ho Maton 9 eg hhpahtatcilaat Telephones :~8478 & 476 Vitoria and 108 Newark. Toloriaal =" Aqua, Landen“ AgUeRINY, Nowe. z30 
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Bact Bearina Journacs ° MOST EFFICIENT, « 


WILL MEET ALL REQUIREMENTS 
OF SPEED & POWER. 




















Batt THrust BEARINGS 


It not overloaded will deliver the power 
without slip. 














WE ARE THE LARGEST 
SOLE MAKERS OF POWER 
TRANSMITTING MACHINERY 
AND APPLIANCES UNDER 






















“On ALI. PORITIONS. q THE BRITISH FLAG. 
ct TELEGRAMS: 
poy CROFTERS, BRADFORD. 
PERSING TELEPHONE: IN 75 
™D. 4901 (4 Lines). 
ENQUIRIES SOLICITED. 
THE LUNE VALLEY DIAMOND OF 
sari SYSTEM LUBRICATION 


ENGINEERING C° L™- 


BUYERS 





LANCASTER, 


have in Stock IRON, STEEL, M Great Western Ry. Depét, 4 COPPER, BRASS, 
WATER-TUBE BOILERS, . GUN-METAL, “ — 
MARINE ENGINES, metietnGe. PARK ROYAL ee’ GREASE and YARN GREASE. 
PARAFFIN BURNERS, sONDON. ee eee Economie atid perfect method. 


OIL TANKS, FITTINGS, Etc, 
eee FIELD KITCHENS. 


SCRAP 


}= 103598. fee 
&c. 


SCRAP 


RESIDUE 
N.WY 
Bc « 





CALYPSOL 


Write sor ilustrated catalogue. N66 


DIAMOND LUBRICATING CO., LTD., 





Open to take Contracts for Light Sheet Stee) 
Work of all Descriptions. K228 


THE GLASGOW IRON & STEEL CO., 


WiISHAW, SCOTLAND. ear ins 
Manufacturers of SIEMENS ACID STEEL - & 


SHIP & BOILER PLATE 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT . 


Brand—* GISCOL.” 
“GISCOL, GLASGOW." 





E.D. Bure St., WEASTE, MANCHESTER. 


—— 


TELEPHONE : WILLESDEN 2378. 




















Telegraphic Addresses ‘‘ INGOT, WISHAW." 
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FULLER, HORSEY | 


SONS ann CASSELL. 
ESTABLISHED 1801. 


MECHANICAL AUCTIONEERS: 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, 4&o. 


FIRE LOSS ASSESSORS. 


li, BILLITER SQUARE, LONDON EC. 
NOTE.—A STAFF OF SPECIALISTS attends 


ah eae a deberees eauing tan 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 





eemapee Sale of Entire Contents of Works of Hogarth ar 
Company, Jam and Picki@ Manufacturers, Brunswick- sae 
Bromley-by-Bow.—Messrs. 


Fuller, Horsey, Sons and Cassell 


having disposed of the Freehold, have been ee by 
-“the Proprietor to SELL by AU CTION, in lots, on the 
Premises, on WEDNESDAY, , January 24th; 1917, at in o pelock 


p-ecisely, 
PLANT AND MACHINERY, 

including 16 co 3 Pag | pans, 2 fruit pulping machines, 
vacuum sugar _ 2 drop machines and rollers, 
disintegrator, air on ers, vertical compound surface con- 
densing engine. vertical engine, Galloway 24ft. x 7ft. boiler, 
Bones tubular boiler, 2 Worthington pumps, 2 H.P. motor, 
dynamo, switchboard and electric light fittings, cranes, lift, 
tanks, piping, shafting, belting, Avery 10-ton weighbridge, 
5 weighing machines, scales and weights, copper utensils, 
scrap metal and iron. 


Catalorues (when ready) may be had of Messrs. FULLER, 
HORSEY cal CO. Mechanical Auctioneers and Valuers, Il, 
Billiter-square, E.C. 749 1 





Re the Bosch ag 4 Company, Ltd.—By Order of A. E. 
Weedington. me he .S.A.A., the Controller appointed by 
the Board of e.— Messrs. 


Fuller, Horsey, Sons and Cassel! 


will offer for SALE by TENDER, in one lot, asa 
Going Concern, the soe ASSETS (excepting Book Debts 
and Investments) o} of tl ms 
BUSCH MAGNETO COMPANY, LIMITED. 

The assets comprise the well-known : 

SHOWROOMS AND OFFICES 
in the Tottenham Court-road, with extensive warehouse 
accommodation, ort fe. which are at present used as a 
factory, and equipped 

HIGH- CLASS. MACHINE. TOOLS, 
by the most eminent makers, for the manufacture of 
magnetos, starting and lieb sets, lubricators, and 
ee There will be included in the purchase the 
whole of th 


STOCK-IN-TRADE AND WORK IN 
PROGRESS, 

and the Beneficial Interest in —— a. but the 
purchaser, who must be a natural born British subject, will be 

mired to take over the trade liabilities to ordinary creditors. 

enders, which must be marked “ Tenders for the Purchase 
of the Assets of the Bosch Magneto Co., Ltd.,” must be in the 
form contained in the Particulars of Sale, and will have to be 
delivered at the offices of the Auctioneers by twelve noon 
01 F-iday, January 12th, 1917. 

The works may be viewed only by appointment with orders 
to be obtained of the Auctioneers.—Particulars, with plans 
and conditions of sale, may be had of Messrs. Woodin, 
and Bubb, Incorporated Accountants, 5, Philpot-lane, E.C. ; 
of Messrs. a r, Robinson and Miller. Solicitors, 1. Hare- 
court, Temple, E.C. ; and of Messrs. FULLER, spite and 
cu., 01, Billiter-square, E.C. 7471 





London Emery Works, Park, Tottenham. By order 


Re The 
of the Public Trustee.— Messrs. 


Fuller, Horsey, Sons and Cassel: 


will offer for SALE by AUCTION, in one Lot, asa 
Going Concern, at The Mart, Tokenhouse-yard, EC., at an 


early the 
wives SHARE CAETEAL. 
three £1 Ordinary Shares) o' 
LONDON. ‘EMERY = ORKS COMPANY, Ltd., 


ENTIRE. “ASSETS 
of the 
LONDON EMERY WORKS COMPANY, 


a branch of the Vereinigté Schmirgelund Maschinen Fabriken 
Aktieugesellschaft, of anover. e properties of the two 
Companies comprise 
EEHOLD EMERY WORKS 

at Tottenham, close to Park Station, on toe Great Eastern 
Railway, ape ee an area of about SLX ACRES, of which 
some 32.500 square feet are eoyered b 

sU BSTAN’ TIAL BRICK am IRON BUILDINGS, 


MODERN PLAN aa MACHINERY 
for the manufacture of emery wheels of all descriptions, emery 
powder, emery cloth, glass ro ee fhye moulding 
machines, & There the p 
the extensive 
- TRAD: 


STOCK - IN E, 
as also the BOOK DEBTS. owing to the Limited Co =~! 
and the purchaser, who must be a natural born British sul ect, 
> a a: ee to ad rend the Trade Liabilities to ordinary 
Accordin, the balance sheets of fortomber 8th, 
1916, a value of the assets, after providing for depreciation, 
but EXCLUSIVE of GOODWILL, shows a 
SURPLUS OF 247,569, 
over and above the liabilities. 
The Emery Works may be viewed by orders only, and par- 
ticulars and conditions of sale, had of the Public Trustee, 
New-buildings, Kingsway, W.C.; Messrs. Coward and Hawke- 
sley, Sons aad Chanee, Solicitors, 3, weeee“y 3 lane, E.C. ; of 
essrs. R. Evans, Smith and Co., Chartered ceountants, 53, 
New Broad-street, EC. ; and of Messrs. FULLER, HORSEY 
and CO., 11, Billiter-square, E.C. 748 1 





V7 | FOR ELEVATORS & & CONVEYING 
MACHINERY ~ 


Apply. CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. : 
FoR 


EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 
Apply EWART’S CHAIN CO., 
_ DERBY, ENGLAND. 
FOR BLACKHEART MALLEABLE 


ins CASTINGS 


LEY’S MALLEABLE CXSTINGS Co., Ltd., 
DERBY, ENGLAND. 








GEO. N. DIXON AND CO. 


AND MINING 
AUCTIO: AND VALUERS. sx 


he Proprietor of British Patent 


7th, 1911, relati 
“RoTARY ENGINE” is DESIROUS Gt ENTERING into “4 
ARRANG by way of a LI 


> Cae for th ‘pose of ICES, or i th Bos 
‘or the pur, ol 6 al r 
PATENT. and ensuring its practical WORKING in Great 


tain. 
All enquiries to be addressed to 
HERON ROGERS and DEHN, 
Broad Sanctuary eevenbon, th. Tothill-street, alec a 
. W. 4 


he ‘e Proprietor of British Patents 


6403.13, and 404/13, for PROCESSES and 

APPARATUS for PRESSING PLATES and LAYERS or 

S) and MOULDINGSof FIBROUS AGGLOMERATED 

MATERIALS, DESIRES to INTRODUCE his INVENTIONS 
to the notice of manufacturers and others with a view to the 

ti being Marae Sere reeny, under LICENSE or 








JOHN H. WILSON & CO, 


DOCK-ROAD, BIRKENHEAD, 


L’root”; “ Dracur, Vic., Lonpoy.” 


STEAM & ELECTRIC 
CRANES, 


EXCAVATORS, GRABS, 
CONCRETE MIXERS, 
STEAM WINCHES 
SHIPS’ WINDL ASSES. 

Spl ss 187 


London Office: 15, VICTORIA-STREET, S.W. 


British Insulated and Helsby 


ELECTRICAL CABLE M ERS "AND ENGINEERS. 
Worss: PRESCOT and HELSBY. 


(See. Hlustrated Advertisement in issue Dec. 22nd.) 


} Ragineer eerin, and Machine Work 
for the Trade, ientom, &. Gear 
Sec Pasion to to 12ft., ing te 


BUCKTON "TOOLS. 


See Illustrated. Advertisement, Dec. 22nd, page 28 
Chantiers 


eavcies AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 


TORPEDO BOATS, YA‘ and FAST 
8U. ag and SUBMERSIBLE BOATS. 

"S PATENT WATER-TUB Co. 
OIL-HEATING. DIESEL OIL ENGINES. 2x50 


For CASTINGS « 10 roxs 


LOAM, DRY axp GREEN. 


sew BRADLEY tm, nzwanx 


CAMPBELLS & HUNTER, L?- 
GEAR CUTTING. 


Worm Wheeis cut up to 13ft. Oin. diar. 
Bevel and Mitre Wheels planed up to 3ft. Oin. i 
se ai ie BK 


DOLPHIN FOUNDRY, LEEDS. 


CONVEYOR & ELEVATOR CO., 
ACCRINGTON. 


See Advertisement last week, 
PAGE VII. 
INGE FORGE CO.,Lp., WIGAN. 
“ioe” FORGINGS ‘Pian 
JENKINS BROS., LTD. 
Works: MONTREAL, CANADA, 


SOLE MANUFACTURERS 


JENKINS | BROS. | VALVES. 
JENKINS. "9 


Teleg : 








, and 











BOA 
ss 

















"96, aa 


For Descriptive Advt. see oe an ag 
Write 9%, QUEEN VICTORIA STREET, LONDON. 





At the Works of Franktin (Deddington), Ltd., Deddington 
xon. 
By Order of the ae Frank Gray, Esq., of Oxford. 
MCS 3s. 


Fuller, Horsey, Sons and Cassell 


ill include in their SALE by AUCTION, on the atove 
oon on TUESDAY, January 3th, and following days, at 
1LWo'clock precisely, 

WOOD-WORKING MACHINERY, 
— circular saw bench, planing and_ thicknessin, 
machine, band saw and gulletting machine, Boults’ carver ae 
moulder, jig saw, chain mortising machine, general joiner, 


overhand planer, pinmaking machine, steamn engine and boiler, 

% *fting. pulleys, and leather belting, a large assorument of 
bi mL TLDERS’ STOCK AND PLANT, 

—_ B.w.of sheet lead and lead piping, fe tons bar 


iron, 24 tons nails, bolts and nuts, screws, glass, ffold poles 
and "boards, overhead travelier, six cranes, stone peace tram 
rails, forges, 6H.P. portable engine, horse, harness, and rolling 
stock, motor cycle, Ke. and an extensive stock of 
WELL-SEASONED TIMBER. 
Catalogues may be had of Messrs. Andrew Walsh and Gray, 
Solicitors, 35, Bedford-row, W.C., and 116, St. a 
Carfax, Oxford ; and of Messrs. Fuller, Horsey and 
Mechanical Au-tioneers and Valuers, 11, Bil iter- care: 
London, E.C. 7941 


MICROMETERS. 


BE 
NEWALL ENGINEERING CO., Walthamstow, London, E, 


5, neve 52 ThL) W ? ss 


PATENT 


WATER-TUBE BOILERS 


The most improved type is fitted with 


Feed Heating Tubes and Guperhenters. 7 
BE 














GLASGOW (formerly of Poplar, Landaa. 


KENNICOTT 
WATER | SOFTENER CO., 


LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE’ WORLD. 


Splax595 





LOCOMOTIVE | TANK K ENGINES 


MANNING, “WARDLE- & e COMPANY, Lap., 








See their Il! ed yy tem éinct and next Spl x Sol 
“ LUKSPENITE” 


GRINDING WHEELS— 
GRINDING & POLISHING MACHINES. 


LUKE & SPENCER, Lp. 
BRIDGEWATER WorRKS, ALTRINCHAM. 
See large advertisement last week and next, »x60¢ 


STONE BREAKERS. 
BAXTER’S PATENTS ARE THE, BEST. 











The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ meas Birmingham.” 
Tube Boil "Lacie ea Boilers, Superheaters, 
ve 
feo Work, Boring Rods, fe. 


Pe LES Ha 


4147 


TUBES or Water 








otherwise.—All co! Messrs. 
JENSEN and SON. 77, Chancery- ines London, W.C. 733 8 


Tbe, sb ropri rietor of Patent 

ss and tee > are ng 
DIASTATIC PRODUCTS, DES TER into 
ARRANGEMENTS for the pur; ofthe of EXPLOITING the 
invention either by the waar F —, Le et or by the 
GRANT of LICENSES.—Add P. ALEXAN DER 
and SON, Chartered Patent pry 306, High Holborn, 
London, Wc. ae u 
— 


TANKS 


GALVANISING AND CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 











TANK LOCOMOTIVES. 


eemeimes i AND Wp 4 EQUAL TO 
MAIN LINE LOCOMOTIV 


R. & W. HAWTHORN, LESLIE 4 00., LAp., 


Newoast.e-on-Trxz. 


TAYLOR & CHALLEN 
PRESSES 


STEEL PIPES, TANKS, &c. 


THOMAS PIGGOTT & CO., LTD.. 








Sp! ex583 








TUBES & FITTINGS. "“steet"” 


Tubes for Gas, Water, Steam, & Compressed Air. Electric Tram- 
way Poles, Tubular Steel Piles, High-pressure Steam Mains, &c. 


JOHN SPENCER LTD. °“iowessuny | a 





CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON. WORKS, 
DARNALL, yearn SHEFFIELD, 
Manufacturers of 
very Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*° 


GOVAN, GLASGOW. 
Loadoa Office :—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also ae 
STEEL AXLE-BOXES. 


RAILWAY & TRAMWAY AY SPRINGS 


to British, Colonial, 


Wm. GRIFFITH & & SONS, | Ltd., 
Sheffield. 
Bapter Sets Pees Werks, Sevile Steest, Rast. 
zo. Band 15, Victoria Street W Westminster, 8. W. 
Ni Telephone ito, 4ea0 lines). 
ESTABLISHED 1861 
HARRISON & CAMM 
Chief Works and Offices: R 
WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Iron Saat teen WAGONS 
"tur Troan Steet Steel or 








503 


Ld./ 








THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


Builder? of Band every. CARRIAG WAGo 
ELECTRIC CARS and dae deaiien at NAILWAY 
and TRAMWAY ROLLING STOCK. 


Worx, and lzox and Baass 
ba on 7 eye ve and Chief Works: MOTHERWELL 
London Offices : 14, Leadenhall EC. 
See illustrated Advt. this week. page 37 0607 


LOCOMOTIVES IN STUCK. 





hy mg to att. Gin Apply to” yt KERR STOART 
and OO. Ltd. & Broad St Place, E.C. mro508 


P, & W. MACLELLAN, LTD. 


CLUTHA WORKS, a, 
Manufacturers of RAILWAY WAGONS an: CAnBlAGm, 
IRON and STEEL SLEEP. Aisi BOLTS SPL, 

2: eel WA IDGES, and 
fw aie ag for RAILWAY PLANT and STORES of 
Chet Offices—129, Trongate, Glasgow. 
Registered Offices—108,, Cannon-street, Londen, Ec, 


G R. TURNER, L” 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, ial & Fi Spe 


PERMANENT Omarion eae 


Colliery Serecning sag Ou 
Office: 
tee Hhamtad hick. tet tate Se cotbaneate cae month on page 8 








Chief Works & Office: Sota aneerunie foes NOTTIN' 





WHEATLEY KIRK 
PRICE & CO. 


(Established 1850) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY & STOOK, 


46, WATLING STREET, LONDON, E.0. 


16, Acazar Squans, CoLLinewoop Srausy 
Maxouzsrun. Newoastis-on-Trve. 


Telephones and Telegrams at each address. 2x30 


of Sreciesre who Dispose of 


he ag ng tal and ag et oo an agg mnections 
um, in, Unit tates, &c., DESIRE 
to COOPER PATE on on uta te rms with English MANGE ‘AC- 
RERS of MAC ERY, Hardware, and Similar Goods. 
hiss IMPORTERS at NATUR AL PRODUCTS. This pre- 
sents a unique ys ag nity for extensive operations which 
will expand after the pei particularly in the lied Countrios, 
where oods wi i'be . Corresy nce 
invited in confidence.— Address, ZA, care Davies and Co. 
Advert. Agents, Finch-lane, E.C. 795 1 


W anted to Manufacture, S 
eedialt or Sea NCES. 

pang me Seater ied and pal shoe EAST iN "aad medina wor 

Ltd. Engineers, Taunton. 2005 








rian 





ecial 





bg cory tay Tron Pulleys, 


as used in ee Ee ents, are the t 
and best in et. a deliv = 
it ted price list, containing rales _ 
shafts. free.—J. BAGS. Aw 
tnd 1 BONS, Limited. Gughnesen, E Batley, Yorkshire. Gel 





(jelatine Process True to Secale. 


Don't have trouble with your compo. Get the formula 


and make it ania If at quarter cost 2 ee are paying.—Write to 





CENTRAL DRAWING-OFFICE, Finsbury-pavement House, 
Ec. 783 a 
_) chnson and Philli , Limited, 
ELECTRICAL AN H ENGIN EERS, 
CONTRACTORS AND Ci MAKERS. 


“mane &e., EAMLTON Kents Cabi 

lor com; le 
guetta vee Electric Ligh’ Apparatus he all kinds. 
Arc Lamps. Electric Transmission of Power Plan’ Fi64s 





[['racin 3. tags eat and Accurate 


Write for terms to the 


odera’ ly 
HALIFAX DRAWINGOF ICE, Wade-street eee, 
32 1 


Northgate, Halifax. 


For Sale, 


see 4 INSTRUMEN 
CLARKSON’S 338, oe 
ite Gray’s 


Fo peg Levels, 
ae A 7s KSON, Sh High Holborn, WC. 
SON’S, 338, w.c, 
opposite Gray's oy fea 6 





Theodolites, 


SECON1 ae D. 
olborn, W 








MACHINE TOOLS 
FOR. SALE. 


FOR OUR DECEMBER 
DELIVERY LIST. 





SEND Ist, 1916, 


Orders subject to approval of Ministry of 
Munitions Machine Tool Departinent. 


THE JUDSON-JACKSON COMPANY, LTD., 
50, MARSHAM STREET, WESTMINSTER, 


LONDON, S.W. 729.6 





Ph pS gi ae fi in small or large 
Yon en Engineer Office, nas Norfol-ateect, rd Surana. W. Wo 


wo 135 B.H.P. Cross-coupled 


GAS ENGINES, by Tangyes eae. Birmingham, com- 
plete with can Plant; supplied 1 variable admission 
ere, and pincticaliy new ; Sy “asaenienee delivery.— 

RRY H. GA M and CO., Ltd., Staines. H3'e 


ew Creosoted Slee rns 


746 








FUR SALE, 


TWO 40-ton CRANES 


Steam Titan). By SrorHert & Pirt, Ltd., Bath. 

10d raion 40 ‘ina at ag By radius and 14 tons at 

Wheel Base, 24ft. 

and in Excellent son Conte, —Apply, 8. 

PEARSON'S & SON, Ltd., of 10, Victoria-street, 
Westminster, 8.W. 386 a 


p., |G. & A. HARVEY, L” 


Albion Works, — GLASGOW. 


HIGH-CLASS ‘MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 


See our illustrated Advt. Dec. 15, sul57 








VALUATIONS. 
ood and Newland, 


42, SPRING-GARDENS, MANCHESTER, 
to Engineering and nae 


W 


VALUERS and AUCTIONEERS 
Partnerships and Transfer of Businesses Negotiated. 


Peter Hooker, Limited, Black- 

FO NGINEERS J ANTON BERR 
THE STANDARD SAND BL BLAST 

MACHINES, 








' 


r the Sypwsy Warrs at the Office of 
ee Sony eng ie 
pul i him at Taz ~ age ge 
street, St eee 
County of 














